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l.'\'i|""''- l!''l"il >l. |.!i. II-..I1 v\;i^ Ml Ihni' \:ii' s t:i-.k, Iii^I.Mh .iiliclK . I,nt

tnislill Willi til, slllAi \ nl III, 1 Ii.li I,, lll;lli\, li<l,,|', |||,\ |i;i,| | ,| , iii i , ! , , I |,,1,

l!ii iiiiii'jli.uii ^'
, I i,,ii. :ih,lalti rwiiiiN 111 I III,,, li, ,•; iIimIIii-iciii (I, iinl li.iil ^.n „| .1, i;i.|i .n

I li' I 111' I ' 11- 111, il'ill I( itiikiiit;. 1 'ml, I- luir^iil I li, II li nil I lU . S,,iii, \miiI dnwii
Ills ilin cliiiii I ii,

Hi^l lull U.I-

n.l ,il ( I, .ilk

I ;ii 111 , 'II .1 Nil,'

M, l>::i. ,111,1

\\
' 11 k u .1- |ir, !--

iriil , ,1 -,i \ il;,'!-

nil-l\ lli.il 111,

lii'llll \\;l- III

l^ilU'.jV l,iU,-|i

Ullll 111' M'l-

I
l,|M,|| , Oil S, |l-

!' mini- .'iilh.

|n:;s.

Hill ;illl|,.lli;li

III' 1 r.' iiiii.>

I'l l!ii iiiiiil:Ii:i III

\M 1' l"lll|ll, ll 'I

\\llliiii Ml, -I I ;i

~li,,li liiii,'. ll

IIMI--I 111,1 III

ml' IT,, I II. Ill

111, \\,,|k '.s:l-~

-I i;i 1- ll I r,.r-

\i .11(1. , :l-.\-. ;i ii,|

till IliHIl li:il -

.1 •- I II l: 'IiIIi-

ull >'. I'lil U

ll. •I'll' l.iiililin-

"I 111'' l.i\.r|„i,,|

; 1 1 1
, 1 M . 1 1 1 1

•
1 1 1 s

I, r liii,-. ,1, .,|,il,

' ll'lt Mliss :in MAIN- .SHAl T IX Till' KII.SHV lU.NXM.

"I'l III' ll,:l\y Tills wurk. uwuig lu walcr Iruuhle, proved the most dittkuU JllJ t-spensive un

\'-.l \ ;il l,,|l III
i!ie whole system.

'"'^' 'iilliii^- "^'s rhil'ls plus III ,.,,||i. ,1,1,, |i|,;,,„.|.|| , lis:, stir: clli.Ts ,iil l|„ir
''•'"""' "'"' ''' ' 'I"ii :iii'l liiriiiiiiu- I'.ss.s aii.l iilii-.il ,|isr Iil,,l i,,,,,, ||u-

''"" l^'il^'k^- 'i'l" '"sl "I , st,,i|.||i„i sciiii: ,,iil\ 111' iiii.iv ,l,l,,iiiiii"l |,ns|u,|

"'~ '''''''' "I"''' 'ii:it "I 111'- l.'l-iii'T |,,iu;ii,| \M||, a ^,1111, |„ i-liiianls s, , .is ti.

'"" <'"'ili-^i'-l"is n-^anl,'! Ilir iiii,|,i- urn, ml. Ksl mial' s u , ,, ivr, , il, ,1 ..ii < \ ' ry
taklll" III ;| sllilllir !'' I'l ! f \. I I I I > 1 1'" •" -'•' 11 \>,,s ^1,1, . iMiaiiM llii- iiiu \|iri-U ll i-i,i|i|i''i ii|i

ini|i"ssil,||. Ill ,1,, ,,|i„ ,.,,,„,, sinner that al . v, i-\ tiini.

""" "•'- "" '"ll"' ""lis II|>,.|| uhlili In ll|,.,-||i|- ll, |-,acll KllLlhv till- I",-Jli"ll .,!'

I.as,. |,ii,.| s. Th, iniiliact'irs ,iil,T,,l upi.ii Ihr liiii- <-iil uiii|,|- liic Kilstis liiil-,. A



Full si/e working niudr-

THK Ol.U AN[ 1

R,„ke,.- which won the £5"" pti/e al R:r.nhM u, 18.V, t

I



31.U AN[ Tfc. NEW.

nil m 18.V, b««iiJf liie j.UUOlh engine o( the London and North Western Railway, built at the Cfewc \vu.k» in 1911.

i



^S2 KAii.wA^ \\().M)i:i<s <)i- nil. WOKI I)

„„„„1- |-j:i.anUu,l,,„lhua-^nMMl.l>l.. l-n,,..! .1.,^. H' -' "I' 1
.fn!;''-",^

It s,,„K-.l ,.^l,.,,.hli..,^^:H,l ,..1,. l,,.;,,,.. l.un,,.s ;mmI s;,„k uMU n. ;M- ^hr loral,.,

,|„ 1„„M.^. ulurl, uM, ,1ns, n n, tl„ ,-.,. hn, I, t 1 1„ t ,„„„ 1 f.T 1 In |.nr|„.M ,.r,l,.,u

,,,n„.,v„u>„„r.t,.,l,l,,,nu„ 1 1„ ., ,.l,..i,:.l ..^ tl„ u;,t,r.uav li-n, H„ n,:nn ^l,:.l.

t,„n,:,.,„n tl,r,.„.l, uIh.I, 1I„ v n:,s,„ In ;,ll. ,,.M,,n ,.l .1,,., .„1,m,I,;„v .h.fl^.

,^l,,„l ,1„| „,.l |M,M„1 ,,hv :,1 n,alil.,s. ,„ u,lN. u,,, s„„k. :,.i,l willi |.nn,|.^ .-a,'-

S,, ,1„. ,.,,„t,;„.|,„ ,^t t,:; th,,1 l,.-,,.Ml,l al,l, ,.l ,.T'"^' "'"' '^"" '-^'"'"" !•"

,,,,,,,,1,1, ||„ t ,.k l,.r I'J'.MMM.. (,. 1,-1,1,1- luinul.. til- u.il.r .hlh.'ully xvas ..v. ivoni.-,

„„ ,1,,, 11, , ,,, till, t a li.im.l , v-,1- :.n,, :i t,,lH,ii. liattl- h.vtiML' nni,- ui.Mitlis.

iMlla i„il, n, l,i,.'tli 1HN,1 lia.l li,,ii 1?.:..,,.- in iiun.l ll,- Mnl.Ml.,t a | ., 'I 'an-

s

,,;,„,,,,,! ,1„ , lra,.t,.r ,-,rtainlv N^as ;,, :,,|;,l,l, ,n 1 1„ ,^. ,laN .. al„M liat t 1,,^ u a.

,|:,i,n.. an,l |.ln.ks i„ a^Min,, -n.-l, a n tl„. liiM la,,,' nnl.ay t iinn, I Lmin. ta-k

.,„„,.,l„|,lv It u,,s ,|,,.„l,,l t.. ,lnv, tli, uliu'l. l.a,l Im , n at t, mpl. ,1 .aiM„.t

, 1 In.iii ,a,.li,n,l. aiul aN,. laatl, an,l liul a,ini,i, tla ,„ is,.
,

,
an,,

.
,l,..u-l -1,-

.,,,,,1, ,,t tu,, si,:, Its. uliuli unv t„ 1„- t,riiiinali,,n. an,l i
,

s,,nn. Inln, ss ,,1 l!,,l„,t

.link Inan tl„' n,l,, t,, tl„- n,|n,sit, U^,\. SI, |,1m i,s,,i, an.l Ins ;,s-,,la„ts.

,,„1 ui,„l, u,i, t,, l„ .• pKt.a as N,nl, lU- IIh- a„i ,.f a small aiiiiv ,,l l.:!0(.

Utn.. .l,:,|ts.
navMis, .1,,, t,„l,,l ,lav ai„l muM mn s-

Tl„ cintia.K.i- start, ,1 ,.|h vat i,,i,s in s;n,lly. ll,,' tnnml uas .-i.tii-
^^^^^ ^^^

.,,,,„.. lN;i,-,, liut ,1V many «,,ks liail plil'il I'y Ort-l"!'. 1
s:is a

j,,^. ,„„„,.,.

,;,-..,,! 1„- l,arn,,l t,, Ins ,lis- i , niarkalil, |„ i l',,nnaiic,- all

i

riK' kilsby

! unncl.
uv.<^ that II.,- iM.niiL's «,lv tliinu- cMisi.l,. , ,1. ,s|„rially »li,n >'U .mm-

,.,„;, pi, I, K imnlialil,. Win ii ,.i- lu- .H.'asu.iis th,- «,>ikinu t-vrs n-

|„. ,,,„„. t,, sink lasslMlts tlin.iiali uliat .-^,,1 staitlm;: tn-Ms. Thus, i,, N,.v,n,

|„. 1,.„1 l„.i, l,,l t,, ,Np..-t I., i., s,,uih1 l"r. 1>:.C.. uliil.- tl„ 111,11 unv at u,,ik iii

,„,!, ,,,„| ,-,„k. 1„ st,„nl,l.,l a.amst si,,, tl„ tnnn,l. tl„,v uas a su,l,l, ii an,l M.J.nl

,„,v si,:, I, ,pii.-ks;,n,l ai„l uat, ,-, ,,f ulii.li. .nviish ,.f uat,T. A st.inp,,!,-
.
>,sii..l. an,l

.,,..;,„, t„ s:,x. i,n mklina- l,a,l 1.,,,, ,iN,ii tlir unik app.aiv,! t„ 1m- ,1,.„iii,,1. lint

,„ ,1,;. |„,nn,-s. as tlax l,a,l .,i.ss,,l tl„s,- .-xanunat i,>n pnn,,! that tli, m.-insinn «as

,,,-„.l„,,.„s sp,,ts. Th, r,,nti-a,-l,.i- ,„ i
- limit.,!. .Mtl .1. tl„- u.akm.s u,,,-

s,s,,-,,l. lu.p.n. a.amstl„.p, tliat 1„ u,.n!,i ll l.,i. tl„- na „ n^cv aM. 1,. >-,.nt,nii,-

„,t tin- ll tills t,-,:„-l„i-,.ns st,-:.i;,. :,s 1„- ll„n- ^u,vk. l.ai-,- raits u
,

, ,- lasln,.ia ,1. nn

;.,nk Ills s,,-,.n,l sl,;,it ,l,,p,i-. I.nt alt,i- u hi,-li 1 1„- lias vi,s ami t l,r ,,,pnsil, mat, -

,„,„. ,„.,ntlis- iMaitl.nakma ,lis;,pp,,int - ,-ial «, n lUal- ,1 m ami mil ,! 1 1„- t nnn, 1.

„„nts ai„l H.'litinL' aa.mst „\ , , « la Immu „lt, i, :,t ,xt P. n, risk. n« iiij- l„ 111.- ungainly

,,,1,1,. i„- thi-, u np tiM' y^'- '-"'^' "' "" ^"-"^"^ "'"' "" ''"'"•""> "'

Th, Kilsl.v Tniin,l 1., cam,- a niL'hlmai,-. mampnlat in<.' tliiin in tli,- ,larkn(->s.

Til,- va'T ma, 1,1, s,.;,,,,l .s.i'v ,,th,,- .-,.1.- Dwrnj-' t- 'h,- I n a.h, n-us .iKMart. r u\

,,.,..t,„.
. „,.t ,,n. ,-,,iiM 1" in,l.i.-,,lto,p„,t,- 111,- ,aitl, Ihn.nah «lii>l. Hi. l-.n- uas

., ,., , ,„ ,1 ,„,,-. Inv Its .- pi, li,.n. .\,-.-..nl- .Inv.n. Ih.- tnmi. 1
liail I,. 1„- Im.'.l tlinmnl,-

;„„U th, i:iiIu:k .-..mpanv uas |„r.., .1 I,. ,Mil. an,l tnr tins purp,.M- WM.OO.OOO hn,-ks

tak,, ,t ,,v,i. H,.l„.t St,pli,n-.,,n ,-.-,m, «. i.- ns, ,1. Th.' Ins.. shafts wlu.-h ai,- ns.-l

„,„„, t|„ s.-,i„. sn,-v,A,-,l th,- pi,,sp,.-l, f,.r v.-nlilalmL' pntpns.-s an-
,
a.-li <•• h rt

.,,,,1 ,„,,ip ,,,„„ t,, th,- cin.-lnsi.in that m ,liam,-t,-r. l.y IJi't ami m f, , t in .hpth

,1,.- uat.r tnaihl, xsas pn.hahlv ,piit, n sp, .-t iv, ly. Hv t h.- I im, I h.
.

alls u, v,

1,„.,1 . .:,s nut I, ,1 1-x snl.l.-nan. an springs. la.,1. Hi.- KiMiV Tniin, 1
ha,l run auay uilli

„-,,vi,l. ,1 .1,1. ,|iial, piimpinii .'V r ^(Mt.OOO-ov.-r I hr..- Inn.s as mii.'li as

;„ ,,;-a-;:;;;i r,:::t:aet.
al that. p

ant \\as , i , .1, ,i, ' ia sjn .-, 'Ill, I ,

,
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Al Hl>l III. Illlir (Mini,; V Ullhh
'If. I..

I
l:ill\\:iy i. mniUII ll-;il If !l l)il\',rili

1 l"ll. MiIicIm s|, I- .•iikI l.iMr|lliol |,ln

iiii-' ' lu ^^(ll k liiiiii i.ii^K- tun, III, r-, |,iil

III 1 hly ,liiri 1, nc, s ,i{ o|>iiiiii|i ill, IS,
, :iii,|

"""I 'li' > "II' :il ihiui^i r^ lirnw n. In ,ir,{, i

III pi'iiv III' ^1 limn ilin it mnt, Im I \m , ii

Miiihiii'jIliiii .|i|il MiiiK-ii. si, r |||;,|| |||,,|

"III I'll l'> III' (.i.inil .liiii,li,,h |!.,ilu,,\

iiii'l li' ! I'nniji.iny -lli, M.-iiii-Ji, s|, r :,||,|

l!in i;li;ilii l!;iihi,iv w.is In. in. 'I'liis

lllli IH \l r -ul iiliy hlli III I I li;i|i ( 1, vM III

lis l-nlisl I |||-||,11| mil 1,1 .M;|||,.||, s|,
I . As

I li. i.iiKv;i\ 111.. nil \\:is s. It iiiM II, \ ,1 V

^lli.lli:ls. :illil |il,,|,rls lor iiiisliiiio ||,,.

\\\in\i III 111, Hiilisli 1,1. Ill, Is \M r, |„ II,

M

milliii. 'I I \ I
I \ limir. I h. I.,.ii,i,iii ;iii,| l{;i -

ILlll.llll lil.lK^.iy ,i.||,lll,|, ,1 lli.il ;| xv,,||l,l

'" .I'll' III liKiki : , In II, h, -1:11 h,-iro;iiii

u itli mil ,.r iiiiiM ,i| I li,' II, u, r sdn m, s.

:illll -.. Il..lllri| till (,r;ll|i| .llilull,,,, 1{,.|||_

"^l> 'I'll! lull' I', Irliniin ,M.|ii]r nil,, II. ;,|

"lie (ll \ I.I. ,1 lis , II, l-ni, s I,, , lllr, 11,-lilliu

ll--
I".

-ill, HI. ll .•|lll,l|o;||||;||, ,1 iK, If „ III,

111' l.i\i i|ii.i'l .iiiil .M.iiirli, st, r. ;is u, II :is

llllllll lulls ,l||l,r llllls. Ill,, I llils ,-,,||S,,|l,|;|-

tli'll III' llllrl'i s|s l,n,l, I, ,1 il :| \ , IV I.. I 1111,1

ii'il' '"iv III :ill;irk. 'I'l I ,1, t, mill,, ,1

ll. r;irr\ Hi,- \Mir i,,| , ||,,. , ,,, m^ \ , -1,11111.

" I'll |i:ili ll till |il.llls Inl- ,-1 l;lll\\:iy Mll,|il|:o

In. Ill Hii liiliiLlliiiiii. \ i;i \\',,i \\ ,1. :iiii| j ,, i,,;,.

iiii-ti'ii- '" :i |ii.iiit n,:ir ()\lnr,l. u|i,t, il

"iiiilil I" ^il.li' I" ' III r\ 11 inn, In, II uiil, II,,

«'|-'.-ll \Vi -h ni l!;llKv;i- . 111,. |;||t, 1. I,,

1' liiiii l"i- iii\ 111- III' (.iiiiiil .liiiu'tiun l!;ii|

\MI\- rlilnincc 1,1 1,, .11,1. .11. \\:is I,, sicm. III,.

I'll^lil I"
I"

IK Inilr III l.lM i|„„,| 11,1,1 \|,.,,,.

Clllsl, I.

I'll' l.'illllllll mill l!irillll|n|,;,i|| l!;i|hv.|V

Ml "III tills ln,,\, Willi tlir ^n lit, st ;lll\|, l\ .

^is 111,' npiil, r |,;irl ,,r lis tnilli,-

''•"'••"iO" uiiiil.i l„. lilrli,,|i,u;n. 1,11,1 u
ot (he
I.. & N.H.k. "I'lilil !" --llln.lllliirtl li\ |i,is-

lil'' ml' n sts. 'I'll, i-, nil, ,11 t|,,.

(Iinvl,,rs, .t'H. r .1 s,,|, nn, ,lis,'iissi,,n i,|' th,-

<||itl(„,k. ,li,i,|,,| t,, n, •,,!, |,,„,| III,.,,. ,,n-

•'ii.ilili- liiist ll,. |M>si|i,,ii. 111:, ,1,. LMi-inns I,,

"" l-niiiil .Inii,li,,ii l!iiil\Miv. 1111,1 siii;L"st,, I

lli:it 111.- tu., ..|,|„,snin f,,,,., s s|i,,n|,| s, III,

III. il .1.11. 11 In . s nil, I ,-,,nilill|. . 'I'll, III L'i'l I-

;ili..iis |,ni\, ,1 sii,-,-, ssfni. nn.l m i,sk; th,-

iiiii'.ii "ir. ci.nii.l, t. ,1. Ill, ihlT, I. 1,1 c,,!,,-, HIS

I" iiii; I". mill int.. 11 li..iii..n, 11, ,111s «|,,i|,-

iiii'l' I Mil till' "I tin l,iin,|..|i 1111,1 N,.i-Ili

\N ' st,
I I, |i:il|\V;|\ .

\\ ll. II 111' 111 -I r;iiN\:i\ , fi.iinin... tins

syst. Ill w, I, t:,k Iiiiinl. tji, , ii.j m, , rs.

i.\miil; III ki.-k ..f . \|,. II, II,-,.. M, 11, |;i||v ,-|iii,n

•" '111 till 1,1 \ I h.ii .1 |,„-,,|ii,,|,\ , vMinlij nut

III lllli' III \M.I k ll\ 11, 111, s |llll, U illl.l

inijilx i.\, r Liiiiili, Ills , \,-, , ihi,„ 111,., Ill

1 111 •'•'ill- \i-l-nl,lll,Ml\ . Ill, 1,11,^ lulu, ,11

I. Ill 11 lull .Hill Mlllilll, st, I- w , n- |,|,,| I, ,1 SI, lis

ll' 11. nil.
I III \Mlli this |ii-, Miijnin ,,|,iiii,in.

Tills 1,1, -k ..I kiiii\v|,-i|.^, |ii,,\,i| ;i l,,rtiiiiiiti

(-iri-iiiiistiiiii-, in III, Iniin iiip. iiiiisiniii-li ;,s

III' ri>iii|.iiii\ liiis Im , 1, s|,:,i, ,1 ||,iit ,-,,s||\

I'l llllL^lll I Mini n r,,||s||ll,-| 1,,I, \V |,|,.|| 1,;,^

I 111 HISS, ,1 ,,t In i- |-iii|\Mi\ s si, s,,|, Iv. ,,\\ inn I,,

tin lllhrls,- inllll, 111-,- ,M|-|,,1 liy 111, |i,ii\\

i-i'iiil' -• III t In ir uriuiiiiil In., s.

'Ink' n (.11 tin \i In, I, . ||;, I in ininuiin m
-I ill I till 1.1. mil. 11 iiinl \,,it|i \V< st, in

KiIiNmIV Is ,1111- 1,1 till linist

II \ 1 i Inn s in 1 1,,- vv,,| |.|, .,n,|
^^''

I , , ,
(iradient.s.

Is l-l ,||,ln|.l\ ,- t,, ||1m|| S| I
I
|Is

iiml 1 'i.inniiii-.il i,|ii ml i.in. Tin n- is n"
liiink ,

\,-,-, .|ini^ U; I, , I |„ 1 lllli, 11 ,-i,.,.

XV||1(-|1 is S,, s||m||| ;.s I,, I , llilni.st II, mIi^iI,],.

-uliil'-. uwiiiLi I.. 111. i-:ii, ilis|il;iv. ,1 l,v

.">t' I'll' IIS.MI 111 111, .11 inllllll S||l-\, i . ll;,.

iii-i Minnni ilill'i n in-, in I, \ , j I,, | \s, in I In-

liii.:lir--l iind li.wi s| |,ii,ts 1,1 1
1,,. Im,. |^ ,,,,1^

:!(I.S Int. T,,-,|iis. ,,u,|i^ In 111,. ,..|,.|, .,Oil, ll

III!-- Ill III I" ^ll.\\i ,1 11| .111 lis ll|) kl I |). its

I" iiiiiiin 111 ^Miv ,-iiiiin.l ll, ri\,il|i ,| ; imli-, ,|.

It liii^ l.i-i n tiiki II I's II
I

1,11, 111 in 1. 1 l.n-

liirni- ninlri-liikiiins I linnin |i,,n| n,,. \m,,.|,|,

initiili|\ liy I'n si,l, nl ( nssnlt \\\),\i h, ninl, r-

l""k tin- ri-ini.ili lliiin ,il tin 1', iii:s\ |\ nnia

l<iill"ii\
. ami liy I'll si, I, 111 llii\s wln-n In-

1 liilinikril ii|i,in tin (-nnst 1 11,-t i,,n uC {|u-

(iiiimi 'I'riiiik I'lu-ilii- iicniss ( nnada.

'I'ln- niiii-riil Im-Ii, I Hint 11 lis,- ,,r 1 ill ;!.-!(i

I'l |i|-,-s, nt,-,l tin- iiiiiMiiiiiiii |,. 1 inissilil,- |i,i-

\Mirkiii.. in- st,M,i, ,,,-,,1 .,1. . .1 ,.-i



.^S4
,<\|1\V\^ WONDIHS nl nil. N\«»l<ll>

. ,„, „„,i,.,.i„l Muiu.ll.ny U,.. .nt^mnn.., in ll..

isril. Til'

silimtu.n upon tl" -<><"'" '' ''

I

I

li:>nl.

I..
1

itnallon n .....
„ .„.lin..-li..ii>.>-. to notilv inin

...-n KnM..n ..v > '
'

I Tu.^L^^^
nidniii n.)i'-

|.<M 1.11 «!l-

,.MO.S OMVK CUTT^O^N j"^,,;
^

' «;:rNOKTH WKSTKHN SVSr,.M

„„,,.. Th.y nu.l.- no att,n,,.t I.. u,.k -

^^^^^ ^^ ^^^ ,,,,.,, ,„„^ ,,,,

l-..n.'-"- ln..a.i.Min.n.,,> .-.In.
;'-\;;; /I.. „,.,,, ,„

,.,.,,,lv.T,..

•"" ' '•"^'""
r"'"

^'7' uU «- ...t,.,n..:n.,,in,. ..n-w,l,n, .1.. l-ll...!..-

Ir.lclH.l ..n 1.. 11,.^ tn.n> ^.n.l • - .-
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Till \\(t|<l l)S MOST I \\I(»| s |< \|| \\ \>,
-J-^.S

fn.lM „t.a.l„.l l|„M(,, „;,s l.aulr.l u|. tl,r vv.r.n.,1. Il..„. x . , . 1 1,. >I.„mMo.ks „.,•,.
""•'"" ^'""':' 1^'"" "" •' "f ""• '""'k f •• ' Mk, tl,.. n.....l l,n.-

"'V'^"'"' "" """" ""• '•"'" r..rt„l.l..
, inllirl.,|s,v.r..«..,n-, I...„-

. .M.n.usly ...t nil 11... ,u,..,u.-n- ^ithou. I.„ll, „|,u„ t|„. In.rk M,Hl ,„l|i„„ s.„..k ,,„
;"' - ""• "'•'""""'"«'"<-• At tuM.s n„.-.ll,..,l., .tl„.s,nl..|M.riiM. I.„l«,t|,
'"•;' "'" ^' -"'..•...l..„h,l,..,..
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' "'^' ""'' " ''"' '" '" ^'"IM" .1. Th. |..,,.|,|., .,,.„,, ,„., ,, ., „„„,,.

It is a lattice giider str

THK RUN'CORN HKIPGK OVhR Till-, RIVIK MlKSl-.V
ucure comprising ,hr« main span, each of M,S fe.-t. u„h ,l,e raiis 75 feetabove the waterway.

'''"'•'-'"' "" ''"" l'\ llnss\.|, ,1, ,,r,.,l|,|,.| .,,„,. , ,, V , ,

'> ^ I" II Ih. iMrnlillll l\ I- 1 ||.,|||| , Is W ( I , I , i,,l 1 I> I

al,„ (,, ,^,,, ,
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::!r,T''^'i;''''''^'';''''
' ' "" '• •'-'- ^^'-'n.' -,., i.,,!

;;:':;:.;:;„::;
"' ""^-^ :'-;'--• '-"'• a
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'K."INW 1.,. ,(111(1 ,.| ;,r,|lllllnu nt|„r 1 1 ,, 1 1 \ | , i , ,;, | ,-,„,is u,s

;:::::>'::';:;i::;r;;-r'';:::::,::;;;::;;::i,:';:::;.;:;:::^

r:r;:::L::,.;;::;:::::',;:;!-:';:,r:' ::;--•;•; • '"rzi:
nrlil u ,v r ft , , ,.

\\rs|,,n s^.,,,,,,
|,,.,|,lv Is i,,

:;';;: r\ '', -"^ :.nt.„u.„s ,„,.,.„. „.;;>„'
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THK I AUY OK THK LAKK

"

Buili in 18J>. Th« driving wh«l is 90 imh«s Uiiimelir

I HI , HAM F S 1/H K I :.

wimh lovertfj J. II i.miii miles- the worlds lecoril tor a locomolive.

Till. HAK'IiWlCKh."
whali cr.'ated a reiord in the "Kace tu t lu- N.nri " (IRI?! hv runtiini; (iiini Cie'.vc to Carlisle - 1-i 1

miles- :it an a\eraue -.peed ii( 67.! miles per hour.

£k.

THK • IONIC."
which hauled a train lioni London to Carli.-.le- 299 miles— without a stop.

SOMK
1 AMOUS LONDO,\' AN'D XOKTH WKSTKRN I. OCOMOTI VKS.
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i-iiiss, iicliicviriu notorirty (or |iiilliii(! In

iicr crnlit till- i;rciit(->t ntittilM'r of iiiiiis in

ri').Miliir I'Xprov nitittiiii; liy iniikiiii; tin

diiiiliU' joiiriKV iM'lwrt'ii I.iiikIiiii iiiiiI Mjiii

olirstcr I'Viry ili>>' niilil •.'.t»<»i» (mmi mtlrs

were rrcorili il. \liiitlirr (Imi^'lilv 1 ii'jili'

WHS till' r(iin|i>Miii(l • Ionic." «il[i I w M liiLlli

|ilis>iii<- cylllulrrs (if I ."> ilirln s (liMiintir.

mill a l(>\v-|irr>siirr <'\liiii|i r nf .'TO Jnrlir-.

Iiy II coiiiiiKin strok)' ol •_' l hhIi.s. mkI Imn

c-(iii|)li(l ilriviT'. (if S."i uicIm -. iIi.iiimIii. Oh
Si|il(inlMr Mh thi^ .•.jiii. Iiaiiliil , trMJn

o\. I III. •J'l'. i. > I., I \V. Ml K.ll^tnll |h,|

( .illi^i. Nv il lii'ii; a --ti.|.. .iml I llll^ cii all il a

VM'lId s iiiniil III \\i II s|ii|j |ii I Inriiiaiii-i ^.

'I'll! Iil^l 1 iiliHh vOiirli uas liiilll al

( M \M li.i III, r\|,M ^-. |iasM iiu!< I- Irallir

VMiLllii '\ aliciil Jll I'll, ., ami liaiili il a Inail

"f ^"lllr Kl ln||-~ al ^|M . iN rall'.'IMM liilvMill

•J(l ami :lll lull, > p. r I1..111. 'I'lic latrsl , \|ir, v,

iiiL^im ^ " lili'li lia\ . Ill . II I III 111 il mil nl I In

( 1. \'a- n|iii|i-, i\( nil |llll Inns . m|ii|>Ii I,

\^ it 11 II lull 1 , ami air caiiaMi nt liauliii:;

liiiiiN \vri|;hin|; KM) tiiii>. al tui nnli ^ an

limii. Till I al. ,1 iicliii'Vi'lMi 111 m| III.'

I.miilmi iiiiii Niiilli Wrslrrii Kiiijwnv l^

III' -Sir (iillMil ( liiiiulitdli.'' ulii.'li liitH

Ih'i II ili'st-rilH il ill iinotliir <'liii|ilii.

'I'iw niil«iiv lias mlili-vi <l a vvmlij uiili

T' plllal 1(111 fur s|i( ( (I. ciiinli'lt in llnillill('

lii\iir\ (if lis rollinu stock, siiiimtlini ss in

ruiiiiiiii.'. aii'l |i!(i|ii|il s( rsicc TIm sc fialiifcs

II' '• ilaiii I., allia. I llalllr. ami llils lad

IS i( 111 (till li\ till aiiiiiial traiis|ini tat lull nf

(ivcr Ktl.OOd.lMtO |iiiss,in.( IS. till cairiauc

1.1 11' iiU 1.(1 (11)11, iioii Inns III iMcrcliamlisc,

ami III' c"ni|l. I I'.ii 111 .•i|)|ir(i\iin.it(l\-

.-,(1.(1(1(1,(1(1(1 II, |,s. 'riii, ||i,„, hiiMii'ss

' 1 \ I ^ I ' 111 Ilia III a I . \ ' i,u, ,i| ii\ , r

lie. 0(1(1,(1(1(1 |.. I- a Minn, \\liirli Is "n alee

III. Ill Hial 1.1 ,in\ iilliii liiilisli laiKiay

'-v^liiii. v^liil' il <.i|iil.il i.f tfj roiMI.IMIo

-1
IM^ I" |ii-lif\ 111,' I'laini (if tin l.iin,i,in

ami Ni.illi W'sl.in Hallway as liiina lli,

l,i^a,s| i,iinl .-liicU ( ,ir|iiiral Kin in tin

«',ilil.

1
!M\T

\ II \Vi ul Tllj, KOCKl-.r ANll Till: ,x"01. : i I-.NGINK
BUILT AT CRl.WK



, „.d^ „, ..u.se u. consuucion. This pho,o,raph .onveys a «...ph,. .deu

Combating the Avalanche-ll

THK NEWEST SNOW-SHKDS ARE BUIET IN lEHRO-CONCKKTK

-\ 11 1.1!; 1! K ,. ,,n..tli, I-
.hm.^.n.as l.:^.k. i.i.

JLcK.

,a ,u„. l„lHlr tin line ll it IccMV.S

^. "

"

^

V ;'';;r';t;;:;::J:^';::::^-n.'^

.n. .t. .n.v.l fnnu a ,.o,„. ^''7""";'''';
,,.„.,! 1..1. L-''

..„:.-^, l„.h up on a s,,.,,, „.uun.a,n .l.stro>v.l, n, -
_ ^^^_ ^^ ^

^^^^ .,.,a,„...,v,n„..m, 1..-
;;„:;:;:;:;;';;::;:-, „•„.„..

:T;:rT;U...ut .H11.H.". any aa,na... U uh,.!, nax. .K m .
, ll

.

,. ,:„nu.)ll.li:.N' ni^l.-larr— thr.l.p"-l,m.

-
*'--"'-r^:^:;;;. ;;; r;,:!::!:;!-.;-;

..>...

it ruslus l,k,- a wave- -t ^^al.. l-i 1"<'
'

I'

,„ ,,,,aknm

Wl„.„ „. v.l,„aU :> .s,..Ma..l a .l,o,s „. Uu- sui. an,l U-nv
39"



COMHATl.Nc; im- W ALA.NCm- .V)i

W'liili liiiiji I n 1 Iniiik^ Mild |,ill;'<I ^^
' r^ :i|i|>:iii lit . N' > .1 I liri .id \\ ;is lurii mit

llia^si s 111' riK'l- , HI It; IllllLI I'll I I '11^ 111 Mil 111
,

III IlK lint III s ; lin slt;li III' .1 ^cljlrll I III III,

air mI)Ii- 111 Uiiiirk an\ hiiin.iii liaiidnMHk ^kiii. nm 1 \i 11 a liiiiisi \\a> 1 ll^l 11 '^ 11 i-lia lili .

Ill sunt III III II,. till r\ ilnlili- \v lllil " \i lilrll Nil ^^ III II 1 1' w.i, 1 \alilllii d li\ I In diirtiiix

arriiiii|i.iiili s lin a \ .il.i iirlii |, ri|iiall> di I In I \\ ,1, in il a In mr in In, 1 11 iil\ \\ liirli \\ a,

slrilill\.. Tin ^lliiu liL:liti|, r.ill it Mil lint iltllrr liliiki II iir ill-.|(irati d.

' lliiiiA.' lull llii\ liar il a, iiiiirli a-, tin- 'I'ln (aiiailiaii I'arllir. Iiii\m\i|-. k liiit

Miiiu-slidr itsril'. 'I'll! Ia^tl| tin- laltii nin ul tin iiiaii\ i.iiluav-. (ins^iiin l|i,

iiiiiM-s. tin IT ti iiilv 1111; tin jural liiini Nmlli .\iiiiiii-aii iniit im nt hIikIi ,iil'l'ii,

canr SI I ii|i. II ii"t iililx I'lilliiw, iiiiiin In nil I hr ill \ ;islal n HI \\riiiitjlil li\ tin -.iniu-

diali l\ III liiinl tlir iini\iin^ in.i-^. liiit vlidr. In tlir rialid St.ati, tlm (.rrat

< \l. inU 111 a ili-.taiirr nf lilll lit I nr ninli Nmllniii l!aiU\a\ r\|ii I n inrs .iliini,! a,

nil iitlnr ^idi ,if till' a\.ilaiirlii , |iatli. aiiMnii, and liai-.a^sniL; a tiiiir diiiiiiLi tin

and 1, a wlnilwiinl nf liiir |i.irlnlis nf \\iiitrr •-i.i-.nii. rN|iirialK \\ln|-i' il ,a w , tlm

Miii\\ and nllirr iii.il.iial vOimli il |iirk, \\i-,lirn N|n|ii , ni tlm ( .i-.r,adrs li\ danpi^

ii|i 111 lis mad c.iriir. (Mtni tin lliiriy lnn|„. Tin- nniiinlain ,idi . --rariiil li\ tlir

nsr. In a l.ilnjlt nf IDK Int. If thr J.dlilli, I. 111111111 |i, cariA tin- tlinks. air

a\'al,iiirlii sliniil.l In |iiilli d

up li\ SI inir iiat iir.il nlistarli .

slicll ,ls tin tnr nf tin ii|l

|insll|n' innlllll.lln i\ a 1 1 . till

lliiiiy riislii , nil aju-ail. fcil

Inwinn ||,, Inn (lie slidr

w mild lia\ I laki n had its

nin\ (1111 lit runt mind. Il

tcMl's liraiirlns aua\. ii|i-

liiiil s I lir sinallrr jark |iinrs.

snaps nff tlir tups nf till

liinnif ti'rs. and. Ill ariiiL;

I ll r \\ I i( ka Lf r nn w a ids.

Illially llllirs it mil nil all

sillrs. I lia\r llrrll Inld

t liat nil iinr iir('.i>inll a luck-

Irs, iaihva\ man liappmril

tn lir raiirlit li\ tlir llm i \ .

altliminli lir \sas smnr ills-

t.iiirr away frmii tin- ar! iial

a\alaiirlir 1 1 sill. ||r was

pirki d up. spun n mnd liki

a Inp. at tin sanir limr

111 ai:' iifti d intn tlir all and

r.iiiird fill uald. Win n I In

w llld li:ld miilpli till it, fi nllr

it dr ipprit liiin. an imil

ma-s. In tin (jround. Ill,

riillr.inlli , lUsln ll tn , k

'"'" "!' "" "-'^ '""!• ^""1 nu. .M.'.v co.NCKi.Ti. SNovv-sm-ui.. cascauk summit.
drad. allliminli im in|iiihs Tlie reinforcing steel for the posts on the lower side of the line.
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",;:„ ,:.,,... .-..^ -"'''*-' :"

-,:;:.:;;",;:::: :i„:-i"..— -
' •

:::;"-n:::;,H.ni»..'-T,";"""-;';: '',;;:";;:„„.,, „,,i - « "'-
«;

V, l,„l I'. 1". alipaP^nt avail. m
^

^^^^^^ ^^^^,_ ,,„^,„ ,i,,

V u.t-li'.iiii'l l'a--'i"-'i "
,|„. ,.n-st iiu.uiitain -i'l<- 'I'-^aslaTiii.

, ,. ,-,,,.W

.1..- '-1,1' I s^l-i. >-''- ;-'" ;'
, a.,.l.h.ifhalf-a-n..l' ..nu..-.-.''"- -^;
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, I 1 1 ,.^ It -tllK-W till 1111'

l„..l ll.i- vM-t.ni l'"i'al- '"•'
,

, I,..,... ,1„. ,,a-..i'-"''- aiul last .>l.ii

;>t all .vrni- It ^"ff. i"l n""

ils ci.ntrnili'.iav

,,ut fi-oui iii'.rii

(,,ui;M vallal.tl

,„. i-'a^t Mail »a- m a Mi.nl.n "-•
,1 till 111 nu anil rollr.l

;;:„:;:;,.-.. ,,.1 .-
-'':;:rt:':-

'''-'' '»"•'',

-"" ;"'-";;::;::;.....'.. ^-^-^rrxr':::::^^:^Tlw avalaiir!,.- i".ii-'l
l„ii,-all. --I* f" > "' '''""

.w It vi.ni"! !- "

t<i st'.|

,,r.d't. It- til

t;iiii-. c-i.ii1iiiii"n'

;„l,.h ."uM '" 1'11"1_-"' '''"

,l.,«n In.ni al.'.v. Hi'
1

luuti.l uitl.m til'' r"'al "1
'la '"

"> - " '"
•„,.^.^ ,K„ „..„.. -au.lit nillu'^au-

-'i..'. -n nihr -''^;; ,'':;,:,^..a,ni,a.-ia.,u.

,1,, l.i.n- a.i.l rav.nr. N^'>al 1-



COMBAIINO TIIK A\ ALANCMI- ,;'».•;

(s<Mli(s. liiit a rmniil lnjiulrcd \\i\\\ to tli'ir

(lixirii.

Nil iilliir ^ata^l^ iplii' from --nnw ciiil

i'({iial lliat III the AiiK riraii I. real Ndttlu I'll

Itailidacl. ll^ suilliHss and iiiaLHiltiidc

v|ayj,'(i'cd ( Aciyiiiii . A fcirtnijilit ilapscd

licldiT the lims \\(ic (i|)(iu(l to |iiriuit

tiaiiiN to a]i|iroac-h tin poiid, altliou).'li

iisciic paitiis t(.il((l o\(r tlif siio\\-f.'arli( 'i

Hanks ni tlic ilToit to cNtiud succour.

Anions tin tirsl to r( acli tin' fatal spot

will' Mr. .lanirs .1. Hill, the cliannian of

till rail\va\-. Ills son. tlir pn side lit. and

Mr. irn^<,land. the elm f ciiijiiK ( r of the

s\stein. Will 11 they arriVdl the resiaic

forces Were llili^lint; tllloll;.'ll the ice. rock.

,ind till trunks. striviiiL' to reach the

ni.iiiuled pass, iiLii rs HI the spjintircd and

piiherisiil coaches.

The ollieials tiaiiiped the track for niih s

and scoured the iiiountaiii sides alioNC

\Vliati\'er the cost tin- track luust he

piotictid ai;ainst a repetition ol this

disaster. If it ineaus niilhons it must he

done." de.-laiid the chainnan emphatically'.

" Start at oni-c '.

The chief clliiineer com|i|eted llis recoil

naissalicc. and then returned cast, pn -

pariiii.'. diirini; his iourney.
Krro-Concrete

|,,^ d.si,-ns h,r snow-sheds
ShcU.s.

which would difv the ava-

lanche. In order to secure iinprctxuahility

diirini.' the eiisuiiiLr wiuti r. delays win'

danijcrous. so liv the time the chief had

n ^.Milled his olhcc he had matured his plans,

and was read\' to put the constructional

forces to work.

He decided to introduce a new ty|)c of

snow-slicd. Over half a mile of line, in a

continuous leii^'th. dciuaiidcd protection,

and tiniher was out of the ipicstion owiu^'

to the (ire daiiL'ei. .Vs an altirnatn i- the

eiiLiiiiccr decided to adopt fi rio-concretc.

The rescuers had haiiK' dii;; down to

the wricked tram liefore larac L'aiies of

men appeared upon the track aliove. com-

mencing operations |',,r the erection of tlii-

liu^e structure which uas to tlU'h)s(' the

50

doiilile t'aek .11 a e -rite tunnel. .\

matter of :i.;i(i(l feel of line was to he Inated

in this manner. .Ml trallic was (liv(rt<(l

over side traiks. so as to permit the work-

men to continue their labours in ^uincs. da\'

and iiicht, without interruption.

A somewhat straiijjc spectacle was pre-

scnti d w In n 1 visilid the spot. The sh epy

mountain town of \Velline|oii- little niori-

than a hamlet was ali\e and linstlniL'.

The railwav hiiildi rs win- scttmi.' the iron

frames forimni.' the niitallic skeleton, tin'

mixers were toiling incessantly jircparmLj

the ifravel :iiid cement, and the loncrete

as rapidK- as it was mixed was dumped

into the moulds, so that the structure was

assummi: its form with ama/.ini.' speed.

Down in the \allev, \\here a few dirty

patehis of siiou still liliLli led, were fiai.'-

meiits and splinters of the tram which

had lieen hurled to dcstnietion, while

the niountain side was seaired with a

wide swathe showini; where the a\"alancli<'

had mo Well its w.iy.

( )n the mountain side of the trai'k the

rock and loc'se 'arth wire removed to

permit of the (lection of a

iiUL;e monolithic hank of
How the Sheds
were EJuilt.

ecmi lit, arniounil and re-

inforced with steel rods. (In the opposite

side, from concrete pedestals sunk into the

i:rouiid, rose nils of the same metal, a rod

from each corner, and laced toi.u'thcr about

)_• inches apart. These were encased in

wooden hoM's into which the concrete was

dumped and rammed tifihtly down, so as

to form a homofrcncous jiost of steel.

cciiK nt and i;r.avel. The tops of the posts

wen- connected and interlaced with tin

steelwork formintj the roof, which on the

mountain side was aiichon d to the niassuc

concrete wall. The latter is sonic .")() feet

m thicknesN. and, hi ui^r attached to the

rock, forms practicillv part and parcil of

the mountain. The roof of concrete, 10

mclies 111 tliiekiuss. and slopiiiir towards

the caiiNou at one h'ot in five, is 'JL' feet

above the rail level anil eovei> both tracks.
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Tin 1. ilil.'iv. il I"

^.-. '- -'-
-'^""t;';::

^"-

;: i
^p'- •

,

:i(l,lili'Mial ^Innulli-

\U 111' '"'1' ''"'

soiur :io.inui Imii. 1

t„„s,,|.l..llM.ll...n u..rk,,l,nt..llH ;i.:.',, vv,irk..l lilt" III! >.•>>"' -
. ., I , ,,,,,,11

ri.sl,

1,^X1. Ii.rn -. ,ll^Mlll:lMll^

f... ,., .l.iMii,.. :n„l .,uo.noo,..,,l ..n
^^_^^^^^ ,^, ,^

.M i''i. A "- •' 7' ^'
'"'

' ,:.,,..

,,li,l,lv "I av.'Hlni- lla'

U .iilintv u.i- iliMii—'l

„iil,.n, Ha,l«,,. . rn,i„l,.i
; ^^ ^, , „„„, „„, „„„„„„,.. h.-nJ

;,(, r .,riinl\ \\"nUl '"

Till' l.l'al N

„;„Mtain. n.J.tK. ..iT.r. a> i'^

"ii'jincrr-, 11... " '

1 , 1 111.. ,\iHi;-i\'. "I"'

,,!,t.- a pnitivtu.n a.anist llir l-m-s .1 ih
• M

,,.,.,„,,„„,, ,|„ I ana.han Tia,,.-

Liu-.lul. aslun. n,..nn,.v at pn
^.
.. ^

;

, „„,,,,, a, ,„|, ,, .,i,l,.. Ih.

- ;'•'""'•
:;'^.:;:::1; ni,i..i.,.., .1,,,; p...„. .,n..i-.

|„ ,xp,nrn.T. inaMniU'ha. tli, li. .K 1..

,.,„.„„ ;,„M,t „ ..

,.;,„, „,,„...t,, It,, timtvin.lionil.anlnunl^. aiul-sinu

nil '.. ii-ii:.

„,,,,,- Mil (,RhAl NORTllIKN RAIl.WAY U S.A,

,.- AVAI ANClll KlSAbll K l'-'- 1"' '''''^^'

Tl,. largest siHKle ir.Bme.u of a car .ha. wa. luui.J.



Flashlight Signalling

A SYSTKM IM I'RACTlCr. IN SWKDKN WHKRKBY SI'KClAt, SlGNAI-fi ARK

UNMISTAKAP.I.Y 1 DKNTIl IKD l',Y I-NCllNK IJKIVKRS

i;|'l|( ir(,|| III, |{iili-li r;iil\\;i\ li I 111- |..!rll.iil;ii M-n;il lii;lil is !'> im

s|m||;iIIi|Il; s\--t,h is ciprir- ilnl ni.:llls ;lll I :is\ l;lk lil ill. (IllVM'. Ilir

t,, |„. ,,s ni ;m- |»il.cli.in .is is issin- lirri.m. s (m.iii|iIic!iI. il \\\u \i iiiniiiii-

I
;||,lv |,us-,ll,|, . ,11' ; CMlMlllls nmilcl .1 CIUM. Sllll', :|S tlh lllllcllnll Is

is siijiiiiur 111 Hint li.nii'l 111 :i|.|iici:h-Iii ,1 tlir si-niil IiliIiN liia\ rliiiiiMr

,i,i\ iilliii- ii;iil lil 111 ^MiiM. Ili'ir iJ.ilu. pusitlolis. I'oi ii.sliiiin-. M

\v|l,||,. r ci.llsl,!, 1. il If. Ill till sl^.ll.ll wlllrh IIm' (IllMI- I'lrks (.III ;|s In-,

|„,i,,|s nf . 111. -1.11. A , siii,i,|iril\ . .11 nil ..nil iii;i\ I" s.,ii !. I In •
\l n in. ni^liI "I

,il,ilil\. il I- :iliiiill..i tli;il 111.1,1' HI liiil 111. .illi.Ts uli.n .III. nil- lli. ciiia.. I.iit

\\;i\ (•,.;i.lili..|is il.iiKiiiil iiii|.niV( III Ills I.. wli. II 111. I.ill.r liMs Ix.ii r I.. I il iiiii>

sitroiKiid liiyli s|i,.,| Inivi iliii..' Ill iiil:IiI. 1i,i\, sliilt. .1 lis jMisition t(i 111.
.
\Iii 111. 1. II.

l!:iiU\;iv sio|i..,||ni- .iiunii-rs ;h|iiiiI lliis .\.j;nii, (Hi. s| i. m. ml., r lli.il mi Hi-

II.Cissi|\, lull III, SI alTJllliy (jll. s| In

;|s III \\.i\\ il rilll 111' (lillsUlllllialr I 1.1 111.

lust .-rU aiil.'iLi'c.

In til, liiitis'i iiiLilit si|_rnallini,' s\s|im tlic ^^
ill i\ , r K ,|. |i. n.li 111 ii|ii.ii 111. rli.iiai'li r (il

(,iii- 111 I vMi I wilts, liril .1, 111. I. s Lin^ii- '"
:

iil'i I 11 lull, -at. s • liiir el, ar." ill si.nii'

ciiiiit li. s a lliii'.l lii^lil. >.i..lrt, Is iiil niihirril

111 ii.ii\ I \ a illll'i Mill iiil iiiial lull, w 111,' in

(.1 III I iiislaiii-. s tlir lin. i-l. a|-
"

is ,liii\\ u

l.\ a \\ lull iiiilit . 'rii. lalt. 1- lal s iniilrl'

iim s lidiis iiliji rl II .11. A uliili \\'j\\\ may
111 sill iw n w III 11 111. III! ilisr ul 111. s| Mil ail.'

ijlass Is In. .kill. Ill lliat imiiI. tli. ilri\rr

\M.lllll I.. I'.. If. it III sllinilslllL; IIk'I i\iI\

IIiiiil; «as all liijlil. ami il an arrlilrlit

illsiiiil 11 ri .111, .
, .1 111 1 ilaiii. il. 1 jiiiii ; III-

|{ritis|i raih\a\s il a ilri\.|- saw a uliil.'

Ii.^hl sli.iwn i)' a sin|,,i|. Il, vM.iilil |inl| ii|..

"Ill 111. I til.- Inn- \\,is I'll ai' iir otln r\\isr. as

11. vMinlil kiiiixv that s. .mrtliiiii: was amis-

with til.' si.'iial. \n.illi.v .lis.nh alitai;!' i>l

I 111 \s hitr liiilit Is I I, it 111 lins\ CI ht lis il

Is apt ti. Ill- r.iliflls, .1 \( il h ||n||| s w |il;-li

lia\
.

n, .1 Iiiiil: to il.i \\ it li I In- raiKvav.

I!nl will 11 nil.- Ill ills till' \asl ari'a\ ..I

sii^nals wlii<'li ari ilis|ila\i.l to uiianl l..is\ ,\ msTANr signal on thi. I'Anish siati
, ,1 I .1 . .1 I

' KAILWAV. IITTI.D WITH THI. AUA ll.AblllNG
juiu-liiiii . -UK- 'mII i'i .ills,- that tin- si Ice-

i ight.



30^' KAll.W \^ \\(>M)1.KS «)1 nil, WOKl.I)

of Inn- 1^ <
.„),. it 1^ l|llltl |ll.s-lll|r lli:ll I" III'"' '"-'

l,..,.l, n„l«.>. .V.,. -. ...^^....^^^^
,:.•,.,..,.,.; ,S^..-.all^ ,1 1-1"

yiiiir.i. ' Tin- (ln\<f <•• 'I '•

;,l.uiil :in(t MiiiiiiK in tl..- ir.s nul. > 1. I^^.'|l

A THKl 1 -AKMMJ .lOMl sh.NAI ON
KAll.V.-AV

1 111- i;i Kosi.Ai.i ^^

W.ilrlnn- lor v,nH;.l- ' .-..ii-l il n(
.
^ Hi.

,,„,sl ;r\iii- |Ki,t ol Hh oriwr's

,|iilv. iiiiil. ^^Ii.i' 1^ """' '" ""

pollll. I.. Ii:c- ^ol lo ii.l.ivnt .M.-ll

.i^ii.il :!> It loom- lip. Ainoh.' "Iio

|,:,s |r;l\, II,. I Ol, llli loolplillr ol

;iii , s|,i, -- .il iiiLilit. aiiil li:'- 'A-

l„
,„,„,, I v:ir\iiii; il. MH|.lioi,. of

„,a,;irr. uill i.'lniil Hi. it Hi'' -''l"'

Il ,1 Up illlM I I- li\ '1" ill' 1111^

,li\l:iM. .
I'.M II III' II'"-'- l""^'-l-

IIHJ ,|llhkl-l -l^lll I- I' -'"' '" ''

supiviiic il'-i"- m ri'l^iii- ii). iiii'l

Ml iiit,|-|iritMiu loiiMllv .1 -ii;ii.il

.luviiiL; a l^liii.liii- liail or mi" •-l">>ii.

wliiir \\v lax. I- ol iiii-l. Iialii;i"li •'!

NaiMiii: 111 i-lil-. ;ii' ^'P' '" "I'-'i"

„ si^iiaUo.'omi'l'I'l^ "'•'' 111'"'""

I. np.ai It 1.. lor. il i- m . ii.

Ki.,i,i 111. . \|T. - ilriN'i- l""i't

,,l ,1, V. jus lal.oiirs ai. . iiliaiic .1

s,,v al.|.i..i.-il'K 1>.^ 11" '^"''^ "'

,|,.|ili.lion li. t""ii tl" oi-tal.t aii.l

1,,,,,,. MLjlial-. Hotli --li"^^ 11" -'""

1,^1,1 .haia.'t. n-ti.-. altlioHi-li tli>>

,,,i,\. s totalis .lilf' 1. lit iii-tni.-tioii-.

Oi III, tu.i. Ill' .li-liiiil I- !!" -'

, Ml,,.. rial, I. as ,1 iii.li.'al.- ill.' I""!-

;,1,|, |,.,Mt, I 111- li""" -•-"''•

a„.|. It a.ls.l-. uallislll. 1 >
I M r to

,as.- ,11,. alllioii'Ji l'\ til, :ini'' til''

1„„,„ -,;;iial ."lias mlo M- « tl"'

llii, ,,,a\ I., sJM.uii as rl, ar.

Altla.ii-li iii.iii^ l""!''-
•'-"'' •'

ThU railway ha» more than U,u na.h.i.h, ..«na.s T„e
, 1

1

, . , . 11, Ha li.M "I ' l"^l'l>
'''

"

.cp Ump IS provided wi.h na^MiKh,. .he lower lamps
^,|,,|„,| ,,„.„,, ,_,,s,n,o,. as ,t

have steady lii;hls (acetylene).
^^.,;. ol ill. 1 1

i.l.li 1 1 a 1' '' 1"^

.1. . . Ills

u . 1. .

, ,1 .,1 -.1 II mils I,.' Is l,,iiMali all. 1- all. an

I.oii'l"" •""' ^'''''"' ^""'- """"-
'

I 1 M I ., I'll, inosi ,A|,.lt- -"'; "-"'--,;:":::
:i::::":; ::.:',::..."--i" -"-

.s,. l.,iiu as all. iilioii can m- .oia' ntrat.il [»• .Ui„^, up 111- uli.r.al,<,iits. inii.li 'H"

.:r. ;,„.,..

,

....i -r-. '''Z:;rl:l:Tp:lipo

s|i,,nl.l 111, .liiMi- I"- loiviil lo timi 111

flOlll Ihr Ira.'k to til. Ill

s , \. s \.<-ii|. iits has.- pr.

.i'hanisnrin Ins l„.-ai,s, Ih. .Ins . r la-s pi— i h- 'IM^inl
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liiiiilc fur till ili~l:iiil simi.il, vvliili 111!

iMst;i!lci -. vvIhii iIi^:ivIm' iiM- i>iiii iisiiliii

ii.Ll I
n\\ K Im r.iiis. I In

i|n\ I I U:\~- i|isiii\ . 1 1 il

|4*< Ills iiiishik' III llii'

nick mI Iiiii' -.IK-

I L^iiUi. I'm I iilLiI I l\ .

i II ( IIKI |<>|i| \ CI
I

lri\ I I-. (|i I iHil ill -

|i' ml u|iciii I Ih I \

.

.ill. Ill . lull .-nv :ili|i'

111 iii\ nil I III ir -.il i;-

.itliill \Mlll Inlillll.lr

III ( in;ir\ 1

1

11111 I 111

IMilsi III till tlillll.

I s|iri'i:ilK il till \ iiri-

I lliir(ill^lll\ r.iiiiili:ii-

Willi 111. ll.,-|l|. Ill-

ilnil. Illi sclislli\i-

III ss 111 I 111 ml III

till r\|ii i t ill i\ I r Is

MW TM'I ACCUMUI.A- '

'

'^ M 1 1 HH k. 1

1

.1. Ms

TOR HOX Ol Tilt-; AGA | 1
1.

' (
1 1 1 11 k I H ss 1 .1 Ills

1 I ASHl IGllT SMUT. '

slolll.

Alli I- .ill is s:ii,| :iii,| ,1,111, . |,,UM \, r. it

is ,ili\ii,iis. s,
, niM thill s,i liiiii-li il, |ii mis

u|iiiii I III ill II it 1,111 .111,1 ml, rjiri l.il i, I

til, ,llst;l|it s|o|,;||. Ili.it il s|i,iu|,| |„ M|\, 1,

.1 illsl lllit l\ , ,'li;ll;l,'t< llsll,'. ( )|i SI. nil

s\ sti Ills :in 1 Hint 111 t Ills I nil is m.'iili li\

i;i\iiil: tin ii'^hl .1 mhI.I tint. Iml tin-

(ilij. rlii.ii t.i tills |iiiir. ,|iir. Is Ili-it tills

(•.il.iiiv |iiiss, ss, s :i \ii\ iii,lilT. i-,nt |i,iii-

IliIiiil: r.i|>iiiit \ . Il iinniit li,' il,lirtiil

linni siicli .-I ,|istiiii,v lis r, ,1 iirni', in.

llmv Clin III, (l|s|iint sion.il I,. c|\,i. .-i

ilistincl i\ , cliiiiiiiti iislic. mill mil wliicli

''iW ciltcli till illl\cl's c\c IIS cilsilv, if nut

nmii II iii|ii\ tliiin th.ii in \ u.^n, .' 'rin.,

ipii sliiiii iifiis, ii|Miii ,111, 111 t 11 |>n\ nil

iiiii\Mi\s ,.t Swiilcii. iiHil the ant liiintiis

ciiiliiiikiil ii|iiiii II s.rii s III' c\|icnnicnts in

tills llll. 1 tlllll. A \liri,t\ (it sllnncsliolls

"III iiiKiiiic.il and in\ 1 stinatcii i!iniiitcl\.

iint «ir. al.iiiiiliini il as inipiact icalil, tiir

\aiiiiiis tc( hnical r.iisuns. 'I'licii mi. (it

til, ( iiL;iiii , is, c(in\(isani with tin lad

lliat lladiniLj liL'lil- all iisiij jit sea. and

an lii^liU ipiiri iial. il lis iiiiiiniis uwinir

111 tin l.iciiil \ Willi w liicii I In \ cm il.

|.ick. i| i||i ami int. i|iri I. d. siicu, .|, ,| ||,a|

liiiils sin. III. I 111 miiili III. n Willi.

It w.(s mil all . \|ii iiim lit in llic iisnalK

aid |it. (I SI II ol I
|i. w mil, II. caiisi I In

iiiaiim tiaslili ,il liail l>. .11 n iliici ,| l,i a

sii, nt lliialls cull'. , I aiiij pi act ic. ills cmii

nil rclal liasis. I )i . Dali n, Ih, , mm, nt

Ssscdish sii, rilist. sslids, iisiaiilns n{imi

linlil |ilii iimmnii an su lamdiis. hail snlsiil

tin i|uisliiiii \iis cmiiiili ti Is tm- m.iiiin

)iiir|iiisi s. Accm ililii^ls . tin lailssas n-

i|inslii| tin (II -imis.it n HI 1 \|iliiil iiii; l)r,

I)iilin's his I 111 lulls. Ih. tills All iinml.ilm-

( iini|iims. I.imitiil. ui SI uckliulm. tu a|i|ils

Ihc III. a til rallwass, if at all fi iisiM, , S. c

iiil; that lliis ssas tin liisl (iccasimi mi

ss Inch tin 1 iini|iims liml In 1 11 asKi ,| tu

iiila|it llashliijht siniiallinL; In lailwass. and

II iilisinn that the cmidit inns inlssciii land

and sill trasillinL: sscic su diU'.icnt. an

iiiti r, st inu series ut tests ss , re iiml,rtiik,n

ss I I h a \ I , ss 111

. \ Ills llii^ tin ss s|i 111

uf lliisliim,: Iksi

suited tu lllllssilS

SS urkiiiLi. I-'inalls . il

w as tmiiid I hat. frmii

the (i|ilical jiunil 111

s II s\ . little lull lilica-

I lull ss IIS riipiiied :

tin- ipli st lull lieciilii

IVslilsill llltu III.

adaplalimi uf lln

i.li a 111
i iiilw as

up. iiiliun, tint as

I his ss IIS a ill, chiiii-

i.'lll issllc llll (lllll

(uiliis ss I re aiitici

p a t c d , and, 111

fact. SSele nut cll-

ciiiinlen d.

'I'ln Swiilish rails' as s|e nalliiiL; (iiiiimcrs

ssliu had snnnislid the di \ . lupmcnt sscn-

stnimllnind in their ujiiniuii that a tliish-

inu' ssstem uf si^nallmn ssunld In mure

MAV I Mi ACL'UMUI.A-
lOK-llOX 01 THK AGA
I lASll'.lCHT oriN



39S u\ll.\v\^ woNDius oi niH woki.d

\. ||„ manii. 1. "Ihii I. .lin- his «ii> iilmij:

..ff.....iv.. from tlu fa.t ll,a> tl. hnn.n, . >,

^^ |„. ,l:,.l,in. I„ht

--''--\:i:;:;:':;^::V;!;;::;-= ir
ll,.,n ...M I.. i.i.UmI u,, ..„1v uilli cxtm...- dilli-ti\(l\ slii'it mil

••'

:'r:;::;: ,:;
1 '"

, ,v „,.,i.
>

Ihr huN\ lli(.niiiL:lil.in •

xvlMiv llMslM.,;; iulv.rtiMnui.ls has. .h^ „.. .Inul.t.

M.iilv illiiMiiiKitr,! sil;i.>. ni.nly llir pi'
,,|,i,.|„,l

ll(CMU--i- til

.laslun. MUM - M,n. ul..l l.v a n,:,nl. r "•""'''";";;"';''",;,' Adoption!.,

.,r ,„„.ta»tlv >llunnnat.,l a,lv, H,., n„nts. Il:.l„n. h.M H.. <i^
1 ,„....n.

....".a..-l-vl.nllian,.l,..la....rn,ayi.^ '':'''

'''''u
';,', i' ,1 a, ,U1 nanlus

'"- ""'^'- '"""•'
^

"' "• - "
Tl„ llaslnn. huht ua. install,.,! .0 ,„,.,„.

'"^"'""'" -^^
,,t, ,, ,,l tin- (lisastiT an 1 sin,-, llns

Ulun tlu. lirst tlashliuM s„na, -as a n|.. . .1 am ..I t „ -lisast, r a

,„,l„.l ,„ ., raiUvav. snnilav n -.Us u.,v installat has l,..n n, s,
, „

, I
,-

-inv. s

" „i,'n:,l Tin .h-r ..I a nnnnn. thn.u.l, .M^ pnatH.n has. ,,.-

n,..nsi.t.n. ,„„„ ,,,.,,,,,1 -la Harlan. h s. .1 that t h, ,, lal,„n,. I-'

'

''j
'

" ^'^
;

"«*"">''" .„„,,1 ;h,1 na'is,,! ,1s s„- v,rv a|,|a, ,ial,ls
.

an,! that th. an

•, „ ,.„,„ 'l,;i,'.,., h.- n, „..,.«,, I tia a,rma,.h th, jnn,tu.n ,
at In.last

:;':;::::;: 'i:^-. — ;- '

'-::.'::.;:::: ::.::z:::::
,„ nulualnahs,. ,t Inun a l.,u,l,!,nn, u.slla.as, , M

--•''":'— 7;''
;'';;:,;;r,i::';,.;:;

"";,!"' ;.,„nth,.tiash,n.s. .,!..

''''•'•'''''•':7^ ^Un , . M- ,la,an.,h,..l,ha.n„.tl , n ,-a,a,|U
.

I„,.h

„,tl„.nt |,a>H,a,larls l,M.kn.al- » ' '
I

i.,,v, nnn, nt hn, s.

.,v,,-. U n,. that th, tlashh.ht na,nnt.,l n,
' '^7' \' "'^^ ,,,,,,,,,,,.., t lu-

o„lv t,. |a,.k up. an,! h, l.H.k. I,M It. >-n
.

, ,| i,., ,1 li..hl 11 all s„n:,ls

n,:all..tlu,-l,.h.ss -h n,av l.,n, th,- .,nhnar> '^ "',;,„„,,., „„.

,1 „„, 1„. ,,la.-,,l n|„,n „,,. ...nv, , t. .1 t„ llashin !„ 1

II.,,. ^^,,lLll I,. ^MUs, hall It Is ||,.\\.

, ,;.„„v ul„,v p,,l,a,,s tiftv .,v,n an,! ,1ns. i "
^'l'',;';^ „„,,.,,,,,„,,... ,„.-

vicinits. Ills .i:;nal

V p,l

!„.„.,. tlu. llasiun. h.ht. tnu-ta,n lulu,,, s aia.ns si^naN
:

m hi.t.
I.aniin-. hm -I'l,, i, ""nl,!

iitstaiitiv !i'- shiyli-



iiAsiii.Kiin si(;\ \i.i,i.\(. .y)9

I In (lri\ I r would li' li:ii. I iiMiM IIliii IIii ^ii;h.il 1^ alw.i^-- liyliliil a ili^hii'lix'i'

, ^ I
|. ,i'l\ aiitiit.'r ill iciiiiil lii's MiM'f|>l it'll In \'>'^

'I'll. al\ur,ilrs (p| till- svslriii iiiMltil .1 1 1 1 \ l^ll at ioii>. 'I'ln (ssriitial fciitillc- i^ tile

||i;il ii ^1 1,1 h, ii~, il inr -|)<rliil work. Mlrh ll,l^il^|. uli. n li\ tlif <liNtiii<li\ c liulit rliiiriK-

.1^ till liUalilliii; "I till fastrst I'xpi'fssfs. I.ii-.tic i^ olilalin d. Il ci i|ii|iriM > a ^iiiall

It iiiii.|it 111' a|i|ilic<l \i' distant siifiiaN. ->

,is to disliimnisli lluiii (oiH|.l,tilv from IIm

lioiiii >ii.'iial> : or. on Hi' "Hi'i Imm.!. Ilh

st.aily liiriil iiii^lil 1'^ 1. lain..
I

l"i I In

distant siL'nal. and Ha Mavlilii^lil r. -Iml'd

to th, Il and tliroiiL:li slalioii siyiiaK.

In III. hill, r , \, III Ih'' diiM r. ' mm if li''

o\ , I rail I Im ,li>laiil Muiial. \\ "ill I |'i' k up

tl,, ll.i^liiiw liipiii. sil:ii.iI. aiiil rioni a nion

dl^t.iiil I'l'ilil. -.0 llial II' vvonld 111 in a

|,osilii'n t" acl iiion (|iiiikl\. il lln- micin-

sit\ ariisr. and uilli li s> risk ol afcidrnl.

MoiTiiv.r. tliiri would In- aiiotliir adxaii

taiji' in tills a|)|)licatiiiii. In rnnniiiL: lln"ii'jli

a l'iis\ iniicl ion. L'liardiii possililv li\ |oil\

li::liN. Ill' iiii\ 1 r woi'ld n aivli onl\ lor Ha

llasliiliL; li'jIiN. 'I'li'X ^^"nld l'< ni~l:dl"l

for till I'li'lirlioii ol Ills road o!il\ . am'

tlurrfiirc tlir task ol ualcliili;: loi si^iliIs

woill.l he rciliii'- I \ I l\ a|i|i|i (M.ilil) .

If iisid in Hiis coniii cliuii. riinniiiL:

llili'iiMJi III, 1,11^1, ,t alal laiL^' ^1 |nncllo,i-

\M iiiM I" lai'iiilal' ,1. I \ ' n il lln main Liii ~

In.ini'h' il o,r into li.ilf a di '/.'ii diifi i', nl

i-\|'ii s., Irai-l-s. I''.. all 1 "a I |'r"lial'l\ \voiilil

Iia\ ii'iiK I «o I \|iri .,s I iji ks "11,- 11 1 1 and

on, d"\\ n so Ihal oiiK lurUr lit;lils

^^,>lll,l lia\'- lo . t m^lail'il ^i\ laiaiiL; «ii3^
, il II. I- dii' el ion. 'I'll, r, loll- I !i, dii\ . r "

woiikl i'IiIn lia\' tosin^l. .ml his |i;ii| i..ii|;ii- tym ok boxi

ll.ishiiiL; Iil;IiI li"ni .iiiioiil; si\, ms|.-id ol.

as .il
I

'I I
s. III . ,1, I, I'l iiw his |i.irl I. iikii- •j.vrt n i-. s, r\nir, ilil.. \\ hi.-li Hi,' 'j.as llow s liom lh.>

sioii.il li.ini lorl\ or nion !i\..l liijhis, nian\ ai'.inniil.iloi-. till.. I «illi a limn. r. W'h. n

ol \Wii.-li ma\ I' shoviiii'j "hn. rh ar llii^ i. >. i\ . .ir 1^ ili.iii:' .1 a \ al\ 1 1^ o| ;i iii d li\

inlnnalioii lor dhl'.i'.nl i.'a Is at .'la- and Ih. ._|.|^ pri s^m-,-, :iMd Ha rhariir ol i^as

III' squill' Ima . c >ra|'. s |.i lln linin r. win i'.' il is n^nil.d l>\'

'I'll.
" Alia " s\ ^1, III. .IS Ihal i|i\ . 111. d li\ I In |iilol llann . This llasin |- has h, , n in iisc

I):. Dal.n is rail..! is al'soliil.l\ .iiilo ni ronn. .1 ion \viHi hijhl lions, s. liLihtshijis.

mall.' Ill lis ailioii. ai... is iis.il m ronjiiiir- anil Inioxs for iiian\ vcars |ias|, so that its

lion vMlh aril\l.iir y.is. Il is eh.. 111. |'r.icl icaliiiil \ . rllicii iic\ . and n lialiilit \ an-

\\\[\\r a sin;^lc cliali;! Is a.h.jiial' Im I \w « assiiiid. 'I'la .ip|iaralns can li. adajil.d

II 'iillis' vvoikiiiL! Willi.. Ill .ill.ntion. 'III. 1.1 |ii'oi|ii. r as iiian\ lla^li. s p. i' ^1 roiid as

li^lil liiniis holh iiiLiht and da\. so tli.it may In rii|iinid. 'I'lir iom)>litc iiisialla-

;-1PI ^-^'^-
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,„„,,„, I.,. In. I 'HlM- th- pnvnt l...-.„us ,..,.... .Ln'. nut,.-.. I.I- .f tiu two

'svs..,.. a ...an .s r..,......l lo I'^M 1 " i"« I'^l-'— ' ."-t- -I ........ ...... ,h,sI

;.;, ...1. ,1.. I..,.„.s:.t k .....1 .1. V,. ti..- .lisu.lv.u.ta«.. ...ay .,• ..l........jt.-.l

f',..i.„ 1 ...l.....al .•..l-v. ^^l.nv .1,. I •".- ''«>.• '""' ';' '''
'^

,,|„,„, ,,,,,1,1 ,„n,»l.at ...... h. II,. |>..-..mU. . ,.ak, .,:....,. I.. «.v.sa>.l.lt^..nMl

I,., ...„,„,..,,:„. I,.,,.. ......I..: a,l ll„....l„.-..i...l.v. na>l..s|..r........t._ I .'

n

s-.nta.r.s .,fr..s M ,„..,|.l.t.' s..lnti...i ..I : >
l.-'.ltv i^ .Nix."'-'! '" -'"'l'"" ""•

v;.v.l,ir..ul. .,...s.„.,.. -^ — -'- •-' I.' '!„ U..1.' N...-.a-

\V|„„ tl,. Mst.,„ u.-,s l„.l l;iU.„ np n, li,.ii ,l..„:,.lu ul tl. .la^ln ^.

Su, ,|, I,. Ill, <in. --I "I 111, i|ii,.,l,. I

t|„. ||o|,| ;,ii,| ,h,iU |., iI'mU ;,ihI tl li< i-

of llasl,i ^ I" I- miiMil, ,1' i,i:iihI, iI m.IiiIi'.,,.

s,, jis tl. MClll-c thr iii"-l I" il' '' 1'
""I'"

fn„,. 111. .Iiiv. .•.. |>'.i.it I'l M'»- -^'i 'I'l'"

lal.- srii.-. .,r I'-N uiTl- fari-ii.l "III I.. Ilii^

,11.1. aii.l a II, as- ..I iiit.cistina data ua-

c.ilK.t..!. Win II tin- .1. tail was .-.m.K, .1

111,- li.lluMi,;; |",iiiK u. r. > -lal.li-li. .1 :

( I ) Tlijl ;, ,-,,i,i|>aiali\, 1\ sli.irl liylil |i. 11. mI

Mi^,> 111, iiii.sl , haiaili rislic sifXlial. C-'l

•|'|ial III. .la,k I" II. '.I -liiiiiM li"l 'A''
'
'I

(, ;i ,,, ,111, s, .',,1111. Ill ,ai,s. I li. .Iii\' ! I-'

:,|,| t.. l>-» Ills 1» aiiiii;-. ,1, \, i.i|i t. . liir^s ,,i

mil a--ni. ••-. i<v 1" riii>t:ik. ii it IIm p, ii.'iI <'I

il.nkii.-s is I.,,,-, r. i:i) 'I'liat 111- .liiiali,,n

,,| ll,, 1im|,I |i, ,i,„l. w ill, 111 .'. ilaiii liiiiiN. 1-

(,r SI ciiiHlaiA iiii|i ilan. . . ., Ilasli .,1 HI

s ,',>,,.l ihiiali.iii s.ar.-i K 1,. ,iil; .list iiiunisli

;,|,1, I, n, tuuv 111. l.nijll.. in Tlia! iiiiisl ,l,|i. n,| I,, a l:i. al ,\l.i,! iipm ll„-

;,|„„,t ,;() Ilasli. s |„r iiiiiiiil.' r..ini a liisl l.i.-al ,-,,ii.lil i.,iis aii.l Hi. iliaiaihi ..f ll,.-

..|.,s, all ,,„ni,l sla.i.lanl. It Ha iiniiih. r I lalli.' I.. Im- |H-,,I. .1, .1 li> ll,-. signals. Tl,.'

,s i,„ r.as.ik sax. Ic f-'d ll.isli. s |,. |- i,,iiiiili- iliiv. i' imisl r. .'. i\. a s,illi,-i, ,,l i,iii,,Ih r ..f

an , All, III. K II. r\..us .IT,. -I is iini.lu.-. .1 iiii|,r. ssh.iis l,.lu..ii Hi, 111..1 1 la lii'st

i>l„,ii Hi. ilru.r. wliil. it f.".r than lorl> sights Hi, l,ol,t. an.l "Ian \u' is at a pmiit

Ilasli. s 11, Hi.- sain, iiit.rval an- -iv.li tl„- alf.>i.liii- Imn ainpl, spa.-, in ulii.T, li> pull

,1,1V, 1- lM.-,,ni,s „i„asv. lint III v.i-v liiuh np . asilv I., Inn- n a.-l.m- Hi. s,.j,,al. \V1,. n

sp. ,,1 .\p,-,ss «,„-k it was t,„in,l that tl„- a Ham is tiav.llin!.' at sixty mil. s an hoil.-

,,,,i,,l„,- ,,[ llasli.s ,1,1.^1,1 l„ i-ais.-.l t.. fi-..iii Hir,.- 1.. tlv,- llaslus aiv ii,i-,ssai-y t..

s,v.nl\ .H.i-litv p.i- iiiinnt.- "iHi a. Kan- ...iivin.'. hi 11 this p..int. an.l at sixty

ta,',- (.-.) That a l.nii.' lii.'hl aii.l a sl„„-t Hash, s a mill, it. Hi.- train "ill have

.laTk p,-n..l ,l...s n.it aiv.- a sal isla.-l,.r> t i-;iv, 11, ,1 In.m -.MU t,. Ho h,l .lunn-

,.|,.„-a.t.ii.lK' sianal. (..)Tlialt"- llashn,- this p, ,-i.„l. IT Ha Hash is v,-,-y sh..|-|.

signals must ii.it In- pl.u'. .1 t...' clos.-ly to- .xp, ri. n.'.- has pn,v..l tliat a v,„,„-ul,at

artlar. A -(ali,,nai-y li^ht n,u-! he |.!ac.-.l f:r.'Mt, r iininl.. r ..1 Hash, s aiv n-.|Uisil,- lo

i"„t".-,ii Hi,- I"., t.'i .•hiiimat.- all h-.-liMus ..mv, v an iinmislakahl. impi.ss,,,,,. ll.

of mu-.itainly an.l .•.inlusi,,!,. This ,1, f,-,-l S".-.l.ii. " h. iv Hi. Ilashliyht lias Imu
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A CIIARACTKRISTIC "'ALIHC" (4.6.il TYPK OF 1.0COMO11VK.

T

i

An Experimental Loeomotive

IN BUILDING THEIR 50.000TM KNGINE THE AMKHICAN LOCOMOTIVE COMPANY

lAOLVKD AN INTERESTING DESIGN 01- THE •
HACIl IC ' TYPE

\l\ l„nl,|. r ,.r II,.- |,H-.)m.)liN.. ..un , vp. n- .
Arr,,nlinu'ly. Ixint: im-

,„ ,H..lii,- 11m n,,Milvt„. 1,1. Ii.uinn. II..I 1.x :mv |.:nlH-ilMrs|M,.iriratl(.hs.

,,| a rinluav. is ...miMll"! U, ..r tli. u- r, .mIv I,, ,. .mI. .. ,,, I .. I Ii. . m^I im-

M,|„nil t.. 111. M"l.l -|".lli'-'i- sl:,,„l:,r,|s ..I .HU K.lluiix .-. .h.| .:i>i\
.

Hi-'

,„„.s Ui.l .luun l.v Ins rl„„l. iHHl.l.rs u.n- I,.. I.. ..m1....1v n, lla-

Till' r>-.':;i Is tlial III. .n.jd,. pal I i.ulai l..coin..llN . I li. ir i.l. as .. .ihti iiui-

^ ,s n.it aluaxs m. Hliri, nt as 1 1,. K. s| I. .r..i,i..ln , no,,,. , mm p, a,l irr.

T^:i;riH. as tl„- p,rs.,„al ,,n,sti.,„, as 1„ tU .N..„h..n d Ihis >„l.„sl„„

,.,, „.,:,,, I., 1 U 111. .M. ,., „,a„a..,- ,Np,in„.„l IIh r..„,pa„x .l„l lu.l all.lnpl

„f ,1., ,,ulwav. ..,t,.-s ni.n llir iss,,,, T.. In
.
w.K, ai,Ml,„„ Inakisl, .„ „nus„aL

i,r.)vtl.is|.oinf. an,l just to as<vr1am ulial Tl,. v s,,„plx I. .ok an rN,s|,„. tsp,- ..f

, 1,1 1„. ,!,.„. ,t Ih. nnns ,,„,„.. IS u,,v .„.,„. a,„l ,a,p,..x..i H m ar,..,nlaiio uilli

^,v, ,1 a In,- l,a„,l. Il„ A,,,, ,„al, l,,.r,.i,a,l iv, th. ir a,-,M,i„ulal. ,1 • sp. n, i„t. ul,a-l, is r,,,,-

Cmipaiiv, uhi.'li IS an ali.aloanial,.,,, ..I' a s„|,.,;,l,l,- an.l van.,1. ,.",„, to In.' .liv.i'M

,„„„l„,-',.r l,.r,,in..lur iMiiM.rs. .I.,a,l,,l. an.l p. .ailiar cliaia.-l. r nl i 1„ ,, r,,nsl ni,-

,,„ l|„- ,„-,asi,,ii of the- .•.,i,sl,n,-lion ..r lis li.H.al ,.p, rali<,ns. Tl,. I x p. s. l.rl.,1 uas

,-.,.. 10(11 1, ,„..itu-. to ran-v on! U,. "o,k tl,al U„..u n as 1 1„ l'a,il,r t.;.' -In,-I.

„|,„U ils oun i.iitiativ.-. Tlu- .l.ulli,' xxas has l„.,.,„nr n,M,.nis,,l in \n,. rua as tlu-

ailiiiitt.,1 t.i l.c an rxpcrim.-ntal •n-iii.-. mosl , lli.i. nl slai„lai-,l !.., all n.iiM.I cx-

iK-Mgnctl and const nutcd at tlif <-oi,,paii\s pivs. pass, ni;, r s, rvKV.
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AN I-M'KRIMIM AK LOCOMOTIVE 4''5
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,,VT BRIDGK ACROSS Till. CUYAHOGA

The Rolling Lift Bridge

,.- .RIOOF TB.; CHABACTBB.STICS Of UHKH ARB
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,,nlu.v:u„;.K,x,.a.i..nV Tl„. i. :... i Than,, s. U„.l> MM,.,,.!- has .„„. into

.|„.l,' .an.a.t h. a..ul..l ...1 H-.' M„n.ul.al , M. ns.v. vo.,..,. .Inm,.- .v. nt

,„..sl iiiinnl. inv,-.tiL;ati..M. The l.ii.lu.' >< "•s-
,, ,

1

,„„ ,,. ,,„„ at a M.lli..i..Mt l.i.ht al,.,v.. Tl,- > -n. „• ,„..,al.ly .s
, „

„„ ua.uuav ... air..nl a.!..,--., lu a.l- .1. ol,!,., 1m„ ..-lo, n,s knu.n. u
. .

„„„„ ,., „„. tralli- ,.assi„, h.-n-ath. l-.t in M.i.ll- A., s. .!„,> .a.tl.s an.l ...oat 'uu

'"" '

RIVKR AT CLKVtLANI). OHIO. U.S.A.

This vie-v shows .he brijge open. The from r^" '=* ^" '«' '^°''' "^"^ ^^^"'^'•

,|„. .-v,,,! tl„„al,nal,.n„lun,-..l tlu l:n„l tl. t:,.!,,.,,,, ,t ua^ kn...„ .. tin u.a-

,„u.t I.. ,Mn|„t„m. to tlH ,„-oMM..i. ..I llH iMul... l.nl u.ll, Ih. a,hn,l u. n,.„l.n,

„,,,,,„„.1hs. umKss ,x|„,Hl,t,..v ,^ a .,....,- ...Mli^at,..,, ,1 I. 11 inlu ,1,m„Iu,I.. II N^as

.laiA ..,„M.l,,at,..n. II Hum fav.m.al.l- „„ly u 1,. ., nnl. av :n„l naM.at .h— ts

...m.l>h.,n. .1,. n„t ,„ . s a,M I,, n 1 1„ . „. .' .:..,„ m,I„ .ontlu'l H-t .1
un.l.,u.„l .v-

„,„.t pnunl, ^ - > ..I M.l.nuptn,. ^,^al. a,,,! ha- n,.,,v,,l ,ts ,„n.| |,„.
,

rinl

tlu ,a,luav ln,k «!..., aiul as n,,....-! ... .llu-lrahun ,n 1. n, tinu. .n lb. I.."-.-

coiMcidiUci- with iiiaiini- ..(|iiiiriiiriits. I!iiili;i .

Tl,i.,„.l .„av 1.. i..llill.-.l n, , ,v ^sa^s. ,\l,„nl , ,ul,t x.a.s aft..- tin. ,n,au„u, ..tal

,,-ti.al lilt u.ak ha, I I.. . n r,„,,.M. ik . .1. an .\inMi.ai,

William Srlit 1/1 I-. ((.iiciix. (I a

hnil'MTtli. snluH.m^hu-h iK.sl.i.t u.lhthr „.u tv,H ,if l.aM.ilr IhhI^.. tlir sall.nl

xvi.l.st a,M..-ol.ati.i., l.itl,. ,!,. : ,., a liasr.d.- fiat.ii.s ol uhirl, u.n .nal..^ Mniplualx.

svst,,n s,M„la,-totl,at = |,tMl n, .,i.,....- Loth of .l,s„„ a,i,l o,„,a.H,„. .M,v,n.

,i„„ x.„|, ,|„ Ton,,- Hii.i.,-. a.aoss Ih. .I,, a,,n, .s in in.lalia. lon. nianit,„a,ir, a.i.l

Till I iil;..."'.' liiiiy iiiti'oihici- a \

iikIImhI a- iliM'lii"'! o.i \>-'K<- ''^ ' -"'"- ii'^ii""



, ;„ ,,„,,. Tl..- l.ri.l-.- i>. i" "->">• '" ^^^" sections.

t,un. Tluinv.Mli.m .n,n..a n,^lant .,11. n
1^^^ ^^^^^^^^^ ^^^^ l^^_.,,

^.^,^, ,,^. ^j,,.,.

,j,,„. i,> its .lllillix""'

|>n

,r I. alui' - "• " 1(11) l\^l

"'" •"--;• -
^^,,,1 |,,,„K <•.."

,,. ,i„ .l.nn. -.1 tin- n,v.nlo,- u.r.nit, o,,, ,t,.
•>

,K ,..,u|.l..l t..-<tl..r s.. i.s lu iH'

l„i,l|.,-. liiii^nnuli iis it

I I,, ii-M < iicti NK-tioii

,,.,,1. l.nl 111- "I'l"'
•tmnit. K. Ill'' 'I'-i^iirr inlKKlniMJ laclll-

, ,,,. ,,.i, ,„.i.n,..nst,Mt.- ti,r prarhra- -!'•-;;;;•;
,;;; _,,„„ ,,„ ,„„„„... ,)„

iHhU'.l l,.:.l,a. an,ltu,s,aM,-b lu> .-oM

„,.ti..ns n, .H. nnr.rlain inann.r

ti.s wlur.l.y. "'tliiii '"' "

piu- coiiplini.' can I" srxMMl. ai ul .aril liridm"

,1, M.n.l.ntU "f 'I" ""'" -"
... .,11

pan IS 111 l.il-

'"
, \V s„|. H.xat..l Kailn-I "I"-'"' ""''l""""""

M,.tr..i...l,tan W -t ^. ! -I'
^
"

^^, ,,^^,,„^^ l„.

-l.-m.l t„...t int.. til.- l.iiMii.ss,.,,,.
^^^^^^^|_,^

,,„,. Iiut U..S la...l 1.,^ II" II'"--" '"";"
,,,,, ,,,

,,,,,: Til. .-..mp-- uan.,.M..las n .•.n.i. '' -
^^^^ _^^^^^^^__,.^. ^,„,,^ ,.

,„,,„,„.,,.,„.. 1. n,is.M.n.l..ll..l"..n l..^ l-'-
•

^
,.;,n„l.s,i-

,.„„_uin. ..n.l.s. an.lam...n.l. ^ J'r ( J. ,., -an, ,... i • la
I

||„ iail"a\ .'.n.l.an> at In

llial ll

r, (|iiir. 111. n

.,( , lu.li.l l.nni-i|i-i|,l,'. Wla n

ll,al 11.. -uiii.^ l.n.lu. «'.nl.l n ,. ,,„„ 1.^. li.a.l IS sn|,|:..M..I !> "a
.,

u...>.-

, , I l,,l iiii.l. r til. iir.iii.lint,'

ts. .1... I I. "''" "'"'" •:,':,' '„;!,... 1- i..'..i.ni,.y

tliat 111... uas,i.,s,a.-, niul.uht.. ,.1.1. '

,^ ^„ ,,,,,,„,, ,„„ ,1,., ii|..n

.lus„.„-.u,v.as,l„ ,..„„. l.n.l..—- ™';,,, ,,,,.,,,,,.,,11. l...ks. tl., l.ai

t„„ close toi;. 111. r.
I
,, .,,, ,,,..1. ..I .,1.. .nl ^i'l 'I' -i" - -" ' '''''

A^-''-' '

":":':,.:;".:;::;: i:;:..:m,: -^^^ --i-.!
A,„.n.-an.n.n„,rM,-.st,,l UmI .' 'M. .

^^ ^
_^^. ,,^ ^.,,,^,. „ ,\.

-"'- - ''--"; '",
nil. 111. lin.l.. -. I-'1 1-' '

••-'^^"—
,,,,..11111. -nupini.il.l..^l-"'-l "'""

' ; ^^,^^ „„„,„ . nin.nt. d
" l' ^"'"l''"'- ''" ^'""""""^

'i'" ,„„„„, m.t...l..s..

a.v..l..lt..tl.. ,,n.,,..sal.an.itl.. lil:insu.r, ''

: l^' ;^'''';";,','',;,,^,',, |„„,„ ,.,„ist ,1 i.t. .1 n

lak.n ,11 1
1. As tl„ latt,.- -.mIup..

^^^^^1^^ ^^^^^^^^ ^^^^^ ^_,, ^, ,„^,^„.„,,, ,,

|„„„.v,,-. .,,la,n.l.-a»lia.ks-i. "-'-^^-
^^^^ ^ |^^^,^^^,, nal.n^a^ is M,>

, , ,.., Mini, ,,, 1,1 iilli'l in '"' ^ "" '-
,,; 1.2.111 Irains

^' '-' "" '-'!-': -•'"'^
,^,^ ,„,.,, .,„,,. 11„ la.luav tiall,,- ;^^ ,„,,

Ml-. >.-laiv.i- 1.1 .l.t.rnini, ul,.t„> Is
^

.

^ ^^^ ^^^^_,^^^,,^

n.w „|.a . as a,,p.,.-aM. 1.1.1'^
^"-l;.;

.„;;.•„,;„„. ,,,.. „„- ..,„,.. .Innn.

1,1. H

„,s,s ,l,„,an.l..l. Tina- "as ,.,-, ss,i,^

,,
|. ,,, li,, hack "as all,,.

,„ii|

sii,,-,- 111. r, II,. ,111

si I Is, If has I.
„. ,,|„n..l al...nl l..ity

tin„s a .la\ \'> ,"iniil \.ss, I- u<

islai,.-. \^I , 1 M,- S,-l„ I-/. I- lia.i l».n turn- tmi'- •' ""> '
'

'"- "^"' '" '': •'
,.„lln,..' lift ,.aia,n.,iiiit ,iii,...rt-„,.-.-.

s..

,„,lv,n. wlu.l ll.- t.n,...l .1 .1 nu U
_^__, ,,_,

t.. , a.ss

tkat til. la.l-

... ,111,. ini-.ht noi '. Inn.l.iKl iii.ir.-

-,„.•• an., 1..- sa« tliat 1. .-...iM 1.1 n,-

J-
' ',

J ,, ...-.-.-s.,,-. . Kvp.-i-

.-:,ni...a...l.n.l„
.,-v.m.-..nlK.s.. lli.m ^

' ^ ,^^;„,, ^,, ,., :.„„.„,.,. ,,v

ii. p.-i--''i>'
^'

-''-'tz ;;:::.; in.a..-s ..rm,- 1>, ^

i.l. as. Tli. lust .1. si.iis u, ,-, s„l,i,„tt. ,1

^_^ ^^^^ ^1^^ ^^^^,^^^^^ ^.,,,,,^,^,„^ „,,,

1—1 vMth lis a.Uaiila .- U.n tl,.>
_ ,U,,-.a,-.ls tli.v a,,,,H.a.-lu d

phu'cd tlK- foi.tnu-t M, li;s liau.b.

52



4IO R\ll\\\^ WONDIKS Ol- III! WOKl I)

tlir ('i\ir aiillioiitii s aJul i<(ri\iil tli>

ri(|iiisiti- |i( riiii>Niiiii to loiivc it tlic ailjaci lit

swill;; liriilyc t" 111' ScIk r/.i r WoIIiiil:

S\>tcm.

Aiiiilliir illii>lraliuii ul tin |)u-.sil(ilitii s

ol till •.\stiiM ^^a^ liiiiiis|nil aKo ill tin

-.Mini iit\ . and this i\aiii|ili- m r\t il

Ansitlicr ||, v||,,\( liiiw ici)iii>iiiicall\ siicli a

^Innlmc can In liiiill ami oin i

ChicaK"

all. I. Tin- ( lii<ai;i> 'rriininal

TraiiNfi-r IJailiDail lciiii|iaiiy silntnl tin-

swiiiii ill (inlc-r In |iii>\i(li' tluni \mIIi

acci->s til tin- (iiaiiil ((iitial Ntaliim. Tin

<lrsi^n laliiil tor a cliar <p|m niiiL' ol -.>">

flit liitwiiii till- |>iiis .").> fill iiiuir tliaii

tin- <>|nnin^' <>r tin- Towii- l{iiili;i-. In

till' latti I- stnirlur. II;. lolal w i il;IiI of

il-nll ami sti rl 1> alMilll 1 t.lllHI Inii-- : it

lias a i-a|iaiil\ ol soiiir .").(»IMI |iiiuinl'- |irr

llin al loiil III l>riili;i' : tin total iims Jul;

loail on till- sliafis of tii. |ii\ol «li<rion

tin- ira\l-< IIIOVC is -JUMI lulls; \Oll|r | \M ,

livilrailiii' iii^inis. laih ol .'H''" liorsi

-

|K>\vri'. arr rri|iiirril for o|mimI imi. In tins

parliriilar Srln r/rr l>iiilt;r III' ti'li.l \iii^lil

of tin lilt talllr pails is (inl\ -'.-'.Ml Ions ;

It li.is a ra|Mrit\ c.l |(l.("lll
|

iK ul iii..\

in;; loail \«\- loc.t ol IiikIl'' twici Ihul ol

tin- 'ro"ri- liiiij^.. 'I'Ih total liMAiiiL; loail

is iinK t.7T;i Ions: wlnir t \> o .lO liois,

powir ilri-trii- motors snUii-i to ope rati it.

Tlii> Cliira^o Iii-IiIl;' ^^.|s ii. it.d loniplili-

for S;-J.">.-Jllll lrs> than thi i\| htniv

iii\ol\i(l in i-onnr(-lion witli tin li\ iliaiilir

iiiai-hin'-i'\ alum- oi tin 'jinvi i- HiiiIlh-.

This >rlii r/, r i-|-ii|j. has ! h' loiii;' st iiio\-

alil' span xit piovi.l.il upon this s^xl.ni.

'I'll.- i. al Is '.'T.-, I..t ill l.ii-lli. am! has

to !ir op' II' il onasiiinalK as iiialo. as lull

t ! n I ' s a 1 1 a \

.

Ni 1(11' ss to sa\, this \'i |-\ inarkiil liif-

fcMin-r srrNiil to ililph.isis' til' |iiissi-

hiiitics ami i i-ononi\ ol I In Scln r/i-r

HolliiiL: Sxstiiii in no nm-irtain niaiim-r.

Tlii-nfori- It is not surprisinLi that in-jimirs

rt-coynisiii liiat in this in\.iilion t In \

Well- orhnil a roliipl' t' sohllloli ol Ih'

dillii-nlli' s ulinh harass tlnni iimli r siirh

romlilioiis lioni linn lo tiini-. 'I"lu- vari-

iiiis lailuaxs iiiiiiiiiiL' in!" llii<'iii:<' "liii-li

«ir<- f(>|-c(-il lo t-ross tin- iia\ iyiiMi- wati-r-

wins i-iiililan il tin iil a : wliili tin civii-

iiiilliorilirs. on linn part, ii-c-uiiiim niii-il

Ihi lias(-iil( liiiiji;!- Ixi-aiisi- it ninli-i'id a

«iili-i- iiaMyialili- ilianm I availahl' to ihi-

liiis\ iiiaritiiiir tiallii'.

It nia\ 111- |ioiiitrd out that '.In Scln r/.i r

Is li\ mi nil alls tin- oiiK < \p|-i ssimi iil tin-

li.isciil Iii-|iIl:i ol lo ila\ . out
I'rincipli of

the Syslem.
il Has Ihi liist to 111- o|ii 1

atid upon tin i-..lliiii.r lift

prim-ipli-. Till iih .1 I- \i r\ snnpj, . II

oin- takrs a vvliii I ami ilixnhs it into loiir

iipial parts, ami linn s, t s up om- ol tin si-

s(-i;riii-lits \rrti<-all> upon a hon/oiital run

\v,'i\. forniinL.' a tr.-n-ls as il urn-, anil upon

tin- iippi r siili la\s ,-1 plank hori/ontallv .

so as to o\irliaiiL' in tin ioim of a ! al.

(iin li.is Ihr Si-ln r/i 1 lunlui in ils most

priiiiiti\i- foini. \o\v il oiii pii SSI s down

th' tail . ml of III' I' al tin s, -.uih nl uill

run li.irkw anU in Ih' inaiiiii i ol a ipiail

lalil. rallsiirj tin I'.-li to swln.j lip thloili;h

III' air mil il It !s \ 1 rin al. tin tail ( ml I li. n

r'slihi^ upon tin 'jidiiml or ilippiiiLl into a

pit. .^nl h Is III' liasii- piinripli ol tin-

S'li'i/'i liiniL;' ami its oprratloii. ami it

i- till siiiipli st loini III liast-iili- whii-li has

h'lii il'sioiHij \,t. ill fart. lAlr.nir siin-

pilrll\ \v.ls thi pollll for \v|ilrll tin- ili-

\iiitor s||o\'. ami in this ijUist In- siu--

Cl 1 ill il I'Ollipl, I' 1\ . Ol 1 olll-sc. Ill pi l-lc i-t-

iliLi III' III' a from tin 'ori ijoiii!.; nm I' lis

(ilh- nil rhann-.-il il' tails w . r. tak. n into

i-oiisiil. r.-ition. so that tin- iss.nlial mo\i--

111' Ills iniLihl 111 niaili w ilh lln iiiiiiininm

III ll'lilloll.

'i'lii III. a ran I" aiki|iti il lo iin i I aii\

1-1 ipnn imnt . Il can In workid ii|'oii I In-

ilonlili -Il af principle, similar
r.la.sticity

of tlic Idea.
to the Ti)\M r UridL:!-. in Ihi

case of \\iili \\alii-ua\s sinli

as a ri\ir. or whin spanniiiL; a canal a

siii^l. 1' af can In iisi il. In aiu cvciil. the

lull wnllliol I he w.-ili I \va\ can he I'll llei

lor lioat liallic. The l)ruli:c lan I" made
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|ij i< \ll W \ 1 \\()\l)l l<s ()l I III \\( )KI,I;

.'l> \\l<\<- ii- iliNlKii or .1 hilliilii t ••[ Miinl.ii III IIm i>|>|.ON||r (.iiiilmii. Illill! Ilir li'.'lf

stnii'lmtN (Mil l>i- iJioiKiMil ^iilc liy sul, liiis iliM'riiiiril Ix li>\v llii' Ml ilryi-ds iiijirk.

illlil ruii|i|iil l(i;;illii r si> JIN ti> III ii|i(l;iliil •.xllcll tile piiUrf luilii! I>riill[,'lil ill (HUT
!

' \' linl.' Ill- III! iIiImcIhiI .•IIIiI il1llr|>rll- IniMi-. tllr liliil;;!- In Irluillid to its lliili/.lill-

1-ULK blM..l 1 1 I AH IKIUI'.I I IHAM, SllllK/lk kclMlNI, MIT UK M l(j I.S. bllil. HV Slljl.. lOKMI.Ni.
AN KIGHTTRACK STRUCTURK ACROSS THK SHIH CANAL. CHICAGO.

This is the widest and hi'uviest bascule bridge in the world.

(Iiiit. .Siiiii|;ii-|y. till- itiia is as a|i|ilic:ilili tal iiosiliiiii. (In. .hI\ aiita>;f oT I hi- in. I lind

to iloiilili- as to siiiM|,..,||.,.|i liridnis. wliciT is tli.-il slioiiM ;iii\ I liiiiM> ._>,, uimi:^ uilli llic

tlir cxiiiilicics (li liKiiiil till- iisi- (,| one lr\i 1 11 ii clia I iisi 1 1 III,- 1, III i-aliliol l.ill li Is

fill- railway .-iiul Ijn ollin- Im- Mliu-iiiar ilrvatiil position. 'I'lir i iir|-i;y coiisiiiin ij

liiisiniss. ill (i|>i latiiiL; tin- laiilijr is so small as to

I'oiiiitii-ui lolitiiiM ran III- (-ai-i-irii out lir a iii'ulii^ilili .|ii.inlil\ : imliiil. il is

ii|ioii siii-li Inns that till- ciiilri- of L!ia\il> s,, |,,u that in nian\ iiisl.-nir, , Ih, .ml hoii-

l^ills in till i-iiitii- of till- rolliiii; s(m|||,ii|. |j,^ uni-kiiiL; I In- hiidi,'!- ih. nol hniililr lo

In this case in iiioxini.' tin- liridiii- it is \i\\ (-liai-^i s foi- llu ojn iiiiii.' opi lal inn.

only lu-crssary to oMiTi.nii- tin- iisisl- .Su far as i-oiisl iml ion is lonn rm il. in-

anci- due to trii'tion. |{\ sin-h .-m arraiiL;!-- t(-|-|'i|-iin-c \mIIi IIm ii;i\ i-aiil.- rli; cl is

liKiil. liii-i-ctly till- ilitci-lockilii: di-\ ici s ri diirrd lo Ihi niiniinnni. '{'In 1. ,il is i r, i-t, i|

arr u itlidrau II. tin- Icavis will i-isi- slowly in llu \Mlii-al |)osilioii. uml ii|ion i-oinplr-

iiiilil tiny assiiini- an aliLh- of tl) il 'iii ,s, Imn is suiiiil;, to In laUi n ii|> 1)\ tin- o|iri-at-

lln l)ai-k«,ilil lolliiii; and ii|iua|-d liiiAT- iliy iii.-icliiiii ly. W liilr tin- inajorilv of

nil III 1)1 iiit! SI ciin-d without any powi-r l>ridi;-(-s of this I \ pi wlin-h have hirii Iniilt

whatcvii-. Thr application of poXM i- In up In Ihr pnsinl .-in drsioind for iilili-

opi-ii the iirid^xi- -till wiiji-r is \ i i-y sli;;lit. t.iiian piiiposi s piui K ami siinpK. il r.ni

and thin, wlim tin- inonnnt arrivi-s to In ad.-ipti-d to aii\ aitistic rri|ini- iin iil

<-losi- tin- l)|-idi;r. tin- roiiiitcr-Wi-iijht . foiiii Ih.il may In drsii, d. s,i IIkiI aslhiln- < oii-

in<i a priidulni'i as it wivc. swii-Ms sh.jhlK Milri.itions in-id iiol innssariK In- innoi-i-d.



nil KOII.IM. 1.11 I i'.UIDt.i 1 1.1

Sniiir r. inaiU;il>l> l>iicli;i - luiNf •>•
•
n «•""•

rii'il ..111 iiix.ii lliis |>iiiici|>l.-. is|i.ii:illy iii

thr hiiiil i>l ils ..Ill-Ill. The N< « Vi.ik.

N,h1i;i\.ii. iiiiil llaiifiiiil lliiilioatl \Mis

|.iv>,iil..l «illi ii pii/./.liiii.' |iroi>«sitii>n whin

it (ssiivi.l III impiovi- tit. fiiciliti.s fur

<nt.iin« iiii.l itaviiiy Hi' li'"i."' ^"""i

T.riiiiiial latioii lit Huston. Mass. Tli.'

liaiiks i>n citliii- sidf of Fort I'oiiit ( liaiiiu I

ai-.. lo« Ivilii.'. till' watirway is luisy. tlic

tia.ks iia'l t.) Ik- coiiiiin-si il into si\. ami

til, . nyiii.i Is w.r.' |iiisli(.l lor room owiiii;

to tin clos,' |)ro\iiMity of suiiii.' liii.lv<s.

Mornivcr, in oi<l< i" to cross tli.- waterway

it was ncctssarv to rnii at a v. ry acute

aiiL;le. 'lln- situation was .lis.iiss, .1 \ .
ry

car. tiillv owiiii; to Hie nI net .liara.t. r

ot tin- liiiiitatioiis. lint al la-t it was

111.- lirst six Ira.k liri.lyc t.> I"- Imill upon

this prin.'i|il.'. Imt in opcrafioii it has

prov.ii ...iiipl.t. ly sue... ssfiil. A .V) hois.

pow.r . I.ifrii' motor is siiMici. iit to op< rate

ca<-li .loiihl. -Ira.k span ol l^^ l-.t. wliil.-

til., wh.il.- liriilL'.' is .-..111 mill. 1 and workxl

li\ .111.- man.

An.illur larm- uislallalion, nni.iii.- at

till- lime, was III.- Iiiiil.linu' <>f i>" cij>ht-

track hrid^M- in or.l. r to er.>ss the (.liicano

Drainau'c ami Ship (anal. In this iinil. r-

takiiiu thr.-.- railway .ompaiii. s w.re .-oii-

ciTlic.1, anil till ir liiu s all rim si.lc l>y si. I.-.

loiis(-(Hieiitly wilt II 111.- .piislion .«f i-ross-

iiii; the canal aros.-. Ili.-y eo-op.-rat. .1. At

lirst it was (leci.le.l t.i provi.le a swiiiii

hri.lL'c ;!!»!> feet -Jj ili.lit s in l.nuth l>y

lie. te.-t will.-, mounli-.l on a liniilalile

r HKK>t.l, ACKOSS TH1-: CHICAGO
2;S.l-OOT DOUBI.K.LKAK DOUELK-TRACK SCHKRZF.R K"'-'-'^,"^'

' ''^, ^^.^.^^ CHICAGO
RIVKR AT THK KNTRANCE TO THE GRAND CKNTRAL STATION. CHICAGO.

This is Ihe longest double-leaf bascule bridge in the worKl.

U, XM 1. I.

,l,-,-i,ie,l \n In-lal a .iNtniek S,-lie,-/, ,- TS M.. I in .ii: l-r- MnI-^h

,-,,||in- 1,11 lMi,i"e n. tin- in,,,.. .I.n.l. I- lai.l u,,ot, ll„ n,-,,,). ul ll„ l,n,l... ulnl-

.-al.s „! one an..ll>e,-. luo ,-ua,is to ea,-l,, one uas 1
- |M-um,|. ,1 tlur ^i,!, nl

„„l U: 1,- ,-,mpl,,| .M as tu In- „,,e,-al..I . ael, In,... Ilu llu, „ 1 „ a,ns 1 .. in. ,M.».|..l

Mn,ullan.„u.U or u„le|,en,l, ut U . Tins was lor llu purpose, rilnnat.ly. Inm-vc-,-, the
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railwiiv iiiitli<>nlu> iiiloniicil tin- 'rrii>.li<>

of till- Siinitiny DisliicI nf t liii-iino. ulio

wiic riM.tin: the lull, tluit tliix niiild not

llr<'i«l<- 111 fill- |iii>|Misi li |iliiii>. Inciill>i-.

ill the r\i 111 iif :i iiil>liii|i tii llii liriiiyr I In

wjnili- (.f llic iii,'lit riHKJ". \Miiil<i lie l>liK-kiii.

uhilf. ii"iiiu In llir ciiiioliii'liiiii iif IIk-

niivi);iil>li' c'liaiiinls uii >i||iii- sliji- nl tin

ctiitriil piir wlurmii llir tiiinliilili- uii- to

I).- inoiniti'ii. laryi' vcsmU «(imI<I Imvr li>

|ii'iH-i'i'(l slowlv aiiil carclnlly, ami tliiis tin-

iiitii-val <if iiilrrrii|itiiin to the railway

liallic wimlil In- I'xliiidiil iilKJnly.

'riii'i'('U|i<>n the ai'llioritiis advert isnl

for frisli ili>ii.'iis. Mill! llir S<'lii r/i i- inn-

|M»al was >.iitrti(l (Hit of scvi ii Milnnitlccl

|>iaiis. I'lirtlii iiiioic. the coiiiiiaiiy (i|)iiiit-

ili'_' till paliiits offind to i-oiM|)|itc the

stnii'tiM-i for t'lN. l-'s. 'i'liisi- |ii:iii-- 1111(1-

iiiLT with the iiiiaiiiiMoiis a|i|iro\al of tli(

antliont'cs ami railways, the contract was

((laced. TIk liiidL|( e(iiii|iri-.( s fdiir tlirdiiuli

sjiaiis |ilaciil sid( li\ side and iii dii|>liealc.

I acli carrying two sets of iiiilals. This is

Mie most aiiiliitioiis evaiiipic of Sclier/.er

hi'idt'e luiildili^ that lias li<<n atteliipli d.

At tills |ioiiit till waterway is :i'.H feel

widi. Iiiit r.'l» fell char was considcre<l

to III a(l((|iiate for iia vifat ion |>nrposis,

and so the foundations for the rollini;

lilt spans Wile set out into the river. Hie

approaehes on either side heiiii.' carried

<)V( r dick truss spans. The liriijce. sit

at an aiiylc of »!;{ dii.'rees to the centre

line of the waterway, has an over-all K iii;th

of I'JU.l feel, each section carry iiii; two

roads. Iicini.' -!• feet w ide.

'I'lii l;>vcntioii has nut witli approval

an i: Mritish cn;;ineers. The late Sir

Miiiiaiiiin Haki r. the eniiin lit (iiuiiieerand

ill siyiicr of the Tower Urid^-c. was the first

to iiitrodiice it into Kii'^laiid liy iiistalliny

siieli a lirid^e across I Ik l!i\(r Swale for

the .Siiiilli |-;:i^t(iii ItaiKvax.

lllkl.l. blNI^LL-l.l.Al DUUIiLK TKACK S;:Hl,K.il.K HOLLl.N(j l-U T UKUlLiKS. lOkMIMj A ^IX IRACU
STRUCTURh SPANNING tOKT I'OINT CHANNKL AT BOSTON, MASS

K:ther Ual i:j;ty be tjpef-trd irsdependent' y if <Se>ired.



A CKKAT NOhlHfcKN tL.tl, 1 AojINL. IllK'JLull HAlil 1 Y \VIJUI>

Famous Expresses-ll

CRACK TWAINS AND VHKIK HKCORUS ON BRITISH AND AMKRICAN TRUNK LINKS

\|.-. ,,f II,, IIIM-t IHll-lalnlillL'

f, atun-, nf Unli-h niilwiiy

(iprralinn nf t" '1 i\ i^ '''''

,1,M lM|,ni. Ill (.( "liat ni;iy I"

t, Mil. il 111' mil "111' '^ lAlin-x^

trairii- an. I 111' l.nii.' .li^l an.'.

WM-'i

\

iiiMi-l.ip mil. 'I'll, f'.riii. 1 lia-

l)rcu rcsiH.iiMlil. fi'i- -^ |.i..nomi<'(l -liniil^

a.M ..I hill. I.. Uv..n 111. Ill.ll.|p'•ll^

;i,i,l 111. \:iii..ii- prMMiiiial ((.iimi. ivial

i'liitn-. Niicll as l!iriiinii;li:iiii aii.l liii-tol.

whil.- 111.' l:iH. 1- lii'^ n .lu.'i .1 111'' t.diiini

,,1 travlliiii;- I'V'i' l'"!'-' >li-taii.'i - v, ry

appr. I'laMs

Th.- 1..1I- ilistaiiiT iiiiii st(i]> < xpn-- was

hrcMi-Iit uitliin 111.- raii-r nf roiiini. rnal

possiliility Wv th. p.i-r.ili.'ii -if 111'' ""-'ns

.naliliii'^ a tram to r. pl. lUsli ils \^at.^-

tank wlul.- trav.llinL' at full s|,.,,l, 'ni.

i.lra is uiii'i nioii^ anil m i\ sinipli
.
A nar-

i,nv. liiimitu.linal. sliall.iu tn.iiLjh is laid

cnlrallv in tin- f.mi fmil \va>, npi.n a

silitaliK' stivtcll nf livi'l Im.'. At .aril

fiul tlu- lloor of tlu- truui^h is sl,,p. d fr.an

111, niaMMiiiiii .
I. pill 1.1 /.' !'> ill onl' I- to

laiililal. til. Milraiu.- an. I . nuTcrnci- of

tin Mdop (Uvui- whi.li Is l.nK.r, ,1 into tlic

tnniLi'Ii and tlinni'.di wlii.li lli. "at.r is

foriTd int.. th. lank ..f tli. I."' ..Ii\. .

As a I-. suit nf this i,inn\alinii. 111. pr.s. Ill

limit nf an t iiLnin s run uilhniil a stnp

is r,,ntn,li.,l I ith. 1 l.\ th. fn.l capacity

,,f th. l...'..m..ti\, nr III. pluMcal ciidiir-

an.'. nf Ih. CPU, 111. lalt.i mnr.- paillcn-

laiK. I'rci'isdy uhat can h. dniu m this

.nun. 'tinii nil Hritisli raihva\ s uas r. \
.
al. d

1,\ th. l.nn.l.iii aii.l N.'i'th W.st.ni sp, ,ial.

cnmpnsint; an clcvni-.'nach liain uiUi a

dniil.lchcad.r. which ran fn.ni Kiislnii to

( arlisl, , a dislanc, nf •-".•'.I mil's, uilhniit a

stnp. nil .Inly T.'th. I'-ill-'i
:

"'"I' "" '•'''•''

W.st.rn has a sell.. Ink. 1 tram wlii.h runs

frnin I'a.i.lm-tnii »" rKiimalh .lail.\-. :i

.hstancc nf 'J i.V,' miles, witlmiit a stnp.

Til, niimi roils advaiitai^cs accrmiii: fmiii

th,- iihilily to i)i<-k up water wliilc travi-l-

Imur at t!0 miles nr so p. r hour, introduced

upou the British hues, did not faH to iin-
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pr.ss .•„... ri,;m .;,.!«.,« v Th. nix.n „f ,ni,kit,j.< 1.,,,.. I.,it tli.v r.,iin<l it .m
:.oxv.v.r. ,s not so in,,,- i„liv,. ,„. |„. . v... II. nt t„...ns ..f n.n.i.i.tinu u |« st
^'"'"' ^ " " • •"•III. ^0.11,;; Ihiit llir Nv|ii,'li Is i.cnliav to l||,' iail»xii>s of tl,r

I'llltril Sliitis.

Till- urniis li, hii is u
scTJniis fiicfnr ill Aliic riniii

raiiwiiy o|ii ration. He
rcprtsi Ills at ra\ rill rwlio,

on |)riii('i|ilr, ronsidcrs

that railwavssitoiililciirrv

liini from iilacr to jilacc

for iiothiiiu. A liolio.

"Iii'llicr lit- can or <'aiiiiot

afford till' farr. « ill never

|>ay : lie prefers to steal

a '"
lift." either li\ takiiij;

lip a position ainoiit; the

lie-rtMls Ixneath the car-

riage. staii<liii;r ai;ainsf

I lie eoiiiieetion foriiiint,'

I lie corridor Ik Iwei n lun

eoailies. or l\ inir prone

upon the Kiof. The Hist-

iiaini d s< at is tin- most

lj\(>iii'id. and .ill! <^li

llii eoiich n.a\ III' jiai'il

Mild mil omfortalile it is

pnf, nil.lr to the hlind
"

.111.1 III. II... I.

< 'ill \ I l.iiil I.- ^. .ilioard

l.illua^ li.i.l I, 111! «;iter

I iiiiit;lis at \ .inoiis |iiimts

il|M.n lis iii:ii| l>. I \M III

Ni w N'l.i In ( iI \ mill

( 111. ;l_i. I..1- 111, In II, lit

..I it-- .l.lik r\|iri sses,

\^ li nil till II li V were
distance which a tliim shull li.i\.| ,,iii|. i- iii.,l,,,il I,, iiKike eli ar imis liilumi tin-

one eni;ille is limited srv.r, I\ . N.,|uit|,- iIimmlili' |i. Hills, \\|„ii II,, |;|,k uas
standiiii; tills liaiiili.aii. Iiim, A, r. III. ,|ivi- e,,iii|.|. I. ,| Ih, l.nnil.il ,. I ,,||| ..n,.

"•'"""' l'"ilil-- .IS lliisr iiiniiie (jia'i;;iliu' miMlilHi,' Willi a li.il... .. .ii, , al. .1 I atli
slalii.lis ai. rallnl. II, le <'as,.s an- s|,aeed tin llrsi ,..,aeli I., hui.l tl,. .i,;^,,,. , uho
soiiK'uhal ui,|.:;v a, rail ,i|, ti, al I I'ld il,,„k|..| I., linn.iH |||.,t 1,, uniil.j have
miles. I lull r this, lallir iiii imishiiires. a i|iiiek run I,, IhiraL". 111. tiam was
and es|)(cially iijioii Hi, i;astiiii raiiuays. makiiii; .. i,,.n\ s|„,,|, an, I lii. illicit tra-
the wat.r lioii.Ji was a:..|il,,l, an, I II,. M lli r u as i|, ,/iiim-

,
,, ;„.| fiilU . .Sn,|,|,nl\ he

r.-iilwavs iii.t i.iil\ n ,ii\,,| , i,„isi,|, ,^1.1. was ,, is, ,| n, tin lin, s| s|„,^^
,
, j.^ih

'""'''' f""" "1" nn,,\ati,,n. iii | I |,. had , \ , r . m minti i, d in his hi, . He

'I A .MA
I Ai Ki.ij Lul;^;.:., 11 . I





THK MdllT MAil.

14
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Un, w Motlinw i,h..ul IIh I..U i,|, a l-f pirk- s,,,,,, ,na.-\ ua^ci 1 > Hi- \\ ' -^t ai„l I'.a.t

,„„ „,, ualM M. ,..»/,. l|,on llu ^rn,,,, ( „asl .o„t,s |,,„n INNS I"
1
M'."-. l"tv.,M>

|„,i," lnu,n,l, Ihr ualn- vnm-. tliiuun ,.ut l.,,n,l...i aruM h. N,,ith. llu' (.n at N..illuiH

,1, solinn, ^. aiul I,. r.<M\Ml IIm lull l.nnil l,,r,,i„(.l iv, s put i,,. -.in. lin.- nini.in^ |..
.-

,,| It \VI„r, Ml. Iran, 1.UII..I iipaMh. ii.xt I, .nnan.-. -. Inll,. l.i.l l..r |.n nn. r |.<.M-

,|,v,M,,nal ,,..,., I. til.- In P « |,.n,,v,,l Im.u iI n,an.mal, ,1 ii..n>l..l. nw- l.rtwrrii

., hinp. I.,,;ia'jul..i clii"! "I Innnan mis. ry l,..n,l..n an. I l.iant liam. a iliManr.- ,,l Idal

,,,„p.nw In.ni l.,n.alh Hi. l.a-a-.' .'av. mil.-. N..u tl..- crack .N|insMs ar,',„n-

Tl,, olluial. lan..l,..l s,, n|,roan...i^lv at ih.- pli^li 111.- IT.v; nul, s l,ctNV,-,n l,..n.|..n an.

I

,l,s,., ,t„rr,.l Hi. lH.l..>thal th.x I.I inm Wak, IhM (liu tl,.' (.r.at Ncrlln rn an.l

THK I.ATKST TYl'l Oh GRKAT NOKTHIRN IXHRKSS I.OCOMOTI VIC.

These ru^^eilvil AiLinius (4-4-2) when ready for iV,- road, weiRh, w.lh lender, \\2-S tons.

..(,. kiu.wiiio' Inll well that hr would ciii- (iivat (Cntnil joint line h.twv, n Dcncast.r

mnm.-at,- t,, lii> paN llu- risks attcn.lin- ami Wak.tUlil), ami h.tw.ru l.,,iulon and

Iravrllnii.' <m thr laiint.d. Don.'asfrr. l.V. mil.-,, without nit.nnc.hat.'

.\iuoi,o' th.- uiaiiv Mntish rxpr.ss.'s |.:-oh- stops. Tlir north.ni .xtnniity of the niaiii

alilv MOIL- is s,, lauiiliar to th.' trav.lhno- Ihroii-h lin. oV this syst.ni is at Sliait-

piililic as tl..' l-'l\nm' S.'otsinau." as it luiluir .Inml ion.

has h.'.n d.srril).,! ('ollo.pn.dly for so many What th.- sm-l.s w, it to th.- rk-sin!,'

yars, although to .lav tin- train has k.st y.'ars ..F 111.- niii.t.'.nth .'.ntury, tin- M-

;, .-.uisi.l.ral.l. air,..mit of its p-.-uhar lautu-s arc t.) the pr.'s.iit d. .-adc powcr-

nlani.iur ..wni.r to th.- iiiunl..-r of otii. r lul i-.-prcs.ntativ.'s ..t sp,-,- 1. 'I'liis .las, of

fast trams winch i^.. th,- Kast toast way. .'Nlircss l.„-..Miot iv,- ma.h- its lirst app.ar-

F,,r iiiaiiv x.ars th,' Cr.at N.H-th.'rn Wail- an,-,- m this .-..niitry upon the (.n-at

uav h,'l,i paianaamt p,.siti,,u 111 point ,.f N,)rtli,rn liaiiuay. Th,- lat,'st (r,'at

sp,',',l. Its r.ait.' IS fas..iii'ahi.- to pa.-.', I.-'- N.irtli.-rn locoiiH.t iv.s ,,r th,- t- 1--J .'lass,

.-aus,- It IS fr,',- rr.im sharp ,'iirv , an.l wink- not s„ p,,w.rtiil as tlios.- us.-.l

„,-a,|i,-nts. Ih.- s,m,„,,l l.,-nm onlv .'it.-, h.t up..n Hi.- .\m,-ri,'aii r.-ulway wli,-r,- this

ahov,- s, a 1, V, 1. In Hi.' .lays of th,' sin^l.- tvp,- was l,.,n,. arc ..pial t,, Hun- prot,.|yp,-s

,inv,rs Hi, Stii'luiL; l,.,',,m,,tiv,s, uith th.'ir m point ,.r pa.-,'. Th.- .-xhn.l.i- iiav- a

:H;-u„h .Irunm vAaA-. a.lllc^cd a vv.M'kl- .liam.t.r ,.f -<» iii,-li,'s with a sl,-,,k.- ..f

^^,,1,. |,|,,,, .

-Jt in.-h.-s. Th.- li.iil.r has .1 ,l,a,ii.l,r .il

In tl„- nuniorahk- .Iiuu-.Ioi.l. l-attlc h.r .;.i uk-Ius. with a K'iii;tli ..t 1 C h,t lHtu,,n

53



4i8 RAILWA'^ WONDERS OF rUI- WORLD
tile tulir |il:lt(s. Tile liii lin\ is 1 US Miiiiiic

feet : llir total hratnii,' sill'lacr (if the tlllii--

is 1.^^t s(|uarc I'l t : sii|h rh( ali r. witii

vliicli the latisl ( \ani|il(s iU'c- (((Uiliiicil.

.">T(I s<|iiair frit. Lrivin^ an ai.'l.'1'i'.i.'atc Ik.i'-

int' surf:' (if •.'.."I'.IT s(|uarc fi ' t . wliilc t!ir

Miatc a; a is :!1 s(|iiai'c f( ( t . Slialii Is

iis( li at a pri ssiiic (if 17(1 |i(miii(1s jh i sipiarr

ilicli. Tin iliiM Is aiA Ml iikIk s in diaiiK ti I'.

and tlif nWii ( 1 lias, (if ( iiuinc -Ji; f, ( t !•[

incl\i's. 'I'll' tdlal «( ii;lit .if III. ( niinic

ill riiiiiiiiiu iinhi is Ci'.i f tdiis. (if wliicli

is Idiis Is (|is|iiis,i| ii|i(iii ( aili (liivnin

a\l( . tliirili\ i;i\iiiL: liii tuns a\ .iilalilc fur

ailliisi.in. 'I'lii s|\\\ 111 , |( (I l(iii|(r. \\:l|i

(a|ia(it\ fur (il tmis ii| cual ami :i,.",(l(l

j;all(iiis iif w.ilii. NMi'jhs i;i 1 tmis. luiiin-

in;,' till' liilal \M i^;lil (if tin 1( k i hik it l\ i

li ail\ liir till mad up tn 1 1 - .'> tmis.

'I'liisc ( iioiii, s iidW Wdik all till fast( si

t\pnss SI i\ ic( s (if till- s\striii. Iiaiiliii'.;

1 1 aiiis \ ai\ iiiLT fi'diii -dO td

Some (i.N.k.
.j,,,, ^,|,^ ',,, „,,i„|,,. 'I'li, ^

Kunnin/s.
|lllt lip sdllli \ I l\- lilli'

nniiiniu: pi rldiaiaiici s siuli as lln tiimd

run of l-(» iiiiiintis fm- th, in,") f.") niili s

III U.I 111 1.1 II II 1(111 and ( .rant liam. an a\ ( rji^ic

(if ."I'J'Tl' nulls an Imiir. .and Ikhii l.nnddii

Id Ddiaasli r. l.'i.'i'.ti'i iiiilis III IMI nnniitis

- .")! ;•.") nulls pi r liiiiii-. 'I'll!' (i.ick trains

111 till fai iiiiiili iiiiiiuut; tin l-'.ast li.ast

\\a\. a s,
1 \ ici wliicli 1^ iiiaiiil.ailK (I 1>\ tin

(.11 at Ndilln 111. Ndiili l.asP ni. and Nuilli

linti-li idU|diull\. ai'i kudwii l.nand ^^ldl.

Kilinliiiii; li. .''.'Hi nulls liiiiii Kuit^'s Cinss.

Ill illU lUdlinlll HllllUl T ,' lldllls' t : ..\ I lIlllL.'

(if t III' nut idpdlis.

Indi I d. I In ('iiniiMinui'al lull In I \m rn

l.duddu and tin Scdlti-li 'lUlris is

df a \ ( r\ cdUipli ti iliaracti r.

I 111 I ' 1 1 mil s 111 iiin :i\ ai'.ilili I In

KasI ( iiast. Midland, and \^. st

I iiasi ri ~pi (tu I l\ . 'I'ln Midland \va\

Id tin udilli ti rnunatis at ( aiiisi, . :i(iN

luilrs fi'i nil tin- until '['i ilitaii li rnunus al

St. I'.'iUi'ias. iiiali\ df tin iinist unpurtaiit

pi'i i\ llicl.'li (' III lis 111 lli;i t ;ippi il (11 Idllli .

Nditii (.1 1.1 Ills td tin lidi-dd- tin lliu

Till-

iMidland

Iraviisrs vi i'\ lu'dUi n ciinntrv. wlicrc tlic

(lisc(i\ ('I'N df an ( as\ aliniiunnl |ii(i\((l

nil (
a' \- niatli I-. .\t Cailislr tin Midiaiid

units till I alcdiinian Hail\\a\. wlnucc

tin- traliic is Wdikcd to Scnltisli pdiiits.

'I'lii' I \pi( ss traliic nia\ In dividid

lu'daiiU iiitd tvMi (lass( s. Tin I'c is tin

tlu-diiL;!! liiisnnss td Ihi' Nditli. and tliat

td till' Midland (cuUis 1,, in si n-. Ndltinn-

liaiii. Ddlis. Sin llii Id. i.iiils. Manrln strr.

1 tc. Tin ic an I \\ i imlalili liiiin Udusldp

runs, iiK l(iiii;i st liiui;^ IntvMin l.duduli

and Sliipli y. in tin suiiinn i a dislauci nl

•Jdi; null s. ',1111 Ik t U( I II tin UK liiipdlis

and .Ma- 1 idKiiiLili. diiiniL; tin winlii I d'J

nulls. Till .sin lln Id lApiissis (dustitnli

a notaliK f(atin( df tin sii\i,(, th, l.-,,si.

nulls III iiiL; cdVii'id in l.sd niinnti s. i, prc-

siiituii: anaMiai^c sp' ( d df m .irly .'..'f niilfs

pi r lidiir.

'I'wd liriiad classi s df lucdiudl i\ i s |ia\c

lir( n d(sjnu(d li\ Mr. II,my l-'uuKi-. tin

( linf nil rliaiiiral inn|ii((r tn tin'

s\st,ni. for llic dp(iatniii (il the .>^i>lland

I 1. .1
lApress

(lack ixpiiss siiMc. Hdtl, arc
i„^,„^.^_

df the ^ ^ {) class. (Ill, Ik iul;

siuiplc ;inii tin dllnr (( luipdiiiid The

latisl cduipdiiiids df the IdOII class lia\c

tlir(( cxlunki's. i.m hinli pn ssiu'i . \\illi a

diaiin ti r nf 1'.' iiicln s. and l\\(i IdW pressure.

(if "Jl inches dianiiti r. Ii\ a cdiiiiiiiin siriikc

(if •Jli melies. The dri\(l's an Si- iuclii s ui

(liinietir. ami the liiiilii- stiaiu pn ssurc

Is J'.'d pdiimls p( r s(piar( inch. 'I'lie simple

niachiui s df the d'.M) class lia\ , c\ limh i
s . .f

•Jdl UK Ins diaiinti li\ •Jl'iuicli st nik, s.

will!' Ill, dialin 111- (if lln ilri\ lUi; win i K is

~s\ lucliis. ()\\inn Id the ntilisatidii df

the Scliiuidl sup( rlieat, r. the \\dikmL;

pressure df the sle.'Ull Is ndllced td I .Sd

jidiimls p( r sipiaii incli. Tin >'.,in|its (,f

the Idciiniiitixis (if tin |\\(i classi s diflcr

\iiy s1im|iI1v the (nniiic and tindir of

tin tiiiiii el.'iss III \\iii'kinL; onk r \\(inlunn

ld."i .s 1 1 Ills, while tin li'.M) class under sunilar

cdiidilidUs turn th, seal, al IdCi L' t,,ns.

Tin I \M 1 I \ pi s df IdCdiildl 1\ IS are (i( siupa (1

Icir lullill'iin the dppdsile cduilitiiins pre-
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u
,^. ,

^ «
..•

., 1 ... I,. I, ,,1 iioii In .11111 on ami Aiutli "i^ 1 -^n ni
,;

, II, r tram-, o\ ( l' I ir sic'lul -tl'tili "' '
1

,;;;
,1' l„ r:nlM,. u,„..|, l„..n,. u„l, Ua.l.a. . .n n .n.uu.lan,...

rilK • luiW LOMl'llUNU CLASS WKU,H ..^« TONS. ANl, L:SL:A1...V VVOKK THK SClCll KXl'HKSMS

•.TWl.l N' I.OXDON AND l.hlDS,

,„K «, CASS WK.CH ... TONS AN. AS A HULK WORK .H,: SCOTCH ..X.KKSSKS

Bl TWKI N 1 1 H.S AMI CARMSI.K

Tvri S 01. Mini AND KXV'FKSS l.OCOMOT 1 VliS

,„.avv,i-a,ii,,iN ,1 i- a- L.-^i'.- io. Hi- io,-,i.i.... '" '^
-'"':;^;;';;'\;;;

|,.,„.:.^n,u,ll..lu.iiiHau,s. ...mnan.l lian.ll,- a Ham ran,.,,,. In-,,, .i..O h. UM.

- -
I,,,,- Tr,i \rars ao,, II,.- Ims,,,.- ua.

'"n„'\v'M'oa.. n,„l. ,. Il,al oil. n ,1 l,v fnll,ll.,l a,l, .,i,a,. Iv 1,^ .!„ - Pn-.a,,.,,-.

-

„„-l.oii.lon I
N,.i.hW.M,,nKa,lua.. an.l - Kx,„ i ,„a nl.- iaH "---;';:;

„,av. a.a,,,. „l,„o„. .nalav U, ll ol u,,.l,l. an.l .,,.-. ^^ ..on,,., 11. ,

a „

,..,„.,„n,.,.,l 11, Ill- MuU.uA 11, II,.- ,.
ai„ln,a.l,„a. .Won in.

^ . 1.. .11

,„ ,|.,n, ,,ait „l 111.
I

lav an . n- i„. .hani.-al ,
nmn. .

, .., 1 1„ ^^
M, ,n, M-.

„.i,„.n.,.'ii,- , .iin„„i. ^..noni,.,,,. roou.-..i.-ia,,Mo„„. ;'^;'V'M';;;;:,;

„„. .. n„l,.-,,i.ll ..,.-Sl,a,, F.n. uli.av ,n, nN I. a.lo|..,ii. ^„,i, i l al ,-..
1

,l,.Mn,.n.iH,..lo,.UlV,-..na..li,.l..i,h l,a,l ,..al,l,.li, ,1 iK a.lvanla... ,,,.on

a„,aMn ,..,Mii,". Th. ,i,.-n aM„. C,,.,,,,,,.
'
''- '•;"7"" ";'; ":'\

,

"
,

ti-.all,.' an.l ll,' a,iuii,. nl-il "•luli! "1 t

,,,„„s ..n.a.,-.l ,1, tla S,..lt,sl, m,v„-, ' I'n.an.or uilliM,,

,( (,,,. II, r l-',ltli cla^-. uliu'l, ,> n alK an ,n'i.,o\..l

111 Mip. lii.al. 1-. 'I'll. .lii\. 1^

ri'sliltfd 111 a luilli .,, .I.n.an.l l.ir -n-at.r an- .,l Ha -an,.- .l,,n„. t.r, 7>. ni .1,. ^. an.l
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4-- K AI1,\N V'J \\().M)I KS Ol- llli; WOKI.I)

lllc liiilh r i^ |iliil-(l\ llii -allir, I \ri |)l I'm-

till- -.ii|ii rill all r IiiIn ,. '|'|i. i \ limli i^ lia\i

a (iiaiiirl. i- III •_Ml! liulic s. \\\[]\ a slicikr ul

Jii liirlii ^. 'I'lii' ai'L'li rail- In at mil'' -urlari'

111 I 111 t iilii -- ami 111 1 liii\ Is 1 ..") IT 1 ."> siiiian-

liit. ami llial nl tin 1' 1- Mipi i liial in;.' i li

Hunts, uliiili all III llii sHiiiki tiilii |\|ii.

:Url 'i -.i|uar. Int. iiiakiiiL; a Intal liialiiiL'

-.iiilari lit I.nHm'i.") s,|iiair fi i t . Mialii Is

I

I

si 1 1 at a |iri ssiiir nt I Ta
I

II 11 Mil Is I
II 1- SI

1
1 lair

null. 'I'lii- \M mill III tin 1 h^iiii 111 niiiiiinij

iililrr Is ."I'.P N.'i lulls, ami \\itli tlir liiidrr

III inaili i| ri iiulit ii ill. ;i'.' 1 (mis.

Till' yiar tulluv^ iiili IIh' a|i|iiar.im'r iif tin-

'
(iciui;!' till- |-'ltlli" rlass, all 1 iiiiu i iS i il

" l'\|ii 1 iimlit ' » as liiuiiu lit iiiit

Other tor \Mirkiip_: tlii- i \|iirss pas
I .&\.\V.K.

^^,||^^ ,, I,,, 11,^ ,,^,,|. ,1,,, , 111),,., ill
l-xprt'S.s

l.dtiis. iiurtlu I'll ill\ |s|iiii 111 I \M 1 h (n \M-

ami ( ailisli . '['Ins I- ilo |\|ir

\\.is iiaiiiiil I'niiri III Waks" ilass, thr

(list iiirt h III 111 nil.' till' ailililiiiii lit a siiinr-

luatcr. 'I'lir iiiHiiir li.is iiiiiiiiiialK Tl'-imli

i|ri\iis. with r\|im|irs nl -Jil', imlu s ilia-

iiii ti r li\- -Ji'i iiirli slioki. ami tlir strain is

llsill at .1 prissiirr nl IT.' |iiillll(ls jirl-

sipiari null. 'I'lii tntal liiatmi.' suvfarr is

l.S'.'T .") sipiali' tilt. 'I'lir \vi luht (if thr

iiiiiiiir in iniiniiiL' nnkr is iw; _'."> tuns,

aliil III' the tiniirr ciirv iii:.' .'i.OOO aal'diis

iif uatil' ami d tmis nl ciml - .'ill 'J.') tuns,

maknii: 1" t '> tuns in all.

This railway lias i'iilti\ ati d its Iihih-

(listancc trallic Vrr\ assidnmisU . ami tliiii'

.irr iiMT tifty trains wlmli makr ilaiU nmi-

stiip nnis III lliit null s m- hm i-. Tlir ImiLirst

ri L'ular tnn rl' this rhaiarli i is (hat In I w i i n

l-iimlmi anil Lis ripnnl, thr l:i'.'[ inilis linn;;

('ii\iiiil in -ll,s iiiinulis. uiviiir, an a\rr.i'.jr

start tii-stiip sp, , i| ill' .")."i ,") nulls pi |- hniii',

Diliini: thr past Iru \rars till trains nf

till' Canadian raiU\a\s lia\r nmli iLimir ri

inai kalilr iiccrli r.at imi. I'ridr

^^^ (if place is iicciipird liv tin
' IntcrnatiDFial

Limited.'
" Tntrniatiivnal Liniitid "' rf

tlir (li.iiid Trunk s\s(.ni.

which c\ 1 lA' il;i\ t liiiniLihiiir, tin \"iar

ciiMis thr ^K)(; nulls lnt-Min Mnntnal

ami I ImaL'ii ni 'J'.* Iiniiis .m a\i r:ii.'r spied

nt ;i,S •_• mill s pillliilir. Thr laslrst sill lull

nl the jniirni y is n\ir thr ."{.'I I. nnhs frmii

Miintrrai tn 'I'mniitii. \\ huh is rnniplrtiil in

7 ' liiiins, an a\ naLii nt H 'i niili s pi r linnr.

This I.inntrd is nut milv thr crack tram

nf t'anailii in pmnt nf spi i d, Iml .ilsn with

ri LTard tn cnnilnit and hiMiiiniis npiipnirnt.

It Cnuiprisrs si\ rn.ichls cnlnl lilLil lull liai.'-

|.'ai,'c car. Iii'st class cnaclu ^. dim. i . parlnnr,

and I'ulliiian dr.nv iii;.'-im .in. which arc tic

lincst c\prcssujn^ o[ tluir wmk in thu

country.

The train is drawsi liy one nf the hdcst

type nf I'.ieilic It) 'J Mipi rheiilcd Incninii-

tivis, ha\iiiL' T.'! inch drivii's. '|'hr tntal

liiatini.' snrfacr nf tiihes is :?.-."t sipiarc

feet, and nf tin liii\ lti3 si|uarc fict. euinj;

an a^'j,'rei:ate Inatini.' surface of S.HT
square feit. Thr elate area is 50 i'>'l

square fret. 'I'he \vni.dit nf till' ciieine IS

•-".'S. ()()(» pniinds, while the tiiidcr, with

S.IIDO eallniis nf water and 1(» tons nf cnal,

wi-ii;lis I'lD.dUO pnuiids, eisHii; a Intal

wci;iht, ready fnr the rnad, (if IST") Anuri-

ean tons, while the tntal over-all Iinf,'tli is

T'J feet t inches.

'I'hi re is nne feature of .Vnierican train

wiirkini,' which often perplexis and con-

fuses, as well as amusis, the

stranecr from this side. Olliei-
^Curious

'^ System
ally, the trains are operated

under nimiliers. Thus while tiie "Inter-

national Limited " Is the colloiiuial discrip-

tion, its olllcial desinnatioM is train No. 1.

Hut it do( s not retain this distuu'tion

thr()u;,diout its llielit froni ^lontrcal to

I'hicaeo. Cpon nachiiii.' 'I'oronto No. 1

inysteriou'-ly disappears; it In conies 'I'raiii

1.") and conliniiis as such on its wisl-

uard journey for anolhir )\S niiles to

London. lii rr tin ri is annthrr shulllr, the

train liieiiiiiiiiL.' known as No. .">. .\s sucii

it enters I hicaeo. One would think that

I'll tin- return jnurnex friMU ('hiea;:<) to

Montreal it would ritaui its enlloipiial name.

l{iit it IS not so: it starts off as No. U. It

elnijis to ihis description until it has co\ ercd
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A Railway which Goes to Sea
HOW Ki;V Wl.SI AMl.KICA S CllU; A 1. T AK ' IS LI\Ki;U UC \S Il'M THK MAINLAND

\'I\t. "II IIh |-..;i I (.1 I'l.Pll.l.l. lolVr v-axdl ll III, l:illu;i\. .\ ,||V;:nirr

:il|.| :ili..u| Ililil\\;i\ li(l\\i(li -.pT CuihiIKsI Ci .nc( I \ I c | the tr.lli 111' sicil

till ni.iiiihiinl nii.l tin- i-IiiimI vt i . tcliiiii; I n mi this is|:ii:,| Io I he iiki inliin.i,

"' I nlia. i> .1 siii.ill \,,\\ |\iiil: IrjpiiiM Iimhi kr\ I,, ki \ 'I'liiis Ih. Inturc
i-liiiil. |'hi^ i> K. \ WVsl. tli. ,,! K. \ W,-l iMcainr asMiivd. 'I'li,- f.i,l thai
iii..^l ^..nllMil\ rii|l|ii.-l (.1 til. ,1 1^ ;ji)o niil. s luariT the I'aliaiiia (anal

T^l riiiti li Mall -.. whicli, a^ a iia\al (h.-m jmy cilln i' A iiuiican |iiirt mciiits its

-tali.iii. ha- I" inii,, kniiwn lar aiiij will, as ii.,\al ami iiiililars \aliir. uiiilc tlir lart

\iiiiiic-as t.iliiallar ||ial it i-^ in iHiTrt iaihsa\- < iiiiniiic il n m
Diiiin- till ( iiliaii (Miii|iaiiill lliis lia^ uit h tlir oiv at ci ill IVs ,il' I lir riiilc il Slatrs

"I "I" lat > liMiiiii.j |,ii-r III III, |,i||i|ii- .,,1,1 (ana. la ini|Mils tn it a sii^inliraiicc

(>i. lull it siilti iTcl Irniii mil- siiiMiis ,lis- v\|,irli as \,t cannnt li.- islnnalnl.

a.haiilau,
:

it uas is,, kit,,
I i'.,i,i|,l, I, l\ . 'I'll,' liiikniLi mI K, \W, s| u ill, | h,. niain-

M'l'i"'"'!' "'1^ |i,.s,ilil,. ,,|||\- l,\ uahr. laml c. ,nst it iit , s i,ii, ,,r Mu iin.st I liiil|iii;,r

lluiiniii;^ s|i,,i-, wards ln,iii Hik iiisiilal' a,i,l ilaiiiiLi (•i,ii,|iirsts ,,l tin- ^all^^a\. At
^I'llnin. in a i;intlr ciiia,-. is a el of t lie sam, t line it s I iiltilm, nt is dii, iiit ii, l\-

rii.al is|an<|s. <l,si.jiiati(l ki\s.'" di\],|,,l t'l mir man. n\ r, iiiai'kalilf ik 's|Hi'a,it \

l'\ "I'l' di, |i .11,11,11. Is. an, I daiinll.ss (.,iii-,m,. M,-. 1|,i,ia M ,

It is
, pill, |„,ssil,|, dial K. \ W.sl, att.i- Iki'jI.i-. a .-. .11, .i-ii, ,,| H,, 1!, „k. t. II. i'-

.

( ulia iiad liiiu wi.sL.I I ||,, Spaiiisii. In I ^,^;i Ihis linan.i:il an. I . .rLl.inisiiiLr

iniL;lit lia\f r. laps.. I l.a.k int. > all nnkiiii\Mi InaLinat.' uas |,,iv..| |,, l:,k. a sp. jj .,1 r. st

ami niicai-i ,ll'..i- i|.,| .,1' <-.,imI \\as|ii,| li\ .ami n .-r. at n.ii I., i'. .up. lal. . Inst. a. I ,,1'

till- uat.i-s .,r th.' .\l l.i'iti.'. Hilt ,ii,,-;;r.at .•..iiiuil: t,j lli. laiimns r.si.iU .,1 lMir,,iir.

4;v
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rliiii;it ic and ii;.'ri(ull iiimI coiiilil mri^ ; iic

tMnliiiL'!'. Ill (iiii't iiiiiri m! Ill-, 1 M^'inc I''

tci \<oik lo l;i\ till- tr:ick \n Miami. \v|il<li

wa-N I III' I' il 111 I >>'.»i.

Till II (aim a liall. Tin ii- ua-. lin iilia

(if can \ r u' Hi' rail\\a\ faitliir. linwiMr.

I III |i iii|it iiiL' •.turn •> I'f t 111

^^'•> "" alliailiM (-III, Ml' ami ncli

v. Ill III I In l'i\\ '
|-

I

II t 111

III! |M 11111^1)1 I, c'liiiliiiH il \villi llii i;|iiu iiiLT

( nil III liM'l. ,
|iiii\ III II 11 ^i-.l ilil' . Till 11 111

a II i-h rum llir lliiMinlil. • W li\ Mill lak.

tin iail\\a\ rmlil ml'i K' \ \\'' ^1 '

'

Il \v i-.a ii.ilil |itii|i'iNal, ImiI lln l.'' A ' rmn:;

I, ami lia.l III.mm fa inllial i ~i ' I uilli Ilir

I'liararli I ivlir nl 111'' iiilal ki > ^. ami llir

\val( Is v\iiirli la\'il lliiiii. llr cailiil in

Ills liisl In nil iiaiil. Mr. raimtt, lln .j, iii ral

iiiaiia:;rr. In hIiihii lir ailninlii-atril Ills nlia.

Tl|i\ il|snisM;| llir iiiiii rilal [iiisslliilil H s

(if sill ! I a lunji ct. ami as lallwav liialiaL.'i r

sa\\ mi Irasiiii \\li\ it sli'iiilil iinl In- accinn

|ilisliiil. In- \\as i'ii|iii still til iii\ rsl i^alc

llir |ii'ii|iiisal nmrr inliinalrly. anil In

fr|iiirl iipiiii lis fi asiliiliU . Miain\liilr it

Mas ilicnlri! til |iiisli •.•S nulls fai'tlirr. tn

Ilium strail.

Tlir siii\ I A Ill's sit nut ill r.MU. ami

(lrii\r till ir n rnniiaissaiici in all diii it urn-.

S.iiitli III III. nil strail uas a fm-
•""e nrst

|,„|,|,|,., .,!,., trii iif (iinntrv win n
Sur\c>.s.

t 111' inainlaml is |ii\v-l\ in^,' anil

oiiK' saM'il fi'i.in iiinmlatii.il liy tlir cm-al

liairiil' \\|iirli i'ii\iis till SI a rnast inn.

Till Kvi I'-I.iili s,-- as tin y aiv c.illi il.

Iiail 111' II ai'kiiii\^ Il iIl'iiI 111 111 mily lit

till- till' aliiiili' (.f tin- alliLMlnr. anil

tin IT was a arm ral ilis|ii isit mn In |i(iniil

till' saiiri.'in In iiniain in iinilis|intiil pos-

M'ssinll iif tin illsliial swamp. W'lillr lUlr

('(irps (if snr\i\i.i's was wihIiiil; tliniiirli lln-

lai.'()(iiis ainitlni small arpiy was siiuitinj

ami priiliiiitj aimuiL; llir ki \ s. stni|\iiia

tlir tiilis, w.ilir rliaiim Is. wiml. niri'i nl s.

stnriii^ ami liiiri'ir.im s wliicii assail lliisi

isdlatril rural rn Is.

.\s tin- riiinrls caiiir in Mr. I'arinlt

Wc-inlll'l tinlll ll|l. stiulllll till cllffi II III

piiipiisiil iniilis, ami liii.'ilK (MiKiil line

wlmh In ...!1M(|. !' i! W"mM Im i t all rr-

ipiiii nil Ills, ami wlm li was tin In si pnssililr.

Tin 11 In ii\ialii| tin friiits nf tin- siir-

\i\iiis' l.ilinnrs 111 Ills cliii f. It was ;t

slartlinnK (laiiiin pmpns.il
Mr. »-.;:-.•»

Ik-cisi >ii.

I In rust w iiiilij 111 pi iiilinii

Nil 1 si ini.i'r riiiilil III

\.iiii'iil. as tin inikniivNii ami iinrxpirtiij

I'll ki i| nil I \ 1 \\ ll.ilnl. lint tin tinalirli r

w.is 111. I pi it iirliril li\ tin I \pi mill nil .

I' iiialK , 111' t linn il ami s.ml, " ^ uii air

I 1 iii\ iliri il I lial tills i.i,U\ a\ ran I" I hi ill ,'

'"

I'lislllM."

Hiiilil : Ml. .iliiail.'

Till Ir t 111 ilisriissii III 1 mil il.

Till ri 111 ral niallaiji r SI t iillt tn rnihpli tr

tin t.isk nf r.inviliL' tin rail\\.i\ tn |\i \-

Wi st. l-.'s mill s liiMiiiil llnmrsti ail. I I

mills nf vvliirli la\' arinss the |ii\^ Kina

ma III 1.1 111 I. ami tin in nam inn H ^ iiiili s i.\ i r

tlr SI a s\\ ijit ri ir.il is|i I s.

Tin- lii'st iiinxr was In linil an i iiniln i T nf

siillii'iint aliiliU. risiini'i'i. ami cnnr.'ini to

altark tin task. Ki nl iinatiU .

at Tanipirn. armss tin (.iilf J''"
t:nirinfcr

nf Mrxirii. larni ilnrks Will

111 Ilia llinit at till' tlllli. Snllir pl'iltv

prnlilrms hail tnppiil up tlir riiMimir ini

tills intri'piis, friini timi tn tniir. Iml In

liail liamlliil llniii with iNniliiit -kill ami

IIIL.irllllll\. Mr. l'an'..ll ll.rlilnl th.il this

^^as tlir \i r\ m.in fm' lln mw nmh rlakin^' :

sn ari'iiiilniLiK In' a|ipriiarlnil Mr. Miirilith

,inil in\iliil linn In assinm n spnnsiliility

fur till railw.is prnirrt. Tin rnpiist was

anrpli il, ami. IS il prii\iil. a liiltrr man
ri.iilil mil lia\i liri 11 fniiinl.

I'l'iini I 111' iiinim nl lir at larknl t lir

iiiti rpi'isi lis Micr(ssfnl issiir m \rr vvas in

ilniilit f.r a mnnniil. Tin' liist sml sniilli

nf Ilnniislrail Was tlirliril in ,\pril. 1'.M).5.

Ui'i'.mn Ihriiiiijh Mn " K\ i ri:lailis ' was

lin .In itiillnlls. Till I rii!liar\' li n a I Is i .f I iinli I-

niM lln ( nihankimlil ii\ the aiil nf strain

siinVlls U.ls llsrlrss. as tllC Slill is llltwillril

thirkiy \\\\\i thr slrannliiii.' rniits nf swamp
s'l'uli ami iiiaiiL:rii\'i' trns. Sn a new



I A KAllAVA'i WHICH COl^S TO SI \ 4-^7

,. ,.f„l ,lr..l...rs ,nak. (iM n,una , .1 tluM' .Ina.inu hmnrs « ,tl.

vliilr ^l> rii-

.,:„ ;..:;s, .m.. '''''--'--'''':::.:';:

"^
' ' '.

, ,„.. ,ln„kn,._. vvat.r ....-I in .u,...n.ms <-.mH-al

„„tlM..I «as :mIc.1)I.'I. 1

way liiruai.l 1

1

a cimiil "111 I it'i' ' -

;ri!"'"^i', 'i''i " V .n,.aii..«- •'•';•';••';;;'"•;•;:;,
,,,„,. ,, ,„i .„.

lv,n. n,U., In.,:, I. ^--i '• •' '' "";
' ' V ,„ , „ I. .. . r l.,n, .1..-

'^"^ " '-r
'

"
"^'

;",

:

';r
^'^" .,,.„.. i,..,;.^. :.,... „..i.i„.,i.

the ^.u-at,.. .iMnan.U «,n l"" '

,. ^^,„. |„„,„,| „„ ,„..^.- ul '.v

, ip.iiH ( nil" ^khI aiiil I'lL^.iiii .1

lW.«.-n „„;, TaU n .In 1-<I„ s.n.k.,, ,1. ^'^

^",".i""";''
^ M.aU i

-'^^"^ '- :"',' "';;::',:":. In:;!...... ..,,....-..->'' <,,,,,,...>•

' '''-'^
"r"";- r Mu, a„l.n„l. „.„M.,.n.,al,n.l,a,.-.aMa

.,,.t.lH. UM, n,lur.,l n, l.n.tl:. H, u
,

,

n

^„, , „ |,..a,uhn. Ha fa. t thai ll,-

'' "' '^-''^ "" -;';'
"^'^

::; ;!;:::. '-.. ..r -- ^'-'- -• <"'-•

,.. ,
l.,ll„u as ... ,nai,. •'" - "

,, ^^,,,,, ,„„,,,,, ,„ ,„„v.,i,lahlv .ontin..!

-'-'^ "' tol.,. >a,M,l, in. :M a

^^^^^^^_ „a ll .a. n,. l.u, a.U. a , . n,a,k-

""'' "" "^'"', "''',""
""rnstlr.,- 1.1-1 .„ll,.llaal.l,uas,-anna.h,.,n.h-

-v-'l' -'''''''-';'' ''7'; r''; ..,,,.1 ^.-- U uas nM,n,.,vs..

t„na..lv. .la-.iiLMia.i- «asM,a,v,l a tr.h.a,.
,,,„,l„.s ,.f I fnn,l. in. . lira!

s..an.!, r...- ^ni.a.,,.. f .,.... "Ln^hn--
;;

;;' , !
V

,, ,i,,,,.,,,. n-n. .a...^ ^

--'•'^- '--':'
;,:::v:;t;:::,;;;^ i:;;;;,:;,,^,,. .,„„.„ ..^. va.,,.,.-

11..1.1.

„,„nl f..r .Ik- pn'-'"-

viirk. inasinncli

01 nam <-..iai .... .^. ,,
, 1 Til. Il..itina ..inipin.nl l.'f 111.- I'n.-.-.n-

A.t'n-. anv. .I1-M.--.K
„„|'„f;,„..:„.ku'.,n.tas^ai,.aas.li.

hrt\v..n the k.ys an- us.-.l I'V ^.-^-l-
„. .u,.. It \sas a Ih'.' H' ' t of

Tln^ ..na.i..n .a. ni. t >,v ,. n. .^.- •
'

^^-^^^ ^^ j ^^,,,„,, ,,^ ,
,„,,,,„|,,„,„s l.y sum^' l.n.la.-s. H.tu.M, mix

i.-|„atniLr var.l> f-r

"" '

';;;;: ,'^r::'i:;„; " ..v: c; ;„::v,;"i,' ™, .,„ ...1-.-,
swin-ina M'.'" '- '-''-'' f''' '" '"'-'•

,
, ,,,. st.rl ..nunl. ^aial. aiai .^rav.-l

-'..1- .'l' al-an..,. . .>fl.-.l *.. c-iahU- V.^.-K
;;| ';;•;-;;;;;' ;;;;,;;, ,.^„^,„, ,, „i.. an-,„-.l

to pass tliniimli.
. .

I , II,,. linil.liii" of til'- liriili;'^- '" ''"

;-,„U. ,li,. .ask hns.l.a wm, enuincnnu --''•_''""-,„.
„M1„. most no.ahlc

,,,,,,„s of a p.-.-nliav rhara.-.-r. tlu- cnre I--.-' "
' :.. .I,.,.| „,- ...r iani.-lK-sI"-'>"""""'

'""•""
::..„„ ,1,.. a.tnlml.s .as I h.- tU . .

of '-

It was uliii-li 111..

,,. ,1... .l,.,usa,„is M ni.-n . ii.a.,-,1 on .li- ^";
-^-J^^^^^

^^ ^^^ ^^_^
,

,.^.,, ^^ „ , „„. ,,,,„„,,,

.,,-a,lc was far inon- s.an-liiU'J

minossil.l,- ... l.ous,- tlalii ...1 til. lal"_l- -' "•'
j.lriit iii./i- •'Vv ni(-ssriiL:rrs. an ,1 otli.-i-s

tl.ia.iiii.' .piaHd-s w.i.- |>r.
|

,r. pan.l. l-'la. wli" lia.l t.i
|

,,.,s fi-oiii on.- poii.t t" aiiotlic-r

uiii of il. lay.""'•'"^
,

'

, ,1 ,,, „l,H.i, w.n- vvi.li til.- ininnnuin ..I .1.la>.

,.,,.ct.-.l tnni..r l.an-a.-ks. an.l .1..-. ^^.!<

^^^^^^^ ^ ^^^^^^ j^^ ^. ^^,^^^ ,.,a.-lu-(l.

,„„„,,,, ,„ „,„s.. |,i-oMMiity to tlK- s..,.. o! M.
^^

... .

_^- ^^^^.^^^^^^ ^^^ _ ^^^^,^^

..,..-.-ati tlu- n..-.M.i -'••'"•'"7
^";u,tli compnsu,. ISO s.n.i-cnvnlar

11 1 1. m,.ain.i-s were (Upntc-d to m lUUUi. 1
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iwIm-s. .-...•I. of .VI f,..f s,Mi.. an.l uill, ll,, ,,„ ||„ ,-, ,„|,„,., ,| .,„„,,,, ,„„„.,, ,1, l.„t (|„.
rail Irv.l ,1. v,.t..l ao f., I „Im,v I„.|, «;,t. ,. I„„l,l, rv. i.nl I,. ,nu <- it .f tl„- I.. JMvinnr
Hriim,A|K.s,.l»otl„ fiiiil.nintnni,. Inmi. of ll,.. sh.lunrk i.ii.l. r ll,. a.ti.m ..f .,,11
n.n. s „lt,.,-k. an.i tl„. s«,r|. „f tl„ l.i... u,.l. r. tl„. ,.nh. , U;nr 1.. . „ so .l,>i:;„,,|
l.r.ak.rs «I„.I, .... t .,,, ,|„ri„u ,, ,ro,„,al ll,.,t ll„ ,t, . I ,. ,„r.„v. ,„.„t l,„s to ,„ , 1..,,,,

Till kAllWA'. lAST Oh HK.KON Kit. SHOWING I'llKS AND BBIUCK CCNSTRUCTI.

'""1"^'- ""^ ^"'"•""
1^ "Mi.a.s ,1,.,,,,. ,,, ,v.|..,.. ,l,|,. u,„k. Tnnl,.r r,„„,s ,,r

"" ^"'-"I'l" |.i... u,n nM,k,,|,.„l.
I ,M,,„|,|. u,r. ,,n|,|,,v,.| |,„-||„ I,,,,!,!,, I

""" "" 'I'-'l-"- I v-l III, l.,x,. ,,| t|„ ;,,.. I,,,. »l,„.|, „,,,. I,,,, II .,ll,,„.,l,K
"""' '"^'""^' II" '-1^ l"'tl \ .,,11, ,• .,, .. I,, , ,1 ,,;,,„., ,,|,,,„ ,,.^„.|^;

''"" "'^l"»-l"|,. I„.,u,l,l ,,^,,tl„ ,.|,;,,v.l Tl,r stui... !,„ I|„ ,.,,„.nl, ».,, 1,1., . I,, | ,„,t
^"'"- ^""' "'" ^'"'l^'

"V^ .11,1 .,1 ,, 11,,., tin. <.f tin s,...|h,|,,,.|,,.,||,„, „..,,,,.,„:,, I,N ,,,,1

'"'• ''"^"' 1"''^ ""' '"^'" '"•" '!' -M- lill,,| U ,,ran^,.|„,| l„„k,ls .„i I,, l|„.
'"'' """' ""^ '''"^"1 '' '""'' 'I' --- I" l» irn.1,,,1 ;„„l „uv,,i ^ull, tl,,-

'""'"' -'"'^'11^ •'' -I. pill ..I M,,.; r,,|. ,.,„„„l Ml ,.;,|,M,. , „„..|Kii,ira X,,..
'" ""^ ""• ""' .^ "''^ ' l"niHl.,ti,,n Wli.r, in., raiju.-iv ......vs, . ||,, .|,.,||,,w
""""' ''' "" I"" '" "" ^'"t "I IIm "..III- ..|„„iii.., .ni,! II l,,u .u;,,„|,v k.v.
''"'^ '"'"- '""l"-'"nH,l. ;,i„| a ,,r.,l,,(i,,„ <l,-,-.li.'.-. an. I lr.,\, x, a\ .,1, ,is .,,

, \ , ,|

•'-""'^' "^.i-tun,,,,, ,,l,l. ,i. |,„, |„ ,|,,v I., |„|, „|, ll„ .,,|„| ,...,||„„ ,,„!,., „k
'"- "' 1"''^ "" '"-""'- "" :iM. 1.^ Ill -,„„

I,!..,.-,, |„,„-|„„. u,n |.H,I ,l..u„
"'"'"" "'""'' "• '''^ "•- -l"l. ' ..i..n. ll„ ,.,„ln .,1 ,|„ |„,,„an,„t uav. I

"'""'" " '""'^
'
">' '•"'II-- 'MMti... tl„ i,..lla.t

I
,,,.,1 tin,,,,., I, II,.., ,.,„„l,,,t.

'"''l;l'''''^"''''-"^'- "- ,i,|„,Ml,,| ul„n ,,,,. ,„,,!. Il„. „.,!,,.
•'"•''' "' '

''''' "•'- 'lnni|H.| ,i|„,i, ,ir.,iiiiiiL. .-.u.iv. ( lu n,^ t', Ih, --atin-al,.!
"" '''"'^ '" '-' '''I'"' "' ' I"' '" - .""I '"".III, r th, .,,,1 s t ,k,,,.,,|

"I""' '";: 1''"'"'^ ''" '"! II" I""- l"l-"v ll„. uat., ,ln,,l out. K,nli„rn„,r,,
I"'"!'"'- 'I" -n|„ r.|r,i,l,i,.,. |,..,s I,,,,, |„,,|| ||„. p,„,|, ,!,,,,,., ,,,„l,,. il,. i..., .....i



i< \ii w \^ u MICH <i<n^ i<» "^i '^ 4-'9

r...- rt I:.....- M -""' -^''' '' "* ""•"''•"«

....,„..„,lv n.n I to iH .ak... «l...l. tl... .M-r.-. „.« ...un.l.r lo u.ul

,,;.' in..a.n.na..l. nal fr,.n. .ir... «l..l.. fr... .s a ....«•.. v- ...lUl. ..f ur .

,., av....l <!..., .a;;.- fr..m .r..M..i. .I..' ^I<.|H•^ nirr> n.n .1.- .i.s.npti....
.

\\,rr ilrrsMc; •villi lip rap. This pr.... rtioii.

Ii..w<v<r. was iii.t sa.isfacti.rv. a', tli. >.t"ii<-

ilrissiiiir "UN wiisliid Hway vin. v\l..it iiimIv.

so marl was iis. .1 iiist.a.l. 11.w init. rial

was ilr.<lL'..l i"»l I'.a.l..! nit.. >t,
,

I .i.nn|.

cars, "lii.l. ».ir Imiil'.l I" ".' i..inii..l

pi.Mi.s aii.l .lisrliart'i'.l. Tli. f nl ^|.r•'.l

..lit so as ... f..riii a lla. s|..|.. i;\|...-.ii.

to tlif air liar.l.iL.l ii mt.. ,. -..Ii.l ...alini;.

Tlii WMVc ai'ti..li uliuh .1. iiKillsliiil II"

li|, r.ip lalU .-..inl.l. I. I\ .•> fXlTfisr aM\

,11, IT,. Is .i{..>ii tl.. i.i.irl. \It..L:. til. r s..ni.

• III iii.i.iory ..I .1.. ' pit larr..ll M. f-

,|ith. (Iii.f <ii(.'iii. ' I- I" tl.<- r.>iis.ni.li..ii

,,( III. Kt A W.st cxtiiision of till' Kl.ir..! 1

Kms. l'..ast Haihav. «h...li.il at Ins p.'-'

.,f iliitv. Aptil •-•otli. I'.Ml'.t, Tills 111, iiK.rial

,^ ,n,l,,l l.\ III. lailuas ...iiipaiis m

;,,,|,n.'iati..ii "l 1"> ^l^'ll- li'l'lil^- •""'

,1, s,.liiiii 111 liii> last aii.l -1. at.-l ^\.'ll^

.,1 Ills III.
."

\1, \I, |, ,|illi •. ni;.nll. .J. sr. ...1. .1 np.'H

|,,s i;i;l,l li.iii.l rii.iii. Mr. William .1. Ki '•

[)I.TWH-N 1H1 KKVS-AS JOI.lU

l\ w.-k
,„ ,„il,s..nii. lin, l,:.^. l....MH,nt l,is,„„l «l,..n.,t ...ilv .Mm.-.! i.w l.it, .-lii.

..:„tl, kan.l ,„„,.,t..l,„.l,.s„.a,i„.. ,ii, . , K,„.MMv V
,
l-n. siil,-. ,,,,. ntly .In.x >

\VI„n Ih. Im. ":.^ ".tlHH in.asiiial.l.. til. pP.'..! t" '^ „1 .J,
.t i V,

.
k.

> \
w.

.

,|„,„„.,, „f K lit^ U.S. tli, .,.;.l.i..,.,- Kni.l.fs K.v ua^ r. a.-lu-.l in
1 ,

l.niarv,

,„.,.|,„f „,. .,n..k,,i .I..^Wl t. an li.si.li- VM^S. aii.l L. n a sl,.„t p.iiis,. ua. nia,- ...

. , : ,. ,. 1...1 VI , M:,l,lr :, ITa 1
1" . Ml. 1 1 1 s t.l 1

>• .-. .1 1

1
1

I. t
.

I I"!



I.i" KMi.wAi \\()M)i:Ks oi- im; WOKIJ)
til' ;ill.M-k ii|M.ii III, -,,,., II, I s,,-ti.,ii. Til, III, ,|,,|„r pari ,,| ||,, sirail. Tl,,. |,.|,i|

liixt sir, Icli ,,| T iiiilix l,iis||,,l \mI|, ,|ini l.iii;lli Is ,:i\i,l,,l 11,1,1 .'iC s]Kiris ;i ,|, ,-k

'iilh'-. .1- ll van llir-ML'!! '<a!>! !aiiL;in- -inlir v|ia'i i aih i,| .S(l f , , I , |;i .|,.,iis ,.f

li"iii IS I,, .'_' I,, I III .1, |,lli. 11,1,- III,' iL's! 1,1 I. |;{ ,a,-|i ,,| |,m; f,,t, ami ,.ii,-

'""'I' !< •mil \i.hIihI was
i iii| „ .smIiI,

.
s,

,
s| ,a ii , ,1 -J t" ', t, , I . ca ll i, , I , .ii s lar liiasM\ f

a sl, , I IiiiiIl;, ^».is a,l,,)il,,|. 'I'liis i> a c.ini, !, mis.

iiiassi\,- |,i,(. ,i| \i.iik. (,,m|>iiMii- :;]>. Wall III, hnil-irii; uas cniiuiHiic, i| nut

III Knii.'lirs K, \-

lllr V, lluii: ,.|' liir

st, , I uas I, I ipiil

I,, c.iiliail. lint

lliis airaiiL:,'iii,iit

i|,'l \>\ii\ in;: sails-

lar|,a\. llic ^^,,|k

ivas lak, II i,\ ,|-

a II, I rniii|iii tl ll li\

I lir faii\ia\ I'lilr, s.

'I'll, ,l,rk ninl.r

spalls w, vv ll,,al,(l

liiit ,,ii liarL;,s,

ami u, IT liflnl

anil s, I l,v |l,,at-

iiiL' ,i, links. This

III, I liiiil w as fa|-

ni,,i', lajilil lliaii

Miat l',,ll,.wr,l liv

i In r, ml rartirl-s,

( >ii iinr iiccasii.ii

III, la 1 Km IV Lraiii;s

^—
""'^^^^'l^'M

1 111. UAl I R Sri I lAl

Two cnnital wooden tanks, each ol J, HDD Kallons capatiiy. are mourned upon
each truck.

|ila,,,l si\ sjiaiis

'^"'^ -inlii- 'lulls ,aali ,,| NO I,, I. Ill in i„,sili,,n in fi.iir liiDiis. uliil, ,,1, aiM.lh, 111

N'aii- "I '<>; l"l i'\,i- til, ,|,,|„s| |iail, span «as rn,l,,| m tumty ,iiiniil,s. In

•""' -I" '"I"- "I •"'•' I"' N'aii a,|-,,-s III, laiililiiiL^ lli, |!alii,i l[,,n,|/, liri,|n, linili, r

s|iall,iu,i- «al,is. ;,,Mii- a |,.|,il I, ii;;||i ,,| laU, u,,ik an, I .an , .v , ih, .a, I lra\,ll,r nm iv

.•iT.at.-i; t,,l 111 s|,,| u,,rk. 1,1 a, I, III! ,11. , iiipi,.\, ,1 in c.iin, cliLii v.illi lli,tnissspaiis.
•' 'I" i-ailu,,\ ,.v,,ss, s III, iiaMi^aM, M,,s,i- S, . .a 1 , fn II v «:,s Ih,- „,„-k ,.,rn,,l niit that

* liaiiii, I. .1 sum- ,lia»lin,i-,' Is pl.a, ,,| ,,v, V ,|,.I a sinijl,- I', \ .is I,, si m liiiiMini,' tl"-

""- ''•"" i.^- 'I'lii- 1^ "f th, l!,r,.iiM|, truss :i-.'.N.". I, , I ,,| sl,M|u,,rk ...iiiprisiia,- t|„.

'> I" -''*!• I"t III liiiL'tli. ami IS ,.{ nil,r Kiiijil K, \ ami lialiia Il,,ii,la l,ri,l-,s.

"•-' I'l'aiis, III,. ni,,lianisii, |,,r ,,p, i.iIium |i, |,,r, K, n \\,,| x,as r, a,li,,l a.n,,lli,r

"" '""I-- I- ,liu,ii li\ .1 p, lr.,1 ,iiuin.. •.'..-,::! r, ,1 ,,| s, ,1 |,,„| I,, |„- cniss, ,1. ImiI

^' Haliia II,.ii,la liar ui,|, slivlrl, ,n Has install,-, lli, ,-,iii,|-, I, \ia,lii(-t Willi
"' ^'' 'iitail.,! I.ri,l-iii.j In II,. ,vl,,il nf .irrliis ,,r .-id I,, t .p.,,i. uas Innml pra.--

"'.IIMI f,,l. -I'liis p.arl ,,| III, „,,rk uas lir.ilil,
.

iii'"lial iiinr,- Ini-iiiiilaM, lli.in l|,,,| ,„|| \\,ii |1„ ralhva\ staml.' This has I,,,,,

it KiiiL'hl s K, ,. i„ calls,
.
th, iv.il, r r m.' a la\,,urili lli, in,-,. I ,|is,ai .si, m , \ ,

|- -m,-,

'I'
'" •1" '" ' 'I"

I',
a 'hrniiMh Iriiss. iiisl, a,| il uas prnj, ,1, ,1. 'I'll, Iniilil, is I h, ins, U , s

if a ii,i-k _ir,|, r 1,11,1-1
.
uas s, 1, , I, ,1 ,,\, r havi hill, appr, h, Usinn mi this scnn .



I

•1 M'
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Tluiv ^rvA\>.{ .,ii\i, t\ I, III iv-iii-,1 I,, III,. ||„ir la.liiiii,... :,.hI. I„iii.j u,,|-., tli.iii l„ Ip-

'""' iii'.i'"!'- '" ."I"!'* '" I'i-ItI 'lir Ir^s. u,iv ,|ru,ii IiiIIm r;ii,.| Ihitli.r In uiii,|
""""""^ -hvlrli,. ,,f .1,.! ,.,,,,,,,,,,,,,_. an.luav.. M,i;,\ , .f 1 1,, Ik,,,K ^^ , ,v m,,,,s|„ ,i

"_" '"I'l^'- li"in Ihr ^a\al;.^ ,,l nisi. a-ani^l lli. k. \. and uiv,kr,l. ul,i|, .,.1,,,

''"'"-'" "''"^' '- "I' '"^'"'-l^'' ^ili'l nil'i. I ^.rv, Mmuii ,,iiI I,, s, a alul |ir,Min,aM\
'•"""^"•"- 'I'l'llh |.i,Miit im paint has IoiiihI, i, ,1, f,,r li„\ ,,.;; ,„ \ , r s, , 1, n..r
'"'" 'ii-''"\"',l uhirl, uill pnvMit II, IS li.ani n\ attain, Man\ straL.-l,rs unv
'""'l'l'''l.^- 'I'l" cn-IIHcis |ia\, li„H. pirkril lip ,|avs all.,- \„ passiii- m ss, U.
•""' ^"" ^"'' l'-*"i^- •! "Ih,I, ra.i^,. ,,l s,,. liaMu^r pass,,| l|,r.,i|o|, pnNati,„is ii,,t,.l,|,

rail,,! nis|-p,-,„,| sp,, ilirs. n,, u arm insist l„il uli,n Hi, r,, 11 rail uas ,all, ,1, To m, ,,

Fl-n.la air, In.u r\
,

r. app, ars t,, ,|,.slrny fall. ,IIm aiisu, r I li, ir nam, >.

""" l"-"'""^' .pi.ilili'-. il .-niy. uillim \V|„,,, ||„r.r,,r.. anull,,,- uarnin- ca.nr
'"">''"-^- M'^innna, III, ,n^in,,rs tlum- in l:i!i;.. nimv |„,,1 „as _.is,n. All Hi,-
^''"' ''''' '"'" 'I'lMii- Mul pra.li.al ,,piipm,nt uas an(li,.r,;l sal. K, ami llir

'^l'"'"'""'^ '•' ^"1^' II" I"-'!'- S" I^>1- lMMls,l„,als unv l,,u,,| I,, sl„'||,r. This
""> '"''' '"'""' "'^'' II'-"- '^•"'l^ i'^'ii't 1^ ^*..^ a loilimal. rnvuiiisl anr,, inasmih-has
"" ^1 -alis|art,.rv. II i,,a\ l„ a i^arish Ihis sl,,rni uas th. nmsl s, v, , ularh ,\,r
.''"""'"'I li" '-"i rnahlrs l|„.

,
ir,,ls has l,.,n kn,.un t,. assail Ih.' r,,a,l ..f

"' •'"'"^"" I" I"- 'I't'-lMi Minrklv. s,, Fi,,ri,|a. \ , r> h u liv.s u,rr l..,l, ami
"'•'' i"-'''i"l"'"> lni\ I., lakrn 111 tin,,. all I

., .,|n h 1 1„. „„„ | ,,,,,,,,„, | ,.,,,.|, ,,,,1 ^. ,,,, ._,.;

Similarly Hi, railuav iii,lals. I„m. , v- mil, s p, r l„,nr, I h, iim ,.s,ap,,l nns.'atli, ,1.

I'"'''' '" "" ^""'- 'I'-li-'M'tiv,' nillmiaMs. .\IH„.ii^li ||„. railuav is ,,f au iinpr, ,,-
'"'' '' '" '" "'' ''"I " '• '' ^' (""•"I im ,.,,atmt: .l,nt,,| naliir,, Hi,' raphlitv uiH, uh„-|i it

'""'' "I' "I' i'aiallm. p,.rtlan,l ciiHiit. an,l uas ,arn,,i t,i cmipl, t i.,n 'c.n-
'''''"'' '"•'! '"' -tilui,s an ,,i:!stan,linu f,alinv. K-PiJit.v of

S,, far as I

stiirin ar,

I"' Imrra'an,- an,
I the tropnal It uas Ih,. ,,ri-inal ml, nil,.

BuildinK.

iH,rn,,l, th,. u,irks hav,- I., ,11 t,, hav,' Hi,- trai^k llnisl,,,! ami r,a,lv f,,|-

Assaulted hv 7''^'m"' ,'" /'^ ,""''" "" "'"'' ''> •'^'""^">' "'"•'• '"' H-'l'Ml
Murrkane.s.'

^''"^I"'^ "' H"' <l,ni,iits as N, „ V,,,r\ ui|t t,, ||„- , Hi^m,-, rs uas th,-
'•""''' '" '"",,, v,,l. all,] .\,t ,,r,i,,- t,, ha\, III, In,,- ,.p,n l,v .lanuarv

uiHmnt „Mna th,. sliaht.st s,.|i ,,r ,.apitn- i;,|J. at all h.uanls. Th, n- uas a .m.mral
latmi, U, th,s,. hhrnl f„r,.. s. Dnnn,- llMHi sp,.,.,|nm-,ip all n„in,l ; t h,. , n.rim.,.rs''spar,.,l
a hnmran,- su,pt .,v,r t|„- u,,rks. Th.' n„ ,.ff,,rt t,. uin this ra,v a.-anist tini,-
.n:,in,.,rin-chi,llia,l l.,,„sti„|Mn. ni.t,.,>r- TIha- s,„..-..,.,|, ,1 ,• .m,| ,,„ .l..riii,arv --ml
..l,-i,.al ...mlitmns \,.rs ,.|,,s,lv. ha.l imt.,! 1!M-. th,- ,Ap,vss,s fn.m H„. norH. r,,ll,,|
th,- ciihIiImiis im,|, r ulmh tli,s,. trmpi-sts int,i K, > \V,st.

^"'^'' •""' ''"' ''''"" "I' |'n-,-anli,ms Th.- sm:;l, li-a,.k is lai,i uitli r(i-p,,uii,|
ar.-,ir,lm:,U, uhil, t h, \Vashin::t,,ii im t, ,,r- rails ami tras.liiim > lik,- n.llnp. ,,v,r
"'"-"^'' 'l'l'^"lNi. Ill assist,,

I hiin uith an asph.ilt pav,,n,iil. Ill,- p,rn,amnt uas
"""'" "•"•"•"^' "! appr,,a,limu. ilistnrh- l„ ma s,,|„i ami lirni. In th,- ,-:.. „iil,-s
"""•• 'I'l" l'"ni,-ai„ ,.rpi(M;uash,-,aM,:|. lMlu,,-n 1 1, ,n„ st,-.„| an,l K,a W, 4 Hi. iv
''"' "" '•"'<-^«<'" liaMiii: 1,,,-n s,-aiv,l l,y an IT-.' mil, s ,,f hr,,!-.,. u,',rk ,.f uhu-li
'' ^'""'"' ""'^'' '" '•"'"' "I'i'l' 'ii'l n,,t 11 1 n,ihs,.,,mpris,-,.,,n,-r,t.-ar,-h M.nlm-t,
'"^'''"'•''"' ""' '""^' 'I ""'""-l.^- S,,Hi,- aii.l .;-| mihs s-,,| l,r„l^inL'. -d mil,, ..f

-""'' "^'- '•"'-I'' I'^'I'I'i'iL'. Th, naVM,s Ih,. |,-a,.k ,M,n,ls thnm^^h shalh.u uai,-r.
""""-'•' "'-' '" II"" "•atina harra.-k. uhii, tl„- l.al.-in,-,- h, s ,,v, r th, k.ss
^""' 'M"n,n.-,,l th, f nslaii.ht ,,f th,- H„.ms,K,.s. Th, t, rniinal fa,-ilil 1, s at K,'

v

'-'"''" "" ""^'""~ '"""- ''•<' l"n, fi- \V,s| .,,x,.r an ana ,.f l;U a,-n-s s,,,,,,- ,;f
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wliul. has iH.n r.rla„n.-.l from tin- s.a l.y whilr u„ tl.r r.v.rv .•urv.s ami tnstl.-s ,t.

lilliM.r tlu- shallow r.achcs. A coMmio.h.ms is rc.hiccl to 10 inil.s an hour,

.titi?.,. has l.r.n huilt. toorthrr with a Thr uat.r traUMs .„,. .,f the most nnport-

ooiuavtr la.r I.TOO tV.t Ml hnt;th, and ui.h' ant m thr uhoh' snvic-. s.vinj: '.hat all

shi.s .x.avat.cl .mt of the solai ro<k, to tlu uat,-.' tanks l.rt w, .n .I.wtlsh an.l K.v

,,„ahlr anv vrss.l cmnno into thr |.ort to W, st hav.- to 1m- iv,,1. nish. .1 fn>in tlir maiii-

l„. i„.r||„,'|.
land, no fn-sli wat.r Ixini; olitamahh' l.c-

n„ ti-aii'is,i-vicc<'.mii>ris,stworx|.ivss,s lu,-,,i tlir two points. Kacli <l.<'k rar is

.l.,,|v Ml addition to fiviiilit. and a uat.r littnl uilli tuo.-oliical woodni tanks.
,
ach

tiaiii Tlu- .rack .-Nl.nss ,s No. ST.- containing :i.(M)(. Gallons. Tlu-s, aiv t,ll,-,l

tlu- -Ovn-s.-a l.nnit.-d.- a solid Pullman. at Kv. .-ula.l.- Stati.ai. on tlu- mankind.

„|,„.|i nms Ihn.n.J, liom Nrw Vork dailv. uluiv a pmupinn and slorau.- plant has

ill,, and l»-.n laid ilown. Intil tiu' railway uas

il( t.d fn sh uatn- cost ,i liallpi nnv per

Tlu- srcond li-.iin is a Ic-al .-xpivss l,.lu,,-n i^allon at K.v West.

tlu- two points. uln,-h .-ompK-t.s tlu- tnp Towns aiv spniu^ino np aloii-id- tlu-

- .,, ||,,|,|.^
railway, and a lon^ sti-modl popular r.soils

'"so la'i a" the nmnin- time is coiu-rnud. are ,-omin^ mt,, h.shion ev. n upon tlu-

.u,avei-a..eofJ7-:i.-. miles an honi- mav not kevs t lu-mseKa-s. wlu n- sp,,i-l. rest, and

a,,p.a.- inspinn.-. Ih.l the train has to ivenatum are olTeied m a kmdlv wann.

,-.sp,,nd t.. numcrons senicc slack, and inv„o,-atiii- cl.matc Hut then- is .,ne

stops uhen ti-avcrsinu' the oversea section, circnn.stancc that tow,-,-s ahove all others

On tluco.icivt<- via.hicts and steel l.ndiics -as a railway l.mldm- achicvciiunt tlic

tlie speed Is limited to 1 .-. miles all hour. K.-v West line is imuiue.

'I'lu- .)•-"-' nnh s tutw.cn .lackson\il

Kev Wist arc- covered m ]'.) hmirs .-. miniil( s. c p

mrx

S5
MOSl-K tllANMI, DRIDGI . ,

Mil. IS LONG



AN 1-.AI>I s I N I Kl KAII I.Ol (JMOTIVI.

The First Mountain Railway
THK STOKV Ol- TUl CLNTFaNKAlI. LlNl'. LAID OVKK MONT CKNIS IN THK
1:AKLV days OI KAILWAV KNTK.HPKISK and THK. rui-: 1 IlKK DKVKLOHMENT

Ol- THi: SVSTKM

IIIl. I.M, Il\, sr,ilr.l\ Ii:i,| I c .I' ,l I , ;l -1 1 1|, |-, .1 ll . . I M 1 1 lint \M I li vt al h 1 1 ll- I lie

np
I

I... ,,111.-
. ~l.ll,il-.||,,l lljH.ll II,

r

-kill ami I, ^nlllV. ..r Ihr , MLJIII, . is ulir lad
-'• I I. Ill nil 111 .1 l'jii',.|ii- \iliMi iMcaiiM- cpiiU I. "I paliiil llir Al|is coiilil

' "#"•»•_
I

I iiIm-jiII-iiil: I'l' iirli iiil;iiii(|s iimI In i.\iirnnn iiiili--- a lu:^ IiiiiimI wiir

r*---,^
I

HI i| Ill-Ill i;,al I'laiiri ami il 1 K 1 11 I In 1 npj h I Ip iaiii|iarl. Il i-iml -iir-

A'.nmr-^ "'''.^ "' ''' '" '"imi il
«

il l«\ |iii-iiil; IIi;iI IIh aihnrali- ol tin- iili 11 ill

^^""^"^ i:nl\\a\. -1 1 a- in iHuviili l>.l(l ln-ilaliil In rmniiiil I Inn i-i i\ 1 - In

thiiiiiLlli dill rl rill iinralmn IhUmiii linini'j IIh \l|i- ^ill^ll a liiniiil :i- uas

tin Nniili :in(l till' Ml ilili n aiii an Si :i-. il iiiamli il liail m \ 1 1 l,rrn al li iiipli il up

'I'liil' \va- iiliK mil iili-laili In iiiliiiiii ' - > I lial I inn . Si 1 m it h iiil; In \ niiil ili-rii— inii

\\ It II tin II ali-al Inn nl I In- ilii am. ami lli.it « a- ilmn Ini' -1 \ 1 iili 1 11 \ 1 ai -.

iwis mil III i\lirnn -I;; n illcai K'l llic .\l la-i, ill iN.'iT. I In I'nmli ami Italian

\l|i-. llnu In l;i t lliiniiLili that liarrirr an! limit n - Innk I In ir nina;.;i in I In ir hands

III rami a rnnial ijin -I mil. 'I'ln |ia--i - w 111 .mil cnmiin lin I In |.iiiii tin .M|)- \Mtli

|irnlni| Ihiniii^li ami Ihinin.'li in lln -1 a.irli .1 tiniinl .s imlis in Ininth. Tin pniiit
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s,lr,t,.l fi.r thr (InMiii: of lli( lin:il link u.i. ;hIIi.m,,ii ss.|( hi. 'I'Im r. i-- .! (loili.lc-lica.lcd

the r..| .Ir Fn JUS. It uas a i|.-|"i;il. i all. l:i id li. .n/. .iil ;, lis nisi, .m I of \ dl lciill\
.

iin.li it,,kiliL'. an ! It- Mir.r-liil .-nil.!. Ii-n Th. 1. w, .in. .1
1
\ r. in a.l.lilinn \>< IIm nidmarv

iiftir \iars Ml hanl u..ik and Up miI,|u ,aii\ini^ and dii\in- uii.cK. i- liUrd uith

j-allniM.f dillirnllh . -iirli as had II. \.i- Immi Inuf |„.,,/,.,nlal u In . U. Ium s. I on
.
a.h

r-iir.,inilrivd 111 TMilu i\ ..in.ti.irlh.n h|. Io Mil. ..I III, ,, nlial rail, and in siali a uas

IJii. ;,in, , slands as ,,ii nn|i.i islial.l. iiii as I,, inn n|".n IIk Um. Ii. ads .,! Hi. lall.r.

,,„,,M,, III. ..mr.ai;.- aii.l skill .,Mli. l-r. n.h 'I'liis ,-.i.li. rail is |,l,„,,l s i.i.li. s alicv.'

,,,„! 1,^,1,;,,, , n^ini. rs. Hi' I' \. I "I II,. rnnninii rails, s,, as I,, i^iv

Hill „|iil, III,- limir uas in iir.i'jr, ss an III.' Ii..ri/..iil ,il ulii.ls siillin. iil i-l.ar.inrc

KiiL^lish , 11-111. .r ha. . n "..rkin'i dili u li, n rnnnmi: i.\ ,r |i,iinls aiiil su il, h.s.

oiiilU ii| ,in iil,:i .Hiich hail o.vinn.l Th. Iliii.l rail is rani., I .m sl..l <hair>

I,, iiiiii. an. I uhi.'h la- inainlain. ,1 uould KolLill .linai\ si. , p. is. I h,' li. .IN j.ass-

.liininal.' Ih. n.,'.ssil\ I., h.ir. I.i^ Innn. N in- llii..ii;;li Hi. «.l'. In Hiis maiin. r I he

This w.is III. lal.- Mr. F. II. Ills ,..,n,. |,li..n rail is lis.. I n r. ni,,\ al.l\ I.. Ha s|.
, p, rs.

„as a ,l,.-i.l..l inn, .\. ill. .11 m radu.ix |,ra.' an.l Hi-- ^vli.'l. "f th" n.iin.omil uav is

,„, II, ,|,.M-iili..l It as a laiilir rail' l.oini.i l..i:.Hi. r m a ni.isl s,,!, slant lal an.l

s\s|, ni. iM.aiis,- l„lu,,ii III,' ..r,linar\ tu.. riiild iii.iniMr. 'I'hi- niinih, r ,.l Hi, lion-

niiinnii; laiK h, nit mdiir,,! a .antral thini /onlal win. Is iiia\ li, \ari,.l a,-,,,r,liiiL; to

rail. a\ailalil.- hir adii, si,,n. hilt in a inaiini r Ha ilnn. i.si.ins. uii-lit. .in. I
|..>u

.
r of th.-

.lill. r, nl from an\ I Inn- Hi. n . \|st in-. Til.' l.„.,i,ioln. , hill !..nr liav I", n haiiul

svst,iiiiiins| .,..1 h,- ronriisi.l \Mth 111. ra.'k a,l,.|n,at. .is a ml.. Ka.ii s, I ,,f uli,
.
N

|.;,i|. uh. r, 111 Hi. lac- ol 111,' lad is
|

,1. ,\ i.l, ,

I

has iisouii iliiMii- unit, on, s, I ot ,'\ lin.l.rs

„,li, I, ,11,. uilh ulii.'li a ,,lL^ll,,l ..II 111. an.l |,is|,His ailiiatin- Hi. iisiial ,'arryiii-

],„ |,\, ,ima-,s. Th, I'Vir IS a liMi. .'in,l driMii- uluiN. uliil, Hi,' s,,,,ih1 srt

A KIcrM TYHK Or THK \\:U. CKNTRK-RAH. LOCOMOTIVK.
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AJsntitaKi's of

Ihf S\su-ni.

scrvis 111, lion/oiil.il uli, .K. 'I'll. I.illir

can lie lliiii\vii III .iiiil Mill 111 artiuu as

II i|iiiM i|. SI. Ih.ii I h, hi.M/i.iil.il w li' I Is all

\^ I II ki il ini\ » Ih II I li' r. Ill r. I ail s, rl ii.ii

III I 1p II laii Is I nil I . il. Ii\ I Ills III, ;iiis il

Is |i,issil,|i 1,1 \\,,rk i:t,i'i(s ii|> 1,1 I III Id li\

adii, si,,|i |,iii , |\ ;ini| siiii|,|\ .

'I'll, s\ ^1 , III
I

II IS s, SSI s ail\ aiila'ji s sihIi ;is

an niil liiiiii!| in aii\ ul li< r im t liml nl lail-

'.» a \ ci|ii lal |, III. ( l(\ iiil: ti>

III, |i, rl, rl l;II|i. (,1 ai I In si, .i i.

siriiiid li\ III, liMi i/oiilal

\Oii I Is. Ill, I, \ , mil I ai II iil; larlnr is ,ii-

iliinri ll. .\ Il II II 111 IV I ;||| liii'iiliiiil |\ , \s ill

haul 111 ai l\ I w in ;r- iiiilrli as .an unliiiaiv

il 'riHiiiil i\ 1 111 iipial \Mii;lil .iihI |>ii\\,r. .iiiil

at llii s.iii :j|i all r s|ii 1,1. i )i i-ailim iil

is ini|Missili|f ()\^ in^i In I h, h, iii/iml al « li, , K
rniinin^' aldiii; tlir si,l, s ,,| ||i.. nnin imi]

111' lalli r 111 iipj 111 111 as i| in a \ in . w liil'-

til, lirakiiii: sx^liiii ailiijiliil i il li. r ni.iiiii

all\ 111 aiiliiiiial iralU ii|iiralnl s,i\is In

linlil till lii,'iiiiiiili\,' sii sl,aii\ an, I Iil:1iIi\

i;|iiin llii liaik lli.il llu lalirr nnisl l,r

tlini ll|. Ill lull I 111 1 ll^llii w ill ll ,l\ 1 ll .

It has ;iKii 111 ,11 |,,iinil. Iiiim ai-tnal i \-

|» ill nn . that \( i!li 111! IV lit I-, i;iil s\ ,|, 111

lllilr Is liinrh ll s^ lllilliin nil rlllVis, ^111 I

iniisi i|iii III |\ i- , III' '11 1 w I ,11 and ll ar I 111 111

t \ ll s iiliil |1;|||^, s 1,1 llii i;i|-,\ lll'_: X\ll. Is.

'I'll! linl i/iiii! al will lis laki ii|i till |iris>ai',

ijiii 111 1' 111 I llnual imr. . an I k. . |i I Ir'

llaiii^i s liiiiii 111 anii^ ami l; innliii'..; ,iLiains|

Ihr null 1- iMil, Aiiiil h, r ai|\ ,ilila-i nl I li,

ill, a Is lli.il LTilanl i.iils .ar, iiniiinssai\

liii',ai|si 111, In ii i/iiiilal xilniN ii sjsl an\

|-Illl|l)lll'_: ll ll:|l lll\ nil I h |l,ll I nj I ||-

( HL^inr.

Win 11 Ml, |-' II lial |,i ll, rliil his 1,1, a In

sllllllill I , 1
I ll In snili, s, .||-,,lllli- l,sK ll|inll

a liii^lli nl Inn wliirli \\as kiiil i|ii\»ii ii|iiiii

his |.iiin i|,li nil III, ||i::l, I'l ak nl I), ii.>

shin Willi liaiiks iiiiiniinj ii|i In as mnrli

as 1 in 1(1. Till SI liLils niii\ 111,1 i| lln 111

M lilnl' nl tin ni|ii|i|i Ir li asiliilil\ nl lln

s\ s|. III. 'I'll, ilillii'iill \ was In |i, I sua, I,

raih^a\ i 111:11111 is n| its ail\ ,iiilan, s nn

< .is\' iiiatirr 111 Ihn., (la\s win 11 railway

t injiiii 1 I iiiL' knowliilLji was snimuiial

snaiil \ .

All n|i|lnllli|||l\ ains, ill I ,M;;i. 'I'll, (,111s

'rnnin I v\,is m |iinoi, ^^. Imi il,, n was a

liia\\ ami imiiasiiiH lialln- \\liiili hail In

111 iiiaiiil ; ll as 1 llirii III K as |iiin,iIi|i Ii\

nn ails nl ililii^iims n\ iv III, ( 1 Ills I'ass.

Tills s|, n\ III, 1 1|,„| all, rli ll nuiiiin I, lal

mil lists \ii\ ,iil\ 1 isi 1\ . Sinn 111, mails

snllii, ll 1 iiiisiil, lalili ll, la\ , .\rrni iliiiiiK .

Mr. I'. II sii-Mi sinl that 111 sliniilil hiiijil a

iail\(a\ ii|inii Ills s\ sli III n\ 1 i- I In mnimtams
til li.imll, lln lialln- \vliili tin tiimnl was

IiiIIIL; linlill,

ll \\as a ilaiiiiL; |iin|insal. inasiiiinli as il

in\n|\,i| III, rniisl 1 lilt Inn nl a Inn ."id imlrs

111 li iiL^I h. 1 \lriiilmi: I ii'in SI

.

The .Moiil Cenis

Line.
Mil-Ill I. I In- ti rmimis nl t In

I'aris. I,\ nils ami Mrdili r-

i-,iiii an l!,-nl\ya\, a rlinili In an altitinlr nl'

7,ddd ll 1 I ami linn a ili sn nl In ;:am tin-

.\lla itali,i l!ailwa\s at Siisa, Tin lwi>

i:n\ I iiiiii, 111 s , III, il.iiin ll tin |iiii|insal s\ in-

lial In I n-allx , lull lliniiL;lil ll an r\|ii iiiin nl.

ami sn i\ 1 1 1 sunn \y hat iliiliiinis nl il s sncn ss.

SI 1 iiiu that ll ililli 1 1 ll I -nil I [ill 1 1 l\ li'iim I \isl •

ill:; |iia-.-t 111- Ijnw , \ 1 r. 1 In \ ilnl iint ii j, el

It, lint sinjM, .|,,1 dial lln jn Lis shnii],!

Iiinlil ,1 I rial Inn ainniii; I In iiinimlains ami

inn ll ilm-iiiL; lln wnilii- niniilhs, il \\,is

aliiiiil as sii|ninii a lisl as rniilil In 1 nn-

1-1 i\ , i|. lull it XX as an-i |ili ll. .\ I ria' Inn.

I '. nulls Iiiiil:. xx,is lanl ihmii nn lln laniniis

li.llinail /i-/aL: khnwii as 1,1 s |-',i-ln 111 s.

,ilin\i l.alisl. liniii-^. at an allililili nl d.Odd

II 1 I alin\ I- s a lr\ 1 I. (til this -.1 rl inn. nw iiil:

tn III i-i ilil nlll' nl 111, 1 I
inl 1 1 1 1 a 1 11 . a iiiaMiiiimi

L l,nl- nl I m I'J ll,ll In ! lllMlni-1,1. Willi,

III sliaipisl riii\i was 111 l;!-J lilt lailnis.

i'ln In.iil xxas lisliij \ 1
|-\ si\i|-<|\ ilniiin

tin- XMIili |- im iiil: In I In si \ i 1 1| \ nil ||,,

I'll//. Mils, ami lln Inllnuin-j simnni- tin-

iiixinlnis ilainis wiii- iimrc than snh-

sl.mliuti ll. .\,i iiiilmi:l\. tin l-'n ni-h (,n\ -

1 iiiiin nl s.iiirl inin li tin- i-\|iiisinn nl lln-

Inn ll' Ill, il,ili,-m liniiln |- tn SI. Mu-ln I.

Ill .\n\imliii-. l.sid."). \xliili- llu Italian

I mx I iiinn lit navr a sinnlar cniici ssimi to
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,„ Sn.a n, ll,. foKoun,. nol lu l.on.l,! n,l., ...sir,. ,,,,.,1 .I.nn-.

,;.S. iMl lllr int.. nih ..I "In.ll in. .Mill Hic

„, t.H.k l.lirr ainl.l.l

(•;nr\ ll (Iii..ul:Ii I

III,. I!nl III. I. "a. "I" l.i"\i-"- ''" l''^'

l,.„„,„ ,1,. lunii.l. u... n-l-'l I" .T... nii.i.in..^. I 1„ I .In,.L- -•! N.'' "i
.

. , I,.,,,, 1|„ ,,v.,l,. ,.l a^ li inlu,i;,l.,l at tl,i^ linn, a,, r..,„|>,. -I.

-nil. I- no c, I,, |.. 1,1, ..II li'.ii. 111. i.v-ili.a,
, , ,, ,1 ,„U ^v.,sl.ll,.'

,„,„,. . „ ...|„l„ al.a,„l..„..lii|...nlli. - . - ' P' 'l""- ^\
IL "I—'--

, ., ,
, aua^ l.n.ll,^ ..I ll.' Inn ln'^'l^nLi .i]' tl..-

'''t::l:
''.::':;

>
i..-> i.,i....a,„i.i.aK,„.,i..a.a„.„,.,i,.v,...y

,,„,[; ;,,.a.. 111. Uiii..l..:.,..M„...n- I, 1. 1!...K^M' -:'l
'
""!-"•

't„,..t„,a„tl,. .aii.la„l.a„...a„ .liH ...i-a Mil H,,. ,
n.,,,,,,. o. ,.,va,n,.

„„„U.,I ,l,a„.„,. ral. at Mixi an.l M .
H,,., MMtat ^ I

..^
lln.-ni. 'M'

,na,„s.

M„.,„| Tl,, Min..^ ^I,..u.,l thai 111. 1,1. .1.1.11,. .ui".nll„ in,ta,n M. ,,,. s

.(..,„ ^t l.ank. u,.iil.l 1" I in K. aial tlu' al...w Hi. Im.
.

,

, , ,'

\lll,..,iL..l, 111. railuas liLir, n,l \" n.l

1,11, I, irj. 111 11. "--I
s|ia,i"sl ,"i,A,s ol i:i-_' l,,t ra,liii-. 'I'l

,,,,,„„,l,,. ,,l tl„ .l,l.i|,M- "',, |„iniitl..i «^i^ ' " !"
'

,,, |,,ll,,u tl,. I,i..|, n.a,l. a„,l. n, la,t. «.r. in,|.o^ii.. Lalnn \vas tli. 1..-
,,_^^^^,,^ ,,,

,|1,,„,,| t,,lak. a pail ol II,. lall., I..rlli. II- L^'.tialio.i ..I Hu' ^'l Ixl" H' ,he li.lu-lle

;,„„,„„|,,,..„|,„„a.M,ni.,.iit ui.llli-:- II'" II..- iMull "-1 sa.-. -l,,.

KH 1,„- tl,.: ,l,l„.n,-,. an.l oHm lialli.-. na.iinM.n ,n a uon.l.iln /,./a, .Mil o,,t

V. „„„|,, 1„ ,v|„..t,,l. ,a,lua^ InnMin.. ol tl,. la,. ,.l -h. .Iill. I In nl-av lol-

i„.,„.|iai, ,A,...M,I. "ilil.iioinilainoii^r,.,,.,- !..u..l Hi. In.h '.-'l- 1"" "-|,.iv,,l to

,,.. u;,. not !,., ll- M.tini.nt lak, tl,. ...iLr . ,iu.-. m, tlial ,,a.
.
11.. r^ m

BuildiiiK
.,,,,i,l,s;,.t.i, n,.l,inl.l.i-<lini'-: .I- "" •-•"i '•'-' ^ 1""'^"' ~''" " ''""" ''"'

'^''""'''"
ll. lilK ,. |M.-il,l. to III. lam. .us 1.00,. I..I into 11.. vauhin- -nicli. .\stli.-

,„,„| |„„1, '|„ \a|„.l,„„ ..s.i- M..nl I'll.- tia,k,..iil.ln..l l„ /../a.,,n .1 ,1. li.. ...a.in, r

.„'„,.l-",..il.-,„.,lliu,.t,.lll,. tiinii.l 111- ..nil. li'.li.-.'a.l. akiiHlof,lal,o,at..s|„ial

l„„.,;^w•oll.^llalll.,l a„,luo,k.a.,„„i- uas iai.l oiii, tl,. I U l.'-^ 'Ins.n

„„„..,,|,„lM-„;. (..,o,l,.,,..i.-,-.suasnia.l. ii|. I In oH'J. li- ^l'"i L' ".'i "I '--I'

,,,,1„ lU.loMl,. v.a,-.l„.ln..l...linial.lv Hi. nu Ini. .
s„ li,:i. Il„ aM.iit ua. ,na,l. :u

„„il. r ua. al,ii..niiallv s, m ,v. M,.l, a l..u ll,. ...ami. 1
ol a 1.,^ .-oi k^, n u

.

on,
1.
^.l

,,,„,„.,'ati„v ,.nAail..l thai .v.n Hi. .ailli- I'-in. iinni. .liat. 1>
al.oN.. Hi,- ..IIhi-. i Ih'

„,,,K. |,;„| I,, I,, .am., I out l.v l.laMni:'. |.a.sa.v ,,; 111. K, I.. Ik |,|-oM.l..l Hi. ...at-

„|„l.tl,. l,..l,sl..rHii- l.'-t...i III. I.ni-i..^ -' 'l>"ll ", 11,. ul,..k .|o,in„s, as at pla.'.s

i,„| t.i 1„ -nnk l.v ,A|.l,.s.v,s. Sp,,.,. tl„ M.l.s ..i Hi. .ai-. ..v.iln.nyllH- Hill.

I,;.,,,,,!,, I,. „«„ |„.-nliai- ti-oiil.l.s in tl,. l-or Hi... >.a,s this ,n,i.,n,- railuav

,1,1,. ll 1. av.ila.i.h. s. an.l lian.ll. ,1 Hi. «li..l. <.l Hi'- " .-national
lia|. .1 I. rill

,,„.U.|„|,. \l,oi,l 11 mil. s ol :h. Iia. k U-all,,- 1, , a, I.-.,.. Is. an.l pass, ni:.,-. Dn.-m-

,,.,.„u,p,.|oiilol,Msl,ii,.. s,v.,aM,i„i..s this p..„..l ov.l- laO.Ot.o pas.,,,,,,-, «
,
.v

,1 ^^ illioiil a s,,,._lr lal,,lil> . an, I
ll,. .r

a.'.'.
\M IV siiKi.h. .1 ; 1.1 la.t. "oi-U ha.l H.

1

.,„|„,i,l..l .iilii-. K ..11 111'- li'i'.l. -..!.. uas on!;, ,,n. m..,,,.- acaa.L nl t.,a......ls

\ , (. ,1, s|,il, til, sr .'alai nliis. ll,.' last .'a,

I

t.a,,,. ( >... sl,„',,,\ ,,ilIiI H.. il.iv..'. m

„,is la'.il'o.. .\ii-'..sl l.-.lh. t.s.-.T. a. 1,1 . I. v. n ,|. so „,hn- tl.. in. hn.
. 1, v.i's..! h.s ,i,.n,.'

,p,,. 1;,|,,- Ih.' I,,st t,'ani -- anii.l Iroin SI. uith.-ut lii'st .ipplvn,.^ his l,n,k. s. 'll,.'

M„l,.l 1., M.sa ..v.i' Mont l.ms. t.'ainiiol ..nl ol lian,! ami Hi.' vilnrlrs pil.'.l

|,'„,l|„,. in,„l,l,s n.,u .Km lop., I. Th. np ,n tl,. .aM... h,l.," . but H,r ,n,i:.n.' stock

|,„.,,n„,|i\,s ha.i t,, 1,,' l.inlt m K.-anc . an,l to ll.,' I'a.is.

uci',' loun,i so ,i,f..'t,vr that Ih.A l.a.l to .Mthouyh tlu' joomcy <.V( r tin' .".O noU'S

1„ nh.nlt p.a.'ticallv. sothat tl„'lin,'ro.,l,l o.'cup.,,! from i\ to T,' hours --^lU'lu.l.nf,'



438 KMi-WNi \\(>m)i:ks <)I nil wokid
Cilsliiins <\:iinm:ili..ii :it tli. hniitin tli, :il>;iii(l"ii. .1 uli.ii ll,. ( , m- 'runnel was
most ..iil-tiiliililiu' fcMliiiv was till- ivlial.ility <>|>.nc<l. tin adxaiita-.s ol the s^l, in lia\r
and pnti('tnaiit\ of tin- m ivic.-. Ofl, n lli. ivc, iv. .1 lii. if iln.- IIkhiuIi tanl\ ivrunintinn
liiiii- hIiii-Ii hail l)«i II lost ii|M.n .illirr |.:iiN Tlii- «l<>«lli <.l tiallic IhIvv.mi llal\ nhl
111 Ihc \aiiiii|s lajiways was m,,!, than I'laiirr lias ii\ i i la\c i| tin liinii. I. \,|,|i-

'"•"'' "I" "II III' Mi'iil <<iiis I'l II M(li,,ii. tiiiiial lra<k> liavr liiin si|..ri,, .1, ,1, Ipiii (|,, ^

Tlic iailua> i-(,>l ,,n|\ >. I -,(I.ihiii |,, I, nil. I. vv oiil,| ni\ ..U i I li. iln\ ni-j .1 .m, ,1 1,, , l.i- l„,i,

LXDIKMATII \li.W Ol Till. II 1,1. K.M.INl..

Showing ihe hori/unlal wheels which grip the centre-rail.

all
.

\lia,,r,lii,ani\ -niall -uni ul„ii (1,.^ as I In , m.| in.j him,. Mini it - a|,|,i . .arl„- iMii-
ini.milaini.iis rliaiarl, r ..M i,, , ,|r\ h.|\ ,„,| |„ „|,| |,X,.. ,,| ;,| |„,,|Hl,|ti\, ,,,.(.

<rsr,l and Ih. .liM,, ,ill i. s m,, |,i.d :,,•, A. cnidniijix 11,. i,M,.,ital ,1 tli. IMI
'"'"" I'l "'il"l- ^^'1" II '">i,|,a|-,,l uill, III, s\ .1,1,1 IS l„ni- ,lis,.,|.M,l a. Il„ ,i„:,|„st
""•'1.' Ill "i' I'l- liHiii.l. ulii.li .,,-! s,,|,it„,n ..Mil, , 1,11,,.,, lu. { ioi,,;,| 1,,,,,.

i;.V:!-J(l.(l(MI t., ,,„,,|,i,|, '..'.(IIMMMMI ,1, ,A all.i-ilsl.n,, ,,| ,|,|K „,,,, i,,|||||,,|.~.,,|,,|^, ,1

• •-•ssul III, islnnat.s ll,,,,. n,icalv,,rk ,i,, ami s,,|,| t,, ,,„,' ,,| ||„ niiluass ul,,,!,
illj; (,r II,,- sysl.n. Is . ni|iliasis,,| ,,,,i, imu r,,n,is a |,ai I .,1 1 1,, {,, , ,|„,|,||||;, .^ .1, ,,,

.ni|,l,al„.all\ still. l--,,r 1 1„- lall.r sum al.in, . in Suiilli .\ii,. 1 1,;,, u|„,, ,1 „;,. hn,| ',|,,^m,
ii lailwax of standard n.-,,,-,. cinii.lynii; "> I" lill Hi, lailina I ,,\,i- tli, c.asi i.,i,.,.

«\rr\- IVspicI will, hllllk IllM- C.n.llth.lls ul;|,|, M,,. \,,A al,|.||,tl\. TIlIV Is ^„,
'I"-''' 'I'l^'

'
Iiuiil ..1, ll,. l-.ll svsl.r,,. ,|.„il,t that I, a, I Mi. IMI , ,,1,|,,1 1,,,

^'"i"'i-'i ' '11 iiil".i\ ha.
I

t., 1.. ,.ii-ii,al
, \|„ inn, 111- 1., lor, ts.v.' ih,. c, „is



nil llRSr MOINTAIN HMIWW l.'.O

TiUHi. I IHNM- »..nl,l Im\. 1"M, l.nill. n
, , , ,

,,,.1 l,.l\. Id \Mlll-hlll.l UIhIiK •.IlilillN, Mllll

I, ., Iiipli' lic;iilrr iiinl

1,1. ,1. 'I'liii^ il I- !i\ 111
Kv. Ill- li;i\' |'i"\' 'I '!''' ''

„i,st lU. .Iih Im Hh iimImIiIn ..I Mm iiniv.is I'li-li. r -ssl.in ..M..,,

U, ,,l., ..II l.'l^ii- 'I" '-''I- -.,„. „„.nt...... (l;nn,.ll«..ll^•

,
,,Mi„ ,i,,lu.,x ,,,1,. |,. ,-|..rl,v,. II .i.lil ^.l.l^l,>. ..i..vM.ntm« ;, .I....1 I...1.I "I

III, I,, W I-. II l!.lll".l\ 1- I.H.I

,|,,\M1 It V^lll I" .'II III.

si. Ill, 1. 11. 1 •j;iiil:. .

-.. Ili.i'

V,|,„l. s Ulll I.. ill. I. I..

Irii\< I ii'jlil llii..iiuli. '
II-

niiits i.iil> 1" mi; ' liiiii'^. .1

j,t ciili . II. I ..I 111. -.ill. .11.

.|^ ,s ill. 11. <\>ll 11.." I"

jiaiil lr:iiH^ tliroiiuli lli.

Iiihiii I.

Wli.ii 111. \V.llini;l"ii

ami Miisli rliiii UaiKvnv •«!

New /laliliul decided to

»\leii<l it- iiielal> tliroiiiili

llie Hiiimtaka I'as''. ^ilMilll^

i'(iiiditi<>ii-< to llioM- i>re-

vailiiiL' ill eoiMn clion \\ itii

Mont ft Ills were |iresriileil

Till railway c niiiiieers eon

<rded that tin only eeon

(iliiieal solution of tlie ililli

«'\llts wa-s to iiiliddiiei I li

KellCenlieltailthroiiuliili'

l';,,s. uh. r, the lianU- im.

np 1.1 a iiia\iiniiiii c.l I m

I'l uilii em \ IS ol :',;'.ll 1. .1

radins. 'I'll. IralVie .•\. i'

this lili. I
. 11. :i\ \ iiii.l i'

I,;,, Im , 11 \M.lk. '1 l.'l' o\. I

Illlll> \. :ll- !> 1 ' " '
"

;jin. s. \\. lulling; 1 1 [
'.'H"

in iiiiiiiiiii: ..nil I. liiiMii.'
'

,^^| III, ei NTHi KAii in mw /i-aiam

''"'^' '"''' "' ''''""
., ,.„.„„ ,„n„uis of 28 Uve-»to.k cars. u'eiBhing ib.i u.ns. ..nJ ,-.

|i, ,1111.1-. an. I c;.!.;!!.!. ..I

|,;iiiliii- :i 1.....I I" Inn. I

111 I TO I. 'II- ii|' III"

lliaMllllllll l.iiiilv. Ill !>' ""''^ '" '"""
, .11,1, linll

1„. Uirou.J. Ilir..iij...iil III. Iniiii. -' tli.il ca.-li li.ml

l',.,n,."''j"..l"n"°ihrough^'he Rimutaka Pass. Each engine hauls 7

,..,-. The rise is 1 .n 15 vvi.h sev,-,.,! curves of 3J0 fee. radius.

•Jlill I. ,11-. uilll 111.- loeoliioliv.s (li-lii.-.l

Til. -\-l. Ill .'I ". Ill-Ill'- 111' 'l''l'
, .,1 ( ,.

n„- pa- I- i„l.i.-.iii.. A- I. nil, .1,. -.w.i ^'lllll-. - '"'^ "" ""'""• '"'

,1- .,un inoiii, ami all .-..npl.il t.-^itli'i' nH.."..!.
, , , ,1

,„ „.i- iiia,.,,.,- .:i.li .11. -— '

I" ^""- "''- "' "" ^^;"'^ --'' 1>'-

111 II nliilll 1.1 II... I'll--'" "•^•— l'"^''"-> '-^^'""-"--
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THI-, SNAIH M. MOUNTAIN TRAMWAY. ISl.l Ol- MAN
This is iht* (.iilv ex.uiiple of the I-Vll CenUe-Rail System in Great Riitjin,

fill- fail lliat soiiic flO.OdO tons air |iiil liad tlici-c Iikii no cintif rail, whicli the

throntrh this pass < \i r\- scar, and Ihi i iii.'iiii s. dum;; |,, Hi,- liori/.ontal uluiK
:i\(rai.'i i A|i( lis, pi r locoinot l\ i- is ."is. lOil. ami hiakiiiL.' s\ sl( m. t;ri|iiji(l as if in a

|>( 1' I lain-iiiili . uhii'h rrpiiscnls alioiil mn' \ ic-

|"nn\ pri- Inii iiii'r. It is ,, ini.ot poi'il 'rhriT is oiii mil II sliiii,' lAanipIc of the

^^ hi Ihri aii\ olhi I- s\ sli in roiilil sliiiw siiih |',1| systiiii in l.nat Hntaiii, Tins is in

a low workiiiL; ii>sl ninlrr siuh n unlit mns. Hn- Kir of Man. wlnn a dnnlilr tiain-linc

Oni acrnli lit happi mil upon this v.iii- ilniihs .Snarfi 11 from I,a\r\ ii|) a t'l'aili of

"a\ whiili 1 inph.isis, ,1 tin salit\ of tin- I in fJ. Karli rar has two jiairs of lutri-

s\stciii \ii\ strikiiiLilx. Dniiiii; l.SMl a /onlal wIm.Is ami .nnplr hiakini: power.

\ loll III florin r.iL;i(l. .ami in a \ir\ r.Npos, ,1 Onr i|a\ a inotor niishap liroiiL;lil an

I'ail ol 111, hark 111, wiiiil liti rally lili u as,-, iiiIiiil.' r.ir lo a slop at .i sharp rnrv,'.

Ihrlia fflh. Ill, laK. .\ |-'rll cnirin,- w a^ w h, r,- I hr liiir ,,\ i rlooks a ^1 r, am KMtlnt
lianliiiL'. ami aiiolhn- haiikiiiLr np thr iir li, low. .\ ihsn iwIihh ,.ar on Ihr olhir

<liiii
.

Ill it III, hniM. am l.iil, il lo nio\ i Ihrm tr.irk sli.ppi il to , \l, ml assist a iirr. SlfirlK

li Ihi liaik. 'I !ii> f.irl ~a\, ,1 111, whi.li afl,rw,ari|s a tliinl car. als.i d, sr, n,linr.

tiain fioiii di^. 1-1,1. MN olIi.rwiM it \\onl,l r,,iindril I In i iir\ , at a liirji sp, , d. Urfnrr

lia\i 11, I n hurl, d iliiw II 111, iiiiiunlam sill, ; I h, ilii\ a r had tmn loa|i|il\ his la ak, s hr

and allhoiiijli s,\,ral |iasviim(is lost ll„ n- i|as||,,| ml,, Ih, stationarx \,liirli with

li\|.-. till r,il.imit\ \Miiil,l has, l>, ,11 tar sii, li f,.rr,- that it v^as diiMii down Ihr

iiior,- l,iiil>!i h.id Ih,' whol,' tram l^oii, 1 in 1 •_' hank. Ow mt; to ll,r s\s|ini
,|,.,:,,,l .... ,,,,.. la !..,!,. L, .... i!,_. ,.....,. .,a_._...i !.,..,.... .. i.,,i. .- i.:.i ... 1 . . .1.

............ ..
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r;,,|,, ;iim1 I' nil. .1 III' '•.iMorn siif. \\ . Ill n^Ji

^iinii«h:il i;un,iL." li ll^i'l Hi'li Im.i. Iii>

tliiid rail 111' I" ' i>l 111' inlli^i'iH ic iliiililv

VM.illil li ' llllll^^ll l".lll "If 111. 111. laK,

111 -^lii'li cvtii' ncitlmn: ri.iilil lia\i- |iii -

Mhi'il lliiiii ..ikiMu 11 liii- linr iiitu 111'-

\,ill. s I.. I..

'I'llf aih aiila'.'i ^ ami |M>^.lllllll ii s "I Hi'

Kill (ciitii -Hail Sv st«iii nil' ric(i._'iii-M il iiKir.

lulK I,, .1 IV III. Ill uli. 11 III' li ni'' Imi' "ii'^

,.;iiii, ,| Mill. I'll' lajj liiiiii. I f' A' r lias ili'il

ili.vMi, a^ Ml. Ii mill, llaklll._'^ arc cxcfptioli-

iillv iminIU. aii'l m mans casi ^ imnnmii' r-

alisf. Ill ail'lilKiii 111 til' siiyu'istiil (ioiM' -

haikiii- (.1 111' M"il I'lii- I"'"''' ''^ ''""

lixilllN, it !- \>ri.ii(i-' I to liiiild aii'.lli. I ion-

luHioii »ii .11 stamlanl yiiiL" innik I'.a.l

|irii',i i|il."> tliniiiL'li 111'- M"iii;n'M:i '''i---

so as til oil' I- a >lii.ii I' aii.l .|iiii'ki I- null.

lM't«<'<'ll 'ruiiii. Mar-i ill. -, 111. .'iiilli. anil

asi ill I'laiir. I \ way of Hnaiiron ami

i<<\\. Tills iiiiiiiiitaiii rail" .v \v '1 Im- lai.l

on 111'- (iiiln Uail Systi-ni "VT Hi. I'as-.

11, . Mininnl ol uliu'li is C.lHil fi . I al".\.

III. a. ami uill I'.- -'' mil' -- m 1' 'i-''!"'

'I'll'- i.assai,"- ol Hi. iii'.iinlain vmII oirill'\

alioiil tuo li'iui-s. ami Hi' '"-t of II,

lin, will 1)1- aliout t.VMI.OdO. Wliili- 111.

cost 1
' woi-kiiiL' Hi'- li'i' il l'i'~-

'
li vation

'. 11 cxiTi-il Ilia' of oli'ialiP^' a tuiiml,

\ , I . il Hiis lall. I cliaru' is i a)iilaliM il. ami

ailii.il to 111' i-Jsl ..f . ..nJi'ii lion 111.

' \.|i' mlitiin stiH u ill 1m- 1. ss Hiaii on.

hall ol llial Mi\...l\' il HI iln\ in • :; Innm 1.

\ii,,Hi. I- iiii|M.ilaiil |.io|' I I' 'I I 1 n 111" 1^

thai li. lu" II ( i\ ila \ . "Ilia ami 'I', nil, in

ll.iK ,
\l 'In |ii-. s. Ill liim . Ill "111' I- to

|)ass li'tu. . 11 Hi. si lv\.. poiiil s. It Is ni. I s-

sai\ I" iiiak. a Ion:; i|. loin via Home,

vvliicli is a scvi re liaii'lic.-i|i to Hi' nnluslnal

anil coinini rcial ' \|ians I I'lni. A

nioi'- (In-'-i-l i-oiil' lo 111. s, a is in ni-^j. nl

ruillcst. lull il Is iiii| '.H-li'-,-ilil. Willi an

oi-ilinarv I... noliv' lim owiiil; I" Hi'

ll' ,ivy as<-clit llial lias l(, 1m liKi'l. Ironi

Hi'- coast. Mn III' ails I, I till !•' II railvvav

ll i-. ill 1„ |„. ,ili|. to li.llovv .ilinosl an air-

111,, Iron, ll,. s, alioal'l lo < ll-l'
. " li' n H"'

|)i-i s. lit M,,iin Ini'- can 1m n I'iiih il lor 'I', rni.

Tlial a III' Hio.l ol railway I raiis|,orl at ion

wlii.-li liail . slalilishi a lis |M,ssil,ilili' s, ami

th. n ha. I
I)' . 11 I"

riiiill' ll lo ll' 'loiniani

|ii-ai'lii-allv I'll Hiirtv- vars. shonlil iimlci-yo

rivival Is s,, in. what iiimiu'- m railway

i-iiu'im ' riiiL' iiials. Hut il s, rvi s to i in-

phasis. how hani |)iish'-<l tin- railwass an-

to ila\ I'l till slnij,'t;lc lo niaki- < nils niiil.

\VI\. I-' as naif a c iilmy a-.'o tlii' uli a was re-

jiai'LiI sunn what as a no\. Ity. to-(la> it lias

to 1 . oiisi(li'i-i(l ill the li^jlit of a iuc( ssity.

•iALrHLL H't'U;'
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ONK Oh THK fcLKCTRIC GIANIS WHICH WORKS THK ST. CI.AIR TUNNKL

The»e lotomutives aie ol i.uuu hoit.e-po\ver. and weinh IJ5 luns

The Opening-Up of Canada— II

HOW THK ST. CI./MK KIVKK WAS TU\'\'KLl.Ki; AND N'lAC.AKA HiaDClI)

"M(>l;ri \AII.IA. ImI' -. \.|.iI uiiiI(|- .Ml. I ll..l\> hlMlilli- ll:lll I lliw

v.MiN IIk' int. ni.ilinii;,! Iiiidr h.iiimu i,.rk ill' \\ ,1 1 IT < 1 M 1 1 1 1'^ iln •-uiminr.

-.illfirril liHlii |ili\-.ir:il iht.i- I. 1. il -...iH- t;iNii I- link I" .«. I 11 till two

' ni|)lliin-. iivvin'j In tin I;lUi > ll:il - IIh|" iMlivr.

f _,^ r .ml ii\M- liuiniiiL: Ont.iii.iN \ I ii hl-r u a- . 'mI .'IIIh . |M.^I n hi. m i in

li> l,i\ a siiit:li I i.H'U

|i r. 111 I \M I n S.iinia mi

St. I Ian 1!k. r i.h Hi. main liln 1 .. I vv . . n I I.. ( a ii.i. Ii.i :i -li I 1'. .| tl Inn m . m I lir

( liica:;.i.:nil M..nli. .il. Tli. 1 1 aiiis L.i.l I,, li. .\in. i u.iii ii.inL. .Mi. .1.-. |'li ILiIimhi. "Iiu

l.roii-jit ii|> I l.,ink. pn^li. .1 ..n I.. .Lain ua^ .hi. I . n^ni. . i- l.i Hi. iiii.l. i' .kiiii;.

I. i-rio. I|-ali^|.iiitril nilai-l aci..-- 111. ri\.i. <. .iii|il. t. .1 Ml u.'ik uilli..nt inii.l.pl li>

iiliil laiiiiril .111 III.- ..|i|iiiMtr lialik In n Ninn. r. ..hum- I.. Hi.- (,1. atli. a.l s|il. 1<I. v In 1' I'V

It 'I'. t 1 1',.^ ,,, ... ii... I 1... I . 1 .. ...ilki .

Ihiir jiiiin;. ;. . ! :
:.<•. \\''iu !• •

^•^J -.iiitliiriilii.iiiiil.il>. (»ii. ..Ml.. I-'m; iI "as .|.<'i.|..|

'^tSiS*!, ni.i-l liaravM-ii; i.r Hum ua. II.. I.il" I illill,. u.i

.,-,'.. ,: ,u\, ...1



III! i »l'l \I\(M I' ()i C \\ \l) » AV>

|H)ssil>l<\ The St. I lair TiiiMi' I is I't f< > I

1(1 iiK'lio ill iliiiiiii Icr. anil i<> litiril IIimhi'jIi-

• iitl Willi cast iron sii!nnii»> rijinM nliiiK

•.'.'i.<MM» Inn-, l-'rniii iiiil tci mil it iiH'UMiris

i\.'X\'2 fitt. xmIIi liiny sin p ii|>|ii'iiarlirs on

tlllur Mill-. owlIlL' III tin llalliiss i>f the

ciiiMitry, ami <"sl (."> In :i"ii.

Till' liiiiml «a> lirniiulil mlii sirvni in

.Si |iliiiilirr. IN'.'I. anil llii ail\ antau'i s ovi r

till' frrrx wire iiistaiillv a|i|iiiriiit. Hut llurr

was one M rioiis (lisii.lvaiilaiji : llif trains

liaillnl ••> sliain loroniiitivcs <'li<iki'<l llir

IiiIm'. so that afli r inir liail jiassid simii'

linii' liail to l)r iillowiil to |irrtiill tin Imrr

In clrar itsilf sniiK H hat. Tills |H'arli('i'

lir<iu;:lit al)oiit siifh si rimis <|rla\s lliat it

scciiHtl as if iiniillitr Inlir woiilil liasr In

III- I, lilt, iiiiliss thf ra|iaril\ "I tin mhjiii.iI

tlllMl'l nilllll III illllUnN.d. 'I'll. Uil'jill <i\

tlir straiii-ilrawn truins miilil iml Ix in-

«i.asi«l Willi safity. Tin- ilimins llsxl

wiTf tin- lari.'<st tliin in cxistiiMt. htil.

tli's|iitc tlicir (Mixvir, tiny foiilil not liamlli-

iiion- tliali 7<i<» tons, ami on tin up yraili s

till- prnyiiss was vi ry slow.

Why not .Intrih I In Imiiii.I? The

i|iii r\ was raisnl hut tin projti-t sr»iii<tl

so sliipi'iiiloiis at till fiinr that lluri- was

jiislilialili liisitalion lis to its fiasiliility.

Slill.siiiha paiiaira was worth trying'. Th< rr

wonlil hr no tlain:* r fioin sinnkr ami fiiin > :

liioi'i trains coiilil lir passu! throiijh in

a yivcli linic. Tin piojict was hiimhil

oM-r to Ml liii'ii \iii..l.l, an acconi|.li lii 'I

rlrclinal (ii'.^iinii. lo llirrsji mil. ll

ililnainliil most scnii-hiiiL! iii\ rsliL'alioii.

Ilnu, \. I. Ml. Itl.ill Vlh.il.l :il l.i-l
'
V'.lv.l

;l |i|-.lfll( .,1 -1 111 III! w ll' t. I.\ IIm Ui I-IiI nl

Till- ST- CI AIR TUNNKl.

An itun lulif 19 leet 10 inclifs in iH.init-if r . ihio.njh whuh p.i^jus .I'.l ihe main line iniiTnaiional
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tin hiiiiis iiii'jlil I" inrr( a-. .1 Im luddl.^n-. Iliimi-li lli. I;iiii;.l. .iihl .i.rd llii Ir.illic

anil i-ii|iiiM' mI |i,is^iiiu lliii.iiijli 111. ImiiIi'I ^iI ii;iI hpii \ci\ ,i|i|in ii.iIi1\ . IIm- i;ii)\\I|i nf

ill 1.'; Iiiliiiitc . Willi ,1 iiLiMiiiuin ^|iici| 111' liii^ini-.s I-- null ;i>iii'_| ,il ^mli .i i.i|iii| i:i|.

_',"i :ini| ;i itiiiiiiMiMii |ii 1 i| I.I III mill
|
m r I !• it I In l,i\ iii^ nl :i m n mil I iiln ijiinnl In-

IliMir. Till tlllir ii(ill|ili . I III IliillNll 111- i|il;i\iil lii;ill\ \i;ll>. ,\^ ll I-. llli M. ( l.iir

el mil- iiiuvciiiclit-N .ll I .11 ll I III! 1.1 till I |. r- riiiihi I u mii nl tin Kii^i. ,| I vm > iniji s i.l

trir:il ^iilii.ii. \»liii|i wiHilil hi. I 111 ililailiii main Inn ni ll" xm.iI.I.

WiTi 111! vWmli i.iil\ia\ \Mi| k. ll I ll 1 I lii-alK , 'I'lii nnnilur nl liiik^ wlinli lln (ii.iinl

Till 1 1 r,ii-l via^ Nalii 1 1, iiii ll. .iiiil Inllilli ll 'riiniL ll.nK^.iX lia> li u _ il I x M\ i . n (aii.iila

In III. \\"i >liii: III. 11-1 ( iiniii.inx at .i rii-l .iinl lln I iiiliil M.ili- k i i i m .|iiriii ill-,

111 (.lOII.IMM). rill liM 111. 1.1 1\ .
.. \w njliihn lialiiii ill iN iiiilLlilii i.|ii laliiili-. In

l.'l.'i lull-.. .in i|.\ili.|.nu -.noil li..|-r- III. Illllis ll liii'.iil. hi ri ss.iiA 111 i-i.ii|iirl

|iiiuir. an aniniu tin Inavusl in ll;. I In Slat, ut N. \^ ^'l.l k \mI li r )nlaiii.. Mnl

wni'lil iHijauiil in --iiili \Miik. -Ml In mil: ll !ln .\i.i'.;aia l!i\ii' ami i.i|inK I liiimli ii il

linn inlliiililrlli.il .irril.lal.il InnVilinlil llinillLlll .1 'jiunr -.i
|
i.i I a I lllij lln I \m i

I 1 1 11 n I I 1 1 -. \lr.

.luliii .\. Ui.i lilm-

lln." .1 ~ii>|ii II-

-I..II linilnr ai-iiiss

I III rlia-in. I'.iiiA -

iiil; .1 -iiiiili |i.iir

111 r.iils nil lln-

i|i|>i I', amia mail-

«.l\ nil I III Inw 1 1'.

link. ll ua- a

-I nklliL; |il. i-f nl

\Milk. S-Jl In I 1-

inrin s III I, ut^l h

In I w 1 I'll t III

In'A 1 I -., ran ll ll li\

Inlll' ralili s larli

1(1 inrlii- III illa-

iin ll '
. ami \\ a--

rnlll|ili till Inl

l.SIMIiMI.

Hilt lln iilil.

Ill, I -ln|\ rami-

I II |.i all ll.

Tin liii.l-i. a.li-

.| II.. I I ll,! I lu-

ll. 1 lln- 111 l^.•,...

w 1; 1 11 I I \K a -^

,
,

)
1 , ll . 1 1 . w r.

lnl.lll\ lIlMllll-

i-H nl Ini- II,. ! ; .

II, --
, .1 l.'i I \ \ 1 ars

l.il, I Win n llii-

I L'll .MXG Till- SINGI.I-. SI'AN STU-.l. AKt II IIK'IIH,!. AKnLMi Il'l nil) , ,

SUSl'l NSION HKIIIGK ACKOSS NIAGARAS GOKGK -n-| ii n--|i
1

1
I M li |nc

If
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WiiN liuill idiiiiiii'l i\ ^ (MiiiImil: .'l.'i tiMi> 111. Ii.iIIm' :iii.i lli< ol<| >ii>|ii n-.ii.ii Ijihl.j.

Ill Wciulll Were iiiikii..u II. wliili .1 li.iiii i.l \v;i^ il. in. ili^iii 1 1. AillimiLili III. . \Il.i iiciis

•.'Ott tmi^ \MI>- (|iill. .1 i.iiiU. ..I I ipiiiiii. ir. I.i.iii^|i| .ilioiil III. Mi|ii I-

\. . . ii . Imi:jI\ ,! II. v\ ^1 1 iK'l iir. \\ .1- |ii .

'

. -^1. Ill 1.1 I'll. 1.1 1 1 1, nil 1^1 I ;i 1 1 II Ml- .-II
>l

I. tisi.. 1

1

111.-. .1. 'rill- .i--iiiii.il III. I.iiiii 111 .1 -uiLili LiiiIl:.- Ill III. Hi.ilil, il- -lu-c. -.Mir i'.ini|ul-

\IIV.- 01 TUl-. NI'OAKA Sl'A\ I ; l< 1 1 H , I M Ilk IHI KIMOVAI 111 IHI SI 'SI'l NSli IN HRIlll,!-

Shuwjnii Utp riiilwav deik ;ind lower dftk t.it jniblir Use.

sti'( I ;iiiii. .>.">(> I'l rl clear in III. -jian. .ipial all. nil. ui .1- 1.. ii|.^ i.ii. nf llii lari;i-l

.|irinLj iiil; linai II a clill laci i.ii < il li. r -iil. . -iiajl. -|iaii -I. . ! a 1 ili. il In iilt;i - 1 \ . 1 lniill

.

till [wi r.iilw.is liaik- Ii.iiil: laal i.ii lla 'I'll, ^lar.liil t. -I . .. 'ii nf 1 1
ii- clia in- a. a \ hil:

l(,|,. ami Ha | .. , I- -1 1 1 a 11 ami v.liirulai III. all lia- Im.h ii|ila.-..l l>\ lli. M|iiaii\

Irallic Imviii^ I'a l.>\\.i il.ik .1- In I. .11. '.ii.i-. Jul ii|n\ai(l -pi iiii^iiiL;^ "I lla .iirli.

On I . Il -III. III. ciilial -|ian 1- i.arli. t Win i' III. lailvvav \vas lii-l ii|i.ii.(l III.

over il •-hiHi -|i,iii. liiiiajiiiLi III' I.l il I. ii'jlli . iijMi. - .ami i.illiiiL! -tiM L «. I. lii.inL;lil Imni

uf 111. liniji;. l.itMlL.I. uilhlli. imlal- lii-laml. Aim.iiL' Ha- I.Mi.nii .1 is . - llr

•.".'111.. I ali'ivlli \\.il.,',
• Hal.. Iilr a.!-." -.. nam. il all. 1 III. II l.iwli

'I'll. Ill '» III iiIl' "I - 1 11 1 ill allium I III. I.l 1.1 I'j 111 III! I In A|. I -I \ . a. Im \ . .1 i|. -. 1 \ nr.

(.1,1 i.ia .
-.1 .1- n.il 11. ml. '!. I. \Mlli li.it!i.-. lanaa Tin \ w. 1 . ..I Hi. Im.a.l -amj. uilli

;inil :; I'lill I. ill- ..I -I..I u.i. w.iik.'l ml il-nl. csliml.i- W'li.n lli. LiaiiL^. w.a-

|i.i-lla.|i W'la n III. Ik w -Ini.lin. «.i- rliamji.l -..inr (.1 111.-. lllillH- Uilr (-..11

rnm|.I. I..I .il a m-l ..I IKMI.OUO il lui.k np \.il.il. vvliil. i.lh. 1- w . n --(.M.
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Wiicwl v.ls l|s( il ;ls 111. 1 III llli- I :llli.l' (l;l\^.

llii l( ml. I- h. iii:' |iil. .1 n|p u illi K^iiilUs. siii'li

II-, ;ir. 11-,. .1 lor ^l.ikiiiL,' -I. :iiii. I-- ,.'i III! l.iiik-

w.Miil \Mil. I> .'I ( :lllilila til tlll^ il:i\ .
W'.hmI

\i:l-, ell.;!!, illl.l |il. llllllll 111 il.'sc
|
il. iMl l 111 V

III III. r:iih\ .1 \ : in;!! \^ ii - i \|" ii^i\ i :iiiil

siiin.\\li:il .rUiiiiil I" ..liliiiii. 'I'll.' Iiil:il

|ii.|.iil.il
I

ill. 1 1 ;i I liri\ iiiL' 1 1 II I u .1 r\ mi|i|iI\ -

in:: I In' i:iih'. :i\ - \' it li .-. .i i|v\ . ..
.. i, r:iiii|i:' 1 1 ^ i .1

\\ 111, Il will {111. 1 1 ii|i .III t III li.iiik , .i\ . rl.i. 'k

mo llir line. Ml In- 111. :i-,iir. <l iiii.l l.ik.ii

|„ l|oillr;ill\ I.I till l|.|i..ls li\ Ilir \M ii i: I

I I ;i.ll^ : III- t 111 . ll^llli s ^1. i|i|l. ll .ill t 111 ir

|i>Mi II. ^ :iiiil " liimki I '
.1 iil.iiiL'Mil' il

III. iiillv (iiiii\M..p.l |iil. . Till i;iil\\;i\

;i-,^i-,|,.| Ihr mIIIiIN \ I i\ I:iii'.'iIiI\ ill tin-

.111. it i.rli ; I iiiilii r u ;is .iiKit III I'la tn t lir

|iliili(i1^. as !n:;.;i- slacks ai'i'iiim ilat . ,1 in

i-l.aliiii; til. i.Mi.l fur faiiiim::. Tin j..ih\a\

li\ iHiri'lia^i'" • r 1 iHiiiiii .(III \ III kill'

i|iiaiil it I. '^ i.iii ir.l ill. -.III. Is s.iiiii r -

|ii li--al mil ii'i' III. ir kili.niis: wliil. Hi.

v\M at .'I llnir liri.w was n.it so \^asl..l a

il Is 111 ila\. will n 111. s: lull I, jiilid III liiiL:.

II. a |is ami liiMiii .1 til \\ ast. .

Maii\ am isiii'.: m. uli nls arc r. lat.il nl

tliiis. dill ciii'lw.i. ). 1 (ia\s. all. I lall"a\

t ra\ . IIihl: r. i taiiiK |i.iss. SSI il

1 he Old , I, 1 I ,

,. , , ,, an a'r of mi\ . II \ \v lil.li \\as

nn! . n.'i'iinl. n .1 in liritam.

( ).'.asi.iiiallv a train wmilil lir. ak ilii\^ii

mill s If.piii aii\ \v li. I. ^ Til. ilri\ . r an.

I

III. mall \Miiil.l SI I t.i «.iik ami rr|iair

til, niislia|i siilliii, iitl\ t.i I iiaM. tin 111 1.1

(law! Il . lint vilill, tlii\ w.nat u.ak,

a 1 1. 1 III.' passi imi rs \v. i , aiiiiisiii,j I li. iiis. I\ .
s

s.oiiiiiil: a.i|aciiit wn.i.ls |,,r .\. iliinriit ur

kiliiiiL: I II II 111 c.iiA . isal i.m \v il 11 III i^liliiiiir

'Ull isnial.ll s, |||,|-s til. Ill'.:illr was latllrj

li|i i|i'ukl\ Its liiiiik. r I.I wiiiid. lull

S..111.11IK whin all was r. ady t" i.-slait

> .i.i.lma ii|i
'

11. .•am.- iiil:. nl. In lliis

task 111. iiassiiiL'irs w . r. l.nriil t.i assist,

11 :i (-..III W.I. .11 jiili \Mii ciiiis . 111. lit till

jiili wa- Ii,'l |iart II iilarK arilii.His. all In iiii;li

liaikiiiL; c.r. Kuiiiil <i\rr (\.n a liiin.lr. il

\arils Is nut .liilils |ila\. as I lia\. Ii.im.l

friiiii I \|i. 11. nr,. Uiit it till II w. I. 11.1

asailalil, sii|i|ili. s. tli. 11 III. .liiM r anil In,

iiiair |i,iss. il a\.s rniiiiil. ami mi. ami all

Ii;;i| 1.1 s. t 1.1 liiniaimj ilowii III. II. . s anil

s|,||llmL; till 111 ll{> l.ir 111. I IlLinr. Il \\ils

lis, I, ss In r |i|aiii nr In t r\ tn slink till-

! ,m|iiilsnr\ iin|>aiil lint \ . 1 1 I lir |i,iss. m_irs

.1. 11111111.1. I In ill i\ . r ami lir. nun \\ a-l. .1

nil wnr |s. lull t.mk a iia|i until sii. h linn

as tin lra\. II. rs. tlnnkini^ I" It. r ..f tin ir

.ili|. iliniis. siill, 111. sill, mill. ,1 l.i tl -.I.al.

AllliniiLli tin linan.i.rs an. I iailwa\

llllllll. Is w lin s, t .ml t.i n|i |i Hi; si1, iit

t mill, r lastn. ss. s nl ( aiiaila

..,,111, -inU- v,.irs ann .li.l nnl l'<>^>«i"n

. of the
r.a|itli. r. \\ar.l till \ ill s. lA, .1. (jmnd Irunk

\ . I .it t In samr t iiiir t li. \ . ' 'iii-

|ilil..l a task wlilcli (Mil nnw Is srai.a 1>

.i|i|.i.il,iti .1. Tin l-alln Is n| tin (.laliil

Trunk lint niil\ laiil tin Iniimlatiniis nl a

larj. ami lliinrisliin^ iailwa\ mi'.nrk. l.nl

til. V lilnllLjllt \.|st str. t, h. s .if Inilii.l.lini:

w il.l. rill ss umlir i-iill i\ at imi ami s. til. iia iil

.

altrarl. il |ii ..|ili l.i tin- cniintrv. ami |.a\, .1

tin w.i\ liir tin r. alisalmn nl tin ( nlil. i|. i

aliiin i.r tin l'i.i\ una s. 'I'ln (.rami 'I'rniik

li.i-. 111 . n tlir
I

I r nf I aiia.l.i t lininn limit

its . \is|i nr. . I',\ . 11 tn il.i\ It is
I

ursiiiiiL' till

pnli<\ w liiili was la 111 (I. iw II sixty \ . ars ai:n.

l-.\ liiiiiLiiiin furtln r raw clninks nl wil.l.i-

111 ss intn .1. V . I.i|iiin ill. n tin liinl. ilamis

nl Onlalin iiinl (^m Ik r as wi 11 as tin Nmi

\\ -I.



IHI MAKIM, I [III. LUANDA KAII.WAV Hl-AKY \OK TMI HAlt.

A litult;e t-imiplfted .till l!ie t;i.uic hni>ht'd t;i timiuliliuii !e\f!.

Threading the Great Natural Zoo—

I

THK UONDKKIUI. STOKY Ol- THK UGANDA RAII.N^'AY

I

j\Vl'.N'r\ riNI-: \.,irs .i-,,, ,l ti,,|i.. I.iil lli. \;iii..n- ;iati\r i:\r, ,. -ncli

I

T~^
I

'I'll :iliiiil;it< il l.\ III. Willi. |.! ,1^ lli.\ W.I., (ll>|il;i\ . il ;i I
. U.illl-

I
lu-l."..\..l I.. .1..-^ 111. I). Ilk .1. \, l..|.. ,1 |.iil . I..1 III, ,1.1, I.I uai

j

^. , V. / i

(iinliiniil li, til. Null. II, I liiaii I.I |ii .Ml , In adilihi.ii. 111. \i.il.Nla\.

N\ali/a ||. I \|M I I. III. .1 a. I lalil.l- I.. nil. I Hi. r Il\ ,i lirli ll 1.1 I..
I'

-alum. lhi:lU .iiiil iIh |ini--nil ..I lli.ii- n. laih.ii- imIIiip...

Ill |.l. nl\ (liiniiir In.l. r lli... . . .inlil h .ii> !li. an, \|.. i li i|

:i ti.nn|) cil niail\ Tnii iiiili -. ()|||. nut v\,i^lik. K I .. Iia|i| n n al aii\ iin.niiiil. 'I'Im

iplilv li.iil 111 lie :\ \\alkniL; ar-.i nal, Iml loaiN rai in il in linn li.a.U li\ IIh i..,Ii\.

i'(i|inncl an aiimil i-iml a- \m II. li.r |m.iI.i^ « i r. a|,l 1.. 1.. ili^. .n.l. .1 siiiMi nl\

(Mice till nia-l was I'll liilniiil a -.-lii.i.l In |iiiiiiil iii. Iii'jlil I |.a.kil- iillnr tii

IML' ii'oli "as a~. i---iiili.ll a- .a ii.nipa-- -Inn a In. ..ill (.1 ill. \>,i\ i.l a li..n. ur •<>

'I'lii' mil lidi- was nol i.nl\ Ihukl'. nili-l..! I1..II .nl'i IIh l>n-li In. in i.ii. i.l lli.ir mi

\u\\\ lian.j. lull-- liii; Ll^ilm i.l al! i|i-rn|i |ila(al.ii 1 n. inii -. It llii li.iin win ki |il

ftf, '^^\ \ 1 III nr'i. -.. n-

^ -tV^ i
.Mil, III. Ill I



iiiKi;\i)iN<; iiii. (;i<i:\r nati i<\i, /•)<>
1

1'>

I,,,,, I ,|„ ,,,,., ,1„ nsk> uf l.r,-„MU„u it,, s'.'..-. .pi^nv :,mI,s. unU\ a ra,l«:,v

slnm,!.-.! n,,.,„ t|,.- Uatrvh-ss .!,M,I 1.. u:,sl.u,ll. l!uM „ ,1, .

. :, M ,
,
lu av t In n,„ ,

M.rr.r II,.-
I

.n«s ..! tliirst. Nvl.il. .l.l>.i..l ••' n. u lMMt,,n I..,- -..nn .;<«. „„l.>. uln.l.

,,,,., .,, : V.TV ,,r..m.unrr,l .t.-n .-. I.a.l U, ua> in.a,,.,! .1. ..I ,
nLihIm,, tl„ sll^-ht.st

1m- plar.-.l u|.'..i, Natur.-s lanl. r I,.,- Ih- -u|,|„.i-l. ul,. r. IIm n u.n ,,.. n.a.ls. u,(l.

^^,^ .,-^^ ^1 |,|, II,, iiiark.-ts tlii.ii-aii.l- ..I Hill. - .li-laiil an. I

. ;^,; ,^1
,

, lia 1
!-. NTI.\ Mt'lMNS li I in- ri.ANHA h;AII WAV

Ow.ni; 1^ Ihe I0...1H; n.auii: ul the toii.itiy i-xti-ll>ive hlKli;i.i,; ullJ )e.i\y cullm;;^ " >"- i>-^;u;.il1.

]!,,, I,,,|.,s ,,n,- can |.a-.- Icni 111.- --. a- lali..iir ii..n-. N'-t. iil
.

"as ii..l I., l" mi.l. !-

I,,,,,, a I,, ||„ »,il,rs,.| II,. i-,i,i..l- nil.i-M- Mk.ii li-litl>. It r..iil.l 1..- .-..ii-nniinal. .1

,1, til. InMiu an.l ...nil.al ..l H- Air:, .n ..niv la , .iii ..! I » .. u av s l,\ ..Hi. lal a^ -i.t

,.,,,„v.,l.nl ..la I'lillniaii .-ai, Tl,. ,la\,..l an.-, n, IIm l..nn ..I li.aNN ,-,.n-| i„,-l „ .nal

iul.-nu-ciih uailar. ai. ..Ml : Ua ^lax, miI.m.Ii. -. ..r 1>\ t la * ."v. nini. lit li s. 11
.

A

i--,„|,i- ,-, l.nl a nuni..r\ ; IIl .ml^ r. n.naiit ..i.lnl i. \ i. u ..I 111. Mliiatani |a..v..i tli.

,,f tl„ ,N.-iln,-^ lin..-.'.,r ;, ._,i„iati.,n aL.. lall.i L. I" Hi- "nl,\ M.luli..n ..I 111.

I. III. L'ani. . ulia-li -till i- l..inMl in |.l. i

|
,i

.

.1 .1. in.

Til.- ail,iu-ali..ii ..I H.iti-h l-.asi Ahi-a. \,-.-, .nliiLj K .
in l^'.l... a miia.s pailv

na.n- .j.ii.iallv kn..uii as l^aiala. «as «,is ,|is,,al ,li. .1 Inmi lli. ...asl I., niak.-

,,,Mi|.l.l.,l I|ii..iilIi 111.- niilialr.. ..I Hi. Ha |.i. liininan. s. 'n,. , x|,. .Ill i..n « as
.
\-

jiiih.l, (...\,inMa 111. II uas ,.alis,,lli..in o an. i I nil i.l a.h . ii! ur. .
InU n. l'-

1|„. |,,sl II, al lilll. ..iiil.l !.. ai-.-..iii|.lis|i. .1 niMst sl,-,l,-|i.s ,,! III.- ...nnlrs tli. ..ally

„ili, tl,,^ sin, ,.| ll:, ,-,,iili.i, 111. aL'L'l.-al . n...iiiil. I-..I a ..riaiii am. .mil ..I nati\-

57
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hoslilitv. an,l l,:,.| II.. ir n.sl,. ultl, tl.. li..n:>l ^'.iU.> .T :,M,,n|.t^
' •

l:.k. a,lx:n,-

„il,l .l.ni/.n. ..I Ih. I..n~t. :- - H - '•'^' "' '"''' '' ^^ '"" "" "'"
[

M.ff.-m... \Uv lnM> an.l lr.l...l;.t s n„ .
m ,,,1 1 1,. .,.,,1 1. „N I,,.,,,, ,. .o alK ..m.

.

.1

,,,,,,;,| ,„ ,1,.. ,.,„.MI.. of a uat.,1 n., t.. .,...11 >lnk,... la-lH-. "Inl^ ..tl.i..|N a.

I,. In .In. I tl.rv ranH kuiM, 1 lu ,„k,„. 1 1,. 1,. ,.. I.v 1,„1
,

,
,n. ,.v, ,

, r.asil.lr lo.-al.on. hut ,M.n,l..l ..n. ll.at tl,. u..,k .h.l ....I .., . .
u,tl ,.h -i.. -.

CVr,-vtl.,.i.. ua. .I.a,l aL'MM.sl 11,. ,„.,„.... a, tl,.^ 1^ - an^ u,,. ,.,.! uith

,,„,„„ I,, ll,. lr„,U.|, .liaiai-l.r ..l ii.' 1 1,. ,,,! ,
.
. I ... I i. ... .i

1

nv
. .1 k . . . -•

,.,„„tn to !>. trax.,-.l. Hi. n.-.v.Mtv to 'n,. ,.:,l.^,^ uav .,1 .1 I'mi.v I."'.

MltnHlil.M- st,-,.|> l.ai.k. a„.l .l,a, |. cii n ^. oil... ua^ a -,„„ I ;„,.,,^. ,,.. l.l a„.l

:in;| tl,.- ilill,. ailli. - lliat U...1I.I ..n-. 'i"'" |.i.,.-i .t mat ...... 'I'll. \ kill \\

I,, ill, III- al>..iil "ll. . I l.aii..\v
f.,,l„i. 11, n th. .,a,|. ....II,..,. al,..al u ,„,,,,:„,..» -. ^^.^^^

lil.t III, H,,li,l, (.,>\, II,,,,. 1,1 "as r. |.i.k-~ -l.ai,, .1,--. 1-. .lal.. -. ai„i ^^,„.kcil.

-„,!,,, I !,, I,uil.l tl,r In,, at all |.a/:,,.U. oil... |....a - ol l,.axs a,l,l!.,s

It wa. , si, „,:,!., I ll.al II;. 1.0. ..-.allv ;..!..l.l..l l'.^ H.' .a,lu.:N I .,,,l.l.r.

rstimateJ ,.,,„„ ,,, ,|,, ,;,,|vs;,^ u,„,M ii, Tl.. l,aM,.l u .^ M,. ,. Ia\ ..I I,,ran- ol

^"-'-
,,,K, a„ ,x| Iilui. ..I ;.l....il ha,,-.|...il. a,.. I 1|,.n n-.l '

I'a.l- .U'

v:!,00 .0. This t,,„n uas La^..! ,>|...i. ^La.l.'l , l,:,.k. I.., .a, ,m,,. |.,„|...m..

|i,.il ,,t ,,ll,.a H,.li^h lai.ll \ln.an la.l MiiHiii- a l,.,,i,l,. .1 |...nt..l- o. -' "1

„.„. ,,| ,|„,,-, ...1,..,. ul,„l, ua. Ihal .a,th at :, 1,,,,. n, I ..ai.n. r -<"k. -

.,.|:...t,.:l 1... Il,.s I,,,.. a„.| ul„.l, ua. lol.. th. l.lJ.l^ .InlL.t M.|,„t,l„- latluav

,„ „K 71... n.il.- .tl l.n.lh 1- 1^"'. ,.... I..iikl.r a. ,l,sl„„ll^ |.n„,.l.^.. Lnt
,1 1-

l„,sal.- I,n„ ..f ha.tof. ..ll.n.l I.. . a .'..l,.!.!. I allai,- ul,.,h ha- t.. I ,-

|,|, I,- tl,. m,.l. itakii,i; I...- L-.V)I10.(»I1II, |.,..- I,.l.iat,.l.

,1,1,, I ,1,., „,,. ..,N,t, u„l. ,l.s.nl,ot,a,v (•-,. ,.l Ih. .n.iin..a-^ "h.. "...1 omI t'

,,.,„,,. ..o„,.,,„,„. ..a.h.nt. at„l .„,Aa l.an.la In.ni I h. r„,l.,l Mal.s to asM^t

,„,,, Th.M'n.p.-.l. l...^-^". 'li'l"-' '""' '" 'i" """"" "' "" ^'"''"'^' ^""' "'"'

„,||, otli.aal a|.|.l..val. aii.l ll,.' ant 1,. ., it ,.- 1... t H,. \lii.ai, l,ali\.^ al d..- .|, tail. Is

,l,.,a,l..| t.. ,-..,„|.l.l. III. »o,k \v. .Iii..-t h.i- Ih. h.sl In.... \sas h,.J,ls ani.is. ,1, an.l

,,,„„,, la,,.J,..l I.. ..Li an.l I.....1 al lln |.in...liv.'

'

M,i„il,asa uas s,l,,t,,l as Ih. r,,nstiii.- pta.l...- a.l..|.l.,i: L.H h' all.i.l his

|„„,al has,. Ih, I,,..- 1...... |H,s|,..l , I, Ian, I o,, in, ...... 1 1., .-..ins, ,.1 a I, u ,1a ,
-.. Wl.v.

I,,,,,, th.- s, al...anl. Th- r.iii..l. .I.slanc an . n.l..inkn.. i,l « as lik. a,, anthill. h-'

.,1 th. inatk.ls l,.„i, Ih- ,-..nstni.-li,.nal .-, ,nl. s., ,|t, , ,„. .
- Tl,.,s, ii,,t iv

.

s s.^ a,- I

,,,,. |,,-.,\, 1 a h. .\\ hati,l„-.-,|i. l„.-ans,- n, luo ,,..,1, ,s st,. a,,,s ,.,i. ,-.....111.^

sMonn,. .lllh.-.ilU ^.-as ,Ap.f a. I n, u.ll, I I. ,1 l.ask.lsl,- Ih. .-nl.an.l Ih.-

, Manila, nn... a sf.a.U s„p|,ly ol sl,„-,s , ,1 1,. |- .... .,„. |.l.v It Ha 'I'm.,.. I la v

;„„l n.al.taals. ^' V^ " "1' I'"
'

•'""'' ""'
'
^'"^^

•n„. lahon. ,,t,,M,-n, was nior. a.-nl.. Ili.il Lv Ha "..I "I Ha .k.\ Ha n l.a.l.h.n.-

1-|„ nali^.s kn. .V n.,tli.n-. al....,l u.ak i.,..i. u.,ik Ihaii a ,l../.n -Lam sl„,x.ls

,„.,.,„-,|in-.- to th, uh.l. ...ai.-s a...l n.n.k l.aii.s. Whs . I,\ .1, anii,- slm, ,,|.J-

i „ I ,. ,- ,, , . t a I , o „ . What. \,f 1,1 n..l s|,,ll Ih. s|,.„l ,,, !,.aM. r slo atns

skill.-.i lal„..iruas 1, ,|n,t, ,1 l.a.l llia,, ,li,l Up- ni--l- ^^th Half la a.l-

to l)f ini|..al..l n...-ll> Ifom In.lia. ,111. 1 l.a-k- Is.

t|„.s.. „„„ ,l„l n..l l,-,k- 1..-.. I., r.ah... nun,., I., tl,. ,..asl M: ^ I L' at

.,f|,-r Ih. „ atfival. that I h- v .. ..il t, ,11, .1 Ha- Mu.ul.asa. H,. InsI 1,,., «,.ik u;,s Ih,
,

foss-

S,t,.atiol.. N..U aa,l a-jani Hi- sl.a.lin.ss i,|..- ol' Hi. .h„nn. I lo '^a,,, ll,. nan.lan.l.

,,t to.lm-' was nahU niis^t by small s,-,- lor ronsi 1
.,,-1 „,, ,

pii, [...s, s a I m,' -In stl,-

I all lur

Diffitullii'S



iiiui- \i)iN(. nil; cKi \i wn KM. /<>() i-.i

„„. |,,M ,l..ui. Ill, .r.vti. skmIm.I 11,1. .Ii.l.h. iIm in-st Mn..ns I.mIU -mih.-

U,„,u,, .,, Ih, >.,li.lMnv lithl-. l.T'Kl l,,t «IhM IIm 'l^nv.. HlN.T " mn r-McliMl ih Mi-

ll, l.irlli. I^ni.j .Mill.. I ..III Ml I. iMiiv. mil. i:i:!. 'III. "Ml.TUav I. nul \.i\ Uii-

Till- l.ruli;'.- IS ..i'llu li..ii,l, lv|M ;,,mI Mi|. |.i. -MM. I uli H I,:- .ill ;i .Ikiiiii. I Ih-

l„„.t,,l ,,1, s|,.l 1.. iiU. III. I'liil. -.1.1. 1. I"" II I"" l"ll^ I'.iiik-. uliil. III. I.M.Ii;<-

„,r, .,v.I..I lip.... sl;,^. I'.. M Im-.i is II..I M l.iL' as l.ii.L.s .^,.. Il .n,,,-

.1,,,,. ;iii.l II..., I.. I
..,,1 I.. P'.Ml I..l^^..h |,ils.s |.„n- s|,al,s, ,;i.li .,! *» I.. I. .Min..!

,|„ |,|,, „,l....l.s. iil„l 111. II li..isl.,l 1.11 III!.. siil.s|;ii,lial -I. ill. |,i.is. 'rh.

1,^,,, I I,.,
liiiiluc IS ..I III. |.lal. -n.l. r l..|,(l.rk Isnc.

I-,,,,,, II,. s,.,l„,,,i,l ill. laii.l iis.s aii.l. ..uiii:; I., 111. al.-iH. ..t 111. la. lllll.s

|,l..L.lll^ .111.1 su.l.l.iiU .Vill I.. I 111 111. ij.ii.ialls ,i\ailal.l. I. .r -ui li u i .1 k. t li. s. I

I,,., 1,; niil.s. T,. ,,\.n..i,i. t in^ . .1 1 1„ st. , |
ha.jl.. 1m .an i. .1 ..nl <.n

'l'^- '""
III,, ,1,11,1,11. I. s. ill. .11 a .pill. ni.Mllin.s. Tli. , n- in. . i' iii rhai-. .

"'-'''
,^,,,,1, ,,! I ,1, ,-,11 was I, .111.. I I.. la.nH..l...i.l .1. II. I'al ! rs,.ti. I. mil up

|„ ,„,av..i.laM. . Th. ...iiiiliv Is Ilii.kU a t.iiip,.raiv I
.
,u

.
r i.rdiK vMlliiailuav

.•..v.n.l uilh pnrj. . III. s. ..,ii.lili..iis pi. sL.p.is l„lu.,n 11,. al.iili t an,! Hi.

Vi.llin;; as l.ii as Map \a (li,ii,,M. :t.-. mil. s liisl pi. r, In.m tlu l..p..l lliisla lai.l

,,,1.,,,.|". al an alliln.l. ..I "il I.. I. Tills In a\ \ t iml .. I' La Iks . nI. lalin- t.
,

I li. al .ill

,. vnlu.ilK 111. Iniul ..I Hi' -.astal ImII. ni. ii' ami I.. Hi. pi. r n s|„
,

t iv
.

l>
.

On

I,,,..,, I.,, ||,,n, lliis p I I.. MainiL^ii. al 111. s, I,, lai.l a t,n,p<.lar\ tra.k. M- an-

,,,,i.
N.-,. sir, 1,1,., ulial IS kli..un as Hi. ulill. H|. plal. -inl. r span lia.l I > . n

I';,,., I ,1, „ It, an . \ il i-..iiiili\ ...\. nil "iHi ri\. I. .1 np ,.|i Hi. I>aiik 1» Inn. I. an.l «!,. i,

., ||,„U. ll,.,in\ s,-,nl,. I'A.ii nalis.s r..iiipl.l. «as |,lac..l .'ii iailua> Ini.ks,

;,,„! ;,,,iinals app.ar I., .in a.l lliis alni..s| -ri,,. l.,a.l u,is tli. n ..ar. I nll> push. ,
I

,.\.r

„;,|,,1,,,, ,|,|,n,,in-' lia.l. l,..an-. il 11,. ^^ap s|,ai,n, .1 1)\ Hu i:r.at lialks. nnlil

,,|l,|., I, „ ,\i,|, M.-.s ,,| 1>, iiil: la\...ii..l it cam. .I.ail ml., pi.situ.n 111 tw.iii llir pur

1,^ III. I,,;,. I. DiiMnL! th. sl.,|u:i\ and Hi.' al.nlm. nt. Tlidi tin span dl stc.l

tl,|,,i|._|| tills scmli. uliicli pi.s.nl-.l a « as ja.'k. .1 up ..11 I li. I rm ks. s,, I l,al Hi.

|,,il,i,|,|in- .i-pi.'l, liaiasM.l 111- rii-iiH.ls kill. I .•..ill,! I,.' wilh.liaun Inmi iiii.Ki-

,,,,,, K. lis , \il r, piitali..!, !,.r il uas li, IV n.alli, 'I'll, la.ks \m ic Hi. n l..u
.

r, .1 mil il

t||.|t |..,i,i.ih inaiiv , \p..lili..ns cam, l.i Hi. st.,l,am. I .
. r, s| ii|,.,n II,. nias,,nr\ .

Hir

.,,,1 ..ai..! 111. u..ikiii.ii. 'I'll. \ 1.1 lm.l..r Lalks ami li.p ..I Hm .nl. ""iW

II, ,t .,\, i,-,.,,„ 111. .h. a, I Hi.il \^al. r v.,,nl.l I., ihl' I-^' i' ! '" 'iH"" i' '" '" -'
'

•

''•"''

mil ,,,,1 aial l,a\, II,. ,,, s| i:,i ,, 1, , I t,, siifl. r si,.,n uas iiii.l. li ak, n 111 Hiis iiialin. i. aiul

til, |,;i,i|,s .,1 lliiisl. 'I'll. l.iiiM.ls plac. .1 alHi.iii-^li 111. Imi.1l.' ....upi. .1 1..11L<1- In.,.'

,.;ip;„.|,,i,s ,asl,nis lip.. 11 Hal .L.k Irn.ks. m lis ,r.,li,.n lliai u..nl.l lia\.' l"<n

,,11. 1 , st,,l,li,li, .1 a 1. unkii' \^.il' I liain s, r- tli. .as. lia.i .laii.s i.r .\in a . I. link

\i,.,, I„,aiis, n,,,il\ .\,i\ ..iin.'. liail I., li..n al Hi. .ii-iii..i's ,lisp.,sal, Hi<- (ask

1„ l,r,,ii^|it lip :i(l iiiil.s ,.r s,, ri-,,in Hi. uas ..inipL I. d s,,,-,-, vsinll\ an.l r. laliv.iy

I,, III'. In .r.i-sii,a tli,s il. s. rl lli, lai.xs.ix .li. a|.l\

,m;,|„s a ,'. ,1,111 11- ilnnl. i.l 1,1:'." ( ' t Hill ll \^as i,..l Hi.- s.ltiii^ .,! Hi. steel

III III, e.,nrs, ..{ ,>(! mil. s. On n .irliiii'^ « hull ... .ash.ni il Hir il. la\ . ii. r sra'iil \ ul

Mailiiliii. Ii.,u.\.i-. Ha- plivsiial ,'li,,i.i.' lalii.ni
.

luil a far ni..r. I.Timd
, |„ns in

t. I'lsHcs ciiilll^'r siiil.l. nl\ . 111. ,i. s. it Li\ iiii; al.l. t.n. .\ l.'ir-' camp lia.l
, he Path.

ua\ I., ni.ii-c iiimIiiil; Ha. null li. a\ i!\ ini- 1m. n l..;iii. il .,n Hi. .
asl si.l,

(liilalina ...nnl.x. "I iU' hmi. ami «..rk «a,s pn.c.,.lnia

.\llli.,ill.'li lailuav c..iistrii, lu.n «as car- ,|mlc un. \ . nl liilly wli. n a iiiiiiiIm r ..t

nci ..111 \Mtli siipr.iiH' (lilli.aillv llin.iwh man-. :i' ihl: li^ns app. ai
.

.1 ii|..n Hi, s,-,i„-.



15-J l<\ll,\\\^ \v()M)i:us oi mi wokid

Th.v riii.li.! 111. I. imp. |.mU.,1 ii|. -1" I'lH- -

liiillM-N. :iiici l)ii|-c 111. in :i"a\ iiitn llii r

|,,i, ~l. |';i.ilM.r:il. |iri lallllnll^ ami ni'_M lii i

,,,,. .1. Ii nr. . vw I. llii.'VMi lip I" »ai.l i.ir I

t|„. hi.slil, ii,l,.,lHlai,U ..I III. I.ii^li. I'.il I

to no iisail. 'I'll. -. Ii.'li- ". " a 1- III. <

llHist (miiiiuu lliat .Ml- llinat.ii. <1 an \..liii

ill' all. I a^ nil. .jiial a ciiiiliat as rvcr

,;,,, all, iiipl, ,|. 111. Mil.|ii^ali..ii ..I 111.

,;,,, , ;,| \l,:j ll..||N ( ..||-l ll UL ^ "H. "I I L'

,,, ,| v|,,ii. - 111 111. I11.I..IA ..I I'l'J ^aiii.

milm..'. iiliil ll. lia- I. 1 ll. .1 111- . 11.1. a\.. Ills

ikI Slice. ns.^ Ill a \\..li.|. iliilK llilllllMU'

•|'|,, M..11 • |-:al. Is ..I 'l'-a\o."

A STtH. TkKSTI.K BRIllCK ON THK UGANl'A ^11^SA^

,,„..,„,,„ I. Tl,, i,,l....ini-. 'iiial'l. I.. \lll...iivli li^ rni.ili.^ su,r,,,l,,l 111 n.Min-

tl,„;,>l 11,. ma, 1, mat ^ ..I Hm L.asU, 1|„ ..nml.A ..t Mils l.m.r aii.l i.sl.iml

.„vu alaniM.l.aii.l 1... .lilt. K nil's.. II. .Slav . . .iili.l. nn m Ha ii"'i.U .'I In- ""'l^

Mill,. a.-,.ins.,|s,„,l uiil.^s..,,, imp.n.liaU H "a. n..l L. I..i. H- ^"•- ^

an.lmiMalal.l. ,,,.,, I. i,.'. un- I Im .^mi iluihI ,t, al in .
s |,;„I ,|. w,i,.

, ,1 I -v
.
iiU mn. Iml-aii

,1^,,,. ,,|, ,.|,„.|,. ucikiii I'.l 11.. kill. us |,,.u many

•l'lii,,ii-|i til. Ii..ii~ ...iistiii.li..n "a, nalis.-.

|,,,„,,.|,l "t.. a -.lan.l-.lill. am! Ila ill lam. s| ,11 rlmil .111- . " iMi -
1
a,|. s rail;: in-J I r. .111

,,,la,"l,..l I.. 111. ii.„.|.I...Mil 1 .^1 Ml. I 111 Kin I.. I 111
'.' ""I

'
'""'" '"^'l^"'S-'

Tsa%.. liiv.i iH.-am. n..i-..l -..lai an.l ui.l. su,,|,iii- .ais.-. sinking ar,.,-.s ,|,,,, nils

,|,at ,... man U..II1.I s..lniil... 1..^.. I" 111. an,l IIiililJ. .k.|. .iillm-. li.un .ml "f

|,n,l.., nnl.ss ll„ I s u,,, , vl , , iihimI , .1. ma^MV, s|„,i,l.l, is. an.l .1. s,, ,l,in- Imu L.-.ps

l„nt -(..l..!,. 1 l'all.rs..n .s-ax..! ll,. lask a mil. ..r n„.iv m l.n-lh l..as,. n.l a L w

of IwhlM... Hi. .mniiaU. l.iH H |....v..l as I , , 1 . tl„..i..Ji r,.llm. an.l ..|,.n rounliv an.l
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<li use jiilit'lr. tin iiiil«it> riJiclKN NiiimIh

.'I'.'T mills mil nl Mnniliiisii. ami '< I'o li rt

illmVf till- SCI IcM I. llilT the rliliiali is

ill liuliiriil. < I. mill <v«ii linifiiiL'. As lliis

IS |irill-|Hllll> 111' llillf\MI> ll"U-. ImIu.Mi

llir cimst atiil tin- iiiImmiI l.iUi linniiiu^ nl

tlir niilwiiv. uliili it> sitii:ilioM is so

!it!rarliM- anil rDiiiiciiial In tin wliiti- iiirii.

it was sdii'trd as tin- Ik ail ijiimiIc is nf llic

t'liihviiy. Tin rr is a \m II I'nill ^i.ili'Hi. rc-

plrti- with fVirv <iin\ 1 tiiiiii 1. rointii'iilnnis

vanls. sturrs. iiiyiiir slirils. ami uiirks|iii|is.

iiM III. iil.ilU Mih IS }rivrli a i'iilii|>i llili;,' anil

iiiliiii.il. illii^l 1 :ilinn iif Mil- \:i-l f|i:iiii;i s

thai li.i\ I Im ( II w i.iii^lil li\ till railwav

iliinnu a smylc ilnaili-. In tin s|iii|is may

lif scrii Aflirnn iialui^ ulm. Ii ^^ llian till

\rars a'jii. Iisid li\ ^^n I'l ii'i.lini: (.illli

\. illi uiiU lirails ami d ar->onii ioImiw >iii. jis

nil tliiir ImkIi.s as iliilliiii.|. in'^^ i ii^M'.miI

ill wiililinii liamimi's. IiIiuviiil; lnr;.'i s, :iiii|

wi.r'siiiLj- Willi inacliiii. Inol-- 111 laiil.j

I liyim s ami nllur inlliii); .|iM-k. as will »<<

fasliinniiii; tin tlimisa: I anil ntir otlur

iirtirirs iliiiiandnl li\ ii niu anil ini|iiit'lant

railvvav. Tlir rapiil iiiiil llinrontili i'hiim t-

-inii III tin natiM's within sinh a shnlt s|iiin-

111 liim uffi Is mil' (if tin- iiiusl I'liiiMni'iliL.'

instlllK'i's lit till |iin\( I' .iihI riipai'lty i>l tin-

Kritish in I'lilmiisini.'. On all suits >! tin

statinii. as far as tin- iM- t-an Vrarli. an

(villi ill ' 111 1 nil ipi i~i iinil imlu-l i \ 'I li'

vipjiii 111 II lia^ 111 I II 1 1 1 laiiiH il ami

M III ,1 mill I I.. I.ai-i In nl- I'l il'l'

rnaiii lln iiilliliL' ylass-laml. liralliiij tin

hum i.imliis whirh wcrn so pliiililiil in

North Aiiiirica twenty years nfin- 'i'.iW.

rank (.Mass hiis ;.'iven way ti> eeriaU . tin

iis( less seriil) has ilisnp|ieare(l in fa\iini nl

( I umininalK n-iliil \ i netutioll : tin' nativr

lias ilisiaiili il Ills null . primitivi .miIi. ami

miu stalks alimit iii tl- white mans ilii^~.

Niiiiii \\\\.ii lii/arre ami vm ml m it^ liaiiiiiin\

|,i il,a|.~. lull ri\ili-.il in- all H, il

!
1- 11' 'N I A'/r I'N llll I ',AMi/\ KAl' AN



UKCAHOD BUU.T KOR THK AKOKNIINK CM.AT SVrST.KN KAUVA,

Locomotive Giants-III

SOMl. CONTINKNTA I. ANI> AMKKICAN MAMMUIHS COMPARKD

„|,|lll 1- 10 I" I •"• IlK'll.-- "1"'' "
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•
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.; ini-ll.s il-Mii' "I 11" \i-".""

\V. -..Ill l!.iih\;i\ .

•I-
,„in,- ,in 1.1 .1>. - ". .. ..M- "I '' "'"' "'

uill, ,, ...111 1. ii-.ii. "^" l.iill.i- -"t;"" ""'"• '''^
I'

, . 1 ,, I ,1 I, , I 111 III. Ill -. 'I'l" "ill. I. ""'l ^l'"" ' '"'
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iriLi- IVicilic , I
i; _'

I
l> |i< --. Ii'illi I'l'iii-

|i<illlhl ;lllil ~llll|i|( . ii^iiil: ^;iI UIMIi i|

(ir sU|M liii :il( i| nI, ;,iii, ;iic' ( in|ilo\ id.

( 111. Ill I 1|. llMivl I'm III Idrcllic'l l\'i-N

loi llii^ -. r\ icr w till- ioui r\ liiiili r

('iMiipniniil -.11]" rli'Mlr.l miicliini'

hllllt l.\ Mi -M-. 11. llM'h III!-; Snl,!l.

(i| ( .is>. I. (,i riiiaii) . I'll- I iMck

t r;iiiis ell this liiir ell' II ill l.iMi a

s|i, . il ,ii 7 1-1 nulls |Mr li..iii\ ami

I Ills |,).-ii||li.l 1\ . was llrslMiii ,1 t,, lllllll

siiiii 1 1 I jiiir.iih Ills.

Till 1i.l:Ii |ii< ssiin r\ lllllll Is lia\ I'

a iliaiiH ti r 111 1 T :i liic'lu s, w liil. I lial

III 111! Ii)\\ |in ssiiir r\ lllllll Is Is -J'l .>

llirll. s. Ill, slinkr m 1m, 111 ras, s In IIIl:

J."i .'i iiirlii s. 'I'lir Iwii liiLlli I'll ssurc

r\ lllllll Is aiv Ml, null li unlsiiji- .ii,,|

Ihr I \Mi lii\\ - pit sslirc n|s|ilr I In

Iraiiir. \il li'nr i-x liiiili rs air \mii ki il

|,\ SI jiaral, ilisl nlmlidns. Iiy ni, aiis

1,1 wliirli lln aiiinissaiii inlu tin

|iim|i |,i, ssiir,- r\ linili Is can lir ni-

11 1 asi .1 111 NO |,i ! 1-1 III .. \v liiM I li:il

(,i I 111- Inw |,ri ssiii'i- <-\ lllllll Is I'l niaiiis

iiiiislaiil at I',:', jii r i int.

'I'll, ill i\ III,. \\ |i. 1 Is lia\ 1- a clia-

111, Il I i:l 7n :; iiicli. s, w lull Ihf

,li;iiiii I, I- 1,1 111.- li ailliii;' liu-ir \\lii lis

anil 1,1 111.' liailiiiL:- |':in- ul win iK is

;!'.t| anil .":;
', llirlii s n spi cliv ii\ . 'I'll.'

I Hi hull, r liili. s |ia\c all uii|s|,|i

ihanii 11 r ol 'J \i'< nulu s, \^|iili Ihi-

•_•> liii Im,\ tiiliis aiv 111 .">', inrliis

ilianii I, r. Tli, I. hlHi uI 111,' IhuKt

II, t\\, , n tin- Inlii plali s is |s I. i t,

\\lin, 111,- (liaiiiil. r I'l till- liMihr

111 111, 1-, nin Is ctil in, -111 s. 'I'ln-

li, allium siii-lar, i,| 111,- 1„,iIm- ami

liiv liu\ lull, s Is -.'.(KIN :;? s,|iiar, h i t.

;i,„| ,,| till 111. Iiii-. ICii; 7:i si|iiaiv

II I 1 . 1. pii s, III iiin 111 aLi,L;r, Liatc

Ii, aliiiL^ sinfai-, 111 _'.17.") t si|nalr

Il , I . Ill, sii|„ 1 h, III 111:: sill lart Is

r,'.il s,|ii.,i-, I, , t. ami 111'- jii-atr ana

I.'. 7i- sipiaii II 'I . M' •nil is nsi il

-,1 a |in s-iin ol •-'J7^ |,iinmls |" r

s'lnal'- liH'li.
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•I'lic (ixir-ill lilil^lli "f lli< li:iinc. IIH liiil

inu 111' ImiII. I. 1^ If' I" I- :iiic| 111. Inlal

1, ,im||, ,,I III, uIh 1 1 li:iM :!r. '.I I. .1. 'I'lir

XM |m1,| 1,1 lllr . llUlllr. I lllplx . 1^ St'i HT loll"-.

III. .,\\i \i,.ii\-. Ih IIPJ ,ll~tlllHllril :i- fellows :

1(1 ( |,.ii-~ Inr I ,i( li ,,f 111' l^Mi I' .hIiii- llii-il-

;i\lrs. is (IT I'lls Uliiill . iuh I'i 111' ilii\ iiii;

;i\irs. all. I ir. n; ii|h>ii Hm ii;iiini'.' .i\l''.

11,,. |,,|;|| \M ll^hl l'>|- .-hIIi' s|"ll llin^ 111 IIILI

,"il'_'l I'lii-.. Ill wiiikiiiL; ir.ilir Mi'' rnL;iiii

\M P^iis '.Id :n Imi-.

'I'llls s;llMc linn -I (.rnil.lll I'.cl.lllliIlM'

iHiiM'i- :iIm, has I nil l:ii'l\ an inlnvsl-

niM iliiiili], ciiiiiiHiiiiiil arlii-iilali il Mall' I

|,,i 111' Hia/,il l!aih\a\ li.iii|ian\. 'I'lii--

>(iulli Ann Ill-all liii'' i~ I'l till' iii'li'<- {''' -•^

Icrl) i:aili^r. and iml wil li^l ,11111111^; Hu' ii'H'-

iiiw naiii:' lliis ' ii'^nii' is (\liiin'l> |io\wr-

Inl. lis (.lijcrl Is ii'il 1iil;1i ^I"
I il. I'lil

lallni- llif liauliii'i nl \ii> Inaw loa'K

i,\ , I- a li'il n"iis t raik a' nnirlniii m "' iH

liaiiks ami \ < iv s|iai'|i i iir\ rs.

riii I'.r'iini.hv Is ul' III. •_' r, 1; _• l\|>'

Willi (lia\ ini; "In ' N ' 1 ^ nicln s in

diaiiul' 1'. 'I'll'' Inuli-pi' ssiiv cxliinlrrs.

niiMinl'il I'll 111' 1' ai' liann'. liaM a cli:i

nirlrr 111 111 ;• ilirll' s. wllili' lllr low lll-issillr

(wliniliis laniiil n|Mili lln- roi\\aril Iraiin

liavr a ilianul.i- o' '-'.'i '• iiuli's. Ilir s| roUi-

hiiiiL;' --' ini'li's. 'I'll'' IVonI is roiiii' rti d

in Ijir Irar Irani'' In im alis ol avi iriilal 1 d

jiiint liolls. Till dislnliiilioiis tor all loiir

(•\ linili is air inliilorkiil and I'ijillalid li>

a st.iini rrMi'sini; i;rar on lip' I'aLii^oniu I

ss st 1 in

'I'hi ir all r.lj. Iioilri' luiii s ol -J
[
imlHs

1 \l' I iial diaini II 1'. Tin- lioik r lias a IiiiliHi

ol -Jl In I liit\Miii liilii- |.lalis and a dia-

niilir, in c.iilr''. ol I In I 11,' inch's.

'I'hr lioili I' lull's lia\i' a lualiiiL: siii'laci- nl

.'.:i71 :! s,|iiarr hit. whil'- tli.il ol tin' lii-i--

lio\ Is 1 .-)! s(|iiaiv h . I. Ilii total In atiiiL:

siiilan- thus liriiiL: •.'.."i-'."i :'. s,|uaiv Int.

'I'hr (.M'.ilr ari ;i is ol I'J s,|ii.iic Int. 'i'hr

woikiiiL' |iri ssiii'r ol tin strain is •_'( 10 pounds

p'l- s.piaiT inrli. 'I'hr II ii'jth ol t hr 1 n-iin

fianir. iniliidniL; covi -calrln i'. is ."il IS hit,

whllr thr total win rl hasr Is PJ l\r, Int.

05



45-^ i<\ii\\\^ woNDiRs ()!• rur: would
'I'lir \V( ip!il 111 Ihr I iiLXini' III riiiiniiiL: mdrr 'I'lu t.nilrr. m| Hi. [wn t \\ lii ( I lin^^n l\|ic,

is STJ, tons, the load ills! nlmlnl U|ii>li t!;- h:i- .1 !:i!ik rn|K!r!l\ ,•! !(i.(MMI ;^lll(l!l^.

(Iriviiii; jinIcs liciii;.' TJ "JT tons. ;.'i\ ini; an ami 1,1 lon^ nl loal. am! 111 I'linniiiL; oiiirr

;ii^;:ri (.'air ol T.Hl ton- lor a.llii -loii. \mi-1i-> 'M C..". Ion-, riiii- lli. ioiii|.li !,

Ini'iTasin;,' lira\ v liallir comiHUrii 111. iiiLiiiir, r.a<i\ loi Iji. loail. Ihiiin I In m ali-

Cliicai,'"'- lUirlin'jtoii. aii.l (^niin \ Kailioa.j al 'JSl I oiis
1 \ n h iiijn 1.

to M rU lor moll |io\wilul loroiiioli\i \\lii|. IIh I'. iiii--v I\ am a iiailroail I 0111-

(1101-1 III ha IK 111 il s 111 a\ \ ^ooils tr.illi aiiii. |iaii\ lia> o\ M'liauii il il - •-> ^li 111 1 ipli li l\ ,

wilhoiil I iiilirai 111'.' till Mallrl s\~liiii, llii- ilimiiial niL.' all m \ 1 1
1 rm\almr ami In a\ \

en. I ha- lin n lullill.il li\ lln lial.hMii hanks. \it iK IitiljIiI Irallic la\is lh' li

-

pBi.L. ir»7>;»f .

~
IHK MASSlVr BALDWIN U i^'-^' GOODS KNOINK KUII.T 1-OR Tin-: CHICAGO. BURLlNOroN.

AND OUINCY RAILROAD

This locomotive romplele for the road weighs 281 American tons.

I,iKoi!ioli\i I |iaii\ of I'liilailrlplna. 'I'hi^ soiiiri^ ol III. o|iiraliiiL: ili |iai t imiil to a

liriii silli|illi-il •' - "* - sini|ilr marlilllr sii|irinir iliL'lii-. 'I'll'' larl llial the sx-lim

wilh r\ liiiili i-N ol' .'in imlii-- ilianiilrr li\ pim I rati-, lln In art of Ihr I'l iiii^y 1\ .iiiia

.".'J im-|ii-- ^li ok.-. 'I'll, lioili r. o! I 111 --I i-aiL:lil coal Liiitorv .-iml -1 i-\ 1 - lln -.ti-il (oiinlry

t\pi. I- Ssl iiiclir- 111 iliaiiii li r. .-iinl work-- .-i fl'onl-, --i.mi nh :i i>l lln volunic of Ihr

al a pii --nil of 1T."> poumN pi r ^ipiaii fn ii^Iit lMi-.mi--, wliirli Ini- lo In jiaMlliil.

iiii-li. 'I'ln n an- .">l> li iin-li ami -,s.'i •_'[ imli |-o|- lln lna\ii-.t Iralln- of this clMiarli r

tnln--. _'_' ill I 7'. iiii'ln -^ III liii'^ilh. li.-i\mL; tin railwax has ml roilm-ril Noim- maniinol li

a In-aliiiL; smfaii- ol l.sll -ipiaii li . I : .Malkt loi-oiiiot i\ 1 s wliicii. (-omplili m I'liii-

\\Iiil. III. 111.- lioN. \\ilii •J."i."i sipian- 111 I. niiiLi onii r. w 1 iL^ h no li -- lli.-iii ."!.'! t t.") Ions,

ami tin roiiiliii-.t loii iliamliir oi >'t'> sipi.-in 'i'ln --i iii-mi^ aii- of lln "J S S - (-lass

fill. liiiMi: tin- a'io;rri,Mt. IiimIiiil; suilaci lo Hitii ."itl im-ii (lii\ii-s. 'I'ln- (-\ limirrs an-

.').ii)l s^piarr hi-l. 'I'll. L;-i-ati- ana Is SS 'JT imin s in iliaiinlir 1>\ -S iiirlns siroki.

sipiaii li-il. ami lln 1 ,1111 isuii siipi lin ati r. Tin roiiinl lop hi.il. r lias a iiiinniiiim iii-

\\ilii \\iiii-ii tin- iiiuim Is i.pnppiil. ii.is a tiriial ili.imilii- of .SC. iiirin s, .-mil has

supi I In-aliiiL: siiilaci of '.iTil sipian- li 1 I '.'.s'.' Iiiln-s of -J]. t."> of :>[. ami 1 SO of 1,.

(stiaiii snii-i. 'I'ln nnlsi.lc iIit.iiil; \vIi.i1s iiicins i\l.ina! iliaimlir rrs|)i d i\ 1 l\ . by

arc Cil) iin-iii-s nnl I In n iil ii ilii\ iiii; w In 1 Is •_'.", fi 1 t In- nn in s Iohl; In I u 1 cii I nln plalcs.

.')•_' im-ln s III ihaiin I.I. tin- liaiiniL; Iiol;1i Tin ixliriial li.aliinj siii-r.-ii-i of the liiliis

win lis 111 iiil; '''! im-ln s :im| tin ti.uliiii; is .s.f.'O-s sipian fi 1 I . ami of tin liri lio\

wild Is t'J ', iinln s in iliann-li r i-cspi i-l i\-cl\ . HU si|n.-iri- fiit. LTivini,' a total hi.-itiiiL;

Till- total wi luht iinposi-ii upon lln- siirl.ii-i of .s..'i-_'t,s sipiarc fi 1 t . Tin- urate

(IriviiiLT wlici Is is l.")<»!t tons, tin i-oinplili ana is '.Hi ."1 sipian fid. .St; am is usid at

,1 ,,( 11.. , ,.., ..... 1,. ;.,., 1 ..u •(-. !. .1. ,,r...,,r, ,.f ll'.K Iv 1 11:1 re nil



l.OCOMoriM- (HAMS J=iO

I,, ,,,nnin- (.nl, r tli. ,„on„. u , ,.Ji- -' H .•;.-, f. Mnn nf lln^ 'vpr ,.f l.M-onmtiv. ,s ll,r

I
\,,,, II. Mill l..n>. 11m v>.i-lil. I'Mii- ill- iiiriii-|M'rali.'n t.l :i .jn;ii,l\

(
,,iii|i:irtnM nt

llil,ut,,l .1-, lull.iu-: I'tii.W. II _'.-. Ii.lis; liisl uith 111,- t.lid.r. ^M lli:,l il i-h..l inn-sarv

|,;,n- .,1 ilnvrr,. •_'.;:.-. In, i>: -.-..ml imii nl t.. liaM a l.iak. v, si In Hi-
.
ii-ilK-

,lii\. IS. -.'T
.-, I. .lis; lliir.l I.and (lii\.is, -JS ulaii ..p.ialiiiu - U liaiiis.

I,, I,.: Ii.urlli |iaiv nl ill i\ . a s. -Ji; tuiis; lilHi 'na 'n-ilii :, a liaii r\ liii.i, r ri.|iilM.uii,l

,

,;,„., ,1,111V, as. •Jlilon-: MNtlipaircliliiM IS. uill, Im ,nii|,!,.l ula,!-. (.MdH Imk)

•jr,.-, t,,ns: s, vmlli pan ,.l ,lii\.rs. ;!l T.'. u it li ili i\ . .a, I li. Iliinlaxl,. Tli. ,\ lin.l, rs

,,,,is; ,i-lilli |.air oi liiiMis. -J.;:.-. t,a,s: an s,, ,lis|;,,s, ,1 thai Ijir I u .. lii^li |a
,

ssinv

niil liailin- l"H'k. H -J.-, tmis. <->li.i,|,is aiv i,,iai ll„ ii^iit liaml aii,l Ha-

I'l,.. iMIL^lh of lla ,lllMIIL' "Ih'I I'.l-' 1- 1^^" 1"U pl.sMnV ,
villi, 1. IS I. pun til, Ml-

,-, |,,.t <; iialus l,v 1(1 l.,t 10 iiuli.s l.\ liaiiii si.li. In ,a,l,i- I., la.ililat,- tin

1.-, |,,t .; inrliis. Thr ula.l lias,- ,.1 tin ininiilni.i ,.t s|,;Mp ,iii\,s Iji, Inst aii,l liHh

,,,„ini. IS .-.: I,it .-. nulas. ami llir l,.tal axl, s |,av- a latnal plav i.lalaait
1

nab.

xvhiil iiasr ,,1 ,n-iii,' ai.,1 t, n.|. i- sn In I "Inl' H- "I"-!' "I 'I"' "'^"" ''"^ '"-' •'^''

._, I,,,.!,,.,. Til. tia.-tiv,' ,n,al. uill, fiiur- ai,' llaiiL:-, 1. ss 'I |„ l,,u -pi i ssinv ,> Iniil, is

nillis ,,l liialii- pnsMuv, is ;.;i,;!l-J p,.iiii,ls, -.ar -.H iiaii, s an,! Ila- In-li pr,ss,i,r ,\liii-

Tli, Italian Mat,' l!a,lna\s milaa,-, ,1, i
s | p,' niili, s n, ,liana t

,
a. « ith a ...in-

^l r, t,li. s ,,l 1 1 a,k. « illi 111,111 s|r,,k,- ,.l -Jal ill, las, Tl„- iHiikr

s,v,|-,' ^;ra,li,i.ts. part i, iilarlv l,arr, I is -J- I, . I 1 1 iiali, s in 1, n-t li. TIa iv

Notable ainoiii;- tlu- Ap, iiiiiii, s ami til, ar, •Jf,:, l„al,|- liili, s. uivmu' a t,.tal laal-

"'"!'" Alps. Til,' <:,i,Mls tialli,- o\,i- ill- siiila,', ,.l •J.m;^ s.pi.ir, l,,t. uliil,- til,-

''"*"""'
ll„s, lni,s ,s" s,ai,r«l.at la aw, Inatnia siiila,,' ul tli,' ln,-k,.x is r^:!,'

n,„l n, ,ail,i- t,, .'..p,' xmHi this ,ii,,\ , m, nt s,p,aiv h,t. l-uivvanl ol Ha ,al.. aii,l ,ai

th, S.i.ata Aii,.ninia(tni.iia- M, ,M-aiii,-h,- nf top ,'f Ih,' h.ahi'. is th,' laiiik,!' ha fn,l. .4

Milan hav,' hnilt a p,,w,iliil ivp,' <A .niii- ^ t.ais capaiatv. Th,' l,>tal «,i-lit ,4 Ha-

s,ina- \,l\ li,a\ \

p.an j,„kIs l,„',aii,.liv . til, (listimtiv,- ,iii;iii,'. r,a,ly inv th,' r,,a,l. is 7.") t,.ns. the

t,atniv ol xvliM'h is 111, ,l,la,'hal,l,' t, lal, |- nvIioI,' ol uhl,-h is asailahl, h.r a,lh, si,.n.

Tli, lust ,n..,iii, ,.f lliis,liaia,l,a«.is nilro- Th, l,mi- u la , I, ,1 t,n,l, r, cai i> inu uat,r

,|i„.,.,l np.ai 111,' Italian Stal, s\st,in al t .ail>. lias sullui, lit spa,',' ha' -'.MU) -alkms.

HM)7 h.r u,.ikiiio th, pass, nL',1- Iraiiis o\ , r Th,' total u.i-ht ,,l' th,- t,n,l,r lu
^^^

111, still .\p, iiiiin.s SI, laai ol tla- |{,.ni, - niniiin,.' ord,'!' is -JC, t.ais, lainuiha
|^,„j^,r.

I'loii lua'Mila.i hm- li, t\v,,n I'lstoja aial tla UL'^'fc^at,' w, i-lit ol Ha' k""-

l',a-.tla. On this ,iivisi,a. Ih, -ra.h' .ai th,- inotn,- t,) ll»l t,a,s, Th,' kn-th ,A th.,'

snnlh sul,' \an,s Ir.an 1 in '.'.s i to 1 in K. t, n,l, i- is ..; h,t 7 inch, s. uhah, a, 1,1, ,

I

|,„. a ,'o,itinn,.iis IC, niiks. ami th,' task ,.f t,,tl,at ol th,' I. .,',aa,,t iv,
.

K> h ,
t 11 in, las.

op, latiii- Ih,' snii^k' tia,'k is a-^nav at, ,1 by -iv, s a ,',,inpl,t,' ..v,i-all hnyth ' !•:
'.
h't.

th, ,'ui-v,s, \vhi,'h vanac aluail ',.!M) f, , t Tin' ,ni:in,s ,,l this unusual t

> p,' aiv

,a,lnis. aial nuiia nais tiinmls, r,stM.'t,,l t,. th,- ti'vina .nountain ,hMsion,

llu' ,1,1a. hahk' t, 11,1,1- was a.l,.pt,,l la- an,l an- aiiaa.a Ha- most pou.ilul in

rans,' of tla- ,, -,.110.111, s it oil, n ,1 11, u,,rk- s, rsu-,- upon tlu' Italian Stat,- Hallways.

niL'. Wlan ninniiiL' foiwanU tla- t,n,l,r Tla y hav. -iv ,-n ,-,.iiipl, t,- sat isfa,-t am, not

is in th.- ,'oiiv,nti,iiial p,.sition. hnt ins|,a,l only on a,',-ount of tli, ir liauhna ,-apa,-ity

of turiinia tla- .-niiiia- i-,Hin,l pnparal,,r> t,> lait In.m Ih, ir ccononii.-al op.-i-atioii as

th,' ntiii-ii trip, th,- t,n,l,r is slmnttil ami w, 11. 'Ila y an- al-.i,- to haul a ioa.l ol

,-,,uph-,l t,, tlu- .-hiniii,y-,n,l of tlu- , uiiin, . •J7(» ton-.. ,-n,-1usi\, of th,- ku-oniot ivr. up

tlu-i-i-liy ixivinjr tla- ,lri\,r a .1, ar \aw of th,- Hi mil, s of tlu- uiaxiniuiu graiks at



Till' MAMMOTH MAI I KT ARTltUl.ATK[> SIMl'I.K 1 H f I' I.OCOMOTIVK L'SKl. i:

Th\, ,-n,'in(? ti:!- 5n-nnh iltivcr>; a Hit.il hi'.UHli; ^.uifuce of 8.5i4'8 square l>

A :.oVI, nil Ul Tl N tOUl'l 1 1' l:,M AX( I 1) cowroiMi

Tlr> enu.iie was designed expressly for mountain service among the Alps and Apennines, where continuous

tan be aituthed eiiliei tj tiie liuui oi leai i<I the engine as desired. The coal



USKfi IN THK HKAVY IKKH.IIT SKRVILK OF TriK I'l- NNSYI.VANIA KAIl K()AI>

*qii:irt li-el. and. ready fur llie roud, weishs complcle JJ4-45 (.Amet.canl Ions.

,.OUMi l.»"Mi>M\l rsl I) (IN nil llAMAN STATK KAIIWAVS

tinuous Rrade,, ot 1 m J8 » and I n. 4(1 a,e encountered. The render. carrvmK water only, and a brake comra""i«-n

he L-oa! hunker o! 4 t.w- capacuy i:. mounted on to" ...I iHe boiler lurward of the cab.



CUAUTI.A STAIION ON T H f- IMKROCKANIC KAllWAV Ml XICO

The oldest railway statu>n in the world Built in 1657 as a tunveiit, it wa:, laUen over Iv

Government in accordance with the Church Appi opriation Order of 1856. It leniained emptv

1681, when it was purchased by the Interoceanic Railway, and converted to its present use

' the

until

The Railway Development of

Mexico
HOW THK M-TWORK OF STEKL HAS HEEN VVCVKX IN THE GKEAT

CENTRAL AMERICAN REPUBLIC

UK (•(iiinll\ 111 M, \i((i ;il\s;i\-. 'I'Im lir^l iail\\a\ wjs ..t \ , i\ linmlili-

lia-, licin rr^arilid as a kiiid |>iii|iiiil Kiii-. ami. as ii--iial. \\as <|iii Id

<il 'Idiii 'I'lildli i'- (.riMinil. \n<-~- linlisli inilialiM. il i iMi--.il a small

s(ssiil i.f ija/zliiiL: alliac liniis I, iii;lii of 'J I niili s.
( \l, ihIiiil: Ironi MiAim

f,,i- til, sp, riilalcii-. N> (il\ 111 (iiaiialn|ir. Ollni- s|inrailic mil

call ilis|.iili lis \as| niim ral lnir-ls nf iaiK^a\ liuililiiiL;' acti\il\ \m ic

**^-'-J] \wailli. wliilr its at;nrullnial maiiili sli i| l|ll^l!l^ tin lullirAiiiL; \cais. imt

ami rmrstal risnunis air i a i I'v \\liil as |iiiiL;ri ss was sl(i\s. ami iliil iml iialiy

iiii|iiiitaiil. rmji v liiis( (iiriiiiisiaiiri s it loll.iw aii\ ruaii in iii iisi \ i srin m, . 1., inu in

is imt siir|iiis||i^- thai i nt i r|a-|sinL; imli- rialil\ mlils ami ( mis lur Ihr emu i \ aiicc

\ii!ii:il., ami ciiiiiiiaim s snuiiht cc .iirrssn .ns nl |ii<Mlmts Innii mu Inwii In amilliii',

t,i (iiiistrihl laihiass liii' till' rxpliiilal 11)11 Tin liist raiK^av Inr l:im lal s.iAirr was

,,| this, \arliil licliis (,t tlir ((iiiiiliy I lial rdinplt li il in 1 H?.'! li\ lii il isli iiitnists.



nil, l<\ll,\\\^ 1)1 \ I l.oi'MI NT ni Ml AICo )()3

l-'roni llii- iiKiv li, .,1,1 ti. Ii.ivc s|)iiiiin Ihi' llii M( Air.iii raiUvMV mIimIuhi, was in-

lircMiit inliiiMh iM luMil. i.Miiio. ii'.";.'!'. ;.'a- aiiL'nn.lcd. Tin Mixifan- lircauif m.iiu-

tiiin over 111, IHM li s, SI i-Miii,' III'' i-oimtr\ . ^Oi.il cll^l i n-l liil ..I iIpii ii.iilli.ni n. i-li-

I'rivali- I iilri|insi- rrccivnl (lisliiii't en Imhii--. \\ |i, n t In- S|i< \ • i liii:iiiri;il ml' i .^ts

(cmraLifini lit cliniii'.' till' :U>i:ir-' I'l-csidiiics iiiy.v\ Nd k ci-Maiiisi il II,. N.ili..ii:il liiil-

,,| (,,n.ral rinlin.. Di.i/,. II' n c .l;iii^' 'I i":"!! ),;iii\ a-, a siicn - m ,i i " I h. \|. \i<"in

tiiat 111. I'.iiiiliN \>a^ ipiil' iinaiilr I'. Ii'll> Nil 'il liaihoaij. aihl llaiiiiiiali ((Hil-

|li.,-s, II 111 III. |ii.,\ isi.iii III lailwav la.ilili. •.. Iin iii. .1 ! .
i .1 > •' i I lii. .1 iialiiiL: iiillui l|i-c,

;i,„l ||,;,t -lu iiiii^t i|.|Mii.l ii|...n .iiil-i.l. a iiia.l.il\ -lr..k. v'.a. |il:i\..l l.\ llir

M.iirc.s I.. Iiillil lliw 111. I Iiiil.T Ih- laiMiiii^ iiii, lal Mihi-i.i. .1..-. N' la-

n'Miliii' lail«a\ I \|iaiisi.ai Willi I'l.iw ai'l 1 iia 111 . Ill r. \^ li I'll > II' il i\ . I\ clii rUiiial ' .1 I h

,ll,.,-,-,U. ;iii a\<Tau<' of t:l(l Mills 111 111 « an'ilrsMM alul 1 111 illn|)oll>l Ic lartli-- nl llir

Im, N li.iii'^ liiliit aiilil allv. 11. "as tli.' I 'lutid Slat. - lailinail islll--. liil'."!:! Ilii-

lilsl 111 ajipirrlali 111. .mmI. 111 1 .1 I Ir |i.i|h> M. \irali ( .. .\ 1 liiiii. lit -..riir..! a i-inilii.l-

(.1 1 \l. h.lini' iiiii^l iiii'l iiiiiai '^iiaraiil. I ^. ^n liii- inl'H-l m Hi' I nl
. 1

"i' iiiii.- I{ail\\a\

;is 1.1 iiujii.-. 111. |M lull-atliia anil nji. iiiiil; i.i M.\i.-.i ami Ih. Nalimial Kaili.ia.l;

ii|, ,,| ,1. w I. imI.'II.'^. .'Ill' \.ai'- al. r a .iiiiilai' .
.|i. ral am \\as

I 11.1. r 111. ^\\a\ . aK... :i 111 »\
|

.. .|i.-\ . v\ lil.'li rai 11. il mil in r. Lar.l I.' I InM' \ Iran I ' II-

lia. lA.iilMil a tar 1' arliiliL; ill''l il|"ii tial anil M.xiran I nl
.
ilia I luiia 1 l!aiK\a\s,

I.ARKDO iiKlUGl-; BKTVVI.KN LAKKDO. Tl-.XAS. USA AN'U NL'KVA I.ARl DO, MKXRO
T. ,^,.« ;....- .i^- ^.v.M,; ^1,1. ,^f 17=; t*.*>1 u.ilh :in ;iiinrn;i.;h ;il e;nh cntl 6.S feel in leniTlll.



.,r.i R\ii\\\^ \\'>\i)i:us (>' rni- wokid

mill III! wllcili t'l>ll>ulll|.lt> <l. Ml I'.MIA. Ullilcl'

file Iiailli- iif till N;ill'i|Kll l<ail«:iS-< i«f

.M«-xif«. Silici- lli.il il:il' till- iiii|i<irl.inl

ViTii Cru/ Mil. I l-lliiiiiis Mini 111' I'.iii

Ainrl'icMli Mllil MiMiMli Sollllii III Kail

ways iuivi- liccn lumi-lil iii. .iiid In ila\

till- s\sttiii foiri|in-'i > sciMH .s.tloo mill > d
iiimIii iiiii- cxfriiiliiiu friiiii tin- Atlimln In I In

I'lirjlii" siiilioMnls. imil l)it"i(ii 111. Iri.nl I, 1^

of till- I'liiticl SImIi- anil (.nali inili.

1- 1(1111 till plivsii-al {Kiinl 111 \ 1. u \Ii \i(0

i> 1.1 a \ I r\ liivi Tsiiiiil cliaiacti 1'. < 'n

I 111 wjioli it is vcrv niiiiinlaiiioiis. willi

towcriiiu' raiiyc-- li^'-uri il l.\ naiii.\^ \.n\ii-

ill); caiunii^. {'miim iim nlU . \\liin tin in

f»iiifcl'-> SI t nil I In tin. aii tin cnuiil i \ . 111.
>

vviic ciiiilrnnti i| Willi iiuini mn^ ti a^niL;

ii'ixtaclcs ainl in liian\ plaiT^ hail tn

rcM.il li. iiiLjriunii-. ri.n-l I ui I inn. wliiili

(|i lllalllli li \i 1 \ cln-.! -IilK MIhI III

I \i IciM III i|ni{i niiLfinal llmii.^lil.

Tak. 111. Ml \iraii Cintial. Im in-.laiii'.

wlihli riiMs Irniii (in.lail .Inai. /, In M. \ii ..

lil\. a ili-lani. nt 1 ,-J'J i
:'.

CurxcsanU ,,,,1,^ ,,, ,„,,,,,,._. ,|,|. j,,,,

(irajicnts. '

tlll.,n'..;ll 111. I.1..II.1-, lla.l In

ii\ irrniiic till'., tnwiini'i vaiiu.--. nii-linl-

m- til, Siri-ra Mailr. . Tli, m. laU hail In I ..

lill. .1 trnin :!.T-j;! I I. . I at .Inar. / tn T.;il^ I

I. . I at 1.1 na. ami IIh ii ha. I tn ih m-i ml In

f lit. 1' Ih. ra|.ilal. \ i I I li. lail\v a\ vv,;--

l.iirl w itliniil a sin-l. I iniii. 1. ( In Ih. nt h. i'

ha 1 1. 1, till- ( iiLinii I 1-^ \M I'l' turn 1 1 In ml imlurr

iiiiAis i.f (iiiK '.'I'.'.t-'J.'! I. . t la.lni-' Niilh

maxniiiim aia.li ^ nt 1 m '>'
, \\hil. num. rmi--

111 >ll. ^ Will |irn\ i.h il tn -nan til. ih . |i

llIU, 'I'll. 111!, wa-. Ill stall. laiil uailu. . \\as

lai.j with ai'i |.nim.l lalK. ami w as cnmi .ii ti il

m l.^M.

Aliniit th. sani. hmi thr lim timn

( hiialnh , \ la ^an laiis l'nl.,,i. tn tin

Ml \liail dull |inll nl Tami.irn \^ as rnn-

sti nc'ti il. ( 111 t his hn. . Ill mill r In (i\ . i

-

• •iiiiir a liifh rcnci- nl .'.n'l.'iT hit in lii-ii

imlr- 111 tufeu T.iniasn|in ;.n.l l.as t annas,

thi liiiililii's fdunil it incissarv In ml rnilmr

liiiiks as sti i|i as 1 111 ;i:i';! ami rur\rs as

shai|i as J.")'.» ort il 1 i laiiuis. iiwim; in iii.

ciiiiliLiiiratniii nl Ih. ...unliA tia\irsiil.

tiliilii I alti r I iiiin. I ha. I I.. I>. ill u i n. ami

iiiaiiv III lln'si lini. s, llnoii.jli .!
I :il Ih, ,1

liiiii sldiii luck, ai, ii|inii iiiiv. . Ill tin

niiliiliiillii lailius. Till ina.l \v a - liist l;ii,|

w il II aii pniiml 1 alls, hill . I , I . nl 1\ . in m .|. i

In arcnmninilali hia\\ M.lllil InrnlnnllMs

ami Inii.'i r rals. .s.'i |,i>imil laiN li,i\i hrili

1,11.1 ilnwi;. Win II Ihi l.ilt. r ih m ln| nl

in |-,iilwa\ ii|ii|.ilinn was l.ik.n m li.iml tn

(npi sul h tin im 11 asiii'j I i.iD.r. I la Imiinls

I, III In \u wi,|. mil ami Im, ,1.

'I'll, .M, Ml- 111 ( , nt lal hm iia> riinsln il

fi..m 11 a|.ii,iln II. ( ,11. 1. III. I i.ii.i in I ^.^T K.

I. Ill ilmim; Ih. \. ai-. I'.Mi,-, 7

il v^a. 1 \li ml. .1 1.1 M.iii/amlln. "'^- ^li'^i^.m

,, Crntral
nn 1 1,1 raiih.' <,, an. \ la

k,„, „..,_,.

/i|. nil. Ill ;iinl ( ,.hma Ihinilull

I 111 l!ii, 'I'liviaii t anv nil. \v hull i \li mis

aIniiL: I h. ha-, nl tin I nlima \ nil anil.

'Ihi' w nl k t hii.n-h this i aii\ mi |.iii\
. il

In .11 t -hr. akiliLl. ami x^.is tin InaVH-l
|

.i I

mill \\ huh ha- \ i I lii ill aiTnin|.h-li. il m
tin l!i pniihr nl Ml M,n. Ihi 1 allhwmk

h,|\\,,ii 'rii\|iaii ami ( nliina aNir.mnin

1 HI. 0(111 rnhu' \ aiil- pi i imlr. 'I'll, maxi-

mum ^1 a. I. w !- -.1 i|..w II at 1 111 ."n. \\ l.ilr

t 11. niiinmimi mi \ at nn \i a- plai'< .1 at

.-,iil-.-) I. . I. In mil. 1- In M, t Ihii.n^h lln

i^iilrh hra\ \' Innmllina h, raiii,- mi'is-arv.

whil, th, liri,lL;m^ is i\linsi\i' .al-n. nwmi;

I.. III.- mum lulls s|r, anis I'lumn^ iiiln tin

mam rali\nii limn I h, s|,ip, - nl tin \nlranii.

Win ir lln- Im,' -wlilL;- ll'niii dill In rllff

aril.-- 111. lavim a hiuli;. . 171 h . I 111 h liutll

hv I'.iT I. 1 I In^h. hail In In ml i n.liii. il.

\\ hil.' Ihi' hairanra >aiil.i Ivn-a i- rins-i ,|

al a pmiil win i. tin xv.iti i i- -.'TIM. i I In Inw

lail I. s. I.

Tin nimmal Inn i,| Ih. lniiiia\ara ami

I'arllir. whiili i-aiin umhi tin' (111111111 nl

tin M, \i,;in (,iilral. 1, pi,-, nl- an iflmt

wlilill \\as niaili In lallA a raiiwa\ iliKii

tinin Ml Mi-ii ( it\ tn Ih. I'anhc t!r, an s, a-

linaiil. Itiit il 11. \
. 1 L.il aii\ hnlln i' t hall

l!alsa-. a ill-taln. nt l.'slaT liilli- -niilli

nf thr capital. liil\Miii Mixiin til\ ami



rm-; r\ii\\\^ din iioi'mi-m" oi- mimco 1"3

riHT of '.'.."iHI flit III < li \alioii. III! i;r;ul> fiiuii I'm hi. i In Oaxaca "as <<iiii|>li l( d ill

Ixiiii; 1 ill .'la ••! Ii> l.a lima, ami lliiii iss'.i. \\|mI( tins railway is tliiuout'lily

<|cs(<inl> KM an iiliiilual uiaili to u.ll ImiiII its uradf is one of tlic worst

I'licriiavaia. Iimih I||, mmiiIs i.I IIh aincpii;.' liir National lilies. I.ciivinjj I'liilila.

banks soim i<|. ;i I.I 111. iiij;:.il (li.ii.nl.r u In re llir rails iirr at an <l<vation of 7.0.V!

ol till coimtrv tiiav I" ..mHi. i, ,1. ;iiiil tli.- ful. tin n is a sliirlil fall folliiwid l.\ ,i

liiaw ;.MM(liiii.' is<i|ualliil l>\ 111' -hiiiimss nsr fur fj iiiiirs on a liaiik of 1 in .'i."i to

of the <iir\rs two jils.i^i l.nlnis In iracli an iliv al ion of ',.177 ffit «t Aliioziw.

rcoiiuinir:i| (m,. i :il mn. 'I'lir lAlriiiii dilli Irossini; this siiiiiiiiit tin- l:ill is alii'.osi

CIloSl. RIVI H I'.KUIGK

Tin- r.iil-b.i--e i^, 177 fi-el ahuve thi' iivti level. The ba^aUii. loim.aiim cil ihe rcji.k is iviiious.

ciilU ulurli Ihr i;iilua> liuiltiiis i\|Hrl- ciiiliiiiiiius. al 1 ill r,r<. lor l:i(l iiiili s li.

, lie, li is n \.al. ,1 111 tli( l;in>nii cl. la .Maiio (^iinl cim r. al an allitnil.' of \ .si) i Int.

|„|,,\\ I'm ntr li. l\lla. 'I'lii IT uas iiist tlir 'I'll, ii IIk' Imr nnis mailv Irvil li.r a 1. w

,,|,|„,rtiniil\ lii^'l a raillinlii. ami it «as mil, s. Iiiil u itii lua\ \ riii\ atun- to 'riuiii lliii.

(;,U,,I. |||,. ^ulril is slinll. Iillt Itsslii.s clc >ssini; t llr t \M > Ilia 111 s| irallls ii ail ill IL' t iif

;ii'. Milir,,!. ami m placrs ,.\. liiaii;.'!!!!.'. Papaluapani liurr. 'I'lir iMasatimi nl a

•I'l,,. |1,„„- is i,iTii|,i,,i li\ till lailuay ami ualiriy out of t lir ciifl' facr uas alimirmally

tin- stnaiii. ami lli.r. "as a s,\irr (lispiilr li.a\\, wliiir drllictint,' and retaining "ails

|„ lu,., ,, till- two for span, l-'ortniiatriy had to !»• ml rodiicrd lilicialiy. Tra\ riliiii;

th, sir, am lias shnmk, tliir,li\ lra\ ini: a ov. r tins liiir olTrrs a sinkiiii: tliaiit;r m

narrow ._'alli rv availalilr lor Ihr pair of I'liiiiatir fomiitions. and is IrMnu to tlu-

liiilals, olhtrvMsi Ihi lim ihmt roiild iiavr iiassriiai r.

lirni carriid In twn ii Ihr louriim; walls. l.iaviiiL' 'roimlliii tin railway has a stilt

As It was a inaxminiii liradi- ol 1 m -•'' cliiiili to I.as Srdas. K) mil. sawa\. o\
.

r a

ha. I to lir mtrodiicrd, with curves ol only i:radlrnt of 1 in •-'.'). Tin tr.irk is lioM d

:i;!0 i.rt r.idius. in li> tin Surras, Ihr wails of wliirii towrr

i'ilr MrMrallisoulin 1 II ii.ui

59

.1 \ . t. AH I lU I I 11.
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NATIONAI KAII WAYS Ol MKXICOS MAI.l KT ARTICUI.AThU COMFOi i

I.JCOMOTIVK

Tiil.il lein;lh IIJ.I tret ; weinlll in ninnill,; orucr 227 tons.

KNINO 1 Ki

f,.t. TllMc u;i- nliU "11' :i\.ill.il.|. i.Mii 'I'll. u|i..l, lin, ^^a> l.iL.., ii, liaiicl. '.if.d

ll.iti. 'I'lliil ":i- :.Im|iu .1,1, 111, -If, ;ilii. :iii,l mil, > li, iif^ f Imill. Il ^^.l> ;i dallli;: lttt,|, 1-

llt, tail"^i\ liuiMii-- li"'l^ It- l'ill,.uiii- Hi, l.ikiii'.'. I" caitM
,

III III. Inn,
,
lltr Itiil'iic Ii;hI

lalt.l'-. li. uiM, III.- lui-l- .111,1 litiii- -l.i\ a>MiiN,,l ((Mishl. taM. |,n,|,(ill ii.iis. \>i

i,|,K niilil an ,1, \ali,,n <.l i;.:!;'.ll f' t t> , ,,ii\ , iM,,n v.t- c.miil, I. ,1 tit 1 .s iiiciilli..

altaiii. ,1. ^•t III. suil, lil.arkui.^ ii| a aii'l Hi- t.i-1- "as (aiii.d ,.iit -,. .killulK

Mi.^aiilir Mai. 1. I.i.l ci.n.l.M'il. 'Ill' I'l" Hi''' ^ " .^
f' " """" f'"'"' '" "'•""'•'I"

I, a, -,.l I,, ilii,|. Ill 1. 1(1, I 11 -ain (',i\aca tli-if -, |i, ,liil. ,1 Inn,-.

iit .-.(»t ImI. all,! Ilf I'.nk 1.1 1 111 r>r, is l!,,,.iisliu,linii IP. iN, if |,i.i\,,l a Inf^i-

tal- I, ii|i (.iir,- iiu.i, I,. .hlii.M lliis,ii,l. lask. .\ri,r l,a\iiii.' C,la\a at .-.Ti..V.->

It 1. r,,|liinal, I,. I llr pasMll-d- Hial lliis f, , M Ir liii, .
I.\ lia alls , .f a ij I a, I. , .! 1

in ."ill.

litic mils lliii.it-li II. liK s,., inc anil lus|,,iic ami \Mtli miA, s ,,f •_- 17 f. , t ia,lins. s| • i|.....;l, ,|

CoiinlfV. olli-ruis. If «,.nl,l |,i,il,alplv t, Tnhf.a at .s.';.;il f, - I
.

I'n.iii llial
|

I

bciiioiiii 111' --I"" I'.'"'
"I 111, tiaiii. Ill a still It.aMM- lis, 1 in •.'.. Iiail In lu'

cniistritrlni- tills i..a,l it ap|„a|s .•, . if int f,uln.a ,1 in nnl. r l,i l'.iih I. a lima tit

th.' ,11-111,1 is ,n,|, a\(.iir, ,1 L, ,1is,m.\, i Hi, IIMHn I'lt. r,>ll.iur,l l,s .a ,|, s,-, nl ,,l I m -.'i;

nii.st clilliinit inst,,.,l ,.l llf itistist l,.ia- t,, ntu-li MrMi'u t il> tit 7.:Un'7 f,
, I

.

W li> ii

{^j,,,i
tlir cnaiiit <rs ctiiiH- til i< l>nil,l it \\.is i, ali-, il

\Vh. It 111, hI.1 N.ati.iiitil Ktiilii.a,! 111. Ill tli.it siuli L'ra.l, s ci.iil,! ii,.l 1., i, tail., ,1 l,.r

((,r|ms (iiiisli. T. Atts. to M.MCI) lily %mis Hi. 1,. a\ i, r trtitlic. s,, ;, |„,1,1 |i,,li,> «as

una,ftttk,i,. .1 iiaii,.u t'tiULX- -.vtis M-l.Tf,,!. tiil.'pt, ,1. .Ml Imt «• it ..I' -'•-'•• niilis

!ls It uas |.,if.,.|l\ a,l,.|itat,' l,,r Hi. (\ \s, n ttli,iii.!,.n. ,1. A .'tti. till r, .,,nn;iissaiir,

istiiiL' tittilir. l.iit in r.iU-J it uas r.alis,.! \v .as iiiti,!, . tinil tift, r s,.|.in ihl' Hi- (imiiiI i v

tlitit it «,.iil.i lta\, I.. Il, ,.in\,it,,l t,, III,' tli,.r,.i|.,'hl> Hi- pluttirs , tm,,. l.a,k XMlIt 'i

sttiialanl L't.n-r if It uas 1,1 |,i(.\,- ot ;>( l\ir, . sciiHiImhiihI Liailr ulilili -ti\r n,, in ;i\K r



INI U\ll\\\^ 1)1 \ I l.ol'MI \ I Ml- MIMCo ,f,7

risi' lliiiii I III .'id. I III |iit>|Mis.il iii\(iUiit

lii'iiiiclnni.' u\\:iy frmii llic old line iit

(iiiM/.iilr/., mill riiiiiiiii;; \ la (jiiinliiro,

lliii<'liii|iiiii, Apasco, anil n (,'aiiiiii^' IJir

i>lii Kl Sallii liraiicli of the railway at

lllli llllrtiH-a.

KV( II llic III I line Was liiit lift iiltiiir

Ix'twi'i'ii Tlalnrpanlla and l.rcliiriii. It

had a niaxiiiiiini ^'radc of 1 in t'.tl to pt
«>M r fill- liill at Haiiiciitii-.. Till-, was cut

ii:il III lav our of a liank rism:: 1 iii KWi

with a doiililc track tunnel T.'U fed in

liiietli as the principal pic.-e of worV;.

This latter change of line was earn. <l out

jointly l>v the >Ic \ican ('< ntral and X'.iti I

Hailioads liefon- |||. cMii-o!idal icni. Ail.r

lea\in;; lli' 'I'lil,! liisM' lli. l'i.hI'-- laii

1 ill •;<; lor M^ iiiil< .. I III Kill loi .iiimI Ii, r

Hi null -,, Mini a ri ,ic|i c>l' 1 in i.i; lur ( I imli ^,

In i:aiii the suiniiiil al an i h valinn nf T.s.Kl

|i I I. a> eoiiipan il wllli III. Ills f. . t .it l||,

Sala/ar ^nniiinl on IIm oM liir . 'Tin-,

]\i\\ roiiti |iaialli K IIh oM Mi \ir.iii I ntial

hion I ir I' ->. aiiil i-. ,i1m ml IT ini'i > I' iii'ji r

liil\Min (^iniilalo ami MiMio lil\. Inil

il liaN tin aiK.iiila'ji nl uiaii. . s, , n,,^ ||,.,|

its inaMiiMiiii !-• I III KM) ImIuiiii Hum-
two points a-. I'oinpared w if' rises of 1 in )lt|

and I III .".7 Oh (he fot mhI sliorfir

route.

.\lthoii);h thcKradniu and l>''id)^ini; on the

whole of the line was heavier than i»

(.'ciii rally jiistilialile on a new railwav. tin-

larthwnrk averajiini; alioiit IJ.lMMl eiiliii-

yards per niilc, yet alto).'etli< r nearly Ml

mill s of track were sn\ed, while the

i'ni(incers' reports pouitid to an eeonoinv

of ti;;(l pi r day against the line via Toliicn.

Tlic (stiniatcs were fully jiislilicd. nIik e

Nviiiii Ha line was tiiiisliiij and put into

service the tirst niolltirs •.lolklllj,' sliowid

a s.ivinj; cxccidini,' 'CI.. M( in the fuel liill

alone, uitli tin r. .alt that tin- mad. \mIIi

it^ null a^i i| lap.ieity and au>.'niint(d

Ir.illii'. paid lis cliarues. plus the interest

• i:i till aililil n mal r,i|iil al in\ i --li il. and

linn II ft sunn 1 |iiii|_' o\ I r.

\l plaias on llii> liiii- till' work was
I \i

' fit ionall\- III a\ > . i ^|ll i lalU on I In

^Inlili liilvMin niili-|io^l > li.") and Til mit

III Ml \i(o. «lnri' till iarl|i\Mirks .aMrauici

OM r 1-,().IMII) riiliii' \aliN |.i|' niili. Ni ar

A"-oiniK \ll\\- Ol THK raAXT MAI M T lOCOMOTlVI.
The tendtT tarrie; r.Suu gallons el water, .ir.d 3.J0() gallons of oil.
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„,,!, pu^l V.< til. l.MMlH.n r;M, lum^s .-, l,:n- uas l.ni^h. ,1 >.. .1..- 1> ni..m Ihr .:,lrul:,t, ,1

vuu-i Km fr.t n, vulll, an, I l-jr.:i I- I Inn. thai Up trains ,-,,,.^,,1 u^ ,v ll,.-
.
ni-

1h.|„w .M-M(l.- l.A.I. \MiM ll,K ,a,. «a. hanknunt until, .lax 11,. nHtaNnarl„,nt.

.va.-lHii a vla.lii.l ua. s,„„.l..l a. 1 . i-m lh..iiji tl„ „a.l. ua. I..u an.l tl,.' u..rk

,|„.,.a.„stan,l,h.a,,.s,.a.M.lla..,|.|.k,~l. Iia.l n..t li.
. n ...,n,.M..l t.. .1. lull uMtli.

„„ans "i spanning ,t. I!nl ll,.' .n.^nu.rs Still, tli.> la.t tliat tiain. .uiil.i .•..,..- it.

BRIDGK OVl-R 111' rAr.AIOAl'AM KIVIR ON THI. VI.KA CKU/ AM

Tlie total length in t.liJI) feet.

..,rllMUS RAILWAY

.v.nt int., .al.ailati.uis v.rv tan lulls, an.l an.l that ,,.. .1. lav lia.l .>,a.|.n-. ,1 t. ..M,-

,h,s l.,i,n.l tli.it. takniL' M..I at 111.- p.i.v stni.Mi,.,,. r. pr. m ,;lf.l a savii,..' of t.s.r

,t
,..„! ,n M.Mf... fni^lit an.l .hits pai.l. a UKm p.r .las. an.l tin- uu,vr than f.iv, tv.l

M.,.ln.-l u...ikl.-..st as nni.-h a.an.inl.ank- th.- a^hlitamal ..ntlav .-ntail.,! tluivhs.

„„„t. Th. sia.lu.-t u..nl,| lak.- at Last «l..l,- th.iv ,s n., ...slls st.,1 stnu'tuiv t.,

,.i„l,| .v,,ks I., laiil.l alt.i' th.- in.taU k. , p in i-.iii.lit i.ui.

,,",.h..l th, lu-.a.h. ulnl.-. ...I th. -th.r AiH.lh.r s
,

r> Minilar issi,.- an.-, lu-ar

|,a„.l. ,f th, .ap u,-|-.- nihil ;i uas ,-..1. n„l. p.M \-0. Tl,. 1,.,-ahn^ ,n,ni,-.-r was

,„hil,,l that th. .nihankiiMiit u..nl.l h. .•..nfp.iit. .1 u itli a -a-, u hu-li h.- .-'.t,„iat,-,l

na.U l.s th. Inn.- th.- raiN .,a,n. ,1 H. ssnul-l "M"'" -'" -•"""" •"'"' >^"''-

\,'.,.„„|„i..Mh.-.n,lMiik,„.nt«as.h.-,.h.l ft sp-.l t'' hll. Th. alt.n.alis.- «as a

„„ \ ..„„,,-; t.-
, -Ills. It. 17.-, h.t 111 l.n.th, Ma.ln.t an.l .-i tnnn.l. Tl,.- siluati.m v.as

|,v -,l,.,nt lsr,.| span,.iii.lNMthualNn,a,-!v .1,-,,, ss, ,1. lull linalls it «a^ ih 'aih .1 t,,

,:, f,,, , li,.h «a. huilt t,. .-ai-i-s th. uat.r Inm th. lunn.l int.. an np. n .-iittin.j. .iii.l

,„ Ih, 1...! an.l th.- -ap ssas till.. I up ..n 1.. ,lninp 111. -p.al n v.,
I

lh.nl, ..n,

,„1,.-,- s„h- sMth .l.lMis. al,.,iit hlll.tlOU rnhir in!., Ilf -ap, tl„,-,-l.s .Innnmtin^ t i.^ sut-

,.,,-.M,.-m.. i.M-.l l.,l„-i„._' th.-.nil.aiikni.nt .hut. T.. ,1ns. th. futlni- ,Mtail..| th-

l.', „„. ,.,..,mn-.l h..;. Tins .-inhaiikm, nt. nin.ival .,f .„„.- M..U.10 .-nl,,.- sa.-.N. Init.

.till kn.,sv„ .-,,n.,.n„alls as Ih. - Hi.' l--lll,- th- hanl. .h,ssy l.tsa pi.,v,-,l lianh r t,> ss.iik



THE I IRST BRIDGE AND TUNNEL SOUTH OF TUXPAN ON THE TUXHAN-

COLIMA BRANCH Ol- THL NATIONAL RAILWAYS OF MEXICO.
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tlrin Ihi.l 1...II :Mitiri|.al.,l. M ill. u 1,m, I In liuns... uilli ,1. v.iImI II.m.is an.
I

c.nn-

r.iiU r, ,,. li. .1 tli. ;-ii!. a!lh"ML;l! Ml' v Kl -al"! 11..11 ru,,U iur llir ^.lll^
1

l,;,v,. ,lns. I It. liarU laMii:; u;,> .1. Ia\,,l u-nll I.mI.I cut aiiv lli,ln,-( n m 1,1
.

ainl

|,,|. .,1^ ,|,,\,, I, III h:i,l a -I'.l \ia.liKl Immi Imtli.Mtli .-.:! Mi.ji IhiiMiiil^ "'IV ,iv,l,,i.

i,,|,.,„|iir,,l th. il.l.iN v,,Mimi:.\. I>..nal».iit Tli- lalM.iir ,l,lli.aill\ ,l|.a
|
.p, ai

.
,1 1.1 -

l|,n. u..ksl,,ii^r, ,-. aial.l.^. Tl. |Moi, ,.| M.M.-,, niav Im-

1),,, 11,.. 111. r..nt |M ii.mI ..I r.Mi-^tMictinii ur.trlir,|l\ iMHi-. laiMi, a|.|'i-..ial.s a l:<^..,I

-rMrii-iuii.liav. 1mm, tnailitani. .l.irtiv.ly <liv i h t"l' Ihiu-H ^hi,I 1,1^ lainils. In

,1, r,,n,iuiirtio„ uitli tl„ r. \ 1. u ol tli- sn,v, >s d tin- .Ai-uiinriit .
all

The .Arroyo
|,iiil,liii. .,\ .\i-tiii" Iiih - n.u lim ^ 111 M. \ir,i ar. ih,\\1 1; |ir(.\ i.l. d

ChicoUrid«c.
^^^^

^-^^^_^ ^^^^^^^-^^ ^^^^^ ^^^,|_ ^,^^^^,, ^, ,,,,„, ,,.,„...,,. ,|„v l,:,v,.

In.ni 1)11, iHL'o In I.lano (.laiul. . a ,l,.ta,HV pn'V, .1 t„ 1h un, ,,i ll>.' 1,-1 n.v. M Is

,,| ,;:! iHil.v, 1,11. r..l M.iii, |iv. Il\ |in.l.l. Ml-. nn Ih. railua\-.

n,. li,„.n,n^tlM.„i,l,al,..M-aiiv,„ilorM.iu, Tl,. V.ra (,„/, aii.l Ml.inus IJailuav

,l,.ta.,.va,i.linlh. -il..l,itl,.,aii,. „.v,s.ar> i^.l.^t,„.,l to plav an nnpo.lant |.art in

t.,-.u,iio a,.,,.-., tli. .\rn.v.,ll>i.o. Til. .n- ni.lu^lnal , N|.anM.,i, an.l ,1. -

^^.^ .,._.^,j^.

.,,H.r- at li.-t ].!,.
iH,s..i I.' ,.i..\h|. a \ia- \

. l..],,,; i,f . Kroin tli. t. <lniiral ,_.„^.,

"i,i,.t. l.iil "h.n 111.' ...iiMillin.i MwMH.rs i„,ii,t ol \ i. u il is not partici-

,.,„,. 1, 1. I,, 1 II,.' pn.l, 1.1,1. II,. y |,.i,il.a .,nt lai-lv nit, n -t in-, tl,.- out staialin- I. aliiiv

,1,;,, ,1 „,,i,l.l 1„ Ml, |...ss, I. !. to srnnv sali- li.in- tl,. I„ aw I„„1ljii.- uIikIi li,,- li-n

l,i,.|,,,s stiiiii. ss f..,- 111. -tipnlat..! loa.lniu t'"""! nnav ..i.lal.l.-. lint lis ,,. aiis ..| a

uill, l,,u.,-s ..Mil. 1,. ,.J,t \^l,i,li uMv f, .ni.l n.u l.iaiuh In,.' jn-t .•..n,|,l.l. .1 llu-

t,, I,.' n.v.s.arv. .VcronlninK tl,.- via.lnct |.|-..s|m i-,,„s San .\n,ii-.s T,i\lla tol,a,-.o-

^^as a],ai„l..n(.'l ,n lax,.,,,- ..f a canlil.A.r -f.,",,,- .li-ln.l \mI1 now !,. ^iv,i, ,ln-.
,

t

iHult,.-. «,ll, a,i,l,..r anns -( Id.". I. . t. t raiis|„„tal ,.,n with tl.c roast. llillaito

cantil.A raniisol' i:).'. f..l. an, I .1 si,.|„ ,i,|, ,1 tins husin. ss has lia.l (., Iir «olk.-,l l,v p.ak

^ ,,| ,._,(, 1, ,1 11,1,1. trains ov. r a tiail ol :S."i in, lis. i,, 11., u.,1

On, s.A.i-, liaii.lM-ap t.. laiKvay r,,nstni<- l,y luo or liir. . ,la> s' jonni. v l.v iT..r

ti,,ii ,n 111. l.,«,il>ni- In.i.i.al pails ,,f sl.ani-r. aii.l linally a KMinl. s' railu.av

M.A,,'., is th.' cliiiial.. «,tli j<,nin'> »,, \ ,
la ( i-ii/. .\iiotli.r railuay

Climatic
ii^ liuiii.iitx. suaiins ol tl,. s. ,,f ..•oii..n,i.' ini)H,ila,,<v is tlial. .< U i,,il,s

Difficulties. .
, .1 ,11 n . ,1

i.|,ats an,! i,,..s.init.., -. an.l M, l.i,;^lli. , At, i,.l,nL:' lioiii 1 ,111.11,1.-. an, I

.,l„i,,iii,al rainlall. In s,,ii,.. ,|istn,ts tl,,- ruiinnm tiir.>n;:li a rulily I, rtil,' aval, I,-

latt. , av.i-a.i.s about 1.-. ,11,1,. s |,. I- ai, num. ,l,stiirt. H, Ion tl,.' In,,- «as 1,1 s. r\ „•,

n„s,. ,-.,ii,lili,,iis aiv r. s|,.,iisil.l. I,,r a pro- ..ri|. r tran|,.>rl uas ,1. i,,a,i,l. .1. an.l .VX)

,,.. ..,1 sl,.,rtau, oMal...ur. ai,,! .N.n 111, <ar l,.a,ls ol uam nm iv tak. n .ml Ia

liali\. toll, r uill n,.t l,.l. lal. tli. 111 nnl. ss una lis ,,! 111.- .•,,nsl
1
net ion trai is.

,,,,. sMty conii'. U. Tills ,1. li,-i,n,-\ ,l,„s lint |,ossiI,!n- tli.' most iin|,oitai,t n.u

,„,t a|,|ilv oi,l\ I.' ,-..iistiii. tioii. I>nt to lui,' Is that ulii.li ,s li, iiii.' (Ins, 11 li..ii>

tia.-k iiiauil. uaiic. as u. II. Alllh, Im. s T.iiul.,.',. .In. ' I I., M. \i,',>
,|._^^p.^,^_

mill. Ir.ipi.al ,lis|ii,|s .,f •M.A,,,, lor \. ars til\. Wli. 1, ,,.!, i|,l. t.,1 it "ill >u.vico Line.

,A|„ II, I,,-. (1 sii|,r.,ii.' ililliiailU in -.ttiiii,' const it ill.' a loinii.l.ilil. ri\ al

I,,. II I.. s,i\, as ;;iinj.'( rs an.l plat. la\ , rs. to tli.- lint isli - ..\mi. ,1 M.Airan raihwi\-

ai„l at tun, s tli, pcnnaii, i,t uay f. li into u!ii,l, ...nm.ts 111.' luo p.,mis l,\ a hi,.-

a ,1. pk.ralil, couilitioii. Til. iiil, ro,-, am,' Jti.-,; mil. s m 1, iii:lli. an.l 111. Inl
,
ron amc,

„as a parti, ailar sulf. i,r m tins r,sp. ,1. wlii.ll lias a Im.- s,,iii. -.".If, nnl. • Ioiil'

III I'.Ml,-,. li.iw.A.r. this ••oiiipaiiy .!. , i,l. ,1 l»tw,,,i 111. .aoilal ami \', ra Cm/. At

to s!!- v,h.. 11,. r llv or,, vision of ston, th, pr, s, nt t Ih. Nal,.i,,al liailw.iss



T!

\
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h.iM' to liaiiillc IVrinlil 1» t\M ( II Mr\ii-(i ( il\ (A 1 11 1( |i Is .":! iiiilu -^ 111 (liiiiiu tir. tlir ((.imiu.ii

and 'raiii|iii'" l'\ tlv. roiiiiilaliiiul idi.lr stroke l« iii'_' •"- iiu'lii's. TIic (lri\ri-s an

riiiiiiiiii; \ia San I.ni-. rotoM. in\ol\inL; a .")•> inch's m (liaiii.tcr. Ilic (lii\ my wIimI

liaiil o\ri- some f.oii mil's. In spil' ol has' IW Ui\ 1 inch, and llu' ni;iil "li"l

tills (Irauliack. IioU'A'I. mix ;:ood Imi'- l.a'- |l» tut. 'I'lii straiiilil lop lioil.r

js ina'l.' \Mtli th'' li' iLilit aii'l pass, n^;! r is Ml iiicli' s in diani'lir. aii'l lli< uoik-

ti;iilic. III.' i-'ciiil 111 III'- r.s|H(l Im III- iiiL' siram |.ri ssiii' -J-JO i.omihIs. Th'' lin •

litll,, il anvlliili'j. I.'liili'l thai ol the lio\ is I'J t" t loli'i I'V i\'. trrt ui.!.-.

\, ,., ( ni/, lout, 'I'liis iHitonnaiic is lli'' total li'alm-- smtai< ot liiv lio\ and

uiidoiihl'ill\ iiial'Tiallv asM4"l l'\ IIm- tiili. s I,, iim t.Tdd s,|iiar' Ii i t
.

Th' I' nd' r

, X, ' 1 ' lit tanlili's. natural aii'l arti'Tud, ot tlii- XaiidTlall cs liii'lncal t\|H- cailKs

al 111' poll o 'I'""-
|?\ 111, 11, w T..')(>(! vallolis ot wall!-, and :i..",00 Liallon^

III,, III,. ,||,|.|||,-, uill li. ivdih'il to -".»•> of oil li.pii'l hi' I. whi'li IS so pl'iihhil

mills. \mI1i Miad's ol 1 iii -l»> upon Hi'- and ila ap in Mi \iio, hi iiii; lis, d. 'I'l, s,

i'oastal plains, ami a iiiaMmiim ot 1 iii r,0 loi-oiiiot i\ .
s .nv ,|, si.^n, d iiion pai I ic-nlail\

upon 111' M mil' s anion;! IIk moimlaiiis. tor uoikmi;' o\ > r 'lamasopa Moniilain ol

|{\ imaiis ot this raihva>- a p'lw rtnl in- 111'' ( ai'l' nas |)i\ision. and aN(i on Ha-

ciiliM hi Ma- ,1' A'lopiii' lit ol 111'' 11' w s'ctioii h'twirn Mixuii (il\ and ( ii' r-

poil ot 'raiiipiro will h' olliivd. na\ara. uii'ii' III'- Ljvadis and ciiiMs arc

'I'll.' s,\, ril\ ot III' uiail' s and sliarpn. ss pall iciilail\ aiUcisc.

of llic ciiiv.s on many ol tin-

hil^i'sl s'ctions of till- National

s\ s|, 111 has off' Till soiiH- pr. Ily

pi'ihlinis 111 ' I'oiioini'al op> rat ion.

( 111 111'- Hlitish M' \ii-an Inn liii;:c

l-'airlic 'nuiii's ai'- ci iplo>
'
d. hut

on till' (io\ I rmni-nt s y s I ' in

urt unlat' il coiiipouiiil oil hinnin.,'

Mall' I I'lC'iinol i\ c s ha\c hicll

inl rodiii-.'ii to work tla- l:o'1'1s

lialli''. 'I'liis'- cniiinc^. of \\iiich

I w . lit \ h,i\ . h' ' n pnri-lias. d from

Ihi Hal'lum I.ocomol i\ c- Works

ot I'liilail. Ipliia as a lirt ill-

s' ilin.iit. ar.- I In- h. a\ i. si c\ .r

hroiiLilil mill '\!' \i(-'i aii'l ar. al-

lii'i-l as lari:' ami a^ pou 'rtiil as

any in iis.- on tin rail\\ a\ s ot tla

.Nun ricaii coiil iii. iil . 'I'la total

Iciml 11 o\ ' r ijiMiii'- ,'111,1 t, 11.1, r IS

l(i:( l'"t. hy ]i)\ t' t ui.l'. aii.l

ir. f. . I ill h. i-hl. ( 'iiupl. h . Ill

nimiiiiL; m-'l. r. I h. \ \\ .il;!! ii. arl\

•_"JT t'lns. Ih'' \\.i-hl of 111'

cnunii hi iiiM l."()-^'.l h.ns. with

1.'i:{-'.i tons upon ih.- driviis.

'I'll' hiLih pr. ssiii'i- (-\ liiid'i's ail- ^,-^. xiii. tuxhancomma mm..
'_') \ ni'li' s all'l III' low pleasure The rails r-jll p.,r.illel with tin Tu\pan Kivet.
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The trestle w.is l.JOO fdet in length, and :i«,liiiO cubic yards of earth were ll^td in the embanl.ment.

The whoie load is discharged by 'h'^ mtans wiliiin a distance of 5ii ieet.

The Railway Builders' Heavy

Artillery-II

DEVICKS 1-OR UNLOADING BALLAST WAGONS AND LEVELLING EMBANKMENT
MATERIAL

IHlNi; iMint Years tlu- ImiiIcI- than a ton cr two (if mat. rial lias aistii way

•pv ,,,^ ,,|, ,,f loitv .luhaiiknii iits. to vi iiici.s .if or, at.r .-aiiafit y and dilfrr. lit

'—^
I nnil till ,lis,'liari.'r of waoons dt sion

la, 1,11 with • -poll takin Tiic small ballast truck is an ix|itnsivi-

^'_T^j i|.,,„i a ,.,ittiiio or the ballast i,i,cc of i (iui|imont m a larof tm.l.rtakmi;

j^^^_l ,„t, have inidrr^'ono startling; A smolc moutlifiil of Ih. caiiacions st.ani

'*^^ iliaiiLi--. The (lav of tlu- navvy sli,iv.l is almost sulll, 1,111 to till it
.

Accord-

xTah his sl„,\,| throuiiio th. spoil ,,v,r- inuly t lie , vohit loii of lar- r cars. dilTirino

hoard from the trucks is no mon : it is in dcsi^.n and o|ici al mn foMi, t lu.s, o, r,, r.illy

too ^low and , \|>,iisi\c h,r the prcs, nt ,in|iloycd. uas but natural. The-c ballast

hi-h prissure limes. Similarly, iijioii bii: wa-ons arc ot \ar\mo I\ihs. Tlu y may

v.;.vL. the tiev i-iUa.st car holdim.' n.o nior,' ranoc iiu to ;}() i'cct or more in Icnutli. and

4,'-



T!II- K\II.VV\^ Ml II.DI-KS* lll-WV AKIII.l.lin .\7^

1111. 1.11>01 KVVOOll DlSCllAKl.lNC. I'llUeWI,

.1^ tl > I III < >\^ I III spii'i I it III H or

"ill' 1 -nil III I llr t l:ilk. Ill if ill villi! lull ll

|>.ilN run In ii|ii iii il :il niiri . mi iis to i|rii|>

till iiLitrllal \irllr:ill\ tlunULlli tlir link

\\liirll ll;i\i 111 in lalil trlii|i(iriilll\- iipiill

I list Iiiil; arriivs a ilipi i -Mmi.

Will 11 till l.arkawaiina HallvMu ili I'iili il

111 1 11 nil! ilv III w I nil liiUviin 1 Iii|iati-iiii^

am! 1 )i la\\ari (,a|i n a-- ti. a\ on! tin lira\ \

Viailiv am! -!;al|i (aiiAalnir nil llir iild

inail. till lailwax Iniililir- liil iijion an

niL;i niiiii-. ixpiiliinl In lill tiic linjii- lifts

arin--s \\|iiili till nru aliyiiii iiiit ran. Tluv
'Itilrlnil \\ilrralilrs llnni iiia--sl\r XMiniirii

IllWils arln-s till \all<\s. l-lniii tills

slrnili 1 ri iiiiiiiiniii'at mn IhIumh Ijii- np-

|iiiMIil; liaiilxs III' llir LMis IIha siisiii nilnl

a ll^lil I rai k. rnnipli tr w i! ll s|i ipi |-,. 'I'lir

lialla-.! tram-., in lliis inslaliri-. win cnin-

|in-ii! ni till -mall waL;nns. am! t!ii\ win-

liarkiil liy a small ilnliki \ locninnl l\ i nii to

tills siispiialii! sill tell nf rails, am! wi IT

insttai! Ill' liriliL: ri'a/A -InnkiliL; I'nnuli \Miiiili n nnlnailii! Iinin niiilair. tin- spnil liiiiiLr

liiiMs sliini; nn xvlinls. air -ill istani la! srallini! in all ililrctmns tn pilr up llir

t lucks wi'niiiilit 111' still, capalil'- 111' canv iiiLT <nil).iiikniriit lulnw. It was a snniiwliat

ll'nill K) tn ['> tniis n! spnil. iiiisil lilia in i ml laiikinrlit -Imili! inu , lint

Sniiir nf till- viliii-lis air niiiiU i nlai'u'i (I 't piiixcd rnniplitrK sucrrssful am! (cnnn-

( ililinns nf tlir pini\ tliii I tn liM tMiitiiirks iiiiral in tlirrasrnf till- !arr<r tills lanjiinL;-

i;cm rally rin|ilnyr(!. tin- rnnnxal nf tlir n|> tn 110 fi it m liiiL:lit wliirli (Irnianilrd

s|>nil frnin citiu'l' side Ik in^ rariird mil li\ n\ir I'l, 0(10. (1110 Inns nf spnil In lninii H"'

lUMIIIial cl'fnrt. Siirli a s\strni. Iinwrvrr. is tl'.irk tn tlir pintird liAil.

Irasililr only in t linsr installers u iirir lalmiir lint tlir (nnl uliirli has Innn^lil i niliaiik-

is clirap. nr wlircr possiliK tlir cnniplrtlnn liirnt liinldiiii; In lis lii;^his| pitrli nf pi r-

nf till- \Miik witliin a

slinrt tiiiir Is a srrnnd-

acy cniisidriat inn. Hiit

111 lliuli'ltakiniis wlirrr

lii;;li (•niistnictiniial -prrd

w ll ll Inu rust is lin|irla-

1 1\ r t iirv an- linpnssililr.

'I'llrll nllr sirs t ||r llnppil'

\vaL;nli Willi lis llnnr

slnplllii diiun nil iltliil'

sidi at an aiitlr nf j.'i

ilrnnis nr sn. I'.arll

half nf t hr llnnr Is nin\

.ililr. t lilnimliuralilii) rnii-
TIIK ULCVRLS BAM.AST DISC 11 ARl, 1 NG I'l.OLGll
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474 H\ii\\\^ \\()M)i:ks oi iiii; wok id

r,,li..ii, ;iimI uhi.li has nilui,,' tin l,ir|..r pulU li.uiL' ( il il a II i. , I uilli a steam pri'ssun-

,,| r..sl ti. Its li.u.sl |„,iiil, is ll„> Itapi.i of r.'.-, |inuiiils at tin st
. ., In t III', .t t li . It a

I iiloailrr. Ii\ iiaaiis i.f this iiiachiiii the hiLlln r strain pnssiiiv |s us. d a cnnc sp, .a,l

«\|Miiv, 1,1 iniplMn'.' the liallast train is so inal.'' iiiiTias.,! pnll can hr sicnnd, mas

small as tn h. i,i:Hticall\ a n. -hu il'h' miK'h as t li. calilr pull is in pn.p.nl i.ii, t,>

,|naiilil\. This s\st,ni has hen hnuiMJit t h^ st, am jin s.iik . luit t his |s ;,t t h. i \pi iis,-

ti, ||, hi.jh.sl ,|.'jr.. nf illiciincv ami ..rihi lif. nt I lir st. , I u ire n.p.'. Arc.r.l-

if(.miiii\ l'\ th. l.i(l-( iwimmI .Mamnartuiiiii; in-lx. in t iu int( list s (,f cciinumv
.
llntMii-

iDiii'^ nlal Kinship ImInmiH stfaiii pi'issin'f

anil pull li.is lurn ;^aiiiril.

'I'Im whiilr 111 t hi marhiiu i\ is mniinlril

I p..

I

hi a\ \ nil lal liasi \\i ihIhii;^ In

til •_'
'. Inns in nlilrl In sirllli llnlilllv ami

tn klip tin luannas m Inn. this liiiii'j

lllnimtid llpiin tlic llat (IrcU iil Ihr M hlclr.

'I'll! (iriiin \anrs m iliamrl' i' limn H inrlas

III thi casr nf till •Ja-tnll niii'lllllr tn ."j I

hiihi s I'nr t hi fill-lnii nninadi I-, ulnh tin

|;iii;i III A I w In I Is ilri\ina liir (Iniin sum

laiK arc nl' Ml ami 1<>'.> iiiclics n spcct i\ rl\

,

with lacrs n| s ami 10 inclns. The diiini

i^car vdicci is iliiMii thrniii;h intrniii-iliat i

-1 ainiL'. and (Mi the shaft nf the latter is the

cliilili wliicii tlirn\\s till- diiiiii in and nut

111 actum. Tin main cnntrnl ciimpiisi'S

liMis Inv actnatine ;iic clutch, luakc.

riMlsc. and steam tlirnttle l es|ieet 1\ el\ .

()\Mn:; tn th" hiaw \arviiie \\nik which

the iiiilnadeis lia\e tn fnllil. all the ncais are

nl hea\-v cnnstnietinn, tlinsc in the siualli r

machine lieine nf east irnn. while those nf

the CO t nil linlnader are of steel. The

fnriner m;ieliine enmpletc measures l.S lect

:i.llliclles 111 lelioth n\( r all. Il> fS feet .S incllc.

ill width, \silli a lui-ht. fimn the platfnrm

of the car to tnp of the laiec L'ear wheel, of

(onipanv of New York (<\y. wlmsc mi- 7 hi I. and wi lulis IT Ions In the case of

loadirs ha\e aceoinplishcd i \t raordmary tin tid-lon iinioadi r the overall leiinlh is

,-,. lilts. •Jll feet :! inches l,y '.t feet \\ inches wide.

'l'liismiloailcrc(imi)riscsa small stalinnary and ^ hit U melns m lieinhl from |ilalfoini

engine and windiiiL' ma<'liinc. wliieli is limit le\il. tin eoniph le wiiLdit heme 'JlU tons,

upon a llat truck, and is carried ne\t to tin I pi ,n I he drum is wniiiid a sled ealil. varv-

jocomotiM. so as to 111 alile to draw it inn in diaiin ler Imni 1
J
In 1 .Unelies ^lecord

steam from tin lioiler ol the latl.r. The linj In t he capai it y of t he m.ichme, and of

essential features are tin- windine rope. sullieicnl letinth to extend to t he exircine end

druni. .iiid driMiin- near, ulurel.y a pull nf (if tile ballast train. .\t this |.omt it is (
-

from -J.') to CO Ions can lie i xerti d. .iccordinn iiccted to a lii.i\ >' si, i I ploueji so dcsinned

THK BUCYRUS UlSCHARGING Fl.OUGU Al \'.ol<i.

It is pulled by means of a cable from the exucme

rear to the from of the train.

t ,1- 1 ,

' .M "



Till- K\ii.\\\^ iuii.i)i:rs' iiiwv \uiiii.i:k^ hn

tJllhliil III iK llliiS'llliIll li\ till shir v^.ilU i\i|| ell-., hill 1.'. I.I ;il;ilill.ll n\ I tin siijis

I'l llli \. lllrl. . Til, ,\, -l-ll c.l Mils IiImII.jIi III 111. Illlrk.

\:iih^ ar<'ni(lnio I,, | |ir (hnarlii .•! I||. 'I'lir li ii . .^i .iii.j Ivpis iirc -ilintid l>> iin-

WMlk tin -hli ii|iiMl \»llli|i 111. s|iiii| K III |i i:iililit.' ' ri)|iiiiiiili " nliil "liiiisi- rock."

Ill i! i|H il I I 111 ii;il 111 r I ill |ii ni:ili 1 i;il. I ii I
l|i ir iilili lai liipj "

1 1 nk |irii|ii rl\ s(i-c;illi d,

111 III' I.I 1 1 .J I r Will 11 1 -\ >|i III I hi |.|i.iim1i i^ .1 I 111 II 1 1 .J I. ^\ sli 111 Is |.i I II 111 il. i.u 1111^ 1(1 I 111'

llli;--M\l' sicl I (lr\ in . 111. 1. 1. nil I.I ulilrli K \,il\illL: 1 1 IllHl l->li ills mill \m1l;1iK nf llii-

M't 111 an iilijilr III :ilii>iil I.") ili.^rn s ;icrii>s liuiiMcis iijiiiii till' CMI. .Mininvir. In lllc

Mil. blDll. 1 Al.Ll.Nt, 1 ROM Till. TRUCKS AS THK. UNIOADK R IS I'Ul.l.l.U Al.UM.
The side> ul Ihe Tnu U are tup-hin^t-d dours.

I lie « iiilli of thr war' HI : i.t. if tin- ~|n.il k la 1 1 i|- cum-, as a nilr, I In- rais a it |irii\ iilnl

111 111 illslTlliiit. il (i|iially i.\rl- larli siiji- \vil|| i.iiU i.nr wall. Ilir ii|i|.i.sili sulr Ihium

III llii' \iliirli'. it Is ilialil- aiirliil. Mil- ii|i.ii, s., Ilial Ihr mIiicIis iipiisint Hat

|iliiiii;li Innii.' in tin- ciiilir Immil luliii.il liick cais vmIIi mi. si.ir nnly. 'i'lir lallcr

liiii "I tlir Iriiik. In iHilir In oiiiij,. tin- nialilrs Ilir inrk s|ii,il In In- lianknl against

[iliiiii;!! in lis iiiiiM iiuiil. slakis arr littiij il. ami al |1|.' saiiii linii s, im s as a riiiilc

111 Ilii 'Itli' III till- \vai;iilis. fur tin- pliiiirli, w liirli Is ki |.l
| Hissed rMiilv

III I 111- t \Mi siili (I ilisilial'L;!' s\ sli 111 wliirli ai:aliisl il iImiiiiu iiii iv i up i iI . TIh' .iii-

lias 111 111 |iii|i I'd, 1 l,y Ilir Hiicyriis (iiiii|iany \aiilaLi- nl smli , |\|„ i.| <aT i> thai

a shnhtly (iilTi 11 111 ih si^u ,,|' |i|i.i|r|, |., inrks nl any si/,i laii In Inailrd anil

riii|il(iyi il. 'I'll,' Iriiiit, 111 wlmli tin hunk I laiispi ii 1 1 ij. \Oirrias il iniLiht li. nil

111 I III calilr is attaclii il, ('i.iii|jrisi s nil arrhi il |iiissili|r I,, lakr lluiii in a hnxiil Nihicic,

-iilli'ii ti. Ilir siilis I.I' \\|.i;h liiiiilr walls whilr tlii\ rail III- ilisrhalLirii witlmnl ali\

an- iiMlril. 'I'lir |iliiiii:li |.i(i|iii is i.laciil ti-uiilili whaliMi' umi- tin- iinnlisl tihIi il

1" hiiiil ami i'riitrall\ tu I lir Irniit part. .\s suh-. In f;u'|, m.issrs cif ruck wciliIiihl; as

t hr i.'aiiL.'i- 111 t he latlir is thr internal w iiltli niiicli as I(( tuns lia\i linn shut off such

III the waLiiHi. whin the plmiirh is piillnl \rliiclrs withunl aii\ itfnit, niassis which
liirward the trmit rnidis knp a;.'aiiis| tin it wniild he inipnssilile In stnu i,|- ihs-

Miles I.I the \iliicle. si i thai tile niise nf the charge niecliaiiicall V trniii .in\ dllii r type
pliiic^ii is k' pi nniiai. iiiiiiiiv ciisiuuii.' ijic nf warnn.
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\, ||M\ li- Mil .,,1. uilli Miih a ,li- Melons II,. Ir.irk i,r.i\.- Hi. I k at II,.-

.haan.,.j .a ,n,|..a,lu,L: sxsl.n, a -.|,.,ial In, , i,.l ,.l ll.r ,al.|,. 'I'l,. lall.l i,

<l,'si!;ii nl ,ar i^ i,,|Mir.,l: cn. ralli.t. II,.' vv..i.i,.l u| Ii- .Inm, .Iniii,- liai.Ml. II,.

vcllicl.' lias 1,1 I.. a.la|.l. .1 I . i I li. u . •! U. \i, in.l..a,|ci si, ,|i|>IIii,' iMiicalli Ha' ,|. Mirk I,,

onlmaiA ,|. , k I nuk is ,iililr suilalij. as l li, la.ililal, tills liisk. Tlir I i a ill I li. ii liii ,\ , s

;,H;,,.|,i,i, Ills ,M,, Im ,ll,rl,,l rlaa|,l\ aial Lauai I atul. ll,. .lal -I Ha 'mI'I' I'lH.i:

RAII.WAV BUlMllNl.

Tac m.,chaR- lui haulait; ai ilu- c.ible ^at.ahed lo llie ploimli is mourned en ihe iruik next

WITH Jf

lo the lot

,|,i„.kK. Alllliat is n,,anv,l ulin, liaialln,.^ aiirl„,n ,1. II,.- i-,,|,. is paiil out until at

-,.,„, Mil,,,,- ,.i |..ns.- iMck" IS tlial tlir last 111,- i,l,„|.Ji ,-,,111. s l„-,,.al,, llir .l.lTlck.

tu,.si,|,ssl„,iiM 1m- litl,,l uilli suiiiL^ui- tup- 'I'll'- 'alilr laM'k Is tlall at t,i,-|i,-(l to llir

l,,,iu,-,l ,l,„„s. St., -I apr.iiis an- laal cvrr |il.ai;:li. and rv,-ryt liiiia is nailv lor uii-

tlu- sp;ir,s l„lu,,,i th. rials of t la cars loailnaj. 'I'll.- cpriatur ui tla- iniloa.Irr

s,, -,s t,. ai\.- a ,-,aitiim,ais ,|,,-k fr..ni -lal -'I- H"- niai-liilir -1.111-. an,
I
Ha- .aM,- is

I,, ,,„| ,.t til, hain. 'I'll.- lis, ill IS II, at a slowly uoiiial 111. iliaamiia tli,- plonu'll

,.,„,, pi, I,- t,:,,,, ,-,s,i,,l,l,s a loii.^ Iivnri, oi- IhroiiL'l. Ha- tnirks. As t la-
,
iiHi is piis|u-(l

l-al-,- ol .ai-Hi. .-(Ml I,, I ,11- iiioiv 111 l.-li-Hi. foruani l.v Ha- a. Kama- ot Hir ploii-li. Ha-

ll,,, \,,| l„„|ilv t,, aial tio alona Hi,- Ira.'k. si.l, swina,,,:: ,l,iols an- for,-. ,1 op,-n. and

ri„- op.-i.-itio,, ,,l tla- iinloa,l(-r i^ v. ly Ha- mat, 1 lal is ,iinii|a d upon Ha- p, 1
iiiaii.nt

siiiipl,-. Tla- l,.,-,,na.lu.. u it h tla- unloa.lrr way on , it li.-r sid. ot t la t rack. Tla lianlilia

„„,u,-.lial.lv alta.-la.l. la ads Hi,- Irani. is r,.nt mil, ,1 until tla plou-li lias |„-,.|.

wliil,- al Ha- I. a, IS Ha .ai- ...mm- tla- dniun np t.. Ha- ..I-.- of tla- nnloa.l.f l-ar.

p|,„i,^l,. Wlan Ha tiam I, as nacla d Ha- li\ "ln'^li tun.- tla- «liol,- train lias l„-,-ii

p,,n,t" ulaia Ha- sp,,il is to 1»- ilmnpnl Han- .ini.tl.d. Hy Hiis nirans ll,,- hallast cars

is a pans.. A d. rrak .a s,,mr ot la r .-.pially an- ,l,-pl.-t,-d of Hair contents ,pnt,- as

.-llica-nt ,|,\a-,- xshali lias h, ,-n riaa,-d up cleanly as it shovels «,-rc used, tia' pi.-i-h
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liditiu ii\i, llii ,l|l|lll^ Ipi hlLHiiL' III' >|i;hi s stiaiLilil liiii . .mil will umk uitlicmt lln-

(h-I\vii-ii llir ii(|> .it till Iniik uilli imii NiiL'l.ti->t liitcli ii|Min tin niiiulii-'t . ii.iiil\

pictf i-;isr. -illliil ti iii|"il:ir\ (iin--l Iml Inn I rack, i \ ii

'I'lii iiutstancliii'j ailv.int.iL;! s 1 .11 li; ^s^liiii ii|M>n a liia\\ urad' . 'I'lir ,i<.{ i.f llii-

al'i IIm ^|iiiiI a'lil till li'W i:>-,[ Willi wlihli ( i |iii |iiii' III mnssalx In XMirk uilh llii nil

niiNiiilni'j call III 11 iiii|ili li il. \ Irani '4 luaijir aUn i- niliiciil. a-- riini|iariil uilli

w I i H

lu ilie

THF. I.lDGr.RWnOl) liNI-OADI K

locomotive, and the necessary sleur.l iut Unvins the unloadet is drawn from the boiler of the locomotive.

'-lArnlcfii trucks, each cnntainini,' friMu ntlicr s\ stems. Flat eurs nf "lO cubic yards

K> til i:. idiic \ariis nf cartli. can lie capaei'yniay lie used, and can be taken for

iiLiiil lid in ll\i- ninnites. Instead nf an the (leeasimi fmni cNislin.' railway stuck.

aiiii\ iif men su.arminL' m er the tnii'ks .\da|itatuin tn the ser\ lee dues lint .iitail

with thiir shovels, tjuile a lew si,llice fur an appreciable imtla\ nnr iieen|)y much

I he eomplete iiperatliin. these fiilliiwin._' the time. Then when the wiirk is enmplelcd

pldiitih tn see that it emnpli lis its wnrk t he superst met iiic can be it inii\ i d. iitiii t he

prnperly. It is imt even necessary tn have cars returned tn their nnrmal service. On

a special npi ratnr fur Ihc un!o,ldcr. as the snnie of the railways where the l,idi.'erwiiod

lirenian or driver nf the locoinolive 'o I nlouder forms a conspicuous feature of the

which it Is att.aehed. and from the boiler const ruclional icpiipiuent. a spt cial tiuck

of whicil steam is taken, can supervise the is emploved for stretchillL' llie cable pre-

nperatinn nf the machine. par.itory tn attachi-icnt tn the pInuL'''. .\

The iMilnadi r lines nnt nipiirc il LTood crili Is built up on a Hat deck-ear. and

track, a tantiint. or a level mad to e:irry at a suitable height i-harini.' the lo.id in

nut its work ellicientl\. It can be mam- the ballast cars there is an arm witii :i

pulated so a.-; to swinir off the spoil on a shackle |irojectin^ over the side iif t he truck.
: 1 , * 1-

" "1 1'"^



47S U\II.\\\^ WdNDI.HS Ol Ilii; WOKI I)

!)• -Ill,- u IimIi till- liiill.isl Ir.iiri i-- iiim\ mji. its stiitimiary i'liil ti;inliiii; iii ih, |iIimii.'Ii ; i>r.

\\ Ik I U 111 MIL' --I "'ill' il li. ki . |i it st;il iiiii.'iry ; if imlivilinu it :i ninrc r..ii. . i Ir.il. il |ii'iiit

till- cal'li K iHiuli f.,-1 .!> till iiiil<>ii<l< r Is |-i ((Ulslti , iillii till iiiil.i.iih I I. s, I III

|»iiNM s. ;iii>l tin II. win II tin- ni|ii- li;i-- I" mi iiimIimh ,1,.i\miil' tin- tr;iiii ipIimiuIi fi.rw.inl.

.sti tiili .1 til its ri niii>iti ji hi;tli, it is jiitcln il tin ti.iin i-. iiiii\i .1 .it ;i n iin s|ii iiii|mii_' sp, i i|

nil til till- iiliiiirli. It Is lint nrt'csMiry ti> li;i(k\\ .iiils. liv tills nil .111^ tin- ri.iitints

cm
1

1 ill u|i III! ciliji- ami |iliiiii.'li at the | mint of a •JO-cai li.iiii, ii |iii s. nl iiil' |m ili.ips 1 immi

<if ilisihalL''' : it cm 111 call 111! niit at si.inr tmis. ran In ilii.iiiiiil \Mtliiii a sjian nf

(it 111 I cnllV 1 nil ht |M illit. t in t l.illl ri.lil in 111 ^ "(I |i . I ( >ll nhi l.iilvv.lS \^ 111 11 .111 I III' i.llik

its |i.uiiii \' \Mtli I \i I \ tliiiiL' I'l ail\ ti.s, ttiii nil lit i.;i(Miliit li.iil III 111 limit ii|itii'iiia

|iliiilL'li in actiiin at tlic ili sired iiii.iiiMit. Iiiulur tiisll,. t||. \i|i,,|i nl Ih. -JKi.tilM)

Willi tlii> 111,11 hiiH tin- s|iMil iitliii' can lailiic \ .ii ils ,,| .|,iiil i . i|iiiii il fm t li. piii j.iisi!

li i|iiiii|ii 'I at Mill- |iiiiiit, siidi .1-, arminil uiir liamlliil li\ tin iiiili ..iili i . In ili^-

a liisll. wliiili Is t.i lir hill . I. Ill- it iMii I" tnliiitini: tin sjm.iI tlnnly alii|i'_'-iilr tin-

(jislnliiitiil thinly, as 111 tii|i liallaslinn. liver iinlals IIh train k iiU'MiI l'.in\.ii.| -innil-

ii cuiisiilrralilc ilistaiicc. In tin- lirst case tanrmi-K \\illillii li, inline in i 'It lir |i|iiiil;1i,

till liiail can 111 iliseliaiLIi il III till leiii;lli I't tin i|, |,l|i i>l tin l.ivir varying; accinilllii,'

tile tiain. nil ii K li\ Ui • |inc_: t In ji.ci inn 'I i\ In Mi' liii\\.iril sjn.ij nf tin Iraiii.

IHK I.UjuKKWOOU UNl.OADKK UUMl'lNG ROCK h ROM A TRAIN.

Showing plough and hauling rope.
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A TVIMOAI. STKIICII OF TKACK AMUM, Till f NTAIN'S (iN Till I'l 1. 1 NO K AI.G AN' KAII.WAV.
SHOWING bill 111 1.11 li Ol- Till. GkAUl..

A Wonderful Chinese Railway
THK 1 IK.ST LI>;K to dK r!\' A NC I'.I). BUILT, A\'D OPKKATl.D SOLKLY HY

CKl.llSTIAI. KM OKT

"I' 111. |ir(s, i;i iiKiimnl Cliina i-< liiit t(i tin linti^li nlniu i> iliic tlii' t;lciTv

I I Ul^hli It :l III l.llii- (ilH III till (it li:l\inM lilt Tiiillln i| >ti |ill( ll^lHl's riMilll-

liiir-.t ti 1 iiloni ^ liii' r,iil\\;i\ thill, ii\ iii\ ( lit H III into tin laiiil nl tlir

i'iiiii|iirst. ami ill n ili^iiiiiiiLi t
- I i l --I laU, tliiiiioli it |i;ii\iil li\ iiii iiu alls

iiiL' tills I ml ii'i illiiii Is liiiii^ a siiii|ili- ,,v i-.fv task. 'I'lic Clniiis,-. uitli

s|iaiTil li\ tin \,iiiiius I'liwiis. Hull' cliararti list ic cuiit i iiipl lor things

Untish. .\imTTc,iii. I'lrm h. i nciili iital. (In! imt \ |. w IIm st,i|H;i\ with

(icniiaii. lirMiaii. aiiil .lap.imsi' inltrist^ i iitliiismsin, |-'.\ri\- cdiir, i\ nlilf uliji ctKiii

(ii||si(i( i- t III l.aiiiliil till 1 )ia'iiiii as an iili al \\ .is rais, i|. aiul \\ In n ,it l:i~t Mi s-,i s. .laniiii' .

crnln- fill' till |iiiisiiit III IIk ir aili\itii>. Matlirsim jml liiin|iaii\. nwinir tn tluir

ami till- \ariiil umlrrtakiiiLis liasr stiinil iiitiiiiati n miim Trial n l.it miis. sn^or^tiil

iiiiiiiiaiiiiii.iinaiiMi>iisiiiii^ii[Miiindi:^Mi. iiir nii.i. iiiiA iini iMiJi an ujijiiisiiniii

A
'^^?.

,-

S^
/

7
,
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whirl. M.irtl,-.l .•vi-n tlui... not«ith>tai,.linir .-.h.Iu- «.is run ov.r un.l k.llr.l. UmIkI.

tl.rfmttl.ut til. VNV..V imltvrainilmrxv.il, ..|.in..Mi I. un^ t..»vanls ll„ llMorv l(.:.t

»|,.- xvMNs of 111. -Inatlun (hin... ' Soinr tins untim.ly .1. nil. «as..M„l..l |..,riK>s.ly.

tin..- ,l.t|.s.-.l iMforr saM.li.M,uas.Nt.„.l.,l jnsf t„ l..i..u tl.. .,. u fa>,.J. ,1 ....(i.-n ...to

f„r H,.- .slr.irtion of a sl...it railway nat.onal .l.s|-. |H,t.
.

\M.. I|,m .1 »ms a..

„1..M.I •-Mn.nl.sorsoin l.ni.tl. ... tl.. sonll.. a.r„|. i,l ... a- I. Hh "-"11 .hIm.v.I

T„, si/vil <1 LlliMsi .iiiKIAIS WHO lirill 1HI-. 1
^KING-KALGAN RAILWAY.

Hi, Excellency Jeme Tien Yow. llie enKineer-i;.-cluel, is in the centre.

T|„ l.tMiMj ..I ll.r ,n.l;,N .l„l ,M,t |.ro- (h. n;niv.lx .Km.v,! m.l. TIh' ,1,I,:,1mI ;,nts

,.,,,1 MiM.nll.U l.\ ahx 111. an.. Milhui,-, ,.| 1 1„ ,li.l ii.t n.^ u|. , ;i /„,/,vv,
.

t Im ir lu.-y

,,t .|,nH. u,,, tl,n.-,tUM,l uitl, ,li-luil.- u.i^ m,, 1, 11, at 111. \ l-i- ",, tin lin.- a.ul

an,-.. an,l it u:.- Lv n -'U- a,, , a.v Ihn » tl„ ,a,U an,l ^I,,|m.> ml,, II,. -.a.

„,alt.f I., l,!,,l a 1,1,. uhi.l. -iL.nl.l |.as S...,ir MTaps «.,-, va\ ,.1 alal u ... si,!],!" 'I

,v,,A i..,u,i-.,l ..-|'"l I" n^.t.v, .,.|„,-.l,- I.. an.,ll..i- Ivi-Mn t. iiil,..v v, I,, iv Hu-

ll,,,,. H,|l at laM 111. |.'l. ua^ r,.il-l,..l a.,.l l.'.iluav x^a- .,.,1 i,-a.',l..l "illi -n.ii

till' l.aii

lirt't'lH

'

l.a.i «.„,. .l.."M U,i.,.^ a„lau.,.. la.-,, .l..-..,.! tli:il n..ll„.,^ |...la,n,l,^ to

,si,, a.,. I ll,at II,. I.. .,. liU ..I II.. .a.lvvav II.. I, all..-, .il a .a.luax .!..„. 1.1 1,. 'ai.t m

s,M,„ u.„,l,l 1,,.-,,.,,. a|,|,.v.-.al,.!. Hut tla> an) pall d 11.. Is,.,.„l..a. In.n, llial tm,^

Wil-.- sl„,-,llly .l.sllli.-~...l,..l. <llii- <ia\ a ioi-ua.d. a.,. I
.w,s ...h.. -.aa; ^^ia;-!; !a:;:

,„i,.,„ la-..l I.. II. I,. Tl,. |,.-., I,..slllll\. 'I'l.' l.np'li-'l l.'>Mil.in.iit. m

I,, ,iil ipi!- 11!'":-!,! Il.at at ,>i-.l. I- t.> a|M»as.- II.,- uiall. ..I II,. l'"!'""
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IxTll ciiiKi ill il xv.r- ii'iimIi,! III. I. .iiirl iiaiiyi traiiiwitN, «.lli uiiili > fur IimiiIiiii;

Hull. Mil rnr\.

TliiN ilrttHtic lU'tioii ciiiin- ii> a mm rr Itui Mi Kitnlir liail III) iiM fur iiniiiials

l>|ii» In till infill -.t^ wliirli hiul I'allnriil wIhm ^t.alll tiacliuii liiii'lit l>c rtii|ilu\ril

till Mil M.iliii I I..I1 1.1 lln niilwav iiitii ( lima. itimi |iriililalil\ . IIi- siifxi stcil tn Tony
lint tlirir ill .i|i{ iMiMil v«,>. Iiivi.il Ml Kiiii: SiM^. till' t;tiiiliii|! sjiirit uf tin- ininiiit;

n»ltl|iaiis<iii Willi lli.il 111 \|i. Kinilii. IIh 1 nil i |itiM . Ili.at a Ntralii Inciiiiinl i\ c sliiiiilil

TMK KOCI.I r Ol- CHINA

The lirs! Uuonintivp hiillt in China hv Mr. K ;
n.lc r, C.M.G.. Iriim odUs anil ends rescued liom scrap-

heaps. To f^i.ipe the fiiiy nl the a nt i - r .1 il w ay settion ui the Government U was huried tn be

tesiirre. ted when the wave uf antipathy had passed.

[Ill silit Lliial i^ialiil 1)1(1 lirilisli -Kailwas lie iisnl. '\''\
i iili^^ lit i in d ollirial .i^rciil

Km:: 111' t lima. niiNV luiil iiilliiii,' llir xsilli tin |iri)|Hisal. Iml, auai'r nf tlii'

Nnrlliriii Iin|Miial s\sliiii. .\l llir limr •iiilai^iinisiii In llir Im iriiiiti\i. uii^iil that

1m' uas ii SI, I, III rnoinicr al llir Kai I'liiu' llir\ slimilil |iii.rr,il vv.niK. !|. >ni.'i.'( stcil

I'lial 111 Ills, in ihr nriLililiiiiii'iiiiiiil uf Tail!.'- that fmssiliU an iiioiiir iiiinht In liiiiil on

Sh.'ili. I liiih sr lll^|^ll.lllt^ ul a |iini.Mrs thr spot, Imt Mr. Kwiilir. Ii \ li \v m^ tlir

^iNi' SI, 111! sii|i|i(iiti ,1 this riitri-|iriM'. aiiil. fai'ilitiis al his ilis|iusal, was sdiiuulial

liiihk' Ihr iiiaiiirit\ nl lliiir riini|ial rmls. sc,|)| ifal nf surcrss. TniiL; Kiiii,' Silij;,

tins la\niii, ,1 Ihr r,iil\\.i\. iiHiir |iartnii- hnwrsir. iiiamtaiiird thai this wmiM he

iall\ as ||i.\ nail .1 "_".' milrs' cinss rolliit ry llir lirttii- cniirsr In |iiirsiir. as iin .ilai'in

haul In 1'. hlaiiLI. al thr iiiniith of llir wniilil lir I'aisiil; it liiluht lir |inssili|r tn

ri\il' nl thai iiaiiir. U.'iilw .-w s liiiii'j mini ml I'lulllcr thr c iiLJinr imaw.ilis anil ti)

out nl mint, till t'hinisr niricliaiil s limit nni it. thrirlix wi.iriiiL; i|n\\ii Ihr rxist-

a ralial In a |iiillll within li\r imirs nl thr 1111.' |il'r jinllcr imrnnsriniis|\ . M f. KlIllliT

I'nal lirlils. anil the ii inamiiiL; srrtinii rrahsril thr wisilnm of thr ai'i;nr,iriit ami

uf roimtrs was spannrii ii\ a narrow- a;.'ri ni to lin tiir iirst iir couiii. i Ir w iiiriicii

61
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III! Il:ilii\\;l\ In till

slaii.liii-,! -,iiiui f\ I-

li I I 7 ', UK lie ^, :iiiil

111. II (M^t :iiiMiliu I In

V JH hMi-- >(r.'i|i 111 ;i|i^ 111

n sriK (iiliU anil niiK

\\lii.li iiiiL^lil suit liii'

I 111 mil tjial |i,ii I - 111 a

Inl inllM. Ill Inlllul

all I'M iij.riijiil liiii^l iml;

s I I a 111 r 11 l; I III . ami
|iiiiin|il l\ aiiiii M il I lii^

111 iiiniivli till linilir

,. ami r\ limli r-. Aiinl In V

inl ilii^li In a
1

1 I iiriii-.|Hi|

1 --IN ra^l Hull rariia'jr

j; \\ 111 I U. |)iiii;i III M ai'c-'i

aiiiniiLi 111 111 r .juliU |)llrs

r sii|i|i|i. il niatri'ials for

^ \ aiii 111- 111 Ik I' )iarN.

~
Willi Ik I, ink Miliir

s cliaiiiK I ii'iiii I I III

j; Ik ailLirar nl a iiiini-

t vliall 111 la^liKili lil^

p'
I r a 111 !

.

"'
1 ; I 11 I

^

?. Il.ilsaiii ami jiNaiii Ik

= liiiill a Miiall •-' I II lank

llK'inr. Il liilliiUill

J I 111' CIHIN I 111 llllial llIK s

sii lar a- IIk |iiriiliai'

1 rirriini-lann - w 11 11 I il

2 |i.iiiiil. IIkiiil;!! il ";i->

a llilii iiiiaint in lis
c
2 ^ 1 n I la I a|i|ii arancc.

I
Hut Ik -^urri rill il in Ills

^ hok. anil lii )iriiiii|it ly

iliililiiil Ins |iri.i|iiiliiiii

111. •liork. t oU liiiia.'"

all. r il -- laniiin'- Hi ili^li

iiaiiK sakr. I'lnlialilv

ll \\as llir ilKa|irsl

iIikIiu \Oiiili lias cvir

1)1,11 liiiill. Inl- IIk-

liital in--( "as nnly

lirlwirii M' '} ami l^tl.

iMlllM\r nf t|. nl,|

mall rial \\ liuli u;is

,-. „.ii, ,1
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Hilt 111 w; nacliiii the Iiii|i( rial (.(ivcrn-

Iliciit coiKv null" till liril islii r's iiijrniiitv,

and it Mliiiiiiaillv (Hih red tin wink to he

st<>|>|ir(l. 'I'lii- ollinal iiil iiiiat Kin was (lis-

rcijanlcd. Tin- duN riiiiiicnt In came in-

ciiiscd at this llaL'i'a'it lUnit ini.' '>f aiitliiiiit\',

and iiMiiouii-'cd that it would (li>|iatcli a

('oiiiiuis.ioii to the iiiiiKs to iiiv(sti;fatc' tlic

truth of thr r( (lorls u|iori the spot. If an

cnyiiir wen- found dire |i(rialti(s ivoiild be

llicti-d (put. Mr. Kinder and liis colleaj^'iies

received wind of the nioxeiiient, and reeoj:-

nisiiii.' the serious situation with which

they Were confronted, made arraiiijc-

iiii nts aecordniL;l\ . A liiiee pit was du^r,

and into this the ohendint: locomotive

was dropped and can fully liiiiii d. When
tlie Cioverniueiit I (imiiiission reached the

mines no tnice of the repulid locomotive

was to he seen; the ears were lieiiii; hauled

by mules m the usual nianiK r. Once more

rumour iiad proved to lie a hiiii: jade, and

the (dmmission departed lioiiu wards in

ciiaenn. somewhat incensed ajjainst tiioso

who had spread the alarniini; news.

At that tim.' Li llune.' fhani: was an

uneepiivocal antaironist to railwa\s. and

forthwith the intlmntial

l.i Hunjt Chang ,niiiin^' ollicials devot.

d

and the
,

" Rocket." tlK ir energies to wmnini.'

iiiiu to the new order of

lliiiifis. Th( ir lirst approaches wire re-

buffed. i)ut tin y cluriir to their task, and at

last sueceeded in impressini,' His l-ACelleUCV

witli the advaiita;^( s of steam traction.

.\t this jiincturc it was dei uied safe to re-

suscitate the " Hocket." so the (.'rave was
reopened, the eimiue exhumed, overhauled,

and put to work once more. Then ti\c

wily mine owners suyi^'csted that l.i lliiiii,'

C'luini; should come down and sec the

( nj,'inc at work, just to appreciate what it

could do. ill' did. and was coi.vinced.

tliouLdi lie kept Ills opini ' to liimself. but

ever after iieeame a liiiii adiierent of rail-

way de\ ilopment. (iradiially the lcn;:th

of line was extended, and altlioui:li the

cnterorise exnerienced nunieroiis vieissi-

tiidis, .Mr. Kiiidi r stuck to his work and
finally won out. The crowmn;; stroke came
whin the (iovcrnment desind to improve

facilities for moviiii.' the troops from point

to point (piickb . " \Vh\. it can onlv i)c

.icliiex 1(1 III one wa\." remarked eirtain

Idiirt ollici.ils interested in the idi a ;

" that Is by railway. If the 'J'ai I'ini: coal

road is i xti ndcd it will be jiossible to move
the soldii rs from the roast to tin capital

in a matter of a few hours instead of

days."" The (iovernnient. ( ver careful of

its own saf(ty, apjireciated the ariiUiuent

and sanctioned the cxti nsion.

Sonu tliirty y( ars liav( pass( d siiu'e Mr.

Kinder, by iiis striking display of ti nacity

of piir|iose ..111! ent( r|irise, estab-

hsh.d the utilitv of the loconio-
"^ailwayf.

Accepted.
tive, and in the meantime (.'reat

chaises have been wroULdit. Powerful

tinaiicial interests of all nationalities have

over-riin the country with some «,(»()(» miles

ol line. \ it so far as (liina is concerned

the movement is only in its infancy
; pro-

jected lines represent more than double

the niileai:e of that already in oiieration.

In tliis forward move the Chinese have
liecn content to assume the nMe of apa-

thetic spectators. They iiave left tiie f,'rid-

ironiiit; of their land to forciirncrs. l)orro\v-

lUf,' money on cxactiii!.' t( riiis to finance the

various schemes. This attitude is resented

by the more enliirhtciied and proijressive

iiunibirs of the eoinmunity. " Wiiv not

build our own lines I

" is a frcepiently heard

(TV. The retort is that the Chinese are

not sulliciiiitly skilled to achieve tliis

(ud. no matter iiow desirable it mav be.

.Vnd so the Powers have triuniphci' at tlie

expens( of ajipnn nt Celestial itrnoranec.

Hut some SIX or s( veil vears ajjo the

inxaders received a rude shock. .V su^;-

rrestion was made that a nulway should lie

built from Pe kiner tei Kalian on the famous

caravan route tf> Hussia. Sccini.' that the

line was to tra\ rsc some of the most

ditlicnlt country in the l'.m|iire. it is not
1.11 n it-i^i tt
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su-L'.st,,l 11,;,1 111. .„t,r,,r,s,. .|„,ul,l 1. ronst nut ,..„. 11- .nuluat.,1 at ^al, n.

I, .,,„!,, I ,,\M I., oulshl, inlrivsls. lint iNN.-i. iHhl iian >. ,1,1. I., l-.iiulalal. ..!.. n lir

,1,,. |„u..nsMV. ,n.,nt»i. ..I tl,. .nui.tiv sin.lu.l n. a t,rl„u,al mIhm.I I.t >.A,ral

t,.,,k a Inn, slaiul. \V, ra,, l.uiM Ihi^ Imr >.;i'-s. li.tunni.o |,o.n.. In M,t,r.,l thr

„„,.,,lx,^ an.l u. .:.., hn.l tl,.' n A - 1 „,,., naJ liailu av . ..t Nnrt li. ,n ll.ina u.hIcT

A TUNNl I. AND CUI.Vl KT ON Till I'l K I NG K AH. AN KAIIAVAY

The Mruclure lo be seen in the backKround .s ihe inner wall uhuh .uns parallel tu. and within

a mile of. the Great Wall of China.

,|,t,-a\ tl,. r,,.t. s,, u, uill ,1.. ,1. Tl,. Mr. K,i,.l. i'. H,.' Inni.!. r .,1 tl,. li.Hk.t;-

f,,n,"„ .„,:,,,. .1^ -.-..ut.,! tl,.' s,,.,^,.t„„,. «l,.,-.l,. l,..-a„M' la,,, ilian-,, I u,tl, railway

an,| 'l,,,,"l,. :1 at H,„„ .. a,,il..t ,.„,' . H,it p,..l.l.„,- ni" .n 1 1„ s,,, ,t
. 11 ,. a.lva,,.-,' u as

,1„ a,>ll,..,at,.s u,n n..t ,l,M„a.M ,1. Tl,. ,a,„,l. a„.l li- alta,„..l ..n.' .'1 ill.' l^ul,. ^t

,|>riv,' ran that tl„ l,n. s|,.hi1,I I.. Ii,,aiir.d. |h,mI,..,,- ,i, tl,,' m ,a „. .

uigMH.r.-l. a„.l l„nlt l,v tl„ t .,, Wh. n tla- I'. k,„. Kal.an va,lua^

S„r,-..ss .l,|i,n,l.,l n|,.,n tl,.' ,Iim-,,n.,a ..I ,„,.i-..l li.-i,' H" 'Liv-'li^ ^t^'^' ""

an .n..i.u-.r .•oM,|Mt,nt t.i ..anA ,.,,t II,. .,,l„. .Int,. - .! <l,„l .nun,..'' "
'

i'. '"'

M.|„.,nf. This .li,l imt |,r.,v. m .lill,.nll I ,„st. ,|t. • 1 1.. v . ..n,- anglais. .1 U,,„a,„a„.

task Su„„- v.ars ,„-,A„,nsU. ,„ Inm.. a «!,.- l,;,.l l.n,v,,l l„s «.„ll, n„,l. r Mr.

n,„„l,.r.if fl.m.M- stiul.nts ha.l I...., s,„t Kni.l.,'. It.- at .m.-r ralli..l I, is nat.s,'.

t,, Hi.- fuit.-d States t.i ivcas,' ,n„v,is,tv l,,iv, s. an,l. tl„ linaiaaal ,,,hs|i,,„s l„in-

trainn,... \n„M,'. IIhs,- uas .1. n„ Tun s,ttl,,l. 1,. n,a,l,' tl„ |,.vi„„n,a,A s,„a,as

V,,w 11. al.i,,.- I....k np 'ImI .1,-11, ..r .lunn- 111- sumni. r ..I l'"'.".. IL '•'i I, is

iiii_'. ispti ,all\ in , I, n kill. Ill t.i iail\\a\ lin.-^ as lar as m. .n.h.in..., .
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(\<il\((l ;i lir--t cla^-- Incalldli .\rr tin

first :'._' iiiil( -.. iiiii-i rill I Inn ii|<>h «lii(li

w as ((•niiiii uci il I lili r iiiciiil lis |al( r.

In iiiaiiLinrat iml: tlic liuililiiii: il( pai I mm nl

no \shili lalicMir nl' »lial(\ii' dc s(
, ,iti{iii

\vas I Pll|llli\ III. I Inilisr

Chiru'sc Labour „,,.,, ,-, .nnsit luiinl. from llir
I hniiiKliiiut.

ciiiilirs fill- till caini I t lans-

jinrt til liir liiu;li' st |iiisiliiiiis. anil raiU\a\

liuililiiit: in C iiina ni\ii- |piim ,i iliii sn

siiiiiiitlilv as was the casi- ii|iiin tip

I'l kniii-Kaluan iail\\a\. Tin it \m n- no

i»ll\ si|ualililrs hituirn tlir na\virs anil

liir lalionr (lint lavlurs, nur lntxMin tin

lattivauil till- cliii fs. lor llir siin|i|c n ason

tliat all sjioki' till imr toutrur. so that

11(1 niisiniili istanilni'^s arose. Mori ii\rr. tlir

Work was rairi'il out niiii'c i cnnoniicalK

than upon iui\ |inviiins undirtakHii;. .\11

iiit«rnn(liai-y prolits aiisiiiL: fiimi suli-

Uttini; ami n snli li tt iiii.' uirr rliniinati il.

In fai-t. it Is iloulittnl wliitliir a liist class

linr ivrr lias 1» . n lanlt at siicli a low

|iriii at all rvi nts. not m (lima. Tlir

cost of thi- rarthworks on tin- llrst

(li\isii>n iliil not ixcitd oiii' [ii nny a <'ulii<'

\aiil : lirokin stonr tor concirtr a\irai;(il

Iroiii I'.i.il. to Is. til. |M r lulia' \.'nil. wiiilc

saml for ioihti t^ ran at almnt lid. |irr

ciiliir \aid.

Till- tiist ;>_' nulls out of till lni|icnal

cajutal runs o\ i r a dral>. unintrn stiiii;

plain, lifi li ss I \( rpt for the pack trains of

huilis. ilonki\s, and rann K. ladrn with

furs hroULilit from Mongolia for tli. I'l kinj.'

market. \i t. althnuL,'li tin country is

tolcralilv Hat. nniit dinicultus were eii-

eounti led. The lirst Wet sciison follow inu

the eoiii|ili tion of tlii^ section l>roiiL;ht

the hiav.ist llooil known for forty \iais.

which snhmirned the (ouiilrv and \Misheil

out the vaiiwav enihanknient lo sueh an

lAlinl that some U'.'.ttOO had to lie

e\pinilid U> repair th' dama^i 'u

order to ploteet the steel hlLlhwaV

aeainst a repetition of siieh a disaster

hea\ \ )i tainini.' walls wire Imilt. \\|iile

luniierous massive concrete cuUerts were

int rodiieed to earr\ off tin snrphis

M.alii- t )n this l.iiilsin di\ision. as it is

called, tlnre are no fiwir than '_M liriiljics

;iiii| IT culverts. All ale of a pi rmaiient

character, wroiieht in sliil or concrete.

The larLiist lirniee is approxnnali ly :!(H)

feel III II injth and coinpris, s li\e spans,

e.ieh of :!tl fi I t. and one of 1 in fe, t. The

\\|iole of the still tor this structure, with

the lAception of tin louL' sp:;n. which vvas

liiiilt in JMielaiul. was prepared in C huiesc

shops, and the same appln s to all otlnr

metallic strneturis u|ion the line.

The In a\ lest ,aiid most trviiie piece of

Work I neounteied in the whole i;t() niiUs

was the negotiation ot the

Nankow. I'ass, thron::h \vliich
The Nankow
Pass.

t In niaiii caravan road wiiid

its northward wax throueh the (,rcat Wall.

The mountains tower up .iliruptly from

the plains, and it In came m cessary lo

rise l.SilO feet 111 ll> mills. Ills Kxecl-

1( ne\ .(( nie Tun ^'ow, ha 'leiii drilled

in the modi rn railway le school,

(iiilia\oured to plot a . ,ie c nfonninf;

with pn sent trunk line conditions, free

from hia\\ hanks and sharp curvatures.

I'lnalK a feasible route was ohtained

showiiiL.' a iiiuiimum curvature of 1 in (!()().

Iliav\ tuiuii lime was found unavoidalile.

The aliennnnt for the most part follows

the contour of the mountain sides, involv-

ine heavy sidi lull eseavation. with eiu-

liankineiits cairn d across enllu s and around

spurs. .\s a matter of fact, the l:$ miles

throimh the Pass is nothiiiL' hut a siicci s-

sion of hii^ cuts, del p tills, and tunnels, with

hridncs and culverts spannmi: the torrents

and i.'ulches. The outstandiiiL; feat\irc of

this section of Mie line IS the ]irotectivc

work. .Ml the iitainine walls are liuilt of

solid nraiiiti . and in iiianv eases the iiioun-

lain torrents ale provided with heavily

cemented eliannels so as to iliminate

erosion.

I'our tunnels were found to he unavoid-

.ilile upon this section of l.'i miii's. their

respective lin"tils ill 111'' i.'JOO, i.'iu. t."io,

I
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.lihl :',.-..s(l I,, I. Til, h|.| tiiiiiM 1. IM ar (lie slanli,,! cliaracl.r <mii \u I, mil |,\ (|if

loiii III I iir I 'ass. I I a\ I I SI s illljc s|i nil . ;|||,i ( III I II SI .

":i^ ihi\iii Hi si\ I Ills, lull II, I lliiii As III, Nankiiv^ I'ass s, ,1 iim of (In lail

"111! I 1 1 11 1 1 II Is I \l< ml lliiiiiiLjIi SI ill, I ._. lahili . \\a\ is I In musl 1 1 \ n,,^ liiin, H,, , ipi ral mi.'

'!'li' last, uliiili l,aiis III III! s ml ,>| p | ,i| \i,\v. imin^ i,, ||s ,jia,|, ami
till I'ass. Is I ii, Imu'j, s| ;iii,i |,,,|M, s| \Mi| K 1,1 I'liiAaliui. I ill, I s|ii I lal I iiLinii s lia\ I liiiii

I

OM 01 Till- SHOK! IlNMls I r: Till NA.XK'iW I'ASS.

it- kiml III ( hma. uliiir it Imiiuus -jdO aciimn d li> niii\ ,• all t rains (,v< i- I liis ,ii\ i-

fcct hciiralii tin- l.ii.il Wail. Dispilr tlir sum. 'rii, v an- ail inilat, li .(mi|imini!

unusual luamiilniir III' tills task, tiutunnri Mailits ol tlir 11 CHf \\\,v. wiiicji wrrc
was coiiii, 1,1,d Willi a \iai. and, ill coin- hmit l.y tiir Nortli Hntish I.oconint i\ r

iiKiii witii till- otlur wdiks of IJiis class, is C'(iiii|iaiiv. laimtni. ami aiT lliir. |Kiw,ifnl

lined lliniiiMlioiit witli conriiti. till- portals , nuiiii s ol tiirir class. 'I'li,- low prcssuic
Ixini: linisliid und land in tlic sanu- c\ Inidcis ar, l.s jucIh s ami tin liiirii prcs-

malcriiil. Hy tlic time the Minilinl of tlie sure c\ iindcrs I'M-^ iiielies 111 diannfer. with
I'iiss was ijiiincd r-tO.OOO ciil)ic xanis of a c(iiiiiiioii stroke ,,f -js im In s. 'llieilrnirs
.s|i(iil. lialf (if wliicli w,is solid i-oek. Iiad an at imlii s in diaim tei . The noid w hi el

been excavateii. wliile the emliauknicllts base is >.) feet ,S inches, and tile total w liet 1

rciiuircii Minic 27.'>.IMM) eiilne yards of (,ase of the ciinine •_".! In t t in, Ins. The
mat' rial. To coni|ilete hiese lO imii s of In atni;: smface is as follows: Tubes. _'.(.•_>.-,

dillieiilt track only t.'jT. .">()() was cN|(cndc(l si|uaii |i it : lire-box. KUi siiiiarc fee* lUi

uiiou labour, which affords sonic idea of aj,'gr(Mat,- of •.'..-)lli sipiarc feet. The tin-

iiu-.v i;:;-;:j;:y r;i;iv. ;; y,. i.; riic most su!>- nfaii ariu is 1.5 siniari' ivvi. Sit am is
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U-.l M :i l.ns.un ,,l •-(1(1 i-h,hI- I'"- -inan Pass. \l llM:in.jsl,n|M.

„i,.|i aiul Ih. li.i.hM rH..|-t at .-.(I |..T .-. nt. Ilir.-M-h -rami, au.l saii.M.ai. Iia.l In I,.-

,,| ||„ l„„kr |H,..ur. ,. :i.-...-,7<i |,.mn,ls, ina.lr l..r a ,liMa,„. nl 1C...-.(M. I,, I. thr

Th. lolal U.I, hi -f III' 'Hi^na i.i woikiMi: . I. pill "I ll"' '"'""- ^^"^""-' '""" 1" '"

«.nl(i IS '.m; .-, t..hs. III. uliul. .>f winch 1- S.'i I.. I.

uvailahl. h.ra.lh.MoM. I'-ia th.- .-..nst rurl luna! ,..Miit ,.l virw

Th.sr ,t,..ni.s ar. slali..n,,l at Nankovv. th. 1'. km- Kalt^aii laihvax .•,.,.,, lans

.,1 ll„- l,M,l uf th. I'a". iin.l ih'^ lilt II"' his. .ural.lv u.th mam lin. - ulnrh liav.-

',,,„„. I,, Ihn,.. l.un,.. (h.a... a .li-taii.-. l- , n huiH m ..t h.i .-.Mml n. s ilnrnw n < •
"t

.,1 ,;i mil.- th. as.iaL,'.' tram I. .ail i^ var^. It i^ a MtiJ.- tra.-k ot .laii.lanl

,,|„„„ IM, t,,ns. .x.luMS.- of th. i..M,- ,;a..o..h.av,ls l.allasl.il. aii.|uilh>V|„,n„.l

„„,|,M. an.l th. s ..s.n..m. Ilir I'a.^ m raHs spk-.l, ms,,a.l ..t h- n.u' hair. ,1. I..

alx.iil lu.. h..m.. a Mnait p. ih.niiatic.-. .on- .lapai.cM- ..r (iv.,M.t..l sL.p.iv On III.-

shUviu:' th, h.axv rhanul.r „f Ih.- P.ail. siilin-s an.i l.ran.h.s CO p.'im.l cnN aiv

III order I.. ..I.siat. th. pi.-Ml-ililv -'f .!' "s,-,l. Th.- p. i-man. nl l.nil.lmus ..I IIh

train hnakm-.' auav. Ila- .num.- imslu s stalmns lik.ui- an ,-,.iiipl. t.-.l upon sul.-

ll„ Ina.l In.in tlic l-'-.tPm, ..[ th.- Tas^ t.. slant lal Im. -. slon. s l„ in- ns,,l hi,., ally.

th.- ap.A i.f th.- summit /iL/ai^. "laiv a Th.- i..llmi: sl.„-k is ,.f III.- m.,st upt..

small, r l,..-..m,.t,v, pi.ks up th,- tram an.l ,lal,- t>p.. Th. n.a.l
.
.i-im s u.r. I.mll

hauls it on t,. KaL.an. in * hma, an.l th,- maj.,r,lv „1 th,' p.is-

Kmi-r-in-lr..mth, nu.un.ains.tl„-ra,Usa> s, n-,-r .-ca.-h. s an a hsl.n.l l.,lw.-.n tl„-

, nt,rsa"l.. Its plat.au wh.r, litll,-.lilh,-ult.,s Untish ...mp.irt m, nl ami th,' .\ui, ri,-an

,,|'
i |ichni.-a naliir.- smtc i U(-(.unt,-r, ,1 cntn aisl.- tsp,s.

l„,nn,l la.iss l.n.Lin- ai.l pr,.si,im- Th,- Im- has p,-,,s,-,l a succ-ss from th.-

nmn. n.us ,-,,,,',-1,1. .-Ills, Its t,, ,-,.p,- svilh Imancal p,.,,it ,.f s i.-sv. an,l Us
,
xt, hs„,n

||„ tl,„„l ^^at,,s. Th,- n„.st un|.,.rlai,t into Cliim -,- Tiii-k,staii. s,, as t,, Imk tlm

,,„,-, ,,fsso,-k,.>i th.- ••inn, il.s of liiss,-,-t.,.u oiit.-ruM.st sv,st,r„ p.iits ,.'• th,- hnipir.-

,s III, l.n.l.', 1 "(HI f..t m l.n-.h. hasm- ssatli tli.-s.at ,,f ( .,.s
,
,-„„„„l

.

,s 1., „,- "on-

,,.,1 l„Of,,t spans, n.ar llmlasnin. Tl,,- t.inplal,.!. Tl,,- .-,.st ,,1 th,- un,|, riakm..'

h.urtli .hsismu ,.f .-tsmil. s , xt. i,,!,,,..: f,,.,., ss as ,|. fi.is , ,1 ,-,,mpl. Lis mil ,.l Hm surphis

Kmuniish. pn.vi.l alm..sl as ,hll„-ult I,. , arnm-s ,,| 1 1..- (...v, rn,u,„t Im, s m N,.rl h

IniiM as Ih, l:i mil. s Ihi.m-jh III. Nanki'ss C hiua.

A TVl'lfAL liKIDGl-. ON TH1-. I'1-.KING-K Al.G AN RAII.SVAY



THI. il.I-.CTRIC I.OCOMdriVrS WMICII HAUI TRAINS THKOLGM TMl- rASCAUK TUNNKL
The ent'itiy is

t!*-'
'it rated in Tumw.iiei C.myun. 3J miles distant.

Harnessing the Snow
HOW THK AMERICAN GKKAT NORTHKRN CIRCUMVENTS THK CASCADK

MOUNTAINS

l.SKWIlKIiF. I liii\r nlatcil the I'acilif . liciHiiit. r tlinr lir-t nl.-larlc in

\\u\\ sii./w liiN lip a railway tiiis iairi|iai't, \\ itli I Ik iiMilt that tin miou-

and liiiu it lia-^ ciiiiic to lie fall diiiini; tlic wintir i^ tiriilic. Sn iiiiicli

^ ., ,
rii:ai(li il l;. IK iail\ aN llir ^tcaiii '•o that tin --ihiw !iloiii,'lis lia\ r tu --land 1)V

'. i- ^tiicl V \M.ist iii( iii\ . Hilt \mIIi steam lai^cil aiul tliiir i-icw~ on tlic

.J_;__T^^, 111 IT ami Ihrrc it lias liiiii alert. I'lKin the i;atluaMiii,' of tin- cIdikIs
""-

roiiiiil |i(pssil.|.- 1(1 turn this aiimiiil the Inftv laL'iiiil iTi^t-.. tin alarm

iriiplacalili I'im mtn tlir iail\\a\\ Ik -.t is;,'i\(n. ami tin mhiu liHlitiiii.' tiani iiioms

friend. 'I'lie mii--t illiiinmal m^; illii^l r.it mii cnit. eiaw Iiiilj --liiuK tcnvardv the Mimmit

nf tills de\ I lci|iimnt is (ilfelid liy the si i as t c i I ii' lead> to lii^Ilt the des<ellt (if th<"

.\iiiiriean (ireat Norlhe'ii l!aih\a\ ii|ioii « lute 111 ice. Ileii' ami t lure liuLre su|i|ilics

the Cascade .\Ioimtains duision. 'I'lie of coal an- stond diiniiu Ihi- simmu r, so

\ s.li ul iLO O I unui-- O I O i nil; III 1 I Oil I I 11. 11 I in >IH.»»\ I I .lllls 1 I ia\ 111 'I 1 1111 Sinn I oi

62 t '



4{yi K\II\\\> \\«)M)|I<S Ol rill WOULD

r,i, I. n,,uii III Ih.' shitnm \.ii.l- 1 -I.t 111. II III ^1 III 111. sIruL'jl' I" \^fi]'> the

, ii-iiM ^. vMlli lii.-^ "c II •<>:il"l.niiMli' -il. In IntllM- iiiovni-. At I'.v . r. 1 1 .
,.i, llir I'iicifu-

s.iIms liMiiiniin.i MM rnly. iiiv \ii;il;iiil In ,n:i^l . I In lail i- -jr, I. . I ;ili..\
,

I h, m ^ l.\ , I.

}..iv<- il l-ils^ini: Ii:mM :: llll ..\,|- IIh |i,,|,I. l.lll III 111. colli- i.l ill. II. \l 7 :. mil.-. 111.'
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HOW THK AMURICAN GRKAT NORTHhRN Dt.SCKNUS Till-. I'ACIHC SI.OI'l.

Shuwini; the Ihree tracks whit-h are ti.nnected by huge loops. The enuines are backms down the

grade tu push up another train from the bottom. In the distance may be seen the tr.im winch they

have helped up. and which has wormed right round the valley.

^'.iiiL'^ of III. II. r. a.l\ t.> rush (uit to n |i:iir a Tlii tin. i- so aliriipt, .sp., .jails in III.- last

liii.ln. ulii.'li lias Ih.ii .am..! ,iua\ li\ an -'.'> niil.s t., I|i. siniimil. Ilial tin ploHcrs

,,uiiv\ suiHiMi^ tonviit or an a\ al.incli. . ol 111.' lin. hail to inlrixlnr.. a st.aii\ coii-

Dav .11 aii.i .lii\ out. In, 111 tli.. Iirsl rail of Inm.a's iis, I lironi^lioul Dial dislan.'.. of

uiiil.i till mi.l-sii.nii: is i.-am.il. tl;.s.. •-'•J \u v cut. 1 in k". and .\.n tli..ii

aiiaiiH. Ill, Ills |,r.vail. for 111. li-lit is -rim. u.H' -^o piis|i, ,1 lur space that th.\ could

aii.l III. siinu ,1. sc, nts sii.i.l. n ..r„l un n..t .arrv tli.ir road dn-cllv h.'-uar.' I>ut

j.v^p, ,.t, ,1. ha. I I.) y.ii: /ifj. til. iiionntam sl.ip.s. witli

'I'his is a Wdii.li iful mail to kc. p opt ii IIm n suit that tlir.'. tra.ks. on.' ahovc Mio

f..r th. li.:ivv t ranscont in, iital trallic. and otii.r, lik.' t.iiaci s carv..! in til,- face of

(ift, II th.. iiciin... rs r, sourci s arc tax..! to tli. chfr. nia_\ lie set ii Iroin the Itottoin of



HAHM-SSI.NC; TNI-: SNOW l'»I

A Wondtrful

til' \ :llli V . It Is ;l IMIirVi Hulls |il. II iif 1 n^r|-

iM'i I'liii;. ililliciilt Id paiallt I iii any nHii r

piiil of till- Niiilli AiMiTicim cdiif iiHiit. ( )\ I r-

fiitniiit; llic suriiiiiil, llir ilisci iil cm tin

caslrrii si(|r Is ii|iia!l\ smlili n fur aiiulliiT

;iil nulls, as Ihc rails ilrii|i frmii an altituilr

III .•t.:tH 111 l.l.'iS fi I t 111 llial ihslaiirr.

W III II Ihr linr was Inst lahl tin siiniiiiit

was ii\irc-niiii' In a uoiiilcifiil /ii; /atj.

\\liirli till- ciii^'inci Ts licscnlicci

(ill the >iilr (if till- iiidilll-

tain iiiiir. 'I'lir tram hacked

up (Mir sliipr. was hauled U|) the second

iiieliiir. hacked up the third level, then

sli anil il up till fiiiirlh slip and thence

down till 111 hi r side. I'lmr tracks /.\ft-

/.ai.'i.'inL' 'he cone could he sei n. and it was

an iiispintlrij,' siciit to watch the "
I am it id

"'

hi nit; put over the simmiit, the '.'.'to Ion

I lain haviiii; a doiilile header and a pusher

to maintain aliout six miles an liiiiir. As
may lie supposed, the d( iiiand upon loco-

motive effort was enormous, and even tlie

engines, monsters of their day, expi riclieed

!i stiff hattic ai,'airist the tirade to ^fct to

the t(i|i. When the snow came the zij;-

zai,' was thrown all sixes and sevens,

heeaiise the t r.icks Iiecanii hiiried to a depth

suDieient to eo\er the cnaelies.

However, the /i;,'-zai,' w.as men Iv a

temporary measure. " .liin
"

Hill, who
had planned the (inat

A I unnel v ,.u i i i i i

,,,.,,,. _ .Northern, had dicidtd upon
an easier summit crossint;—

a tuuiiil. Hut seemj; tliat the jalttr was
fom miles in lcn(.'th, and would occupy

time to eiiiii|)leli , he ordered the 7.ii.'-/ai: to

he liiiilt. so that trallic nii^dit he alile to

t.'et lliruut.di. The tunnel is sini;lc-track

and is laid upon a maximum (.'rade of l"
per eeiil. -1 ill ."'.I from portal to portal.

The pro\ ision of the innel (ased the

situation somewhat, and as loeome.t ivcs

developed in power it heeame possihle to

hft a train wciLrliint; '.M)() t;)us over the iiill

with two Cdnsolidalion eni,'incs, each \Mit:h-

inL' l.'i.'i tons, as a (hiuhle header. When
tile ro.id was slip|Hry a third enf,'ine of this

(l.iss was alt.iehid to llie rear to ser\c as

a pusher.

This was (Xp(nsi\e liicnmotiM iffurt,

hut was impossililr of mipioM im nl until

the .Mallet articulated loeomolise

1 stahhsheil Its possihihln s. With- ^'"""t"'

, ,

'

,
Mallets.

out delay muiistirs of this I \ pe

- •) •> - Were hiiilt for nioimlain

SI T\ ice. 'J'le > ui 11 liii_' euiiipiiiinds

"ith cylindirs of -Jll and :!;! inches

diameter respi cIim l\ . hv a strike of :!•_•

inches, iisinu steam at a pressure of '.MHt

pounds, and wiiuhmi:, in ninmnt; order,

eomplitr with tiiidii. 'J'^ri tons, of which

1 tl tons were a\;iilalili for adhi sinii. Tj,,-

driviiii,' wiicels were ,"),'i incliis m diameter,

while the hoilcr yavc an a!.'f.'rei.'ate healini;

siirf.iee of .">, 7(1(1 feet, the ^rrate area h( III;.'

78 sipiare feet.

l''l\e enj,'ilies of Ihis "lass were aeipiind

for service ainoiii.' tin iiioimlaiiis. and tin v

Were put 111 work on the -J''.' per cent, hill,

rimmiit,' 'o and fro over a distance uf lO'.t

miles. Duruit,' the first winter this were

neither turned nor taken into the eni;ine-

slieds. They wi-rc reL'arded piircK' as cx-

pirimcnts. inasmuch as tlicy wire iiiiite

fon ii,'n to \ni(rican workinj;, the (.nat

Northirn Ik int,- one of the lirst ro.ids to

take up the M.illi t. The ori^rinal intention

w.is to Use them as pusher t nj^'incs, dis-

p.iisini.' with douhle headini.', and to assist

tlie road (onsolidatio.i and its load o\ i r

tlie hill.

T!ie runs rev'aled a curious state of

.affairs. It was found that with tlies<-

Mallets the tram load could he iner(ased

to I.ICO tons, hut of this total the Mallet

pusher handled (il I- tons, and with no more
coal eonsiimplion than that of the Cdn-

solidalion haiidlinij the difference of VW
tons on its end of the train. Forthwith it

was decided to dis|)(iise with the Con-

solidation (ni.'inis (iitirely in fa\(iiir of

Mallets for the ro.ad work. .\ce(iiiliiit;ly

twenty-live of the latter wire fmrcliased.

Tllese were S.omew h.at sle.::!!:!- >.]\:'.:: !he

pusluTs, the low -pressiin- c; liiiders on the



THK ZIGZAG' v\HKi)KRY THK CASCAriE MOUNTAINS VVKRK NKGOTIATF.D \
UV

Tht Greut Noilhern Liiniied. ui seven Pullni.ms. weiK'""!! 28U luns, had to be lifted over the steps ot th<-

temporary line was abandonee
i
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'KING THK FFKIOD THK CASCADK TUNNKI, WAS UNDKR CONSTRUCTION

'ti-'i*K t^y nieans oi three locumoiives. In the photoj=;r.iph tout uacks are to be seen. This expensive

irectiy the tunnel was completed.



4'H HMiwx'i \\(»\i)i:us oi nil woui n

fronf ( nt'liH Ih iiiu' <>' III itrlii s. miil Hif riMiltxl in its shim nrsMoii of i v< rv "Hm i

lii^'li prrssiii-i- cvlmdirs on tin- niir ciiuiin- fy|M- of l(M-otnotivr ii|Miti tin- iiioiinl.iiii

liiui'iy a iliami li r of •-'<> inclirs, with a rom- ilivisioiis of tin- (inat Norllnni i<ail\>,iy.

mini vlrokc of -'to llu•ll^^. ('oiii|il>'ti' Willi ami its ili \i lii|iini'nt has I'lilniiiialiil in

tc'iuli r liir\ \\ii)ilii(l -Mil Ions, hail ii tolal Hir intriMliicliiin of llu' iiianiiiioth •' Hull-

hratinu MirfiuT of a.lM I ><|imic fn t, and a Mimimt." pri\ ioii-I\ dc -i nl.. d (|»a>;c iH}. for

jirati' iiria of .Vt- 1 sipiMii f<it. wluji llic fniulil liii>-iiii ss.

HLII DIM. Till I'OKIAl 111 r;il. CASCAIll. TUNNll..

Iioili I' (irrsMiri \\;i^ 111! ^aiiii: a-^ iii IIk I)i-|mI. IIh-,, aiKaiin^ in riuaid In \\>i-

\iLrili V clli.'ilH' -'•" pollluh, liMiillM't l\ I . t 111 K \\a^ oil' SI IKills lllllilralirr

Whin tllisr "II. ii.|l,|.li I. il 111. uliuli li, IiiiIIk I
(|i M l..|.M|i 111 Hill I. i!i lllL'

systi 111 111 uiiikiiiL: llii iiii.iintaiii iIi\imiiii i miK a Mnul. I i ark, a hi I Ii mii iiiiIi s m |i iil;'! Il,

was iliaiiM.d. Willi 111. siiiall. 1 Mall. I a al I liall an ln'Ur wa- iirrii|.ii(l in its

Irani riininn.j ii|i In 1 .
1-'^ Inns ruiilil Ik iii i;uI lal ii.ii, lucausr. as Ih. sjiaiii liaiiis

haiili d nylil n^'i Hi' iiiiiiinlaiiis. (In lar^;. i' iiia'-itanii il a s|,riil nf (inl\ aliuiil s iiiilis

cn.jini' 1" ni'j aMaili.il iiiil\ as a |.iislnr an liniir ai^amsl Hi. riadi. ihmul: 'h Hh-

U|ioii Hii •.'J I
II I- (lilt. liaiiUs. Nil. al- IiiiiIiiil: nl Hir bull- ar.sin^ Inmi Hh ^liaiii

llioiiuli till (lain was increased in W(ii;lit. i iiyiiiis \miiUiiii,' against tin ii.llai. Hie

the enal eniisnniiil lull was no heavier than iiiiiiiln r of trains wjiieli emild In pa- id

had pivvaili d iniiji r till iiietliud nf wdrkniiT tlirou-li pi r ila\ In eani. s|ii,||\ liniitid.

with Consiilidatiiins. alt Ikmi.jIi tin tiiiiiiai;e Mr. .lanas .1. Mill i, alisril thai Hh IuiiihI

IHT train \ias nieii as. d li\ ii\ i i .'id per <i nl

.

was eiil.ini In lliidllle tin i \pansinn of

Tiiis niiKirkalili triiinipli ot Hh- Malli I lias tin s\steiii iiiili ss its eapaiil\ wiie in-
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rrrnstil. At first it was iliciili <l In rlnv. coiitlitiuiis. .\tii|ilr \valrr-|H)\vi'r wns iiviiil-

II M'ciiiiil tiiiiiii I tlii'iiti^li till' iiiKiMitiini. Iiiit iil>li'. us the liravy stiii»riill is r('s|ii)iisilil(>

til t'liuiiii'i'i-s |Hiiiiti'i| nut tliiit till liiiiml Inr iniiiitiKTuI)!)' torniits ami fri'slirts wliich

capiK-ity niiiM III' Ini'ii as< il M r\ ii|i|ii'< ('ial)ly lliiiiiilir <l<>«ii (lie iiKiiiiitiiiii sIi)|m s. aiul

if rlt'i'tlic IriK'tidii ui I'l ;iiiii|ili <l. (Ill Ilii'iasI sjilr s\m II IIk W'i iimIi'Ii' I liivcr

Till" >{'>^»"''"'"K f<"<'i "I 'li' liii' cI'ImI'iI \ci\ I'liiisiiliraliK .

•Ill i|ii sliiiii. anil. .iIIm m ihisdumI mi 'I'lir < iij<iii<(rs scniii-.d lli. \.il|. \ li>

Tin Wl.STI KN MOUill Oh THl, CASCADE Tl NNI-.I. SHOWING KLKCTKICALLVDK A W.\ TRAIN
I- Ml.KOING

S|iicti(in (il llii viliialii.il. tliilrliv ijras|illiL.' iIi-mmimi tin nmsl la\ din alilr silr for

liriciMJy wli.il till- (n:.iiiiirv |>rii|Misi i| [,< Ijir ihnii In iiii|>oiniil Mir \^alri-. v.i as

acliir\i-. Mr. IIill saiirl 11,11, i| tin |,ii,|MiNal. tn niiiiu an ailiipialr ami cuiil iniiniis

The CM;:!!!! 1 ,s \M IT L;i\ 1 n a i'niii|ili trl\ jiir |i;issiirr to Ilii wairr tiiil'iiiis. Il was
liaiiil to • |ml till- i|i\isioii Ml s|ia|M . as cssintial to srciiir a |iiiiiil \^lirrr an all-

tln niiil, ilaUin^' \\as ilrsrriln il liy •.Inn" t In- yrar roinii! sii|i|iK coiilil lir iii.iin-

llill, ami lir. in liis cliaiaftiristir inainii r. taiiii il, and wIhii-. at tin saim 'nn. tin-

troiilili'il till 111 no more niitil it was doni'. Iiydro-clictric station wonid In sale froiu

and lir was in a |iosiliiin to jiiiIlt its avalani-hr attark. I'inall\ a spot in a

Worth Iroiii tlir trallir riMilts. narrow canyon .'i:! inil, s rast of the tunnel

It was drriiinl to cariv out till ill rliilica- was found to oifi r tlu li, -I sdr for llu-

tioii sclwnir upon tin- thrn pliasr svstiin. powcr-hoiisr. Tin ii\ rr itsi If is iiii|)oiindcil

tlic various anthorilKs who iii\ 1st iifatid H niilis alioM- tlir rlrrtric station, lici'f

tlir issue ( .needuii,' tliat this was the most a dam 1 .70(1 feet in leiinth. I)\ .">() feel

siutalile and eeonomieal for the pnvailnii,' tliiei the liase and .'!() fee t liiLrh. w rout;ht



RMiw \^ \N()M)j:ks ()!• nil- would

If

CI Nl.KAl. VlhW Ol- Tin. TURBO-l'.l.lATRlC GKNKKATING PI A..

Ill c, lull I.. \v:is cncticl. iiiiil 111. \\.itri- lini .
:',.", iiiilis in ' iil:I1i. Io :i shI, sI .,1 mil

(liii^ li.inkr.l h|i 1^ Kil In till |Hi\M rill. use iit .In- tiimi.l n -.ill li. u In i
.

llii cuiiinl K

tliniiiL;!! :i "ikmIim tluin. . 'I'liis Is .1 ci.n st, ppi d iI..\mi -.wvA I..
I

I.. 111. Imllrv .Mrcs

tiliuiiils |ii|)r lillill 111 wiMiii.n s|a\is riiiiilv al r,,('.(MI \..1U.

l„„,|i,i| Mlh iron hands spacid alii.ut 'I'll. . I. . 1 1 ilii at ion s.h. m, . nilna.i d the

six iiichcN iipait. iind liaviiii; an cxtirnal tiiniul an. I l!i. a)i|iniacli( s ..n each sid.-.

(lianirtci- of S'. fi( t. 'I'lic dil'IVrriicc in Icvfl iiivnlviiiL' al.ml •Jl.diMI It i I nl iiliIiI - I't-

liclui.li tin dam and 111. pnwii Iniisc is \va\ . an. I ali.nil l'> niiirs suit:], lia.k

•Jill I.. I, ami III. I'lp" has a shaih cnn in.'ImlinL' sidnii^s, 'I'h, ... ..f I In cuii-

hmh.us lall Ir.im tlu h.ini.r h. tin- lalt.i. \.isi,,ii \\as rani, d ciil \'\ Ih. l,.n.|-al

Ixinu carrifd tliroiiull liniinls and linall) Kl.ilric ('..iiiiiaiix ..f S.h. n. cladx (I .> A.),

suiint.' ai-viiss Ihi' river to cnlrr the hnildinu «h.i als.i drsiamil and snp|ih.(l 111.' . Ii.lric

(i\.i- a s|(.| liihlLic. l.ii'.inicitivcs.

This Ilium .|.H\.rs llu wal.r I.. Hi. 'I'll. lall. r an- ..f tli. (I t Ml l\ |h. ccnii-

tlirrc tnrliin.s al a sl.a.K |ir.ssin. ,.f no |.iisiii;_r \v. . i'.,ii|>|,il f. inr w h' i I liin-ks

11. .1111. Is ].i r si|iiaii' inch. I'll ( iisiiii Ihal wi'h tw. imil.Hs iii..!iiil.d iip..ii . acli

this iircssiin- shiiiiid nrvrr \ar\ al lln liu;.'ii'. Kad" imitiir dcV(li>|is •_' ">n li..is.--

]>oucr lioiis<'. lain is a standpipi. nl" III.- pnuir. niaUin;.' 1 .OOO li(irsc-p(i\w i- f..i lln-

saiiii diimiisiniis as tin lliiim .
•_'10 f. I m ..uiipl.t. I.....im.l i w . 'I'll. > air ial..l al

lliiyllt. 'I'liis standpipc lakis up all 'al amp. r. s al uln.li IIh\ il.x.l.ipa sp. id

surjxcs
"

in. and acts as a [.'"^ 'ii'iir iip..ii. >.! l.'i'J mil. s p. r h.nir; lia\r a lal.il

tin uatcr Ihiw. s,, that Ih. pit ssurr an the lracti\.' .Ih.rt .il' •_'.'), (Ml,» punnds, and a

tilllimc whc.K r.niaius st,ad>. maMininn tr.i. Iiv.' . ri'.iit nl' .".T.tMHi p.imids.

'I'll, p.iwcr Imiis.' cdntains Ihr. . •.•.I'llO 'I'lir ciuht ilriMii;.' win. Is arc HO iiiciii s in

kiliiwatt f.'clic;aliirs connected direct t.i diameter, \sliile Hi. t.ild \\\\vi\ l)as<- is

the water tiirliims. 'I'lie current al a :!! feet '.» inches. Ih. iiu'i, I u li. el liasi' hcini;

potential of .i.'l.niio \mII, i, transimtl.d II f.et. 'I'll.- o\.i-.ill l-iiL'lh of Ih. loco-

from this |.ou. r lions. . bv an o\.ihiad iiioliv. II t •_' ineli. s. w hi|. I he In leht
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(i\(r tlir l>i>\ (mIi is It I'll! ." iinlii s. 'I'll, iMiiiiaL'i- (Mpacil \ lias ln.ii iiiin. Ilian

total \\(i;ilit I'l thi .ii^in>, m imhiiiiim Ii,1pIc,1.

onicr. is Itrj-Ci tons, of wiiwli (In i lictciiMJ H\ lip linn lin \M>ik \vas iniii|i, ,il a

('(niipnicllt -iiPii s, Ills i'-'I toils, and tir iiniiiil liill a irillmn |iiiiiiii|s 1i;mI Ixiii

liirchaMical .").''r I- Ions. 'I'lir wlioji- iii tins . \|ii nil. i|, . •! w lucli thr ilani aloni alisorhid

ui'JmIiI i^ av.nialilf lor .uiliisioii. s,, Ih.it f i\ . v tl'all.illlll

III,- \M iL;lil |irr a\l. "oin' - out at ''J-S Tin succi ss ol this iindrrtiikiii',' has liirii

li,iiv. :-oiii|)li tr. and lias ol'lc I'll a Viry intnist in;,'

|-',arh I iiixilir is all). IoIkiiiMIk 1 1 la \ 111 m II i i illusi ImI ion ol hou tin- sn<;u. wliirh in

train load hai.i!!fd li\ lli Malii I ( 111,'ini s uinlrr |s so sorely dreaded, .iiid wliieli

tlii-o'i;;li tlif tnniiei and ii|i tie li.ink oi wreaks siieh dexastation at tiiiiis ii|>on

1 in l."i « illi ( ase at 1 ."> miles an hour. one pari ol llu inn, iii.i\ he I: d lo per-

'1' rain loads ol -J.tHK) tolls ha\e 111 1 11 hauled form iisehil work IIh \\iio|.- \ear loiiinl.

ill lliis speed throiiLlli Ih' liimiel. WluM hecanse tli-e \\i nalein e l!'\ el depends upon

aliiiormalK hea\\ loads have te. he dialt the nwltili;; Miows in ils hiiihir naeln s.

vMlh, a deiilile header is employed. |!y Instances of similar hariiessjnn cii snow ale

means of llns, .leelrie loe,inioti\es liaiiis olfeiid in ol her eoiinl lies, nolahl\ S\\il/,er-

lloW ll-aVel-sr the llininl III .llinlll 1
."1 land. W llel e I lie eleli r|e.lll\ oper.llc d niollll-

ininilles. as eompaled with '_'.') to ;;(! lain iaih\a\s Ihroiii^h Hie Siniplon and

miiiiiti s which piiAailed under steam l.ol schln il; t mini Is depend npoii llie iiioiin-

(ipcralioii \ccoidiiij:l\ 'lie train capacitx fain torrents fed li\ th' melt inn snow s lor

of till- Iniinel h.is licdi donhlcd, while the the yeiulatioii of the luccssaiy eliciuy.

nil: Howi-.K iiousi: in thi-; tumwatk:) canyon

The w.uer is drawn tmni the \\'inuKhee Kiver at ;t pijint 1^ miles away.
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nil. Rial. 1 ROM THJ. Ul'l'lR SrAIljN TO IHK l.ljul (jl Till. I'LAiKAU ON THt- b'SAMBARA
AKRIAI. RAILWAY

Showing the clearing through the jungle

The Steepest Aerial Railway in

the World

1

A LINE WHICH PIKRCES THE TKOPICAL Al I^ICAN F0I;ESTS TO AN ALTITUDE
OF 6,600 FEET

Kl).\|{ i^auiKxl fill- \v hull I 111 re iluwn. t niiiiin il. :iihl n^.il Im- fiiiciiit: piir-

i> .-III iitl:' lit ami iiicri asina |i(isi s : tin i c iiliiiuIi r \m ir Kiiiind mIT as

iiiaiHJ. l>iit. iiiilnrt iiiiati l\ . -ciuii. \\ Ik ii tin cc ilar-um Uiiil; iiiilnslriis

till' sujiplv Is (liiiiiiiisliini;. 'I'lii- ni|i. (I m tin niiliIm jurists lur iiuliisl i i;il

T part (if till Nisihli ami piirpusi s tin \ ili imilisln i| tin ii' I'l snurri s m
.ICClssililr liilivt^ Ikis 111 I 11 a li pli lliTlsllilr lllallllil. ()||K lllr llllist

ilipiil.il. aiiil. iiiiliappiK . fill- I n I s ui ri VI 1, (ti il Inr t Inir piirpiisi -, : ihr

tin iiinsl part, in a uasliliil iiiaum r. uIIhis w i ii <I( st rii\ cil. Nm' \\as iiiini.iii\

When till pinmrr siltKis nt tin- rnitiil clispla\iil in cnttinir "p tin- wnnj. it was

Statrs and Canada sit iiiit to cuiKim i' llir (•inisiijind to hr an uniiicrssar\- prccaii-

siiil. till dins, masses nl i-idar uoittiiI linn. "Whs. ihin is inniinh tu last hir

tiinii sillily. 'I'lii- stpui;{litir t n 1 s ucniut rintiiins." >(i n asnm-d Ihr di spoilris.



Till-: s'ri:i:iM:sr .\i;ki \i. kaii.wa^ in im-: world too

^
I'ROm.K OV THK USAMCAKA CAULK RAILWAY.

;iliil IIh l> u:is a

-111 V cll(i|i III .",,(1(10

lirt In till Tail-

L::iiii^ IMain- In Inw .

Iliiw I'lillld tllr

IiIImIm I- lie -III

il(i\\ n .' SlIlA r\ III ^

I

II iilii il II nun

1,1111 Mill >- :i^'-iilii-

.ii-i>. liiil llii\

fcl iirih il \\ il 11 ili->-

liKil n |inl'K. A

laihMU llllllil linl

r laid. CM i; I'ni- a

liw mill -. I \ci |)|

'I'n-ilax cnlar i-- mi scai'iT llial IIh al an i \|ii iiilil iin mil nl all |ir(i|inil inn

Inilrliaiit^ aii calilnlU lAaininniij Hm In llic \.iliii nl liir wnnil, \\|iili' tlir

''tiiiM|isnl llii ll(l^ Il II li\ llii 1 ,ail\ I'lilai- inti ii si .iiiii iii.i iiili na iicr iliaiLn s ii|inn

jacks, ciittniL: niil c\cr\ -.iinaic incli nl ||ii c:iiiilal cn^l ni enlist niil inn \mui1iI

snniiii Hnnil, wliilc till ciilai- ,,ni-is aii iiiidii- il nn|inssil,|c In niarkil liii wnnd
I" iiil; |iiil|id diiwii and lip « nnd snjd at at ,i |-| asi malilc |iiicc, 'I'lic cniici ssmti-

licdi |irici s, 'I'lic live cnntiiiiiils all liiiiii; aires llur(n|inn dili.alril an alliinatisr

srniiri i| Ini' iintnilclii'd I'l s, i\ ( s, aiidainnni; inillmd nl I laiispnrlal mii. Tin \ snii;,:lil

tlinsi |iai'tiri|iat ini; in tins liiinl unc :i tin- ass|s|aiiri nl Ihi I'liicliiil .\iii,ii

Iiniiilnr lit |iins|icct()is acliiiL; i.ii Inlialt 'l'iaiis|)i uli r (nnipan\. nt l.nndnn, tn

of a (iirnian cnniiiaiu . NatnralU. liair asciilaiii l|n hasilulily nl an ai rial liiu .

in\ rsl i._iat inns \\iir rniiliniil. Inr lli< iiin^l 'I'Ip latlir dispalrlii d tliiir own nlnltiis

]i,irt, tn (ii-iiiaii tiiTilniA, and ultiniati; In llu I'.asi .\liiran liinilic liand. Siir\i\

t III ir iiili:;i 111 ' \\:is 11 'A anil d. 'I'Ipa sc,i|, d Inns \\ , r, inn am \\ in all diri el inns, and

till lii'jidaiids nl till I sainl laras nl (.irinan |iliillin'_: inadi ii|.nii an ilalmiatr siajr.

l''.ast .\l'iii-;i, and in

t llnsr ill n--! . lint 1 nd-

(li n, and \\ill nii;li

ilKICnssillir lull s|s

<1 i sen \-iml li II :^
<

I i'(>\ IS nl' tills I inilii r.

w llii 11 r'nsi i- I N.ini-

inal Inn |iii iv i d In In

nl till- liiL;'irst (jual-

it\.

llllllil di a I I 1 \ ar-

ea II 'J ( III r II I s \\ r Ir

colllpli Ird to r.\|ilnil

tllcsc ICsilNts. Hill

our SI riiiils dliiirllil \

liionud ii|i, 'I'lii (•< dar

jiliiijlr was al all all i-

. , r ,,

BlRUS-I.Vl-. VIKW Ol- LHI. MOUNTAIN.S AM) LINK Ol- THK USAMllARA
tUdc ol (>,ll()(» lit I. AHllAl U41I \»,-.iv
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TIh- pnijcct uhich thru- siiivcsoin .ml williiii mhik -:iI i .hicl.ii \ sIkmIi r li iiyHis.

ImccI orftiTil a ((iinpltti- :in(l icdiiniiiical Liaviii;; tin- ->a« iiiilis at New llniiiow.

solution ot III.' |)iiii>l. III. It UMN a lioj.i Hi. liii.' iiiak.s a ;.'railiial lis.' of •_".>.") I.. I

idia. I)i<-aii->i- tli.' Iiiit^lli of Hi. iin.- was m Ji.'.HMt I. it to train a ii.iint .'i. •.'•_'(» 1. . I

nduccd to till' iiiiniiiiiMii. an. I invoKi.l alio\.- sea Icv.l. ami I. !•!»,') 1. . I :ili.i\, Hi.

sonic (laiiny and nnnsual work. low. i- ti rininal I'l order to r. acli this

The s(.|,,.,,|,. was acci|it. il. anil the a.rial snnniiit is w mil ni c. ssarv to drive

railway luiiid. is were soon swaiiniliy over a di e|> entlii ih.mi._.|i Ij,,- ei<.,t of tlie

till rsaiiiliaias. roiindiiii; n|i native lalioiir. iiionntain. do«n tin- eeiitre of uliieli Hie

dri\ in.,' trails llironi;li tlie matted forest st,-e| to\\.|-s are planted. I'are liad to lie

oils. IV.. I t.i provi.l.' fa-

iiliti. s lor earryiiii.' off

I ill ll.i.iil waters ra|ii.llv.

as till- lailifall in Hiis

Jisl 11. 1 Is loir. Iitlal ill

lis si\,|||\.

1
'. .ii'liiiii; Hh- simiinit.

Ill' .iiL'iiie. rs earrii.l

I 111 ir aliLiiiiiii III ill a

I aii;^. Ill ilo\v 11 I li.' siili-

.|| .1 .on. s|i:i|i, (I iM.iiiri-

laiii. wlii.li slaiiils out

III sojilary slal. Ii-oiii Hie

main ran^.'. (In this

i-iiiiiililiiiL'. roek\- li'i.t-

li.iM 111.- I.iiil.l. . |.laiil.,l

an ail'..:!.' st.'il |, ,|i. \\ In y,-

I li. Iiiii' iii.'ilsi s a siul.li n

ainl sjiarp h. ml. .\ mI.

had 1. 1 III- lilasl,.! ..Ill of

to the |i|aleau. an. I el. aiiiin tli.' sil.s f.ir Hi.' nioiintain si.l.' r.n' lln' foiiii.lal loiis,

the .np|)or|s. 'I'll.- iipp. r slalion \wis an. I I his appaiiiilK simpl. priilil.iii tias.il

seli'.ie.l al Niw lloriiou. ill close pi'o\- l||. Iiiiilil. i^ a.iil.U. In. alls.' III.' r.i;'k is

iiniiy t.i tlu- saw-mill, whili' Hi.' I.iw.r Irialil. Im.IU Iisviik.I, an. I ^lips alarie-

terniiliils was placed al Mkmiiliara. .'>
', iiii;K. N.il ,iiilil Ih. .iiL;iiii.is Ihi'rw up

miles distani as Ih.' cr.ov Hi. s. an. I s.nu.' a massiv.- w.ill .in.l lill.il iii tin' crevi.'cs

."),(((»() h'ct li.'l.iw. w h. ri' 111.' hiiiiln I' eoiilil with eoiu'i. t. .Ii.l lh.\ k. . p lln Inai'liir-

l>e trans-shipped lo Hi. sinla.'. i'ailwa\ ..lis luouiit^iiii -i.h' m phi... in tin-- aui^l.

for liaulauc to Hi.' poiul ol shipm. ul on siniiou .n, l.nsiou vmimJiI- |oi' k. . piu^;

thi- sialioard. Hi. Im. s li._;lil. 'I'h. s. w.i.jhls eompris.'

Till pi. I'ipiloiis eliaiact.'i' of Hi.' Iiioiiii liiiyi' iron flam, s jijl. .1 \\it|i enui'iil.'

lain slopes pi'ii\.(| thai aliiiornial yradi. nt s cuius. lur lh. L.a.l. .1 mp. Ih. i. is a

\vonld lia\.' 1.1 li. iiilroiliiced. toyith.r weiL'ht ol It", tons, with on. of I.'! Ions

vvilli s.,uii' hut;.' spalls. .\l liisl it Was for Hi. uiiloa.li.l i'..p.. 'I'll. mp. s .,f th.'

tiioiiLilit impossilil.' lo avoid spans ot s. c.ind dn ision of I h< liii. an ajs.i auelior. .1

ti.CidO fett. lull I'losir investigation i'.\.al.il in tins slatimi. 'I'li. Iiai'lioii i'o|ii' ..f Hi.'

siral.yieal <'iaL;s which eoiil.l In' us. i| h.ii- iijip. r ilisisi.ni. liow.M r. jiass. s on to that

an. I Hwrc. in ord. r to hrinu Hi' soan^ ii. l|,v -..eond s.ct.o.i. h. m" "u!.!..! In !!ie

HOW TH1-: HKAVY STKl-.I. I'AKTS I OR THK Hl-RMANKNT WAY WKRi:
TRANSHORTKO [)V NATIVl S TO 1 UK SITl: OF I-.R1-;CT10N.



iiii. sn-.i I'i'.si \i:i<i \i, KMi.WA^ i\ nil- world ^nr

I-lhllNG IHK CABI.Ks Ut^ll, 11!I-. aUi'HCJKTS

staluiu liy ni( alls of (lill'iliiin lU.A i;niilc

sliiHVcs. Antdiiial ir wi'ikiiii: i^ iidI

n.(i(i|it( (I. owini; t" t!ic (lua|iii(s> anil

iiliundaiicc <if the iiali\<- lalmur. uliiili

Unci IKit 1)1 \(r\ sklllnl liil' Ihis (l'lt\.

Till' ill s(( lit I'riiiii till'- slatiiiii Is ( \-

tli nil l\ intriTsl iiii: liicaiisr it i^tlii -licpcst

track 111 till- wdi'lil (li siLiiH (I lor loiitiiiu-

OH-. trallic. 'J'Ik- L:i'ailr i^ no li'-s tliaii

8ti '.•;! |ic 1' n nt.. iir 1 in 1 1". Mnrrosrr. in

order to yaiii thr inxt anfjlr statimi it

was found iircr^^arv Id introdiicr two

huar sjiaiiv, i':icli ol '.'S") fill, ami ill

one installer a loftv tower, aiiproxiinately

KM) feet in height, had to he erected to

sii|i|iort the line.

.Mthonj^h the (Teefioii iif the upper

angle station offi red sonie pretty pir/./.les.

tlic (jiHii'iilties eiu'oiiiitered on the coiu'

were insiirnilieaiit in eoinnarison wjtli those

nil I III liiiildiiiL.' till seef)iid station and
the towers leiidini: thereto. Six supports

had In 111 pl.iii d .at mil r\.iK i,| ;i:j feet, in

mill I lo li .id till line into I he stall. in.

and 111 jilaee IIun, Iiivmis the e|p_i iin irs

rickiimd that To. 0(10 eubie fn t ol .arlli

would h.iM III 111- shifted. Tin- task \^a>

linishi d. .iiid the eiiLiiiii cr cDiinrat iilali d

hiinsill iipiiii hiN -.iieci ss, imlil the rainv

seasdii eaim iiiimil. 'I'lii n llir nioiinlaiii

side lie.^all In slip ,iiii| --hdi III all dii'ee-

tiiins. Hui_'e ni.-i^M s of n nk ami ilitiitiis

came down, swept the touiis a»a\. and

lillod ii|i I he exea\ations. Work was
risnimd. Init the l.iiidslips eiintiiiuid to

111- lively, .iiiil It u ,is not le.l il oi. i r

•JlO.nOO eiiliie h .1 of , allh ihn. line s

the ( stiniati had In . n n imom d Ih.it llii;

lowiis were pirniaiiinlK i slal.li--hi<l.

'i'lii I onrimration of the (oiintiv lulow

NAIlVtS STRAINhSG Tilt. CABLE.
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tlic sicond iiiiyli- slalicm is cNcrriliii^K liara Miniiilaiiis hilori it |( .•i<'lrrs Mi<iim-

ru^^<>l aiid hi'dlMli. .iiiil till joratinii (it li.if.i. will II a lai-Mij |ilalliiiiii lias In ill

till- lillr rank-, a^ a ^la^tll\ pun of prox iilcil. -^n thai tlit In av\ 'o;;s ina\ In-

(ni.'iTii-1-i-iiiL:. 'I'll! iiuinrilaiii Mill lalKawas I ransfcriril djiiit liiiiii tin cahlc-waN into

sliai'ply, loiinuii,' ;i uapnii; ra\irir, which tlii iailuii\- cars.

constructional uoik was Ixstt with

\ ininilncialilr ilillicullh ^ ami •• aVcliiuL! i]Ucs-

timis. apart tinm tliu--. nt a pniiK icch-

liical chararli r. Lalmur \\as siinii\\|iat

(IiIIkiiIi to iililam, tin incal inialiilants

bciiiji la/.y aiiil c\liriiiily priniitivc. li\

r.ssiilnonv ircriiitniL:. ho\M \ r. more i \pi rt

anil iI;Iil:i n( iiali\is wen iiroiijlit m lioni

outsiili ti I riloi 11 s. 'I'lic naliMs hail to

act as port' Is, i \ i r\ ounce ol nialiiial

haviiu to l)c t lanspiirli il Ironi the railua\'

ti rniiniis tIiroii;^h ihc jiinelc, o\cr circuit-

ous paths anil trails, to the points of erec-

tion, 'I'lnilii r was iinpoNMliI,- as a con-

structional inaliiial ov^Uil: Io llie iM\aL;es

of the iiisalialili while ants, ( unsiipn nth'

I \ I r\ I hill- hail to lie w lon-ht in steel, ,\s

far as pos^iMi all I h' parts \\t\-i- slamlard-

iseil an! maili mti n haii^eaMe. to facili-

tali I I'l el Ion. x\ hile I heir w eielil^ :inil

iliniiiisions Wile kept \\iMiin 1 1 isi iii,,lile

limits, to eiialili tl to III carriiil li\ the

naliMs o\ ir thi hhiljIi ami sleipK :i .ci iii'-

ili'_: pall. . The ti.inspoitation of the

iiipiN prii\ei| SI, nil what trxiiiL:. ina^mncii

as these hail to III earn., I iiilact. 'riii

' 111 ral priiei iliin w a- to uncoil I he ropi .

ami iaii\ it in its |,,nu linotli upon the

shoiilili Is of t he nat i\ i s. a hmiilreil or

slopes aw.iv liiialls- to hirin the I'ani^anis imir. Imiiil: .livposeij m Imliaii lile. In

Plains. 'I'll. . iil;iiii ( Is sil.e'.il a l.ivi.iir- lln-- i»a\ Ih.' n.pi^ wire carri.il to tic-

aMe point on lln opp,,Mli suh ol Ih.' s|,, lions, ,as if tlii\ \m r. L;i,eaiitic -iiaki s.

^iilch for flu ir support, Inil Cllll fi .1 h. low. Imiiil; ti.iiishrr.il t.i tin tow. rs as tli.'

an I '_','i.")0 I, . t ,li,laiit from tin w.st latt.r wn, p.issi,| ilurino ilie inar.li. am!
cliff. .Si line tlial th. tl.ior of till raMmis tiehtinnl li\ lill\ to om humlnil m. n

several hiin.lr. .1 h . t liilo\s the trajictoiN tiiMeiiiL: at tin fr.e (\tremil\' until the

ff the aerial, int. i im iliali supports \\,r, rei|insite i.nsi.in was olilaimd. 'I'hi' most
<iii' ol 111. .pi. stion. so I h. enL;iii.ers liapl exaspcnit iiili .irti.li |o traiispoit was a

the yulch in a siiwie -pan. ovi r haH a null small loeonioliil. n.piir.d f..r tli. loadiiiL'

in .ni;tli. M this point a iloulili fi iis station. It was unloaded at the railwav

appliance is mlrodu.id for the thud t.rmimisaiiil thin li.iist.d, haul.. I. tiiLTi^ed

section of th. Im. . wlmh il.scemis to th, and pris, d Io the nn tarn top l)\ tin-

plains, i::::-: to:;:!;::;^ s,u,r^ .A {[.. !_-.::::- tO:::bi::vJ ^ii^ii^ u; iiii; ::u::\;-, ;;;;d a

A TK.NsloN SIAIIOX, SUOW'IW, TUr T'lU'lKS
WITH Tin CONXRKTK BLOCKS WHKKl I'V Till.

LINK IS KEPT TAUT
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liiryi' stiitr (il l.iir<)|iraiiN. A mail \\a~. hallic rs In llu iIdw iiuaiil (iii'ictinii, anil

sluslii<l flirniitili till- jmi>,'lc to |)iiiiiit if tlwif tin- lotul on ;v carriir often rcprrscnts

to |)Jls^. liul |ii();^ri >- vva-- •-<) slow tlijit two or three lojis, W< lit t ni 'in'jili. and

sev<'n month-- ila|isiil bihui Hn ( ni;ine v (iiihilli,' a ton. sjjeeial <l(\i((s ha\i had

rrai'hi d Ihi luachh'j ^taliiin. "i.lMlo |i.| hi I" nii'ni|i(irali d In ( hi rk thi ihsccnd-

ahii\i . my: s|H'e(h and lo ali^ciih all the |if)\ver in

Ancilhii harassing halnre aee(ini|ianii(l exeess ol that ri(|niiid lor movin;; the

the hnildinii ol tln> •-hort Inn Ihinn'jh lh<' asecndiny liuht luad. A spicial dn\i and

air which re cajh ;!

tin llnulilrs e\- gm

|)(rienci d ni ear-

r\ iiiL; llie I'adway ^
IhroU'di I 'janda

some v ars pre-

vioiisly. Tin-

juni.de is I he hcjine

of ferocions man-

latin-,' lions, and

thr-r hra^N. ih-

i. etiy lie \ lunnd ft,

Ihe h.r. -I In.d- i-

(h n li\ III' hnn

(III ds III nat i\ I s

passing 111 .iiid

fill, hull .
aliiMil

t hi M- |i I I in I I i \ e

liil^hua\s nil Ihi-

lo<ik lint lor jniev

meals, 'rime.-ifter

time a t raiis|iiii|

tram was Ihroun all sis, s ^nid s,\,|is i,y InaUe rennlator \v;is ini|)erative. The ane
this, liiulis. (.allies ,,| nalui- uuiild In i-, diivin liy a .'lO horse-pow i r ihelrie
trndiiini; i|niili\ and i iirri_i I ieall\ Im^ard moliir. eapalih ol devi Inpinn a hi^h nimi-
uith hnue iiiiiiN ,11, 111, II- .|„,nidus. Snd- h, r ol ivvulnt mn.. xmMi h. II I raiiMiiission

'I' I''.'* •!" >' ""iild 111 .1 er\ 111 alaiiii. I'aeUs lu the ilri\ iiim .|,all iil lli, mpi »a\ . Tin re

wnnlil lie discarded hnrri.dlx. and . \ i i\ an t«o laii;e liaiid leakis. ,,i|. ,,r u|ii,h.

I"'"' ""'i''' pineal i„ lindl into Ihehnsl |,,,- s,eiiiil\. i. pin\i,|,i| uilh a « h n-

'" "'I' •' lriiniil\ tree. .\t tiist thi eaiiMs Imid hand, and a shi av, .ihuiit 7,s inejies

<if siirh oiitlinrsts oF lAcileiiii III sunnwhal m dianielir till,, I nn th, dii\ iiio s|,aft.

pii//lei| the eni:meeis. I,ul \\ hi n llie\ sau Winn sluppin^ the lin. hulh (Ihm hrakis,
till sliaLj'j\ iieaii 111 iild 1.1 11 ;^a/iim ex- uhieh liiMithir can lunlralise KM) horsr-
peetanllv duuii lie liail. liny e\ensrd p,,u,r. ale tiijhlined. .altlnm-h ilur hl'

the app.-innt
1
inl. a-i I pass, d the tedinm i.l umk tin \ are diseii-ai^i d. as tin tiavelliin'

•h. i|.|a\ lie- naliM s u, ,1,1,1 ,,,\,.,. ,1,.,,., ., 1,1 ^j,,,,; is ,.(ii;i rolled li\ I he lirake i eiinlalor,
''''"" Ih. ir I \ ih -. uii'.il all snjiis ,,r ,la,i^, , ^i, Ihal hniiiaii .illintmn is nnineissarv.
Irid \anis|i,d li\ takiinj put sli,,|s al Ihe 'I'lie rei^nlaliir is ot the h\draiilie type,
common uninv. It is dn\, n |,y a lull In. in the eonnter-

Seeiiiv thai ! h. :;, :;!::• minw.,! i. .,,..! (!.. .!...r! i
.'.

.. ::.

TH1-. STKKPKST BANK- ON ini II\1. HAVING A rtlSI-. 01- 1 IN
115 - W'.i I'EK CKNT.
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SAW-MII.I.S AND I.OAlJlNCi SIAIIOX AT M.W IIOHNdW il\ llll iSAMIiAKA II All A:

|iiliii|> Hill a lialaiiciil tliinllli ^lid.. 'I'lic pa^si !!:;< f car. luil the iiiajiirilx i.f llir

loniK 1 sll(k^ IIh- vvalir lioiii a i( s, i\ (p||- (iii|i|o\i(^ anil iiali\is I ia\ <lliiii; iivi r tin-

ill till- fdUiiilatinii li(.\ 111 111! a|i|iaralus Inn |iri IVr t li. nmri iniroii\ i ill iimal iiutliod

ami |lll^l^ it l.aik llni.ii-li Ih. M(.\,iiiih- nl mlinu a^linli a Im-. Inlaiiilv it nlfii-^

^al\l iiiIkIIm Ih.\. TIm .jii\ i iihiim \ al\ . is Ih.- oiiatisl Ihnll ami Miisaliiin. ispn-i-

arliialiil In a irhlnlii^al ii Linlal i ir ilri\ i ii all\ wliiii mn is IiuhiuIiI |i. an alninsl

li\ a lull. I)llirll\ lllf I. \ iillll Inns (i| 111.- \i|-||i-al |iiis||ii,|| 1,\ H,, lljipni'j ol' lllr

I iiiiiili 1 shall iiuiiimiuT 111 imiiasr. inMni; ln'j "Inn inakniL: llii liaiik nl 1 in 1 la. m-

til till iiilni-nl siiaii llll' lini. tin \i In n ll\ iiil: arinss 1 h. mi,i l'i i ui i In sauiiiiiL,'

liiiiittli- sliilr clnsis cui-ii'.iKiniliiiuK . ami spnii.

Ml ch-.-cUs llic niii\ iiniiit nf tin- |iiini|i. Tin iiii-linn ul lla |-ail\\a\ \\as iint.

'I'll! lalli I- llll II ails (in till shall as a s||-(, 11^ \,,ii| nl hiiiniirniis iiu-iili ul A iliMitiii^'

lilakr. A hiyli-li-Xi I rrvr\iiir d .-ilimil r\|ii in iin is r, kiti illi\ 1 1< i r ( t'Uiian. w lii>

.")."» ciihic [ill caiiacilv is [ilariil alii.\, lln sup, |-\ is, i| tin- \\hiilr wmk. 'I'li< Imiiis

liiaiiiiii.' vtatiiin In k. . |i th. luak. Iiii\ jial JH.n r |ilrlril. ami In ihii.lr.l In

ri-'.iilai-|\ supiihnl \Mlli v.alii-. uhil. IImi-, niak. nm lin.-il ins|i.i-linn li. Iii|-,- shnijiiia

is alsn a |n\\ lr\il rrMi-\ii|- hn- iis, in lin Ih, lalihs mln |ilai-i. l|i slarlr;! iil'f nil

(lr\- s, asnii. xvliii-h is i-nnnn-li illn till hi-h- a i|nnki\ ami uilli Ihin naliMs. Tlu y
||\il ris,i-\nir li\ iinaiis nl |ii|iinn ami a \m ii- Jn'^oum ainiiu' i|imlU IhiniiLli tlii-

s|iiri,-il pnnipim.' ul.-ml. pin;:l'-. Hn rii-nn-rr hiiniinin- rnnipla-

'I'hr raliliwax nil. is .-iii , ;isy iin.-iiis ,

,|' i-.nlly. \.lnii sn.lil.iii', tin- il. nkr\ nai-i.l.

tfailiiliL' tin- .'ii iijhis ni IsainlL-ii-a. uliirli n. i._:liril \ irmiisly. ilin-k.-il his In nl. tlilow-

liith. llll ha\i- III III .-iliiinst iiiai-c. ssilil. . jn._r (In- riininril- In I lir ijiiiiinil. iinl lini-

i'l"' I'liii-ial piii-|insis tlnr.- |s ,-i sp.iial pimini iM i.-ml na!l_\ ml n llir jiim_ Ir. Siiiiiii-



^^

Till STII.IM-.SI AlKIM KMIWV^ 1\ Till WOUl.D 5"5

tMiuoiislv III"' imliv.s slniilvnl wil.lly and

disii|.|>niivil fioiii Mulit. Til.' .iiuini-.r pi.k. .1

liiriisflf ii|). cIk risliiiin imkiii<l lliuiiHlitN

about h\> iiMimu- >ti((l aiul ii»t«ii<laiits.

niict liiiiilly il. <i.li<l to c-liiMl> a iui«lil».m-

iiij,' tower I" tlisfovil- tin- cunsf of tin-

timiioil. llf li!i>l sciiiTily uruiix.l I Ik U>\yr\-

top Mu\ was lookiiiK oV'f the tnis. wlini

ii|> poppiil tlic luiiil of oiii' iiiitivr attcniliuit

oil till- iu\t Mippoit ill fi"ii'- f"ll"""l II'

II few iiiimit.s l>y tlif facr ol III. -.con. I

ami tliiril iialiv.s on thr sii<'<'(<<lii>t.' tou. is.

Til.' nun niMiiKil tluir scmIs tiiiou^'lioul

till" \)\Miu-i liol (lay. siilli riii;.' i\<iiuiat-

iii^r tornunt from moscpiilocs, i^nats. ni< s.

aiiil 111. Ii.;it. l.itr in th.' aft.rnoon all

di'scni.l.il fioiu tluii- pncli.s and iiul

upon till' trail. Tlie cailsr ..i tin .loiik. ys

slranjn' tn'liavioiir was riMal.'l- I' lia.l

sniftcl till- spoor ot a Ii.mi ulmli ha.

I

passe, I tlitit way srvtral li s pr. \i.iiisly !

Ill onl.r to rt-i'eivr warning: ol tin-

wlicrcal)ouls ol tlirsc dicad.d inan .al.is

tlu: enirinccrs prolil.l Ironi lli.- cunniiii;

of 111.' natives. A iii..iik.\ \m1I ilet..'! a

pi-ouliii^ hull either liy si;;lit. hearing:, or

smell with unerring: ncTuiacy. and uives

villi to ai.'onisin).'. i ar-pieninj,' sereeelii s.

The natives eateli and train the apes to

iiel as warders of tin ir safilv. The i ii-

^.inters did likewise. They liarleied and

hoimht all llie tame inonk«ys they could

liiul. and 111. 11 pla...l th, 111 111 aihantaye-

,,ils el. \at..l pc.Mta.li>. tillnniic Ihciii to

tJM liiaiK h. - and litting U|> a hoN as a n si-

,1, nee. Dunn;.' the <hiy the animal was

. ..ii-taiitK on the alert, and so perfect was

111.- v'li.ii'l "i"' '"'*> f''^^' "" " "''' '""'

from the ihpndalioiis of the man-calirs.

Tlirce \ears wire oeeniiied in the eoii-

stniction of this aiiial ropeua\. and li\

the lime it was liiin.l. .1 om r ti- tli. eoii-

e, SSI. main s i;T.">.nno |i;i.l I., .n .\|.. ii.l.d.

I'lciii th^ . i-oi le |i"ii.l 1. 1 \ I. « il has

1111,1. mill. ill\ pi..\. .1 a s,, lull. ,11 ,.! Ih. .lUes-

1 „„, li,,v\ I,, liaiis|,.iit Ih. hniili. r Irom th.

rsaiiil.aia plat, all to Ih. raih\a\ 1.. low. he-

cans. Ill th. hist SIX ii,,,iitl,s ,.l lis op.ra-

ti.>n it hall, 11. d :(."). (10(1 .-iiliM' h . I .'t I-. liar.

As all , iiL;m. . rilii; aehieVein. nt il ranks

as ..11, ..t 111. iiiosi iiiti restiiiu a. rial rail-

«a\ s \\ huh ha\ . I" . ii ImiU.

Till. UNLOADING STATION. VVIll.RI- Till I.LlMBI--R IS TRANSFKRRKO TO Till; STKAM LOCOMOTIVK
TtJU- rTtA<T

Showaij; teiibiuii weight lower.
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THK 111 AM CI.ASCOWCARLlSLt fcXl KISS AT LKAWl OKU.

Famous Expresses—III

THK CRACK CALEDONIAN ILYKRS " WHICH VVOKK THi; SCOTTISH SKCTION
or THK WKST COAST KOU^F.

A
^ """•' ' i" " I'l-'Violi. .h.-ll- 'I'Ik lilst IMllH.I Ml, IV|,r, Mlltr.i 1,\ ||„-

t.r. tnillicl.(t«,rn l.,,n.l..ii aiHl up ai,.| ,|.,nmi S,-..||is|i .-r.-M-k lU,,-. .,'l ll,,-

.Sc.,ttls|,)H,il,t>. lluui,,;,,,\,, III. W, .1 (,,:,. I |,„,|,, Ml-. MS t|„\ air IM.U

ij-. i

^^''"' '"'^' ""'•'• I-""- "'' iMK.un ,m||,„|,,i.iI1\. Tllr Ulil'lr Tr.-iiiis.-

*'3^.^' ''ili-i'- 'I'lii^ <!(> iiHliral.s In.ni til, la,l I l,al 1 1„ ,i|,|„ r |..-il-t. ,.l I li,-

,j^^/^j "" ii"iU„rii„i,,s| linul ,,r l|„- ,.,,;u.|,., an |,a,nl.,| ,N!,rnall\ in ul,i(,-

—^ '
'""" '"" "'' "" 1.011,1, ,11 an,

I

and -,,|,l. Tl,, s, trains aiv an„,n" lli,'

North \V,.st<rn Hailuav. |{,.tu.,n tl„- liii, s| that t his .-..unt is can s|„,u hi',,, ml
li,.r,|,i- aii.l S,-,,ttish i„„nts th, trams aiv .,f .-..mh.rt. h.M.r>. an.l ii|, I,, ,|a|r ,,|iii|,

''^"'""'
''.' "" ^•''"' •'' li^iiluMV, a in.nt. Siv ,,.n,|,i,|, trains. ...miimis, ,| ,,r

^\^t,||| uliiih has a,-hi.v,,l a iini<|ii,' I'.-

• ." h,t ciirah.r \, In, I, s an, I Hr, h-,t rhniiii;-
IroiiMh,- .N|.,-,h(i,, lis «,.rkiii- ,,I Ih, trains ,ais. u , ,-, I, mil at th, >.,,l\,,t,,n vv,,rks
ov,r .hlli.mll stivt.h, s ,,( Us svst.in. olth. I.,,ii,l,,ii an,|\,.rlli\V,s|,rn liailuav.

'I'lic (Apr, ss l)nsm,ss ,,f lh, main lin, s ami u , r, lirsl l,i,,,io||| ,,,1,, |(,, >,.,,|||.|,

of lh((al.'(h.iii:iii l!ail«a> may h,- .h\ i,|, ,| s, r\ i,, in .InU. |;.l;t. |,,i ||,, ,„,it|i ami
l.roailly into tu,, class, s. Th, lir-t ,- - s,,i,| |, l„,im,l in',,, nin^ lU , 1 s. Th. ,ii,linarv
jiriss tlu- Scottish s,.,-ti,„is ,,|- lh, W, st c,,a,.h,s u.inh al.,.iil .TJ l,,iis , a,li. uliil,
(o.isf Irallic. m .M.M.juiicti.m uilh th. th,- ,lmm^-.'ais ar, al",nl :.t; l,.ns apn.'c
l.omh.M and Xurtli West, ni l{ailua>

: th. iiiil,,a-|,Ml. th, t,,lal u,|m|,| .,| a ,,,in|,|,tc
-,<-<>ri:l c.iisisis ,,r th.- (al.ih.iiian ,\|,i. ss ,,,,), l\ tram h, ino ala.iil .•,•.'(( I,,ns.
scrvi,-.- pn.p.r h.lu.,-,, (.las.j.nv, K,|in- Takm- lh, up trams llrs|. t h. .lav cxpr, ss
lim-i.ii I", ,11 1 VI, .....I...... 1 ,-• i , . ,;,. .

'

- " " :• a-, r . (.i.-cirou at lll.o a.hi. anil KdmiiiiiiiM
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live riiiiHilc> Infer. These Iniiiis niii every

«la\, SlIllililNN exerpfeil, lliriill;.'li(illt llie

year, altlioiiv'li there is 11 sli^'ht iiKuhlieii

liiiii ill their (i|ier!iti(>ti iieeonhti); to the

NeuMiiiN. Ill the winter the (ihis<.'iiu ami

lvliiiliiir;,'h MetiDii-t meet at Carslatrs, and

lull tliciier t<i l.iiiiiliin intaet. iiut clnrini,'

llie Miniini r nmntliN th< y an- run inilr|i( 11

ileiitly as far as Crewe, anil from that |ii>int

as one tra'ii to l.onilnn. The niinilier nT

eoaehi s in eaeh section is 10 froin (las;^o\N,

ami 11 li'oiii Kiiinl>ur;.'li. im liiilini.' tiiroiti>h

<arriaj,'( s lioni (ilas^row to Hiistol. Hirniiii;.'-

hani ami London, and lo l.i\er| I. Man-

Chester. Itii'<tiil. MirniiiiL'liani and l.oiiiion

from Kdinl>iirL;li.

The Weiiilil III I ,ii|| lialli M|iiin h ;i\ 111-:,'

its Seollisli stalioiis !, ;f_',s and .'l.'i'l dms
ri s|ii eti\ I l\ , 'rill \ an halidji d

, ,. ,. ,
li\ till III .IN |i nI t\ |ie of sllpel -

to LarJislc. .11
hi all d lor Mm -. nf lli< t r>

class, whiiji haul till liMij iiiiaid'd o\ ( r

the .Scott l^ll M (I lulls. Till sihrdllllllu' o\ 1 r

the |(C_'[ inllrs lietweeii (dasjii.« and ( .ir-

lisle, whirji is noil stci|i. e\ei |it fur a

roliihliiihal 1 all at Mulhi m. II. is I
;(•.'

iMiiiuli -.. wliil. lie l';i|iiiliinL;li |iiiilii.ii inaki s

llr Midi mill s III III. HmhIi r in ij:,

iniiiiilis. till' aviia'je s|ii(d fur IIm fuiiini

eoniinir oiil at l.s;(l. and fm tin lalLr

at ."i;t'J."> iiiili^ an liiiiM-. ( ipiisidi I ii|._i till

tr\ iiiu' natiiii of tin toad, ami tin In a\ v

iiiadii nt^. |iail irulai l\ I In rlinili :i|i I he

HialtiirL liaiik on tin (,la-.:jo\\ lim . while

the SIM I nil it 1^ at 1 .01 .> fe( t al>o\ ( s a li \ 1 I.

the riinnniL.' pi
1 fnniiaiiee is stnkinL'. and

indieati s the eapai it\ of Hi, p. am ifiii

loi i.iiinti\ IS 1 niplo\ id fill I III \v 01 k.

I'lie aftiiiiooii liMih jiaviliu (das._in\

at -.0 jLUI.. «lllli Hot pIlttlllL.' lip ^111 li

hinli spi 1 d-. 1^ aKo a iio'aliji ll\ 1 i'. The
axirau'e eoiiipo^il h m ol tlie train is nim

eoaclii^ n piiM ntiiiL' a. tot il iinloadi li

W, ludlt of alliillt .'iOn toM^. It Is llki \Msi

hauled l>\ till ' Cardi an "
t (I (I ela^^ of

locoinoti\'e. coverini.' the 10J{ inih s het wi i n

Vi i.'iN^o".'. .'iiiii i ;ir:iMr iii I."*.* iiiiiiut^s— ttii

averaj.'! of t."e l-.'i nuli s pi r limir.

In the reverse direction till KI.O a.m.

express out of Loniloii reaches Carlisle at

^ |i.iii., coveriiii: tl'.i 'J'.tu mill ^

ill <> Iniiirs, an avcraiie of Ht s:; "" ""

llllles |)cr hour. Hcllii! the sister

tram to the 10 o'cliHk down, it runs dailv,

except Siiiidaxs. all the yiar round, is

rostered with 10 coaches, ripreseii'illj.' an
unloaded wei^dit of :v>H tons, and makes
a lion stop run hitweiii Cailidi- and
(ilasyo«, 1 \ei pt eonditional calls at .Smii-

illV'toii and Mothiruill. The ilistaiiec l:c-

tweeii the liurder and Ihi ( | . dc city is

inadi 111 l:!;i minutes. ai\in^. jn, jixcrajjc

>i»'d of 17 1: I( s an hour. This mn is

madt with the "C.irdean" t li type of

loeotnolive, which has to fnllll some very

hard vwiik. ispi eiail\ upon tin |(i mde
eiinil) 1)1 t« cell Healtoek and Slimiiilt. win re

the irrade ranu'cs from 1 in 7.'> to 1 in so.

The -Ml am. mil of Kiistoii. Iiavili;; Car-

lisle at .s.lo tor (.laM.^o\\ .and K.dinlpiirnh.

di\ ides .a Straw hank . I mil t loll, till (.1,1^- ou
se<'tion eoMiini,' tin lo-J| nnli ^ m i;j(i

iiiiniiti -, iiieliidiin,' stllp^. and tin jvhi,-

liiir-h porticn niakini; tin Kill! niilis m
1 tn minutes, the lirst-naiued mamlaiiimii

an a.irau'c speed throut;hollt of l.S ;{1

mill s pi r Innir.

In .iddilioii to the forcndinjr all thc-

\iar-ioiini| dail\ (\presses. sonic excelli lit

iiiformaneis aii put up liv

111. tourist , Apr, SMS. Tin 7. I.",
'""'"'^»

l.\prt'sses.
p.m. out of l-jistoii ni,d\i s oiiU

t\Mi --liips lirlAi-n l.oiiiliiii ami 1' illi

at trrwe an I t arlish n spi it i\ 1 l\ . It

nii.s ilail.\ .^atiirdaxs and Siiinlavs i X-

ei|itii| dnriii!,' .)iil\. .\ui^iist and .Sipleiii-

lii r for the special eiin\(\ anee of tourists.

'I'ln rosti n d nuniln r of \ 1 liieK s i^ m\. liul

from the niiddli of .Inly till tin idonmis

T\M lltli it Is alwav s lii.idi il to lis iiti, r-

niiist eap.ieit\. Is oltiii diipliiatid. .and

at Iniiis tiijilie.at. d. to , i.pi with the

In a\ \ 1 Aodiis ell all d In tin opiiiinn of

the i;rousr siasoii. .\s a nil' it Is \M.ikid

Its ,h In 111 si 1 ij I ! II i 1. 1 I n i .11 iisii .11 II i i
"1

1 i il

liy one of the slip! rill ati d t-tdelass. 'I'lie
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ONK OF THK 1 AMOUS CALEDONIAN I

The 4-6-0 •• Cardcan " locomolivos which handle these expresses beiwecu Caihsle. GlasKow and Edinbvlr^h

fealute of this



>J1AN

f this

i-i,yi;ks RE^DY for its run.

are amoHR the most powerful in the coiinlty, and ensure that punctuality which is such an outstandini^

well-kriowM line.



51" RAILWAY \v()M)i:ks ()i- ihi-: world

tiaiii is s<'h<<inl( (I Ici i(i\ii- tlir I.'il iii!li s

1. 1 !ln Scolti.sli ilivisio: f;'.-!:'. tlv Hm'!!', r

ill 1" ; iiiimit' ^. wliicli j:i\is an Ik.uiIv

s|.i.,| (,f tS-S'.t miles.

Kif'i<ii niiniitts lah r tlir I'dlli ami

AlxTd'.-n tfiiirist sl( c piiiLr sali^.u (\|irc--s

1. a\ IS 111' M' I iii|iii|is ( vi ry iiii^lit

London-
, l.n.uohoiit til.- Mar, fx.".|,t (.ii

Abcrdeun.
Saliinlaxs <li;i'iiiu' 111'' ^iiliimir

iiH.iitlis, aihl Sat unlay I'Mil Sun. lay iiijiit^

(liiruiL: til. n liiaiiiiiiL' inn.- iiii'iitlis. 'I'lr

..I', r.li.ii (oiiipl. 111. Ill a\.faLis si\ .ais.

lull as fr. .(II. Ill iv III. ic arc many a.iili

ti..nal spi . iai \ . Iii. I. s. tlu' t.'lal u!il..a.l. .1

\\i|m|iI oI th. train iiia\- hr tak.ii at

Will ov. I' .•ill.) t.i'is, DmiiiL,' til- III iLflif

(if tlic s.asiiii 111.' tr.uii is run in (lii|il!.att\

till' lirst iMirliiiii of si\ mIii.I.s Ik ihi.' for

All. ril( 111 (iiiK. all. I it runs frniii I.omli.u

fi) Carlisl. with iiiil twn stups. Hi n- a

I i (I li.( niiiot i\ I Is altarli.il. .Uiil runs

tlir.iiiL!i t(i Alii III. . n, - fi> ,' nulls, with (inl\

(III. s|(i|,, al I'l rill, an. I a (..mill ii mal rail

at Stuii' iiav. n. Tli. l."l mil. s to P. rth

tak. is.'i III i lint, s, wliili th. S'.t,' mil. s t h. lie-.-

t.i ,\Ih'i1. Ill ar.' I'.ix.r. il in ll.'i iiiiiiuti s.

jiniiiu a\iia;ji' spiids of Vir> ami 17 71-

mills |ii r hour n sp. ,li\ . 1\ .

.\s a niattir i.f fart tli.s rri'unls aii-

far iiiiin r. inarkalil.- tlian tiny a|i|ii ar on

paji. r. Tin s.\irit\ of tin .Maiiiriits i> a

^'riaf lilt. Ill III to liinli s|H.il. liiraiisc. in

jiiiilit ion to 111. luroliat ion of III. l!i al to.-k-

Siimmit iiirlii'.', till tiaiii lia^ anolliir |inll

UL'aiiisI 111. rollar for ."i mil. s Iium Mriiiiii of

.Mian to Kinliu. k. wlun tin ^'railo ruiiui s

from 1 in 7;'.
[
to I m lod.

l'.is-,|li|\ thr liiiisl spiiil aihiiA.rmnt

r. i'i,,|.(i 'i.\ till I all iloniaii iiiHim s is ||u

i|. iw ;, i'.ist.il \p|-i ss, 1. .-IN iii'j

The I'o.stal

l£xpress.
I.onilon at s..'iil |mii. .iii'i

Carlisl, ul -.'..-a .•,.,, I. It IS

a ilail;. Irani -i\r. pi Sal iir.la\ s- -rarr\ iiil.'

tliloUj.'h mail roaili. s f, ir .\li( r.l . n, (ilasyuM,

anil Kilinl.uiL'h. ami lot.iis )() vrliiclis.

Till- t rain is not a.K . li is. .1 lut \i
, . n l.oml. m

an. I .Stirling', luit lir..iims a p:, s. ulii r train

fri.ni 111., latlir [..init. Oi> Hli/ t" thr llttar!!-

iinnl of a p.iss. iil;. 1 sch.,,! fr.mi (ilasL.'o\v

f,,r I', rth 111.'! Ah. of . n 'i'l..- "''> mil. <

\<' Iw. I n i.omlon ami tl.' Siollisli hi.r.Irr

;iri ina.k- in •! liours IS mimit.s, wlnir the

l.'il mil'S I), tw'.n I'arlisl.' aii.l I'lilli ar.-

r. 1. il off in !7'.l miniil.s. ri-|irrs(iit iiiLT an

a\ I r;i'_'i of ,")1 US niil.s p. r hour. Th. last, st

spi..|. h.iNM \'i r. is mail, ox.r tin- l.i I si c-

tioii, till- '.») mil' s 111 I Ml II I'l rth aii.l .\1>. r-

li. I n 111 iiiLT iiol.li'l in '.17 inmiit.s— .).") .">1

mil. s p. r hour.

Wiiilr tin- for. uouiL' ll.\ . rs u.irk. .1 li\

tin- Calriloiiiaii l{aihva\' an- possihly the

most faniili;ir t > loiiir-ilislam-r

I r a \ . II. rs. tin- C'alriloni.-in Thi-

, "(iramniun
i\|irisM-s iirop' r arr L'r. at ,. .

, ,,

favoiiritis .-'moii'i Srollisli |;xprc.s.s.

I I a\ ' III rs. ''l I ii- of plan- is

oiiiijiii.i li\- 111- "(.rampian I'orriilor
"

ilmin^'-car ixpri ss. riinnmj lut w . . n ( ila- i^.nv

ami .\lii r.l. . n. It is a ii.in-stop li.l\M.n

(ilasL'ow ami I'lrth. <i.'! mil s, in hotli ilir. .
-

I loll' , niakinu' tin- ihstann- in S'J mniiitcs

- .-in avi raL'i- of If. 1 mili-s p^ r hoiii-—
wliili- it i-(Ai rs 111. S!i|' mili-s lutu.. 11 1'. rtii

ami .Miiniiiii at lo-n'.i miles jn r lioiir.

Till- coniposit loll of th.- (;lasi.'iiu- poiti-'ii

is ^. 11. rall\- four <;,") 1. . t corriilor roa.l;. s

for .\h. r.li.ii. ami livi- m liii-l. s for I'litli

an'i Invirii'ss. .\t I'irtli I mo C.-.f, .t

ri'iri.lor coarlii s ami a ilininir - lar fioiii

l-'.'linhui-L'h ar.- alla.-lnil, tOL'eth. r willi a

slip loai-li for l<lairi:o\\ 11.-, which is ilr.ipp. .1

al ( ou|iar .\m Us. Th.- -vviiLiht of thr

(rampian" i.irs vari. s from .'!.") to .'iS

tons pi r \i liii-li .
so that th. w iijlit of I he

tram I'.-isniLi l.lasijow is usually i,\ir ."itin

tons, ()n Ihi I'tiirn jonrn' \ tin- I'i.-nl is

ahoiit f.dl.ins I . ,i\ i. r. o\\ iiiL: I o I li.- a.lihl loii

I.I roaih; s fiiiiii DiiihI'' anil ln\. rniss at

I'' rill, (In III' liiLlhl lioni' \v.-ir.l run, \\illi

this h. aw l.ia.l. th. t
'. II siip. il,, al. .1

ilass iif l.irom.itu. is i-all. li upon to pi r-

Inrni siimi ti-\inL^ \M>rk, 'I'll. L:r.i.|i' lit s ,-,i-i-

parlH-nlarK sini, th.- Ii.a\ i. st h. iult fr.'ni

Diinnim,' Sl.ilion to ( .1. nciL'lr -, wh.r. th.

Lrrailiint r.-in^'i s from 1 in ,S'.» to 1 in I'JI

fur :i ilivlnlii'i' i,r T mills lllirh ..i., ,,U
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an liiil |Missllilr. iiiiiMiiuili a^ I" t \M 1 n ( iiat- iimipiiiii'j. ami In I wt 1 11 I lii' latti r I uci cities

IhiiIl:' ami (.la^i^ciu I hr Irani ha^ toll a\. r-. and Ira If in IIk all( 1 noun : llir • St irliiiir

alll\l^lMll Nvliicli i-.afli(tr(l \ , i\ (iinMili r- and |{( n I.mIi ; ami 1 1' " rinlo. iiiiiniiit;

alil\ li\ iiiim lal ham «c,Tlin-. On tli. Ii.|\\,,n Molfat. I'l ( hli >. (.la-Lin\. ami

(piitwaiil run tin liani lia^ to lalionr o\ . r l-jlinlinrL'li. 'I'Ih " St rat In arn " on Ija up

III' .•> null {Mill li 111. IJiiil-i ol Allan |oinni \ iiiaki s an a\ira'jr ol .'is s.") niiirs

lo Kiiil.iiik. ami al-o ha^ to o\, iroiiK III, imp jioiii- o\ir lib tlSlL'.". niihs Inluiiu

( !• la auii -, liaiik, « III ic I la ran li \ I k arlii s M , l-'illaii-. ami (.lasLox\. wil li a ira \iiiinni

I'll 1.1 I aliii\ iM a liM I. a\TiaL;i- of I'lT'J niili '- pii lour o\
1 1 the

'I'll, all 1 I nooh roiiiijor I \|ir. S-, i^ allot 111 r "i7 ."_'." iiiili s In I \u . 11 dli in at I' -^ ami ( .ia-^-

liiNl -lla>^ I rain. i'oiii|iri >iiii; 10 \ . Iihli ^ -- - uow ami K; OS lii'ii^ |i, ! hour ImUmiii

l;p- lo llios. ol 111'- ( .i:i.iii|i!an," laiiiLiinu (.l-maulis :im| |-'.i|inl.iii|. li. ('n llir nliini

111, lola' \M lull! lo \\. II o\ , 1 .-W)!! Ions. It joiinii \ tin aN.r.iui s|miiI is II TJ mils

is a lion slop to I'l illi. w In 1. ilimitsll,, p.i hour I Iiioiil lioiit. 'I'Ik StirliiiL: ami

Ivlmhmijli s, I lion, lia liisl t;;; mil. > willi I!. 11 l.ili" r\pi-( ss is an inipoilant n si

I h |. 1; slip. ill. .it. .1 I. ... imol i\ . Ill 111 l: .|. Ill lal I rain ninniiii^ Im I h . I 11 (ilas^ow ami

(o\.r.l 111 .s,", mmnli s, l:i\iii'j an ,"\.ra.M.' (ailaii.hr. tin ItiJ mil. s luinii (o\.riil in

ol ."1 I t null s p. r I r. 'I'll. m-. t In sp. . .1 T.s ininul. s « it li si\ s| ops. Tin lasLslrim

Is mil \ . I
\' liiLili. ouiinj to l!i. niimlH r ..I is na.l. Inlwcin (lasi.ow ami Sliiliiii', a

ml. rim dial, cills \i hi.li lia\ . lo In- mail. . lion slop lor .'io r.'.', niih s, w liuli is ,iiad. m
'I'll. 11 Ih.r.' ar. tin r. sid. nt iai (\pr.s,rs 10 miiiiitt s. This s, !\ ici is fnllill. d liy oin

sinh as I h.' SI rat In am. "

rniinin:.; lutw.'.n of tin' (ah (Ionian standard t I lioyii'

SI. I''illans. (ilasL;o\\. and lvliiiliiirL;li m tin- passi-iint-r lot (iiiiol ivi s.

-'^

Tin .: IM (,1 ASCOVV CAKl LSI 1 1 XiRKSS AT AHlNOJjUN



DKHINDINO Till-. CONSTRUCllON TRAIN AGAINST Till. Sl'lKITM) ATTACKS Ol- HOSTI1-I-. Kl.l) INDIANS.

All iiuiUenl diirinu <lie bu.ldin>; ul the liial AmerR.iii ttausconlintjiUal railway.

The First Railway Across the

United States—

1

THK KVOLUTION Ol- THK UNIOM i'ACUlC RAILWAY

N ISlS a Ircnic.r. liiiMii- i' S..111. I.i:i\.,l llic sl(.rni\ |m--.1'_<' iinHiiid

.^( lir^N 111 t iiliionila. 1:111 iMiiiul 1 11" lloin. mIIu i- liainl" .1 ari' — ^\i' * '
n

til, xM.ri.l and au'itatcd .\.i\ lial \iiHiirai. i-llmiii-. I.il-iip.: U, llu 1iih|i

lialinii 111. Ill SialidinaMa 1.. n ,ad w liicli -I 1 Iclii ,| imi I liu aids 1 1
, .111 Mali

TaMiialiia. t..ild li.id 1h.ii /a ihIIi ., u IhI. -I ill n h .1 ,
• packi d ' t lir I nil

, 1,1. ;aitli .i| 111. .•..iihliA.

|'i,, i„,|,iilali.iii "I Hi' Stall nIk.I n|) \>\

r-^,! f TaMiialiia. t..il.l liid 1h . 11

^41 disc'.,V(iv.l ' Til. .if. .t ua,

^^^ ,|,, tn.-al. \ ".,1,1 I. \' I ..f nn

;,,.;, II, l.d vniil. n.r l.i.,k. .,iil : th. n.aii.U Lap. an. I li..nii.N. (aliLania ,|irana fn'in

iihxidiis t.. u. I n.-li .lui.kK l.\ pannin- 111. . ,l.|i\ 1. .n inh. I li. I nil !ini. Iii;lit ci I li. w.irid.

(;.il.|. 11 M...-.' siiiu'd lo 111. AiiM ii.aii s.a- Tw.. \.ars lal.r il uas a.lniitt..! mln tin-

liD.ird. ii .irhniL^ t II. II uim! its (i( \ HMis w.iN -. i Hi. III. ii;i\iMM aii.uiu.; *. !.< .lii^iii:;. ;;;



The ftack Ira

18

THK OVKHI.AND l.IMITKD '

,_,( >he Uni"" "I'l r.-nir.il H.mlu H.iilw.iv ihe titM Anieruin tiansioniin mal

IhuniliTun^ thriHii'Ji the Ri». kit•^.





Tin: l-IRST UAII.WA^' ACROSS THK r\III-:i) STATI-:S SI',

"••'•' li ' :ilrni;-l in im,.i,I timr. San (ii.-,ii.n nl a s, ns;,! i, ,n,il |.|i,|,(l. In llir
''""'-''• •'--"n,..! tl,.- ~tU,. ,.r l!|\. ,-i!;, V..;. an .liunn , in,- ,:,n.u., |'l,.M,ini,-

" -'' '' "''^ Maicrls nini, II,an a sllai;- 1). .Indali. a inasl. i- d liK ciatt, ^^|„.

-'" - '"llMlinn (.1 slianlii- hiinio rai;i^r,|. .Ii, ||^lH .1 o,,..|t ainlalKin. H. hail

""'^'"'1'' ~li"l-- SIm.i !,,-., n,,, an.l \]u lallui a Mcliin t,, ll„. |a;lua^ mania, ami
' I'liann s|(,i,|.,, |H I. ,|i,,\, a tliiiMim h.r a T, u \,ai. Iiad Im rn <'air\ inn ,„,(

"DKIVING TUI-: LAST SI'lKi:" 1- KOM THl- PAINTING [iY THOMAS MILL.
Conneclint; the Uiiiun ,„nl Ct-M.r.il P.uHk- RaiUvav, .,t H,„m,.nt.„v. Utah. May loth. 1S69. thus

loniplfiiiijj the lirst Aniencaii Tr 'ii»c uiiiiiu-nt.il Kailuay.

tia.lc am, 111!,' tli.- uol.l-s,
,
kcis. Tlinv was iiii..sl,i,lat hmis |,i,,|,,K ,,|' lln. .liaractrr

tlir lianlxvaiv s|„,|, ,,| - Ifmil ,iim|,,ii ami m th, Slat,. If. Iia.l mi,c. , del h.Aoml
ir,.|ikiiis-- |i,.,r. tlir dry liiHuU stciiT .,1 Ills uild.sl li,,|„s. and, linii^r siilliciriitiy
liorkir Unitiuis- tlinv. and -Slan- IHispica.aoiis. li.id vi.ir, d Ins .ipini.in tlia't

lul-.ls un„.,,--s siiiip • jiisl acTi.ss Ih, «av, a miluay nm,ii1,I !„ raiiird <ith,T (,v, r .,r
"'" ""' '" "' 'li''^'- ns|„r|,,l ,ili/,,,s Ihniii-li tla .Si.nas. „|„,sr «l,it,n,d tups
iiltiinat.ly lucimr iiiilli,,nai,cs, ami pouci- fr,,\M,r.l d.iui, iip..ii tlir l.oldrn (;at,. ti..,,,

Inl [..rics 111 tluii- iMMii.laiid. Did ||„ v tin- Kast. - A linr tlil„n-li tii.^ Siciias !

-

'"''^' " ""' "' ir.,iiiii,,ni:(a'v. \v,„,|s and .liidah talked al.oiit it xvlinuvvr lio was
...ttoii.. ,,r simar and t,a-,' liv no n,, aiis, drawn into di-riissioii. The iiia]..rity

•'"""'i^'' "" 1'"""'^''"'"'- "I 11" II- foil, I, us laiioli,,! „| Ins divaiii i ,-li,dTrd Inn,
""-''' ''''^'^ '"'" l"i"i"l Ml 111. 11- iTsp.ctivi- nurnhssly for ml, ilamin^r ;, iliniiuhl .ilioiit

''";'"'"^'''-
111'- vainly inipos.iM,.. Nou ami aLaiu

''"''
"'"'i'- "f •'"^'- <i:nl,sm,n u.i-c .liidali «as i„,| t,, |„. t,,iind in his ,,si,al

tiMllllal' IlK.tiriu p|ar( s !,,r H,. .;;n!;::il d.:,- !,;:,;,(-- i 1.1 .;,.
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intclliiicnc*' iitHMit iiiiu; In li.ul (li^.i|i|n .m il.

Suilili-nlv 111- udiilil 111 nut III III! jiii i:i(l\\ .i\

..r till- vilo.in. Ifi^ 1
I .Ih. ^ .lioui il III, it

III- hill 111! II t I .illi|ilIlL' li.u'.l. .Hl'l lll~ ro.l-

v. I,,,li,,ii 1), li:,\, I III,- lirt lli;it hi h.ul

L'"t Ihi- Surras r.iilu.iv ulia iiii'Tr liMilly

nil lii^ In, nil t hall 1 \ 1 1.

Still, \\liilr tin- Mi'iatrr iiuiiiliir I'l llu

li.ili liiaiiii I u'l'l'l ^1 rki Is ami lu«ii-folk

maili- liL;lit i.f .lii.lah- |» t

llu- IraJiTs ||„,|,|, |„,t ^,, |1„, n,,ii|,i,MiL:i i-.

an J llu-
, , ,

>.lu-iiu-.
'''" "I'litti i-s. ami till- ^'iiM-. I.

'I'll. \ li^trm-il .itti lit i\i ly to

Ills r.iiiN I |-sat mil -. I'olluwiil t hi iisiilts nf

Ills |Mihi'lii,il i-M-iii si. rii, into Ihi lastni'ssis

1)1 til. Sniras siu-h win- llu- pi ruiiliral

ali«. PCI friiiii till- ril\ ami whin lu-

stat. I that 111- li,i.l 1... II riuht tliri.ii-h thr

bariu i- ,iml hnl |ii lut raliii iiitn Nr\aila

tlirmiLlli a |i i-s wliiii- ,1 i-.jh\a\ innlil bi-

l.iiil without aii\ .lilliriilt\, tlun iiilinsl

Ills,- t.. [. \
.

1- hi, it. Will II .liuLili litiiiil

friiiu till- shiijiv I hi- t Imil snii 11 ilisrnssni

his 111 I I nil. I III. Ill .1 rniiinii-irial |)iiiiit i.f

view, aii-l a' last. IiIm Ihi riiijiiiri r. Inranu-

riiii\ im-i-il I.f lis I'l ,1 -iliilit \ . Aniline lluiii

uas all asliiti j. .uriial is| . tin- i-ilil.ii ul .i

S.iii l-'ianrisi-. , |i,i|iir. t iiiiii liiis toll-, anil

111 ilm- 1-1. Ills, hi. 1(1. .injlit his iiilliu-nrr t"

I'l-ar u|.ii]i 111.- Ilii-iii.-

I'll. ir. .11111. iliLlil's, mil lit til's, j_Mi.rir ,illil

|..in iialist . ti.^i-lliii- \iilh a f(-\-. litlii-r

kimlinl spnit-,, at last ilii-i.iril t.. tiimu'

ill. .Ill 111.- ri-.ilisat mil I.f .liulah's .Inaiii,

lint tlirv rri-iiL^nisi .1 I. Ill- pi.iiit. It n. VI r

coiilil Ih- arri.iii|ili>li. .1 li\ pri\al<- int.r-

pris.-. (;..\ i-i iinii-nl .-iss|,| aiin- miisl In-

iiiM.ki.l. Inilhwith till)- appri.ai-luil t h,

.ml luH It li-s, lull ii-ri-l\i-il si-aiit ( ni'i .iitai;i--

111. -lit

.

Ml-. ml nil.-, in tin- |-'.ast. a small limly ..f

rtitcl'pn-.nii! ini-ii haii tin ii ilisciissnii; a

similar pri.ji-i-t, ami tli. \- in turn

\ \atii)n:il

I r>;ciK>.

I'nipiisal.
mi iii..rialisi il I 111- t,,,\ , rnmi iil

w It il siiiitiar Slier, ss, l{iit t lu \

Wi-n- 11'. t il|sM,a\ . il li\- till- r.ilil i.llii-lal

(liiiii-lii , Ki\,il intrr'.-sls will- ilriNiiii.'

I, i,n, II .,,.,. ,,f .. V,.,lli, I-,, P ,,-,li,.

It,iilw,i\. I'll, it was \rliM-ii lui-aiisi- il w.is

Iml III l:ii 111 S.III |-'ralirlsr... anil llu a.hii

(-.ill s I.f III! l,iltii II. nil lliri\\ llu nisi Ims

nil. II \rlu,miill\ iiitii till (-inlial rmili

as Ihihl; I III sii..i II ,| ami must ilm i-l

ai-ii.ss 111,- I, II ,iiltli i.f til, i-i.iilini lit. Tin y
.iss.iili-.l Ihi- (,i.\i inim III niii-iimproinisniLily

ami \ il;i.| ..ii-h . Iliu i.f Ihi snp|ii irli-rs nf

III, srhi nil . Sti pill 11 \, l)..lli;las. siuiiiiliii

m ml ri.:liii-iiiu' .i Hill mln ( i.hl'Iis^ fm- llu-

i-i. list iiii-t mil I.f a lailw.is tn tin IVii-ilu-

1-1. ;sl.

rills fi.iu,iril slip v\,is im.n- .ip|.a|-iiit

th.m ii.il. Tlu pii.jirl liii-aiiii III. I...ni-

i.r lilt t, r SI ,-| i,,h,ii ,|i ,M ii^i,.n.

Tin- srli, nil- was ilrli.ilr.l i-i.li-

t I'lui.iisK , It Is Irm-. luit it ,li,l

111. I ,i.l\aii.-r i.m- li.la, Tlu- siippurli |s nf

tlu- tri-.iis.-iint iiunl,.! hiL'hwav ln.tli m llu

I'iast anil tin \V. s| ._r|iw nmri- ami

llll.ll- a-JLl, s ,|\ , . ( ,,|,- liri.llLlll Ills pi 11

111 111 ar (111 I hi- pri.j. i-t ami I Immlin il

away fi.r all In- was wmlli. ,lml,ili .iml

till- mil 1-1 -till S,-iii l-'ram-isi-ii t r.ili-spi i .|.|i-

primina l-im with fii, 1 fi.r tin- raiiipaiL;ii.

Ill .1 shi.il timi- it liir.iim- nnni- than

a pii\al. \.iituri-; it liliissnmi il iiitii a

liatii.nal ii|-arliry.

This iilillili.lk nf rni l-LiV liail till- (lisirnl

rL-siill. .V Hill was iiiliii.lm-, ,1 anil pas-,,!,

aiithiirism.,' tin- n -ii >l i in-l u.n nf a " rnii-

tinnniis rail\\a\ nf imili.rni wullh fn.ni tin-

Mi sniiii 1!.|\. r In III, IVm-iIii- I ,.;-sI. s, , that

cars miL^lit in- run tr..ni mn- i\li,nn- mil

t.i till nlln r." Mllmiluli tin- task nf mn-
striu-tmn \i,is ih\iiliil li,lw,,ii Iwd iii-'.^an-

is,ilinns, Ihi- Inn. II ..ml ( , ntral I'.i, itn- l.'.iil-

way (i. Ill p.i nils n sp, ,1 1\ , |\ . tin t w i. n.ails

ami hram-ln-s w. r,- t..
" 1., np. lal.-.l ami ii-, ,1

fi.r all pillpi.sis I.f r.inininnii at mil. traVil.

ami I i-aiispi.;-|,-it inn, s,. |,i|- ,-is tin- pul.li.-

ami .jiA I riiim III .iii- i-nm-iiiH il, .is mii-

i-iiiim cli il. cnntmuniis lim . 'IMn- I mnii

I'a. ilii- w.is III ,i.l\ali. I w i-sl w ,i|-,ls frniii thr

Mi-M.iiii. .Hill tin ( I ntral I'aiitii- i aslwaiils

fliiiii tin- I'aritu- rn.ist. tin Iwn In nu i t

anil III i-niimrtiil mi tin ( ,il ifnriiia Nrvaila

i.ii, .- .1.1 ., 1 1. 1,,
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,'1„ (,,,\,|l Ill 1. . ,Mjl,l-, ,1 lluil 111. ^^lll,|l ll|.lll.ll. .1 IIkiI ll llli Ml-i.ilM lilM !•

^,.|,, ,11, \s;|. 111, JMi^M.^I ami -I ii;iMli^: \\ ' iv iii>l in i:iiU\;i\ I Ii \mIIi IIm ImjiI

r.iilu j\ ((lll^lnl.llnll |iiiM" I "III' li 'i:"l '" ' " "I iMM-:ili"ii "11 I'll' S;l<T;iin. III'. liiMi'

lani.rh. ,1 up l.i lli:il Iuim. :HMi lli:il ll ^^^'^ I
'.^

''il.^ '-'• ''^•''- ''"" ''" "''"'' "' ""

|„ ,,,,11,1 III, |„,\\,i--,,| |,ii\.il, n.ili.ill\,> |i. c.inl.l.l.il |.,. ill, 111 111 Mm Iiii,-. Ilu'IIi'I'

l.illil. .,, ,\|,ii,|,,l laii-il'lr a--i-l.-mii . A willi all inlliii- -l,„-k. iiialin.il. I.iimI. i Ic.

1 III i
i,ii ivl-.AK:a.\. \f HKA^KA.

Showing new automatic electric block safety siKnals. The cost of inslalUng this siBnaUuiK .s

approximately £J(K' per mile, while the cost of maintenance is about fill per mile.

vtri|, (,| l.nitorv IliKin-li |iiiMl,- laiul'^ U>() \m n to It Inrlntcl tw tin- I'lut.d Stato

1,(1 III uhllli uas .^raiilrd lor lli< n-lit ol' l.o\ < i niiinit.

\\a\. In aililition. li.-Jdd anvs of laliil 'I'lir L:aiiL;i. roiiti. ami tlir \<yirt~.v |m,iiiI

\Mt'hin a railiiK ,,f Id iiiil,- on .itli-T m,|c of ^laitniL; on llir Mi.-oiin l!iv,r \m iv to

w, IV niv.n I.I th. .oin|iani, s |oi , \. iv niiK> Ih' (l.ri.U.i l>y (lir I'l. si.l, lit ol 111, Inildl

ol liii, , rnian.ial ai.i was h|v, ,, m lli, |,,ini Stat, -. ( onoics-. liou, \.T. Hli|inlat,(l that

,,! 1 ,!-,. iiaxahl. Ill l;.iI.1. t<i til. (At, lit til, Halt If and ( »liio Kail w ay slionld 1
>.

ol V\.-:uo |»r mil,, (\c,|il lor :i(l(> iiiil.-^ tak, ii a- I lie- si aiidard I, .r foiistnirl 1..11. and

tliron-h 111. l!...'kv Moiinlams and the tliat tlf nia\inniin L^ia.l.- an.
I

ciiixatni.'

Si. rras. uh. r. til, sulisi.ly «as s, t at i;'.i.(i(l(( \v.r.- not t.> i \.'. . .1 tlios. on llic latlir

|„ I- mil., 'rii. s.'li. Ill, ivc. i\,,l 111.' assriit railwav. AUo. 111.- liisl loi) mil. s ..1 Im.

ol riv-.i,|,nl I, ill,, .In on .Inly 1st. l.sH-J. u, iv I o It c.nilil. t. d xmI !iin t« o > .
ais (.f

an. I vvas ar.M |.l,,l \,v llir i,s|HrtiV(- pio- tla Hil I 1 .. in- a.-c pl -
i .
aiiiM lial UMIiiill.s

mollis on .Inn. 'JTIIi. isr,:!. ot lin. sU.aihl li.- ,om|il,t,,l |irr annum

'I'll, (.o\.inm. ni '.'.as d, I, rmin. .1 on its t li, 1, alt ,r.

pait tliai til. s,lu ,n, sl„>nl,l not siilf, r li,im \II1i,mil;Ii Hi.- ( ss, nlial .litaiK \\< I'c foin-

proi raslinalioii 11, .r li,,',.iin- tin- sp,,tt ol' p|, I, ,1 t,i -, n, ral sat islarl ion. s, ri,,us d, la\

til- st,,,k iii.nk.ts. 'I'luif \\as a clausr arosr liilliu.liatil>-. The .push. ,11 ol uaiiar
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|i;i(i Icl I.. ll\,,|. Tills :i|i|m;ii. il I.. I.. ;l 1 III. ill I'.UMlif. s 'J Mm |
i. .>sil lilit ils iif

fri\i;i'i in.ilti!' Ill tlili riMiiM .
|.m| ;i^ ;, llip.u::!' riniiiinL; I" Hi. .\ll:iiiti( :wi

niallriol l.iil it jssiiiiiiil Miili |ii..|i.ii I U.II-. |iliiiii|ic il li.r lli. st.iiiil.iiil ._m\ii:i-. <)ii lln

IIkiI ih.islir ;ic-luin Ii:mI In I'. I.iImH Li ..III. i Ii.iii.I. IIl ( ,iI iI. iriii:i ii l.^l^hilrii iii-

Illl l:lt, fir UNO ON IIU I AM 111 111

Thi» KiK^inlii i-xcavation is 5.Ji'i) fi-el lonj;. 4J7 lecl -.vidi' al ihi- lop. and 85 K'tl di-ip.

SI III. il. Ill 111. '-iNruN .j;inu'- "III :ill liiiiinciii a i^aiiui- I'l il> i>»n. (liffriini

si\. - ami -M M 11--. 'I'll. I', ua- m. ci.li. -i\ r ciniiil, I, l\ li .mi an\el Im r. nam. I\
.
a 1. rl

\M,ikiiiH: mi 111. Ill-Ill- 1,1 tlir.Hi-li niiiiiiii'.j I'l. -i.l.iil laiicnlii ua- a-knl to mIIIc tin

|:ii\urs. (.rial lintaiii lia.l iK limail ami (lilf.i.n.i nl' niiiiiiiMi. a- tiiiic wa- s|i|i|miL:

st,.ml;-'(; liaiiL^i - : I i ml im lit al Kiinijii uas li\. If. Iiiuml it an i inliai ra-aiii; (lnt\

snnllarlv iimlrciilnl ; wliil. m lln- rnitnl -nirr in u as n 1 1 a i ii I u i lif. ml nm riilii| .an;

Stalls III, 1. \\is iMii .jivalii- ,liir<irnrr ( ir t In i .1 In r. rilniial.l\ la sii|i|,iiiti il t In

,,| ,,1,11,11.11 ; la.li i,,m. Ill aiipiar.il to C al ili.riiiaiis. iiiii in ss, ,1 nml, mill , ill \ liy

ailiijil tin -aiii;i- "1m, Il laniA- ,li,'lat.,l. Hi. |h,«,i-|iiI iiihivsts in lliat slat,. S.

Tin l-ai.' ami nlliii- Inns lia,| a i^aii-r of tin a l..t i^an-,' «as .liri.l.il li\ linn fm

i; I,, I, l!ail\\a\s m Mi^snnii liail s,l,(li,l I", III llli,s.

1,1 .-, |. , in iin In s : u liili t li. Halt nil. nv IlislalitIv tli.iv was a hnlilinli. Tu.

ami (Mm.. I.,.;.lli.i' ^^iHi Hn' \ainii rliilt s, nat.'i s, la\ .anma t li, I nioii I'acitic's sua

s^^t.m. ha. I ail, ij, till tliat nl t f. i I s
;.

.j,s| inn, ami disri iviiimi t lie civt ru la lining

ik'Ikn ;! j;ii;i^'
I f ,,,,1. ,r tl.,. si iTi.lanI
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p:iili.'f in till l„i^l.||i >t.ilr-~. iilLukul llu

I'll snl< Ill's (Ircisinii \ c In iiiciillv. ( MliliiiriM.

SII|l|Mirt('tl li\ III! I'll ^lili III N iliilslnli III

t I'.i If f:i\(iiir .1-.-1I1I11 •! .Ill 1 i|ii ill\ mil I 111;.'

illllllKl. . t jllHi^ U I-IK (I llhhl llir lii.llli I

\V.I-~ l.lk. II (Mil .,1 II,, I'l, ,1,1, 1,1 . |,;,l„|s l,\

l.ilii;l, .^. ,,li,l ;, Kill |,,,-,. .1 ,i|, M,,i, li '.'I,,!.

lH»i;!. Iimml; 111, m.,ul;, ,! II,, \\\ii liiic aiiii

all III, Hull, -, ,.l Ilir Nhiliil,ii,l.

A, 111. li.il ,.|<' an, I Oil,,. U.iihvay lia,l

hi , II s, I i|,i\\ii :,s •! |,., 11,111 1,1 III (,.|i|ii|.

Ill, liuililil. III llir I I ,liM',>l,l II • lilal Wric

al lllii I t \ III ml liiilili'i L'l'a,li ^ nilililli): ll|i

ti> 1
111'-' li 1 I |,i I liiilr \\ il li a iiiaMimihi

cuivaliiii 1,1 111 ill -III". a la, Ink ,,| .',~:i

I'll. 'I'll! M \s I II I III II r, ,|iii'ili|r iiimiiaa

III " liirli I 111 liiillili I , \M 11 r |>, ||( ,1 to

aL-li I
. Ill "li!i I III I al II t III- j.iliil tilallN

aiiil siiliMiln N.

\ii« aiinllii I lull 11 ,iccmi-(,| i,ii || I miiii

I'lcilic. l'|,,m wli:it
I

it v^,l^ il I,, si, ill

(111 I 11, Mi-.x,.m I |!i\ ,
|- u ii Inn | In-

The limii ., t ,|,hm, |,\ ( ,„|,,|, ,, .' '|'|i,-
St.irtinj;

Point.
1ii~iiIimI cuil i,,||, iI this silii.i-

I lull, am! In s, |i ,'t< ij ^i p, .mi nn

III, cast h.,iik kii,i\vii as i,iiiii,il Kliiffs,

(i|i|ii.s|t, till- |ili SI 111 ,|| y iif ( (lllaha, as

till- Il iiiiiiial. Mr. l)i>. chn f (iii^iiiiir

(if Ciilistriiclllill. fill fiMll ,,f tills <|, CIsKlll.

If,- was all I iiijiini 1- : (111 1*1, siili 111 was
M,il. Til,- f,irmir piifiind a {-fossiiij,' al

]{rlli \iii-. which wnulil M|\c hiiii an i iilfaiicc

III a lialiir.il [latli fur tin Inn, free fiimi

In a\y oi'iilis 111- i-i,stl\ iiiiisti'ucli wlmli

Was imaMililahh if lln Prrsii I, nt lal cliuirr

\\v\r f,i||,i\M',|. ]{, s|,|,s, ill,, cinjniMr s.iw

his w.iv III s,i\i- ,, f, \v mills of hiir. Ill

lliiiitnl Ihr nllirial siliitinii ainl start,, I

"I'lk on his i,\Mi liiraliiiii. ci iiii|ili I liif.'

giailllii: III lln lAtiiit of fjll.ddo liifoiT In

was piilli'il ii{> l,y till- I'll si,l, •111 I Aiciitiii^'

a sii-oinl ilirrir iraHiliiiiiiLr tlif point for

tin- Missoiii 1 II 1 Miiiiiis ,it ( Imalia.

l''.\iii linn I'll \ . tin- riii^iinir. ,|nl mil

siilTilnli r III Fii -1(1, ii!i,,l ,, nth,. iit\ without

astninni,-. Tw,) I injini I I's wi ri (lispati-hr,!

Ii\' Ni^v V,,ik rinainlal mhiisls lo ii \ n w

tin- siln.il ion on lln- spot. Tin \ ,
m-

|.ll,ll lr,lll\ ilnlolsiil 1 ii;lli,(l I)i\'s S( IrC-

tion ,il IJi III Mil . 7 nulls soiilli of Omaha.
• nnl I In ( ,,,\ i i n t s i ii-im , y siippi,, t, il

till 111. '('Ill , o\ I n. In Imiiiil; roiii'in i, ii, i

ol opiiiii.ii |.i,.iiipl, ,1 I In I I I 1',,, 111,-

' limp.my lo pi lil imi I'l i -nii nt .John

h'l' pi iniu-iuii to iiii.ilil\ I In l.ini'ohi

I ,„ iliiiii. Tin I'll nil 111 mV(-s||Maliil

I III m.il II 1 ili-iiit, II sti ,ll\ . ,111,1. impi, s., ,|

h\ 1 1,1 sill \ I \ ,,i s' II poi !s. Ml, mil il t III

l-r\ Isloll,

.\ Il mill, iipi'o.ii I lis,,, ,1 : tin I'l, si,|, nl

niiultlmL;l\ l.|,,ii-|it a hi.lln I III ^l ,il.i,lll

Ills I ,iis, 'I'ln III i/i lis ,,t ( lni,ilia.

n ihsiii- 111,, I tin \ \M I, to l't>r

1 1,4 . , ,1 ..." lieMf\ lit-
'>< lill 111 Ihi luiili. st.iilii V ., •

Stare.
what h.is l„ , 11 h.iinl, ,1 ,|i,\\ n t,,

illst,.i\- as 111, li, 11, \ 11, S, .,11 . .Moiisli 1-

pi III lulls \\, II Mol up. ,111,1 .,11 ,iL;ilaliiin

xvliirll si, nil, ,1 till I- I 1 \ was loini nil il.

Tin- rili/.iiis ailiiplril 111 11.11- iiii,isn|-is |,,|-

M II pioli i-t loll, ,-iinl ilii,\ I 11, I 11, n- pi,i-

ji rts so po\M ifnlly. that tin- .1. iliiis, ,ii

UiAlsioii was ii si-inili-il Inn I II ilU . ,,ii,| lln

oiii^inal Mill! C II <-k II. nil •tlli,l oini .nnl

fur all,

SiMial months \M-ri- w.islnl in s, tthiin

thisi- pn hmmai-v ilispnti-s. so that il w,is

not milil Di-i-i iiihi-r •Jinl. l.Mi.'!. that tin

lllst soil Was tnrin-il on tin- (iiion I'arilir

Kaih'oail. aiiiiil mnrli jnliilalion. Thi-

Ciiilral I'arilir Kaih-o,iil. nnl ramnn llnl li\

|iitty sipi.iliMi s. aflri- tin ;^aii,.;i- was

ihriiliil. lost no tinn. lln- i;roimil on that

-'it lia\liiLr 111 III liiokrli lirally I'll

montlis pn \ ioi|s|\ . on I'l liriiar\ •_".'iiil, I.m.;!.

al .S,-irrami lilo.

Hilt tin- ( i\il \Var Ihn ali llnl fiirlln r

ilisasti |-. \i i-\- hull \Mi|-k was iloni on

tin I'niiin I'.iriln- liailwav imtil

III. sprniL' of lM.,"i. Tin silna- '•"'^^' "'
' the War.

tloii was piirariuns. l.ahoiii \as

|iiarl ir.illy impossihli- ilnrinn tin- Mat's

l.Mi:i I. as i\ ly alili hoilnil ni.m was

iiiLj.iL^iil m til, it monniiloiis sti-i|,_,Mii-

liilwiiii tin North anil lln- South, .Ml

-npplli s liail to 111- <li-,iMi;ril ovrihiiiil

from l)i s .M'linis. I Kt milis a\\a\-: troni



nil': I iKsi" KMi.w \^ vcKoss nil i \iri:i) srxris mm

HooiivilU-, iiniitli«riiistiiiit ruilwny It rmmns ;

or li\' i iiifiiitdns iinil -In" nvi r n-nt''

••iiiiHiH 'I li' I Ih ^111 1 1 111! I II ic lilt lis mil \. Till-

xvllnli "I ll I. nl till I IIKlll I'MI-llir liiy

tliniiiuli iiiMiili\ \\liirli v\.is (liMiiil iHiirti-

<'all\ C'f nil cnli^tl iicIioimI III. it' II. iI 1
\ri |.t

<-iiil'i fur tli(i;r;iilt . Tin iniitriiclM'nlli ! lur

tli> sii|i|il\ of tt.'J.'.O.lMMl s|.-.j>.lv. mill Hum

I, .1,1 I,, l„ I, 111. I ,111.1 rut III th. I..I.-I ,,f

!( Illl^V l\ .llll.l. Mil InL^ill. "I III tlir >,,1||||.

liuiidiviU .if mil' - :i»:.\ . 'I'll. II :i."ilMHI(l t..|,s

II iri.ii r.uK ,ih.l ..111. I m. t:illi.' \\i'\ \s u. I.'

(.i'.|. I, .1. all. I \nl h l: I. i' .IiDm nil \ i."! Ii.nii

til. null- .Hill liaiil. ll ..\. ll. 111.1 l'> "N. 11 .il

;i 1 1. 111. I, ill. II- i-.ist. .ih.l \mI1i l..11iii,i; nil

fi I t.aiit \ .

Tlir |.|i-lil .ll 111. .
..hliailuiN vvli.i li.iil

iic-ci |iti ll -.1.1 - ii| ialill|l|\ |iniiari(l

. •
I itiiat. -. Ill rami alinniiiiL;.

linM-rnnu-iit i,,iM \\,i-. .it a |ii.iiiii f ."'•

to t lie
, , , ,

,

,, 11.
I

c'l lit . !-.\ . r\ I liMiL' \v ;•- .1

w ,11 I. \ . 1. ami I III r.iiil lai'lm--.

liniilil. I., nil . I llii 11- ..liliL!a mn- ami Iiii.Iiul.'

tluir lial.iii.'. - . . I lain (.1 ,-iiiiii ..III nil I 111

wri.nv 'nil l"-l I In n <ii I'll. .M'l liIiHh

(,,.\i iiinii III ii.iil L i\i II ^1 I'll > lil'i 1^1 l.iii'l

niaiil .mil \,iii..l iN Li'l.l nli-iiiv liniii

l.'i.'JIlO til t'.i.iilitl |i. 1 mill, airiiiiliii',: l.i

1... -all. 111. |iri\,ili liiianri.il mtiri--l- n-u

Int. U I. III-. .1 1.1 a.l\ ,nic' a [i. nii\ , .1. .lalilii;'

t lie (..A I niiii. lit- a-,-i-t,iiicr 1.1 I" iin-

atliarliM ami mail, ijiiat r. Tin nlli'ial-

s,,iim1iI till nil I jiiililir a .-i-taiua li\ iin au-

di -tiiik uli-i I i|ili •, IhiI t,ii|. ll, W'.iiU

was liri.ii-lit t.. a -t.iml-till aim..-I. anil

v. maim .1 ili.nii.inl until tin (..iM rmm nt

(inc. in.ir. ram. I.i tin .'--I'taiin i.f tin-

1 iilrrpii-i , Tin lainl .rant wa- ili .iiMi .1.

t 111 r,iil«.i> riim|iaiiy i\ i- |ii nmlli.l In

i--iir lll-l mnltu.iiii' liiilnl- rnual tn tin

(iiA I I mil. Ill- runt iilmli. 111. Hn latt.r, a-

a Imtlni' iiniin'i iin lit. ai;ir. iul' Ii> IniL'n

It- lii-l Inn ii|i.iii tin iir..|i. it \ , I'm I Inr-

iiiiui , ll riifniT. ll tin -iin-i ml. |- nl a --ln|i

111 .ji.iiiml. •-Mid lilt Willi, r.ii- 111.' iiiilil .ll

wa\ lliii.iiL'li lainl- miili r |in\ali ciiiilrnl

ur ii\Miri-lup,

'I'l,,, ,i.ir,..,,ii ; ..........t, i',„l 1.1 \v . \ . r

win- MI ili-.lnarlt iiiiin 'li'il Mi. l)t > .
oiir

I.f III!' Miiisl ruiMjii ti III lallwas iliLilixrs

III t In tiiiii . 11 I 111 .1 lii'iii Ins |ii.sitniii III

1m;,"i, Mr, ,\iiiswi)rlli iissiiiiKil Ills iiiiiiillr,

ami .1, I'., llniisi uiis nivni cutiiliii !« chiiryc

111' ,iir.iii- III 111. In 1.1, Tills rii^iiKi r mil

III. slirMVs lllllilinli III! I'lallc Viilliy. illlll

acc<iiii|ilisliril his wcirk so lirilliatilly lliat

II lias iir\ii lit 1 11 iiicissary to r«\ i^" In-

li.ialniii. wliii'li, .Mil In (lay. nitiaiiis as

urn .ll ll -I |ii ill ct -tn It'll- s 111 tin

s\ -ti 111 -.1 mu. ll -I. I li.il ll li.i- H .
I i\i ll

i'iiiii{i{i ti \ imlu ,.l i..n li\ ll. 111'.' (Iiiiililf

liatkiil,

Aii.itlnr |it 111 anil tlil.iMiii.' uilliiilict' vas

I 11 .iiiiili It (I ulitii till- t iiniiii I rs (In w awiiy

In, 111 111. . .ilililn - .if I i\ ili-.i-

•II 1 1 il- I 1111 '
•" '"'' ^"

1 1..11, I h, ( i\ ll \\ ,ir li,'il ll II ,. ,Iff 1 1.

I ll, In.lian- in -ii|ili iin ii nl ii,|

III t In |ilaiiis, ami I In \ L n ^^ iinctilii-

|ii..iii. iiilK '- L'ti -i\ 1 ll. • IriiitiN ('.

Till \ (li-|iuli ll tin a.l\ .111. . I.f 111. railway

Illlll. Ill- ri -iiliiti l> . Vast litirdfs nf riil

III. 11 limiL' aliniit tin- track. |;ot-sliii| I in;:

tin ii.iwirs. (lamaLiiiii: ll;i i_ra<|i', ami

i,iMiim'_' 111. .!. |iiil- wl \ii ..|i|iiiilimit V

nil', ll .1. Till II wa- 111. ipiall. I I
aiKalii

,,\i r rvi ry v.ii.l liail In I.. Innulit --li iiil.\

( 111, Irniitn r-iiian, N.a 111 li> ii.iiii , w Im

km N\ 111. Imliai;- ami tin ir waitan, llir. w

III 111- 1..I Willi 111. iailwa\ liiiili!. IS. Ill'

vai-.il ,1 ii.iii|iaii\ 111 111. m!l\ Iii.liii-. ami

lim,' allir linn |iilrlir.l lialllts liliiall>

williiii -..un.l I'l tin win III nt lla inn-

-liinli.n. Iiam win liiii...;lil L;iiml.\. Nmlli

in \i I' nun- fall. .1 In -r.nr nii -ii.li i irca-nnis,

ami n|iratiill\ ili'nM tin lii.liaiis a\\.i> III

^iial .li-ni'.li r, Siili-i 1(11. iill> tin nil im ii

iliaiiLiil tlnir t,iclir-, In-lia.l .if <'nli-

!•, ntialiiii.' tin ir fmr. - at .'. il.im p.nnts.

tliiA \\aL;ii! a Cm i i \\ai'fan' ali aLnin Iin-

Imr ami wn.iiulil w nl. -pr. a.l lia\nr Cmi-

-liiirli.in ti.iMis with -iippli.s ami prn-

\ i-iiiiis Will- 1 11 ill up. till iia\ \ n s ami '
'

in-

llirll takilli.' cnXi r nil tilc \clucli s in In lulnl

tin- wllrcls a- tiny lispdinKd tn llir lin-lilc

I'liT. (tn ntlni' nrci-iniis riiimilic' IilIiK

uirr wa.M.I fnr milrs. It w,is mil until
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Th:. ^;.c> ^11 cxkclicnl smuuth and prailit.tllv tiur.lleB.< rudU-hed. An>ilysi:> lij:i ;>liuwil lliul lliiit

Ktuvcl (uniulns i;"ld lo th» viiliie o( 85. per ton.

till- railu:iy Ii.mI .Ii.i\mi :i«;i\ Ikmii Ihr rjii'.ic. crau liii.j tlinnhjli -lo.iiciv i:iiiv,iii>

|i|:illi> into IIm |....||,iIK (.1 III, li.Hki,, ,i,,sMi l.,Tiii, k. . . III,., II,, ,1, M It vli, t,.|„ s

'li;it |,.MCI' \\.l, s,,|||,,|. ;|||,| III, I, ,,||U ,,| S, V,,.:, U,ri ,111,, I
,,.||..| I 111 1 1,,|| ;,,!-

•ill'llli' l'n-.l,l,hl li.ui |(.iin,i \, il -|„ ,i.ill\ \,iii,,,l liiphlK. :iii,l tin |,;ic, \v.,s |„,|

I" IN., I III. Ili.|l;,li , 'III, II, ,111. ill,, nil, I III. I,,\V.,I,U S.lll l..,k..

"•Illl|' III' lli'l "llll /'"- :.';' Jllll |i.,l,-,- D^Milll- llu I,:HM-.M||._' lllllll-.lltl, s ,,|, till-

I'M" "'it. nil,,
I

:iii ..ji, , 111, hi Mi-iiiiiiM iii|. I 1,1, .11 I'lii'ilic s( cti,,ii. (,, 1,1 nil I), ,,1^1. ^Oii>

|||'ii"'\ l'"iii liirlli. r I, st. ill, ,11. s,, IJiiit ;i^,uiin(l flif niiis ,,| , n^. m, . 1 . k, |,l limits
"" ii.i\\i'> , dill,

I l|i;,,u Ih, 11,., I\, s into ,;., nil.' in :i niiirv. 11, HIS 111:111111 I. 11. ,-.is|,,r-

lli, II- |i|-.i|„ r hi.ks \\li-.l, h, ;iil, .lis. tuh.il, I,. W. :ls-.l^l. ,1 1,\ 1)1. I)iii;iiil. ii l„,rn

^" I"' '^ III' l'nli;il I'mi-iIi,- w;,., ( i-:i;l\\;i\- liinidcr. win, l,,ll,.\i,,l |,i,,Lri-. in

'''Ii"l III' tlil!h-iil|ii^ I III,. mil, I, , I u,i. till- tirld. uliilc (t.ik, Ann s. I In ii.nt 1 .,,-1, .1

.

""'> "I -I |ili\-i'-.il rli.ir:irl, I. .111, 1 .1 It 1 1, .1 lu li |ii if, .111 nil |ii-iKiit; ii mis ,-h-Iih-\ < 1 mi lit s. .\iiiis

|>|-..'iiL:ii.u-. \M II iiisi^iii|i,-;,ii| in ,-,,|,||,;i;is,.n ,-;inir ii{m>ii the sri m ,.11 Anijnst If.lli. I,m;7.

"I'll 'ii'iiKUi li,.-lihl\ ,. 11 till |.h, III-., .In. kill uliin lln- lin< li;i,l r,;ii-|ii,| ;i |
I -.'IT

III! Mi|iri-|ni n.nlli.l in tin li, I.I, ;iii,| k, ,i|,l,s l„ vi.li.l (»ii,:ili.i, 'I'li, |,iiAi,.iis i-i.ii-

ill-i.Vi- ;i u.,ii,|.rlnl l,„-,ili,.n It Hi..-.. ,I.i\-, Ii;.,-I,.i- u.nl ,|,,\mi in :i liii:iiiri:i I ili-i, lir.

xvlii-li ni..ii,\ u,is s,-a|-.-,
, tli:-..u-li l|i. I.<|| Am.s l..,.k n|i Hi. iinlini-li, ,| u,,ik.

lll"ll'l'-llll-- If' l-llllll.l illll. «. ,|. 1,1 s|,,|,. s slliilolit, 1,1,1 11. ll III. I.lll-l.- Ullll U,.ll,l. ilul

I'l 111. Siiii-;i.. |.,ll.,\MiiH III, ,-,,ii,„s ,,f III, r;i|,i,|il\, :inil l.\ lli. -killnl ili-.|.i.- il 1, .n of

ti.ri-i lit. vii/iiii; lin mllv sill II, I ;in,l i-niuliiiM jn, n;i\\\intr lurrrs :,,t , , .i,-| 1 nn 1. n inlii

nil. mill - I. i-|. |.i-i i-i|, 11-11 s until h, ._;,ini. I tin- its sin, jr. :'iiil \m nl :,|i,ai| .il :i ik-..,-,!-

-llliiiml liM I ..I T.ll|^ I. I I. In a s||||i|.,|- uay l.i . ikliii.' |i.:ri . In kit. lA tilins Hu-
ll.. ,1... 1.1 II 1 ,1 .1. r .1 1.. .. ,. ; .... 1 .

r-- •-: '.:: t : an- jn)I-l svl\ Ifr I;;:;;-;: ; ':::;;;;;. ::p -;; pjUU-,



nil HUM i<\iiNv\> \(:i«»ss nil imn n mm»^s 5^1

„,ll, Milli, I, 1,1 .).... i I., k.rp Ins m.'i. U..II.K.

Son., i.l.ii of lii<- .ii.ivv villi Nvliirl. Ai.i.s

pn.M.i.l.cl his fMsk limy \h- ui>II«"<'I '"""

il„ I,,. I iliii HI ti:i:« <liiy> li<' i^kWi.I ..n

aiiolliii- ^Jl'' lull'--- iii:ii"liiiiiiiiL' all av«riiir<-

s|„.,-.l uf iil.onl 11 mil- |"f l.iy in tfni.l.-

.•..iistriirlioii as far as Proiiioiitorv. l.OHtl

niil.s frnii. Omaha. In tlw yar Ih.Jh Alms

liiiilt no lisH tita.. W.'V niil.s of lin.

\',
t 111.' fiiHiliiiinf of sucli a iiH'Mi. ll^..u-

,,,t, ,|.n-.' lis 111.' lirsl AliKiaan trai.--

c.iulini iil.il «.i- 1'"' .1. void of one striWiiiuly

liiinioioiis 111. 1. 1. 111. Til.- oiii/iiial .-liart. r

^fliiiil..l 1.1 111. riiioii I'acilif llail«ay

ini|M>\v( I-..I const nut ion fi'.nn lli« Mi s..iiii

Itjv.r to II1C taslcin lioilliilaiy of tli.

M.il, ..I ( alifornia. wlitrc tin- IimIimI

I'ufilii' Wiis to Iw iihI anil jiiiii'lio" iMtw.'.n

111.- two < If.ft.il. Siil)s..|ii.iitly. howrv.r.

tliis anal t;< niilil »:is ni.'.lili' 'I- t'a linti':''

I'M.'ilir I..IMU ihhiiiIIiiI I" a.lv -hk'- <ast-

«,inls m.lil il iH'l "'" ' '""" '''"'''If-

A.ronliiiL.lv lli-r. w„s a s|.irit..l raw

lMtw««ii 111' '"" foi«'< •. iiiasiiiiH-li US the

l.ntral I'a. itir "as .1. ti riiiin.-.l to rarn as

,„;hiv a<ns ..f I^'IkI uraiit anil siil.si.ly |Mr

„„1,." i,s iMH.s.1.1.-. Tins company -< > i*^

,v.s upon Salt laik.' lity. aii.l nsolv..! to

v.xny It. metals to that i"'nil l.s ii-'ok

,,i 1>\ cr.Mik.

ri„. two l.uililiiii; .111.11. s. a.lvaiicinu

from til. -ast ali.l Hi. "<•» rcs|HTtiv.ly.

„,.! n. w.st.ni Itah .limm.' the winter of

isr.'i. Kill tli.y .li.l not Imk up. as ha.l

l,,.n ;.nai.x«'l. Inst, .ah tli- y la.xl past

,ach oth.r. I'liil.linir l>arallrl lines, ami

piiiisiim for nolhiii..'. In fi"''. '•"''' ''^"

,|.,i,l,l,.l Its efforts: it «as a l.alien.iis

situation, ami sti.niious . If-ats «. iv made

to stop this iimxpe.t. .1 .1. \. I.'pni. nt. ^'<'"»-

....ss met and disciisse.l lli.- jnneliull

ariaii.j. iii.iit. so as '» force the !».. com-

I

T„, .N1KA^C^ TO V-^°V.^^;j;:j?,;r^UNCII. B..U.KS WITH OMAHA

Th^ Ui.... Hcr.-d u:l liic

THK HUGK STKII UKIUCI
BI.UrKS WITH

5 svmbQi.ica! o'

.\lk VHI. MlbiO'^Kl



.T-'- KAII.W \^ WONDl-RS OF Till-; WORLD
paiiir. t,. r..nii.,l m|,. lint I he ,lilf. |-. nc, - ||„ IVinlic (..,-. st .« ^is ,ii,\.i M,,v 1(,;1,

\Mivs,tll,,l l„lu,,i, tin ii\,,|s t|„iii..lvis, ISC'.I. The .\(iik. .on 1,1, iv, I l|„- 11, ml ,.f

"'""-ii '"! "ii''i ii"- I lii'Mi l':i. Itic ii;i,| Mn|i..rl,,l„',- in 111, lii.t,.i\ ,.| III, i iilt,,l

'•'"' ''" III' ''il --'< mil,- l">.,ii,l II,,
I

t ;'*:it,-. ",i- ;in o(T,i-.i,,n r,.r iKiti,in:il r, -liMlv.
"'"'' " 'I"' 'I"' *<'ili.il I'.i.ili,-. l'l„i,. an,l «^.- ,rl, l,i,il,,| ,,nii,l a ,lis|.|;i\ ,,f lin-
tli, |-.iil«a\ ,,.iN|N -v r, ah-iii^ III, laliiitx «,.iks u,,il|,\ ,,f ,•, ,n,|,:i r,M ,n uilh Hi,-

"f III'- I'l.'ii "f >anipai-n, lli, i.llnial-. ..| .l,,\,iiis loni'li i.l .InK.' l-'.xailN tin,,-

"" '"" i'"iii' III-- 111, t 111 , win, lax, aiiil \,ai-. mn i ill,^. .m,! I,n ,la\s |i;u| |,,n
•li^l''il lnillii.;ll\ I,, iiiak, ,• imicll,,!, al , „,il

|
il, , I ,,n lli, la-k.

I'i"iii"ii'"iv l,'i 111. Inn, Imiiil:, until tli, Tli, ,|,,iM,,n ||k,I Ih, riii,„i P.,,, He
'III'*"' »'- a,l|u I..I ,,.ni|.l,l, l\. illnn- ^| 1,1 1,:,\, Ks ,.-,sl,,n I , Tinliiiis , ,1, ll„.

i''l.\ 'III I'l'ii'ii I'a.ili,' \l,l,l,,l .-.(I iiiil,s .a-l l.aliL ,! Ill, Ml,^,,l|,| |!i\,|- ,ntall,,l

"' ''"- I'l"' 'ip "I •-"-•'' mil'- I" il-^ n\al ll I I a ina-.si\,- l,ii,|n,- ni i.nl, r

al a -all-la, Lav |,ii,-,. tli, n -I ,.| I In- u;ia,|.- t,i ,iil,t Ih,- ,its ,,| Onialia. TIh^ luiMiiin

'" '"- '''""' I- "I till- ImU ua- ,iilinsl,,| I,, (;,n,ial {i|,ii-

'I'll' (.,il,l, 11 >|llkr. ,,||, nil" IIiiliimI, ,.,,ni- \,|lr M. D.mIo,..

•""""••''"'" '" '"'"I III' M's.,i,ni Kiv, ! an, I IF, |m, |,ai,,l Ins pkni-. an, I !li,. ,-,mipaiiv

\\a- ant Ihhi-, ,1 III i^sih-

l',i|i,l- I,. Ill, ,\l,iil ,if

*;"i(Ml.C.(l() I,, ,1V, I 111,.

I'lhL,. A , ,,i,li;i,.| r,,r

til, -liialiii. Ha- nia,li'

111 iMis li,|- i,-.'l T.'.MH), liii!

\M,ik wa- -11-
1

1,11,1,, I a

> , ar lal, i I,,!' - niii

liainl lis. \\ 111 11 a s, ,-iinil

innl i.at ua> , nl, I, ,1 iiilii

>> . ll a 1 1,1 1 In 1' ll ||,li;(

i||nl,llllM , ,.iii|i:in\ , linn;,'-

iiil: III,- ,"-l ii|i to

>::;,(). iKii). 'I'll, Imi,I;:,- was

liuill 111 , 1, \ , II v|i;ins, ( a,-li

III, a-iii ijii;' '.'."lO f, , t in

I, ni:lli. w ll h Ih, rail- iK)

i,,l ,.li,.\,' hiL'h ualir.

' 11 II

1

I h,. n !i; hi ,i,'

I'. 1-1 till, lN"T, Ih,-

-1,111 ,11,1 \\ a- w I, ik, i'

:. ,\ ,1, 111-. It was

|iaii, ,1 trni|i,aanl\ . and

aii-\w 1, ,1 all III I'l --ai\

|>iii|i,i-, - nut ll Issi; ^ ||, n

11, w 111 hiij,'. -ml, ,1 to

ii"i,l. Ill 1 , , |iiir, 111, nl . w as

llnin^ii ai-i',i-- tli,' rixii-.

Til,- |l| IM lit -1 111,1 111 , IS

Till. HOMK Ol- Till. UNION I'ACIl IC KAllV.AY IN OMAHA 1.7.".ll f, , I III hlli.lll all,!

Tills uvclve-slor; skyscraper, housini; a siaff uf l.iuu, cosl JE.iuli.lilill. ."iCi f, , | ;( iiuh,s \\l,l, .

:]]]]

itS»^=!/:i;^^;^^;;| i::

i
/



A 11U-. I.OOl' ON Tin: L'uANDA KAll WAV TO OVKRCOMK A bUlJiJlN bTK..l' ASCl.NT.

Threading the Great Natural Zoo—II

THK WONDKRFU'. STORY OF THE ^GANDA RAILWAY.

r-;iriN(. out of Naimlii. tlulmc ^vIli.•l. was (iicoinitiml so far ns actual

,.,.nliiu„ s to Hsr.iul untM, aft.r l.uiMiii^' ^vas .-..luTnud, an.l tlir -hs.-ov, iv

ihu.uUnu a .l.t.s,. foivM. it of a nutho,! of takmi: thr Iiik- .loxvn tlu'

,.„,n..s upimnntlv to tli.' vdisc .hff-si.l,. into tlir vall.y l.y nu.u.s of a

„f Htow.nn-H.ff. Il.r K.kuyu xvorkalilr ^'rad. <Mta,U<i tl,r .Niumlit u,v

Kscai-pnunt. at an il.xatioii of .nnsi.l. ralilr iiijiMUons thou^iht an.f t1,r

Sj nf 7 s:»0 f.'.t. Stan.linj,' on Imnnii^' of mucli nndniylit oil. It hiou^'lit

tT7T;i.-.- of tlu- ,Mvn,mT. on.- j:a/..s upon tlu- l,ur to a stan.lst.ll for thr tuur lun.u

a ^^ „ui. rlul ,.anoratna tl,.' (.nat li.ft l-ul n, onl, r tl,,,t uork uu;.ht pro,..,!

Vall.v sl.rra.! out snn.r ..(.(.(. f.rt h, low. from thr lloor of tl. rift ouwar.ls. a ropr

Whrn th.- cu-incrrs. n. th, n- .v.r upuanl iurhnc v.as ..onstrurtr.l to thr sunu-nt of

,.|i,,,|, in, 11, the coast, reached tlus p.-'* the cliff.
, , , .,

thev ncclc a paUM. The unHUid falls ,. .v Tlic cn-in,evs plotted and plo.i.led the

.„, rap.dlv -,ract,ealK pcrpenduuS.,, - wh..le cliff from smnnnt to base, an.l at

into tins .Mvat .l.pivssi.mtliat the <iucsti..i. last a nuaiis of „x .ivininL' d ^vas .hs-

„f ..anvin.. an a.lh.si.,,, hn.- into the ...n .iv.l. Th,- pr..posal was t,. <-arry th.-

vdl.-v app.a,-.-.: to he nnp.,ss,l,l.-. hiu .h.«n j.M-ntly alou« a yra.l.- h.-wn out

This was th, li.-l r.al t.-.-lmual .hllicultv of tlu- fac.- of tlu- ].r.-ci|.ic.- in order to gam
11



THI: HIAVY 0-6-6-0 r.UlTISH-BIMI.T COMI'OUMD M
The complete narrow g.nij;p li.turnoiivf. reajy lor Uie i..a,l. v.i i,;lis Ql ions 11 cut. li



'XD MAI.LKT IN RKIiVICK ON TUl, UCIANUA HAII.WAV.

cv.l. It i.iii h.ui! .1 lu.iJ i)i I'll li'Ha up a Hi.iJienl of ! in 25 at 6 miles per hi)Ur.



SJ'' KMIWA^ WONDIKS ()| INK WOKI.l)

a |M>illt l-jd lie I ImIhw. ll iii\(i|\((l ,1 till III. HilMli wliil' c hLjiliri r^ w. hljlii ,hl,

fiirtu.HlN li.i .iti'-li. -> tli.ii 111' .1. ~. Mil i|. -jmI. 111. lllLili'l i"li^ |.l.'|'lni\. .ihil. >.

till' lit !>• w Mils. .1 li\ ailln -lull. Hi 1 1 it \\ as I a r a-- 111. \ \\ . I
. i i mri iih 1 1. I In \ i|]s| iic i\ i i|

:icciilii|ili-Ili .1. 'Ihi liilllili |s I 111 III. II \\a\ ll. Ill rails. iiisi- iiilnaiil i )| .|m .s|i n m was

ml ..I III. din. Ii.vwii'j a s||i ll |i|st \\ii|, iillii'iil 111 lliiir aiUaiir.. Tli. ^|,|sal ii

< lidiiL ll 111 car I' \ I 111 1 1 ai L ami im iiiiu i . .iiiil Liardril llu sti .mi . n^m. \\ il |i a kiii.l i.l a\M

(ll scri'iiiiu iiiaiAi Hulls h\|s|s anil liiiiis, ami ixlirim ciiniisil\. \,i i|..iili| iIha"

I'ANOKA.VA Ol I'l.HT llOKIMK. Till. U 1^-COU NTK V Tl.RMINUS

'I'll, sill, lu.j.iti, 111 ,i| lliis . s,-.al-|iiiirlil (-..ll ".rr iiii|il. ss, ,1 liy llic
;

ihvay lilliKlrVs"

slilulrs (.11, (ll llii liii.st illi|slrali..|is 111 (I. I( iiiiiiialKiii lo llir(a(l Hi. ir <(.iiiilr\ at

railuav i ii^^iik ( hiil; -UiH Uml .Mricii "'au all iia/:inls. To-day (lie Masai ciiiisl il iilc

(,i|, I-, and ll lii((.iii. I
( siiikiiri «li. n .mi <il the most slalwarl . iiardiaiis i.f llic

ll is ll iiK iiiIm ll ll llial it is \Miik((l li\ twin rililidii's oi st((l. and arc us( d for

adiii siciii \mI1i(iiiI 111. inlii.ducli.i:. (ll -uilch- iKiliciiiL.' inn-]i(is(s. (uuni: l<> siinic (if til.-

Iiail.s. \-s\mIc1ii s. (ir iilln r soliitKiiis uliii ll. i, ss, ,• tnli.s |ia\iiiu' niirs, d llu- iiii|ir( ssion

allli..ii-i, (I, \ir. liandicap tiallic. Hiat llic railway is an i \c( lli nt lliiiii.' to

.\lt( r L'ainiiiLT tli< l'""^' I'l Hi' mH- aiii.ll.. i' loot.

asc( hi ((.niiiii nc( s Hik.uhIi lluMasai cuiii .Sll.r iiassn,;: the stalioii <it Klliur-dn.

ti\. • I'.ir I \( i\ null (ll rails laid llii.iii-ii IT t mil. s lidiii tlic coast and (!.,S-.'() tc t

t|„ (,iiiiilr\ 1,1 llic Masai \.m \m1I sa, i i ::!,ovc s.adcVcl. the croimd Imcimiics more

Ik, ll,,. hlc III a wliil,' man." Sncli \vas lolling' and lirok. n. as will as tlircailinir

;li, diitiini ct an (ininiiit slali small \0io d, iis, t,ir, sts, w li, r. llic wood In, I ii .|iiin .1

cii(i,isi 1 til. I.l. a 111 liiiildini: the IV'aiida i. ,r th, liriiii.' >f t he locomot i\ cs is ulilaillcd.

Uailuav. ll uas not an i.ll,- w.irinii.,' by Tin c ; , mnd, lailmL' :i«ay ill all dm ctioiis. is

aii\ means. Ii,,aiisc Hi.' Masai at that jiracl icaily a s( ri( s of sic'ct ssi\ e Idf,' liimi|is

tiiiK .-(le on, (ll llr most uarhk. Alneaii throiiuh which Ik avy cut t ihl's liaV( Ik i n

races, wilh lh(ir liaicl rais. d au'anist .very dnvi ii iiil, rs. ctt (! liy i!'.|i raMics. Tlic

niiin iiliU . Vi rv in.in - naTw: raced aranc i :a;;-r .:i:-- •••H sp.HHi.-, ;



iiiKi \i)i\(; I HI (iKi, \i \\nK\i /()() ."I-/

^i;l,ln(t.. 'Hi hi. [|.. Ill) (I lli^^. hiid-.. ll.i-.iiL'Ii 111. c.nl\ I iiiin. !. .'.no I. . I iii !mii;I li,

:iic <il AiiM I nan I'l I III (I'A iii'j li I 1 1;( I hili il I In r'ljli 1 1 Is (Mil I. 1 1 1 1 1 III I lull Id lull 1 1\ I r

Malls' I'lhlLii- liiiilil'is al llial lliiir Ikiiii: 111. (|ir|i ia\iliis ti\ liiiiih n hi-, s|,i| \ia-

in a piisilii.ii l<> |iriiiiiis. nmi'i ra|iiil il'ii ilihK.

\(i\ ami al li .w . r |ii ici -. I haii lln ir lii il i li 'I'la u at is nl l.aki N'\ all/a ale vi ailinl

(•()iii|M I ill ii .. Al lla IniH Hun- was a al I'ml I'Inn iin . wjari a |h i is|)i i.,iis I , ,\\ n

..r, al oiilclA auallisl llir |.iiii'|iasi' i .1 has i^inwii aiMiiiHl lln I 1 In mils. I!\ llic

US GANHA RAIIAVAY, ON Till-. 'HOKIS Ol lAKI ^^A^ A

Am. rican hnil.j. s uilli linlisli men. \ l..r r-amlii lim Hi. In sj, ami s;i|l ual.rs air

a (,(iV( nim. Ill nml. ilakiiii.', lull tin- mam linmuiil \mI|iiii .".st mil. s ,,| , acli dlliif.

issue was ill- <'oin|il.tinii of tiic linr in til, 'I'll. |...ii. al an ,lr\ali I I!. Had I. . t

.

sliiirl, .( possil.l,. time. riiilcr tll. s.- cir- lias a li.alllix siluali.ni. an. I is ,|, \
,

I, .|.iii^'

( imislan.' s III' an! limil i.s w,rr jiislili 1 r.ij.i.llv. uxmiil; I.> IIl l:i.i\\IIi i.I Hi. slcaiii-

III Ihrir a.-l idii. SI ill asc. iidiiiL'. Ilu- lailu ay slap Irallic ii|i..n lli. lal.-. 'I'li- s, \issr|s.

al last rrailn s Man Summit, tlir IiIl'Ii. st I,inl> in (,r.al Hiil nn. wry,- s|,i|.|iiil in

iiuinl , at an I 1. \ali.in (il s.:!.'>() In t, accMUil jiiii. s 1.. lii- sh.nis ,,| tins inlaiul s( :i,

iiiy to till' In nch mark. t'.'.'J mil. s iml . f wli, r. a slnpxai ! \\as
. \l . iii| ..lis. .1 to

Momliasa. Tlir n|ihill climl) is Ioiilt an I p. innl ..| 111. r. ass, mliiiiiL' "I Hn parts.

Icilidiis, as nia\ 1)1' r.iiici i\ ( .1. lull 111' 'I'll, liist \ I SSI 1 w as iiniimisshin .ll.iliir. llii'

di sci lit is alnii.st as . \actiii '. sinci- in tin' iail\\a\ uas I. .nil. ami Hi" s,( ii.ins |ia.| l.i

com sc (it I'l riiilis llic railuav has to ilrop |. I raiisp.irl . .1 ..\.rlaiiil an irul. ilakiiiL.'

V.TOO Int. Ill onliT to maintain tlic trrad. , wlnrli oitii. .1 a p.. Il\ pn.l.l. in I.. Hi.'

11'. railwav twists ami tmns in a hi wil.l. i'- .m^im.i- inliiisti.l \uHi Hi.' task
:

l.iit

iiiL' iiiamur, ispcriaMv ;tt I.uinWwa. wh. i. Hi. sui.. ssi\c slcaimis \m r. s, nt up in

a liiim- lioi's, shoe iair\.- is inl n . iiir. i|, an i.i.i.s o\
, r Hn rail\sa\.

:iir-iinc alicmiiciit hcimj foimd impossilil. . Ii\ Hi. Iiinr Hi. slii.i.s ol Hi. I.. !..

A t.w miles Ik yondj.umlnva. wh. IV rork> N'\aii/a \>.i-.- link- .1 \>y lail to H; s. a

coimliA is Iniscis, d. 111. nul\sa\ passes ho .rd i;."i..')(l(l.(UH» iia.l li. i n c \pi ndrd. dnls'
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alluUt lull ui llll-. lllniMlhl . llllNM \ I V. VM 111

mill Kit ll;li \^ iilk. I ll' 111 111 I' il.iil |ir:M-l ir

:illv In III- -1" 111 ii[..in fn mIiI. I'.\ iIm'

ilMii lip- \,ilhii|> iii.iliii;iN \\ili laiidMl at

Miiiiilia--a I 111 \ hail ilmilili 'I in \ aim .

A^ iiia\ 111 I c 111^:111^1 ll liiiiii till far! that

tin hill' !la^ ll' 1 litiili 111 all alliliiil. of

,s. .•(,•() |. 1 t III till mi
AM \rlKulalcJ

,,,,,, ^ ,„,, ,,, M,„,,l,,,.a.
Mallft I.OLiimiitiie.

\M Nlliiiiniil Irallic lliat

is. iinjMUl- 1- .•osll\ 111 ii|>i rail . I'.nl

I uaiiila i^ viich a |iriiiiii^iiiL' ami iiiuhlx

II i I ilr ( Ill r\ llial \v It hill till riiill >i iif a

I, w \ 1 ars tin , Apm I trallir --hi'iilil in in

ii\ 1 rw 111 IniiiiL.' |iri iiniiih laiii'i'. Si i im.' I hal

tin inu til tin loa-l U<v tin lI'i .i'' v |miI "f

ill,- i|i>la!ir.' is l|.l^^ iihill. llu lii iiiaiiil iiiiiui

till liiciuiiiil i\ ' 1 ll'iil 111 tills ra~i Is mil \i ly

Iv a\w >t ill. llll \M -t ImiiiiiiI I lallic is n riaill

III 111 I h' 111 a\ ll si fur iiiaiiN > i ai's tu ri ,

an I arini'.liiitily 111. lai!M.a\ has ml i-uilmi il

tin niii-t |iii\M ilul luriiiiiiitiv I- iriurl |iiis-

silil,'. 'I'll.' latist 1 iiLiiii- is an ail iiiilal..l

coni|iiiiin;l t» >'> *'< o Malli t, Imilt li\ Ihr

Ndilh |{liti-h I.iirumiiliM ( |'iin\. lami-

ti ,1, cl (,!:i>-ia\. 'Ihi- 1 ii-im has In 1 11

ill M- .1 til haiil a lii.i 1 111 IT'.l Imi- up ,i ImiL:

l.'ril.ili(nl 111 1 111 -a at I'l nulls, ami a iuail

(ll jno tuns ii|i a liaak uf 1 in HI at 1-J niili s

|ii y hiiur. ami iM i aril casr luuml lairvi s

(ll :!:'iT I'l 1 t railiii ..

Tin liiciimiil i\ 1- has an (Ui i-all liaiu'tli nf

i;.' till -2; mrln s. tin tntal \\lir(l liasc of

(nt.'nn ami tnnlii' In ihl' I-^ f' ' t T imln s.

Till liiiwaril liiw |iri ssiiii cslimlirs lia\r

a iliaimtii' III _' I- 1 imhi >. "Iiili- that (if

till' hiL;li 111' ssiiir cv hiiilris is 1.",!, mrh. s.

thr sliiiki 111 1 aili lasr 1)1 iiiu' "Jf imln s.

Tin ilii\ iiiL' " ll' I Is ha\ 1' a diaim li r

(it :;i.i mcln -. Tin iilhI \\ In i 1 liasi is

8 lilt ;i imliis; Ih, ti.lal uinil lias,-

f)l' 1 in.mr •-' I ll 1 I ;! iiichi -. 'I'ln- limli i'

Inln s ha\ 1 I
.:','.i.s sijuaii h i I ul In atniL.'

siirl.K I , wiiili that ui tin- liri-liii\ K t 1
.">

si|iiaii' flit, ri |iii SI lit mu an .iLLJi'iraii

Inatuni siiilan <il l..'ii;; ^niiaic Int. 'I'hr

tin -L;ral. ali a is :;;! siimin n t. Tin wmk-

la;^ I
II 1 s> till III t

' " !"

|i. r sijiiari inrli. Tin \m iijlit (if tin i nL'illc

III wmkiiit; (ii'di r is 'i'.> tmis 17 (^^l.. Ihr

whuli (if \iliinh Is availalili li.|- ailhisnin.

Till ti mil r has a \\ali|- t.ml< caiiaiili, cl

•.'.(MMI L'alliilis. \Mlli a Im 1 s|iarr ( if -JTll

(lllilc fr(t. ami ill Iu.kIi ll (1111111111111 UilL'lls

;'.l Inns 1 \. cwt. a tiilal \m i-lil nf '.M tuns

II cut. fill- tin iiim|ili ll llll (iimiliM .

I'l 11111 tin 1

1

11.1111 lal 1 11 Hill (if \ n \\ tin lail-

«a\ has |i|ii\ii| a iinii|m -.mci^s. Hairs

an ('iim|iai al i\ i l\ l(i\v . tlir

thiiil (las. |iass, „!.'. 1-. ninv f""^-,"'
SI nil ll li\ tin nat i\ i . In iiil:

i.iiiiiil Inr li ss than 'll. 1
11 I' null, \\hilc

u.niils an- caiin ll al alimil 'Jil. |n i Inn iiiilc.

Tin liailin il|iiiii lln Inn has ixciiihil the

nil I- 1 ..111 1.111111 llll K i|ial 11 111-, .and tin ii sail s

li.i\i' a-lnliishid lln Imisl i iithusia-lir su|i-

|Hiii.is III tin 1 iitri |iiisi-. Diiiini,' mm 11

tin ll \i inn- aL'-l'i l,a'i d l.'ilMl.l 1 Ci. whih the

1 \|ii mill nil- \\as miK >;'.'lll ..")'.Mi. lia\m_' ;i

•-iii|iliis 111 >;'.iN.."i-_'(i. ll [111 SI nt nii: 1 • pi r

ciiil. Till' pii s, lit -1 I \ 111 I'limprisi- lour

pa>>i 11'.; 1 1 I ran IS pi v w i i k iii i arli diii n imi.

wlim tin Ian s Im- tin innnd |iiiii'iii\ lic-

t\Miii tiinimi an tld in-, ntnrn liist

class, and (iin' Inilf nl' till-- rale --' cinid

class, ri I'l'i --I lit iiiL.' alniiil _''_'."id. Ilrst class

and 1 I'Jd. sicond clas-. pi r mili . Sli i ji-

iiiL'aMi''^ '-tyi' pnividcd. alllniii:.h |iassciii;( I's

lia\ c t(i take t In ir (i\\ n Ik i Id in i.' : and \\ liiKt

nfn slum nts arc (ilitainalilc at certain

stalniiis. the p:'i 'SI ii^cr is wise if he stncks

hiiiisi If for tin trip. 'I'iic joiirm y from

Mdiiiliasa to the Lake (iccilpics alioni fortv-

I iLiht hoiii's a sirikin;.' contrast to the

four niontlis' painful, weary and lia/.ardous

toil ill\ol\rd In fore thecommi.' of the line.

The coiistrin'tion of tin- reainla liailu.iy

offers om (if t he nio-l ilhinnn.'it im_' instances

III the histor\- of the rail"a\ m the coiii-

]ili te siilipiLiat 11 111 of a h.ostilc coinilry. a

Liiat dial of which ua- l,)i(i iii<i'::nilii. In

fact, so little w.is known alioiil tin land

In foil the I iiemii rs arriMil that uliile

constrnetion x^a- m proLii -. tlu -nr\i\ors

were iilik t(in\i-i I he roiilc and to n duec:
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Tin. NAriVI WOKI.Ml ^ AM) MA11'<:AI.S ASSIMHLM' on IIIK MUNI AV MU;MNu

Building a Railway Carriage

Against Time

AN INTKRESTING HECOKD ACHIKVKD UPON THK, GREAT INMAX PENINSULA

KAllANAY WITH NATIVi; WORKMEN

](1\V and iii;:mi a lailwav ciiiii- for tlic im-t part to tlir li ailini: railways

iiaiiN . (ir a |iii\alc (iri;anisallciii and conciriis nt (.nat liiilain, aiiil tlic

sii|i|il\ Iiil; ih <•! ssarirs t(jr tli' riiitrd States, and Canaila.

T s|(rlua\ . indnliics III what nia\ Hut (M-caMonallv t li< coiniiai al i' • 1\ iill-

1h (IcsiTilicil as a sin nuiiiis racr skilled nalis . . to \\ iicni t lir wniil isllr"

aLianisI tlir clncU III til; per- IS iniUniiwn. and \vlic>. as a nilc caiiiiul he

,:iili. iilar indurcil to li linnsrlt ^o. Is alilr lo si I up

iiihl7il.-dr^i-. \V( iia\. had a loc oli\r a p, rlorinaiir, which, it ronipl, l.d In thr

I, mil III l( n houis. a tiiiil" I- tivsll, \\ niih s hi-hlv skill, d whit,man. would 1" iv-.ard.d

Khil; run lip in SIX wrrks. and a si,. I lM-idL!c as .jislnictlv iiMiitorions. This la.l was

,,, it.il III a hw hours ,,i- ila\s. ,i,',ordiim .1. inoiist rat, .1 \ .
r\ con.-lnsiv , l\ In tli.-

to lis dim, iisi.ins. Sn.h r. ,. nd hn akiiiL! carnaLi. liiiil.lniL' works ol Hi. (.r, at In.lian

a.'hnvriiH Ills an onl\ p,,sMl,|,' w h, n tli. I'.liinsiila Kailwav. at I'an I. H,iinWa\. tli,-

oiii.inisation of Hi, p.irti.nlar concian is oi-nahisal ion of w huh has li. , n lais, d l.> an

p.rfict. with 111,11 ol' III,' hi-h, si skill, and ,\li-,|ii, l\ In-li s|an,lar,l.

whoappiv.iat, th, ,,pporlnail> I,. 1, I Ih, I.,- On, ,la> th, op.r.atiii- .hpartin'!!* of

s. l\,s,^o: .\t III,- saiii, tun, . ho\^, A, r. th, this lii.j r.iilwa\ loiin,! that il uai,;,,l

countn, s III wiiirh siuh n ,'i>r,ls can h, pill iirL;,ntlv a s|aii,lar,l (;•_' f, , t trail, r coa<'li

no aiv s,, 111, what hinitcd. Ivin.; restricted t,'r scrvie,' with a >iiiall tank i ii;:ine. 'llic

67 ^-^

^ ^>M__i loriiian,',- ot som,-
|

ii
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lu ii.DiNc \ K\lL\\\^ (;\i<i<i\(;i; \(;\i\sr iimi-. ,,i

.liM(>Mi\ u.is i,,;m|. -.1.111. uli.il I.1I..M.. I.. ;in.| ,.ll,. 1 .1. tail- Ml 111. iii.il . 11:1 1 I. .1

in. . I til' vil iNil inn, :i iii--li niil. r ' \\:i> lliis \,|ii.|. ram. In. in m.i.h pail i.l 111.

yivin, W Im n lln- ua. 1. < . i\. .1 li\ \li. \.M linli^li lMn|.n.. jliilisli ^l..l l..ini..l III.

Kill. Ml Ml-'.-. III. 1:1111.1::. .111.1 \v.i:;..n ini.li rlraiii. : Hi. Ii.iiniiiu ..I lln Imi.K \\a>

sii|,. mil. ii.l. III. Ii. i.-..l\..l I.l I1..1I il as l.i-hi..n..l Irnni Hinin.ili I..1U; uliil. Aus-

ini nrui ril 1. .|ini 1 m. nl . ami .. .hm.I. 1. .1 I li.il li.ilian \m.ii.I Millin.j l..r lln ^^i. al.r |iatl

ll nil. ic (i liini a niii.|iii .i|i|ic.i I iiniU l.il.^l nl Hi. 1. inainniL; wnii. I iM.rk.

til. ni-anisalhiii ..I lii> vv . n k-li. .|
.> an. I Hi. 1{\ Hi. .ml i>\ -li il:i\s .\,r\Hiiii- \^as

(a|ia.il \ nl lii> hati\ . vMnkiii. 11 n :ii|\ I..1- a.liial . 1.1 Imii. \'.\
< i\ il. lull

'I'll. sii|.. niil. ml. Ill w.is 111. 1. I\ uiM II Hh |i .inn. il \^ a- inai -li.ill. .1 ni Hi. . 1. . Iiii:^ \ .ir.l.

(.(U.i.il niili.alinii ..I 111. I\|i. nl \.|ii.-|, aii.l .ill v^.i- 1. M i.i.K nnlli. >.ilin.l,i\ La

niMinvd. an. I il^ |.i..i.,t,i| s.i\irc. 'I'li, ,, ,111111. iirni:: lln l.i-k nl liinl.liuj; a;;aiu-.t

w

^iBB'STIIlHBSrago
>»

'f» '••f

'

J^

Ml

1111. loalh ANii nil. r.Aiivi.s WHO m iLr 1 r im ju woki.im. nnURS

ihaNMii^^s In-I liail III 1.. |irr|ian .1. ami Hn - In lie a I s.:;u .m Hi. Inllnwiiii: Mnmlav 111-

„,,. earn..! mil at .\|.i. ss s|,. ,,|. T( - Inii. 'I'll. mh|i. nl Hm .iil,l|ins. uas r\.

1. .|iii.ilinii lalli.l Ini- a l\M. Iniir \vlin 1. il I'LillM.! I" Hi. naliM «nrkiii.li. ami Hir\

l,n::i, rna, !i vMlli a s|. .
I iiii.l. itiMim CO I. 1 I . nl' I. .1 11 iln I li.' s| mil nl Hi. I. -I nl Hi. ir

Inn;:. 'J i\ mil; 111. .-.11 an n\. I .ill I. ii.jlli nl i\-J skill ami nnjanisat mn uiHi k. . n /.si. N.>

t,,|. In 'I I,. I C III. II. s Hlilr. Aicnlllimi- n\.rtllnr \\|l.lliM|- W . I s In I i.
1 1. 1 1 1 1 1 1 t ((1 ;

ilalinli was In I,. |.r..\i,|, ,1 Inr C. lirsl class Hi. im n \mn tn l.iliniir niil\ iliiiiii- til.-

ami t.s s, ....n.l .-l.-iss |,ass. ii:;. Is. I n a. I.lil mn. nsii.il .ii;lil-l r .l.-i\.

III. 1. '\\as In I., a |,ll\al. . iln|i.-irllllrlll \nV At ^ o'.-lnck nil 111.- Mnn.la\ lllninillL;

!_• w., III. II, a li.'.Lj.ii:. rnniii. aiiil L-n.-ird's lln- nun u.i-. . iss.nilil.il ni Hi. >aiil

,..,iiinarli I. '" r.i-ii\'- t]\i \i niil. is. 'Ilai.- w. i.-

Wliik Hi. .Ir.-iu iiils u . n iiml. i' wa\ . I li. .>-.S III all. nml. 1- s natl.r Inr. in. ii nr

.ml. Is |.,i> 111. iii.,ss;ii\ mall rial urn '- iiiiisl 1 1, s. ' «iHi Mr. I!. II linns, 11 s|||„,.

I I.il ..111 In III, i|i,l,r. Ill i|, ii.irlim Ills. \ isihl; Hi. nml, ilakin-j in li' ii' ral. Wli. ii

Til, ulinl, III 111, un,„lu,,rk uas pi, |,ar, .1 Hm lialrii.nn- slrm-k. Hi,- nali\,s iMi.kl.il

Irniii Ha \-A\\ mat, rial, snm, I'.dll i nlm- I, , I inln Ha ir I ask in, iril\ . .\lllii 'ii::li Ha \Miik-

nl linilur li.iMii-^ In II. ml. plan,, I. ami nii; span- mr, ssaril> uas s,,iiit u lial ,i .mip, ,1,

niai-liimd. In iiiinisli ;(:.' \mii,I,>us ,iii,1 I In- ,Ii\ ismn nl I Ii. lalinnr w as sn p. rj. ,| Hial

slnilli i-s r. sp, ,li\. K , l:i ,1... ,is, m ,i,l,lil am ( i<-li -an;; u.is ,iM, I,, nml, it,-ik. lis sp. .-lal

I.l (-ninparlin, 111 p.nl il i, nis. rn,.l IVaim s. i|iil\ x^illmiil InnliiiL; ni- ml, rrnplin:: any
. II t »,... ...1 .. 1 1., .1 ,.tl,. . v^,. .1 I ..MS si ,1 I. .1 111 ..,11 till-



53-' i<\ii\\\^ woNDiKs oi- rm-; woki.d

rraniliii;. (>lli< ^^ li" >k I In lloor im hainl. u liil< ( )ii lln itioiiiin^ (>( IIm loiirti )1h-

W 111 II \\ I i| k \^ .1^ km II ki c| I'll .it (..".II III I III lll'j . IiIIIIiIm I lliu ;iliil \ ;ll lil-.li. 'Tin i ! i I l h ;il

ill. II II III. li.l.k t.l III. |i.li ll.lil I vl.ill ,,|mtiiiii|.I, li i| llli . 1. rlllr IilIiI hlllll'.:--.

Ill I ik. II. .Hill ' \ . r\ I IiiIil: .iiiLiHI. .Mul :i lii^. lil\ t li. \ aiiiiiin ln.ikr \v .i-, iii--l.illi .1 ainl ^nl-

i'i
. ilil.il.l. |i. I li .1 IILlllli . jll^li.l. \\lllli .ill cliinr llllll.lli -. WlhilnW

'I'll. |..i.'. |.iil iiji nil llii III-.I il;i\ \v:is r:ili 111 ^. .iiiil i.llni liiinilun vv i li mI hi

lll.IMll.IIM.il lIlinilL II, I 'I'lLsiLis. WImI. |iI.IIi. WIiMiIIk Mi. II I I ;|~' .1 \Milk I..I till

t;.iiiL:> \M I . li.il'il .il \wii k nil I li. .11 I n.il III Hi\ i|.i\ .il till IIM i: 1 1 limir I In i ...u li « .i> riuii -

ami liJMiMiij, (it III I IhmIii ^ ..IW i.ikiiii M \M 1 1 I'l.liil, .'iiiil \^.i^ ii;iil\ liir m i\ hi . siili|.rt

t'n)ril);<il ii{iiiii MMMii lulls nlliir i|. tails. \ In III' iillii l.il llisjii il Inn. 'I'liis\^.is r. nihil

fViW nf I'.li ( al|.. III. IS. nil. I. 1 .'l nialslMi s," nut at s nVlnrk nn III. Salniil.i\ IlininniL'

mI alinlll till I I. list Mil I mil nf til' ilnnls. Il\ |||i .'ILilll .IMil ' Il
|
lUt \ ai.' I II I . . 1 1 ii I till 11

w ilii|ii\^ s. sliiil I' I
s. s. at s. I Ir.. « lul' '.I nl III r I |i. mi. 'i was run <iiil <il tin \ ai .1 anil

III. M iniir' III lal' i| lli'ir iM'Il^hs ii|'nii Ihr lianili I. r fnr si i\ h. .

M|i|ln|sli I \ . lillMils all'l nlli. I lliti lll.ll 1 III- 'rlllls th' ( nacll hail li'iM I'lll llllnll.jll

I" lllsl Ills. \i\ III' ' Mil ni III' il;i\ III'- uilliin a liinliMi nt III' Il I I l|il III II 'I'l-

ll Mi I' ll l.i II ii was 111 |ins||inn. III. «i|n|. nf In \\\ Iji II. \rtllill 'Irctlnll lia'l nr'll|il''l

III' I r.iMH \v 111 k nl III' siijii 1st rurt nil . in nnK Ml limii-. .Mllinii^li tlic \m.iI. was

rlllillML III' innl. was rnlilpl' ti ll. allil tlir "
11 Islii . I." I h. ii \\ as lin 1 1 ||i llli s| ii ii 1 11 1._' u| i

iii'l- an. I si.|, s III, I hi'ii |ila'i(l. nl' tin iii'ii, .iiiil tin |>. rlniinaii'-i . iiliIiIK'

Dilinr,: till- W' ,liirsila\ lln- wlinl. nf till- aiiiiilltiil In 111- a smalt nm-. I'cll'ctril rnii-

VMin.lwni k x\as linislir.l. \v lull tlir sli . KmivU siiIi lalili i-ndit u|inn tin i linn M(\ nl Hie

was lik, wis.- I .iiii|.|. ti ll. Ilai'l nil tin I'alil wmks ami tin i- |i|'l'ii'ss nf \\v.

lii'Nnf till i-ar|i' ill, rs naiMi tin |.aiiilirs. li. lis nivainsat mil. \\ Ink . .it I In s.-mn- I inn-.

iinl iIiiiiml; tin \\ ilm s,|.-i\ .-iftiii Hi il afli ink i| a \ i i\ L;l:i|iliir illiist lal mn nf w hat

X'linl, nciV'il lis hisl, nr |iiiiiiiii^. coal cm In ilniir w it li iial i\ . I.ilinur iimli r cinii-

I'i |i.nnl. (11 I. Ill linlisli sii)M r\ ismii ami iMstiiU'tmii.

ItMrtULA KAU.WAV.
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I AT fRINCKTON WKai VlhulNIA. ro lIUKWAri.R. iKWAI.L S POINT. VIRGINIA

Cars may be loaded lo 54 tuns per car.

Unlockiriij a New Coalfield

HOW ONE MAN MLMI.T A U'-MILK TKUiNK II\.. TO KKI.KASK 6.000.0110

TONS ')!• COAI. A llAW

vv
\[\.S 111. > .uU .\iii(ric;in :iil- ;!(Mi iiu , in Uii^lli 'iil.l Ix- rc(|uiiv,l. it

\\;i\ N t III'' \\ III' ir l(iil;ulis into i-. nut suri'iMiiu 111, J liiiiUiricr^ slir;iiik

Ihi r;i,.|( III .ii.-il pnnlllclIlL- ll' ' |iln\ icl.lii;' III'- lnciNsuiy Mll.u-- of

li irilciiK s. ami I In i- li\ tappiil " iiidi r sinli riiiHJil iunv. 'I'lirx pnlVrn .

'

lir\\ and iinililalili snuiiis iif Id i.iil (iiliiiinsis \\liicli |i( iictratcd to

_i. "1^~| liMiiiK. (ilir ll.arl (iT (•(.niilvv nmn' I' lilv accc --silil' aTras.

J^- -It " uas sludioiislv avdidi'l. Tin- So I In nit a of hiiildiriL' a railw ay lut wn-ii

wa'. West Niioiina. Tin- \ast t.rntorv tii' <na-l and \Vi -I Virtjinia lanniii-ln d.

i- III ivalil\ oiir IniL'i' cdallirld. cxt.iidini; On, or I u.> ininiHL.' orL'Ui at ion- coini' n m-d
<i\ir an aira of 1."..()0() -(|nan iniN -. and opi ration- and laid down -lioit I'li^lli- ot

with -rani- ninninn np to - \ i ral f. I in road liopiiiL' to \vorr\- tluir "a\ tlirouoli

thickiH— . Hut till niiiM' . and r.aL^md to tlo' sialioai'd li\ -onic mean- or otlur.

Ml. lili.ins Moniitani- lockt d it in i
- lint I Ik \ lu \ rr proci i drd vi ry many iinli s.

pl.l.U Iroiii tlic -. a. Tli((oiiiih\ wa-.i- .Mla-t 'n'man appi aicd upon tlir -cctie

liiokiii .1- conld 'h fomid ainwliii.' ca-l .-inil iid that lir would provide ;i mil" ay.

of thf l!o.'ku-. :iii,l 'Mrs att' iiipl to -] I nli upon th. nio-t np-to-dati- princijilrs.

out a location lavdiii ihlr to IIh lon-t nic- nd lapalil' of n (liicnii.' tin- '-o-t of tian--

tioii ol a rluap Imr pro\ cd aliorliM. In portal ion lo it- lowi-t limits, at all lut/.ard-.

vu of the fact that a railway at It a-t No little spcculiitioii arose as to where the

Ill

l|



5.U R\II\V\^ \\<)M)I KS <)i Mil \\(tUII)

tiioiK'v wiis til Ih I'iki^iil. I>ut III' |iri>iiiiilM

{tf llii' • nil I |ii I'll' iIkI nut ,ill<>\\ III. it I.I

st:in<l III III-. \\:i\. II' wimiM liii;inr( il

lllllisi If.

Till' niiili VMis \|r II. m\ II l!.>:ii-

OIK' of tile |iriin<' liioMis III III. M.ui.l.ii.l

<)ll t'<)MI|).lMV. illhl I 111 coll. .lUlli (il .liijlll

D- l!iM kill 111 r.

'I'll ^.llll -iillli nil ;l 111 \i li;il Ik |.i .1

posi'd III ilii. ciHici i\i a II. ^v Ini. nin (nnii.

sil\. I .iili^l. to lin-liliiii. oiiK

WtiallllC (IiIiiUkI, ;i ||M,,t IIIOlllltallKHI^
Sklume

,
. ^.11

^,^,11^..
ii.uiilrv. -mil .1- >\Mt /I rl;iiii|.

'Ili.il u.i- lii.'j. !> llli ,uii II

«i 111 farlh' r. Il< sli|iilliili li lli.il < .I'l

I II II 1 1 II I I I .itlic s| loll III mil I lU'oiiiil. I ;l 1 1' .tv II I

11 -I I li.in jo II I I
I

II r mil. . vv liili nil \ i - \m ii

III III I'lliiiiil to Ihi ,tl>-ol>il< iiiiiiiiiiiini.

Ill kill v\ \iiA lillli aliiiu' I mjiiii I I iiiu. Ii.i

lir iIkI r.iiliM till l.irl llial. mil. ~- li. . milil

ciiriA colli iiioi'i i|ii:l|iK lliaii aii\ o| his

n\ ai- I iililiilii; to ciiiii|ii I il i\ I I ii.ai .|i--l iiiK

hi- .lili||iii-i vMiiilil -taiiil lillli rhaiii I

III
I

III i\ 111:: sum '-I ill. I |. i |i li lat li li 1 1 as

si laijlil a !i III as 11 II I III li. lai.l iluw ii In I \m i ii

till I'lal liiiiloiA ami Hi' sinlioiuii. iis.r

hIiuIi a Ir.iiii ot Ml cars, i .nh i i nilaiiiiiiL;

."ill lulls II |iii sriil III;.' a ill ail \M i;;hl ot

t.lMiil lolls could 111- iiioMij. So fai as

iIh \\ I sI liiiiniil :.'rai|c \v as conn nn il hi-

ri -I I II i loll- ui I'l 1 a- 1
1 r. a- t lii Wank- nvoiiIiI

lllirl oIlK Ih' hullli-t tlalllc I.e. Il'c

I iiipl II s II t iiriiniL; to tin iiums.

.\s :i lull . \\ hell a 111 \^ iailua\ is |i|-o|rcti li,

I hi jiii iiimli IS iinli .L\ oiir to link iiji as iiiaii\

iiii|ii.i l.iiit mil Mill ilialc CI nil' - a- |io— iMi .

so a- to l:i)i soiii'cis III iimiii ili,.l I Iralli'-.

Hut 111 till- ra-i Mr. Ilo-ir- im n l\ L:a\

.

I h. I \M> I \tri nil . iiijs ol I h' lim I'nm i Imi

111 llii co;i| jiro'liirmL.' ai:.i. anil a |ioiiil mi

till SI :iliii;iiil w hi li 111 |iiii|iiisi i| III dial'

a 111 w. anil his o\mi. I'mt. ih im li l\ tnl.l

the siiiA I Mil's III |ii'ii\nl' the -hoii.sl

|M)ssil)li' line liclwiiii till -' t\M) lirniin.tl-

coiisisfciit with Ills s|iecilicrvtiiin coiici inmn

firadcs. jiiiil In told tliein that tiny could

roam till ^'|||1 .Stale i| tliiy ' sin li to

.,..1,1, , .. 1 1 ,. . ...1

Till |ilolliis tan <i\ir .'*.IN)I) inil< s i>f

siiiM\ Inn s. W iiiii linn a t'n'st - <'liisN

lociilion «:is dlsr()\ end. Inil

v\ 111 n it wiis I \aliilMcd mi nut i 1\ '

*"*

l'ri'limiM.11 \

It was fonnd tliiit. idlnoiiu'li it
siir\i-».

lulhll. .1 ;ill restrictions, it I'm.

i.ilh. I loo far to till- (a-l. .iml Ih.il i'

siiml.ir localimi eoiild Im IouihI moi'

III' \visl. ^^ 111 re ricln I' colli Ulcus c\ini

il wiiiild do Ncclh'iltly. < hU'c more tin-

siii\i Vol's lioil the |)iisses. Willi d Ihi stiij,

1 lilf-, Ihii.nhil llii'iuirro« wiiidiiit; ^'iilclii s.

,111.1 sw.iiii 111' rafted tin- swift slnaiiis and

MM Is ml. is. I I |ll,_; Ih. Ml. eliallV Mollll

l.im-. (tli\ loi.slv , tiny IoIIovm d the line

of 1 asl I'l sistaine as offei'i d li\ the courses

111 I 111 ualiMva\s as iniiili as |ioss||i|i. Iml

hi II ,111.1 I hi II I he i|ui si loll alo-i ,1- lo

uhilliM it «.i- ehi a|" I and mm
.

aihall-

l.ie. I'll- lo elmj III -III 1 1 .1 h.it iii'al palloMiy

111 |iri 1 1 ii me to ill i\ iiej a -1" eial oiii I Imnmli

dillieiill coiiiil i\ . I or 111 l.inei . at one

|iomt the \vatir\\a\ iii.iki s .i Inu -\m i |iini»

ilel.iur. ill -ci'i'imn alino-t a eolii|ih'le siini-

eiiel' . 'I'll' iiieiinils |iomti d out I hat li\

elllllle,: aeli'-s I he ehiil'd ol the .tli |i id

li\ Ihi ii\'i Ih'A iiiiild s,i\ I •_'(» nulls III

ili-laiiee. Iml that, inline lo tin In ,i\ \

11. ll me of I hi eiiuill I \ lo 111 I l.l\ I 1-1 d.

Ihi lilt off uollld eo-t L-.'(I0.(HI0 mole

III liiiild I hall I 111 I a-n r ,tiid longer loiile

aloiiL; Ihi \\ ,ili I \\ :i\ . .\eaiiisl this |ios-ililc

-a\ iiie III eoii-l rml lull, ll out la\ tin ineimirs

|il;u'iil tin ehai'Li' ol o|iir:ilioii and iiiaiii-

tiii.niii. and hi; iii'IHl: tin- upon a .'> |" r

cilil. Ii:i-i-. Ill' > found thai alllioiieh llie

lii'-l iii-t of Ih. Ill oil ui.iild 111 -o miieh.

\'l fii'iii til' u|"i.iliii.: and iiiaml 1 iianee

)ioml - of \ Il w a d 1-1 met i eunumv wuiilil lie

|iu--ili|i . w huh iii.'i-l;uit t line VMHiid mule

I h.iii 0II--1 t III' 111 as I' I' mil lal e\|,i mlil iM'c.

So Ih -hoi'li r am! more ililheiill I'onle was

a<lii|ili<l.

\l -oliie |ilaeis the const I'llet lOiial co- '.

caiiic (lilt fai' 111 i\ Il I' than lli.'l meiii'i'd

in drivi'ii: aii\ ol In r Aim iicui lini . -o ' i. if

all":;! tin I' tin \ n'eimau lfail\sa\ rank- as

oTi, cjf th'' nn.ist I \ ti.-Msiv'i/ i,'V'- 1" l-iuiit
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III Hi. Inil.-I M.il.>. Tip Ini.il '.".ilinii Ii\. |...vv . r in 1 1.. |..i m ,.l \l ill. I
-
»

.

i^'li-

yuvi- II I. Ill-Ill III ;UT mil.. ..I MM In. I J IST'l I. 'lis. \.l H" -I i| .iil.it
. I ninniiiiiiil

riltu-ilnii. 111. iiilaii.l I. tiimiiis. 1.1 >.AN.ili s li:iiii I. .1.1 ..I .ijliK .Ml t..ii •.lis <iiii I..-

I'liilil. Hit- liilf-wattr t.iiiiiiiiil 111 ll;iiii|iti>ii JKinill.il i.\.i Hi' l'.|lll^ inlail.

HouiU. TIh-V s.TUrr.l II iMiMl. ,,, V Wl.nlli. i,,ilu;i\ l.inl.l.r^ ariiv.ii U|".li

urii.lr. < \i'i|il 11 >lnirt iliNlaiiri

.ml iif I'niici Inn ami a --Irilrli

III I ) mil. ' '. I w . . 11 I'.liii.ii . ^iml

I laik s *.a|'. Ilirr ll In i aim-

lnri>Hiir\ lo iiiakr uii ii«-'i iil tif

1.:i:io flit. Willi 111 tiiiliN of

liaiik. IiiiN iiii; a flint inuiiiis nsr

of 1 in IN. anil a Itaiik nl '.'l

nulls ,il 1 111 'i">. a^aiiisl . asl-

wartl iiin\. 111. III. "n lliis s.iliuii

aNl> tliry uavc i iiiiiminiin

ciirviilnri' of H»."i In I. 'I'Ii'm-

aihiTsi' siitioiis win- al>^..liili ly

i|ll|..i llil. to UMHll liUIIlt; III

till r. .iili;.'inatiou <il 111. ri.nntrv.

Hut till ll iiiaiiiili I I 111. mail

(oiii|ilir<l ri'ji.lK ^^ ll li nllni.tl i'.
•

slrictiotis. 'I'll. Ii;iiik- \aii.il

ll. I \\. . II r. an. I 1(1 I. . I |.. I null-.

a>i.| III..I. Ihali I'll. Iiall "I tlir

tolal mil. ai'. is i. |'l-i ^i nl - .1 l'\

laliuii 111 s. Willi 'I iiiilr> a^ I III'

lii|li;i st shiti'll 1. 1 nil.' |ilir. ill

straiulil. Till lUi \
.
s \ .11 1. ll Ir.ini

I as\ swii [1^ III 11 I Kl I. . I la.lnis

|i, s|i,ir|i lu isK III t<:W I. . I

i.iiini^. I .\ .11 I linn. Iliii'_: niuKl

ni.l I linmiali 'In lalt. i. s., Hi. v

lia.l 1.1 ii. ivl,im..|. 111. .null all

niiA aim. ill . \i .
>- i.| •J.'siill 1. . t

tailiii- 1^ s|iiiall. ll ami rmii-

|ii n^al III.

A-. Ii.iuiv.r. tlir st ijimrult sritii)li> tin- -lailr tin \ " in lonlri'lil ni "llll

III III. Iin. i-am. \\\\'ir \\\r luavusl ruling: |irnliiiiiis i \ . r\ >.\liil as l.asim,' as llin-.'

._ia.|.- .iiiilil III limirlr .1. 111. V u.nail- wliirli lia.l li.ilki.l til. railuav pLillns.

mill,, I. i'n-li.i' s, rvii, s i-.mll In mini- Tli, n- uns ,i vn|ir. m, la\ n|ii.n Hi, ilis-

, 111. Mil I, I, run, ,al aiK.aiil.a.ji . ulnlilli. ml . lj r.il imj Imvis ,,r |i,iu,irul r\|iliisivi s

Mirn, ^s ,i| III.' ailiinlal. ,1 Malli I l.ir.imiilix. ami III. shillm- iM|iaril\ ol 1iiil;i sI i

,,IT. r, ,1 a ri.ni|il, I,' s,i|iili,iii III 111, |.nilili m s|i,,\,lv S , nl Hi. r\.a\aliiin "ink

ml u.iikm- 111. sli.ii|i iniA,^ ulmli w , i, n arli, il hiii;,' |
.nij.i nl Ions. .\l nn. |".int

I'l-i'.i.^lil mill 111, s, s, ,'li,iiis. MHiiiiimI, ||„. Hi. Inn su, rps rmiml Hi. In. nf a imnmlam

(latk's (,,i|i (li\ isi.iii Is .v.HvmiK hiaw. sli,,nl,|,r «li,r, Hi. wall of nn k risi s U|>

IKcissitatiMi; lisurt to 'iriiniinioiis loco- sjni r fiom tin- traik. showing; liou the

Tin: llIAfK l.lCK VIADUCT TIIK niGlll.ST ON TMK
1 INI-

The l.iiK .111 Ift-t al'tt\e the w.iliT.



K\ll.\\\^ WONDI-KS Ol- nil; WOULD

A l.)\ I.AK 1)1- fOAI. 11!'.1\'G I'USHl-U VI' niK INCl.lM: TO TUK DUMl'IR.

iKiwi.s Iki.I h, lila.l and Lar llini- «av . \lc usivr ami (dsl K liif.lL.M^ (ir l,\ |,,|t\

''""" •' I'" ^'•'l' I'V'I- 'I'll'' -I'"' ^''- via.lurls. Ti,,. h|ul'„v| slinctiirc nl this
Im( II iiirkiKiniid -Th. ral;N;u|(^." ;ui(i llir cliaialii- on tl|. load is Ihr Hliick I.hk
'l'^'''''l''i"ii 1- ipl- I" ilnviiio a taii-riil \'iadi;,-l. earn, ,1 oiii j,, si, , |. wit li t h. lads
'lii"'ii;li I li'' niaiiis li(,in a pniii' kiinvii .'(IT Ik I ali(j\c II,, lli„.f,,| ||„ idl. 'I'lir

•'^ Mnlklis. IIh iMid.l, Is had I,, llir,,u ii|, i,!,>s| sliikin- kii.l-c is ll,, (,|,ii l.vn.
l.nrh,liankiii, 111 l'.'", I, , i iii h, in hi . |..r uliich s|,aniiiiiM the N; u l!i\, r mar iiiih -[...st ;!:!:..

1Mi.(i(M) ,-uIm.. sards ..I s,,il ^^,l, r, , ,iiii-, ,1. 'I'h,. lu,,- h. iv ,|, s,.|-,l„s a Ihl; I.mi.I. and
'""^' "I ""^ '"i"- "I'laiiird Ir \\u' is skirl,, I l,y s|,,|, hhdls. In (.r,l,r t,i

•'^''l'"''"' 'mm. Is dn\,n ti.n.n^h nicky inaiiil:iin f li, laiii^, nl « h, r, hs I h,. u ahruay
N'"i- :^'i'l -li'iiildi Is. K\,ii wh. r,- 11,,^ - Hpiirdarh. d. tlh- nnjiiir, i-s sli-iH'k diaudii-
' 'i> |ii"\Mi s, uhat k 11,1, r and a :UI\ a.Tuss t !,. u aliiu .i\ and I h. hiulyiiiH
'''"' <:^''i' ! Ill' liack cMiidd nut l„- laid (.|,|i,isit, hank in .,\;\,r t,, nam a distant
''"I ' '" i\"-i::' (•\<a\ati ,1 Cii.iiod ,1,1-,. It in\,.U,,| a s| ni,.| ,,,, ,, mipiisiiw
and ;>i,iMMi ,-iil,i,. \ards p,,- ,,,il,-. Sniiu- a liridi^. ,,v , r 1 1,.mam s| i, am uil h \ la.imt
(.1 In. ,ullin-s aiv as ilaiiii- as til. .inhank- a|.|.nia,-li. s. •.'.!.-.,-. h . I in l,nL;lli, uitli tli,^

"""'- 'i'"' Iniimls. \,ai- Mm,, la Ih.iv r.LiU 1 1 :. i, , I al..,\i l!„ uat.r. .\n . asi, i-

1^ '"" '"'^'' 'i-Mirh Ir uhhl, •.•i;il.(.()(l ,-n,ss|,,„ ,.,„,i,| ha\. I„.|, madi . Iml as it

'"'"' ^^•^''1^ "I -"ll li'^'l •" !" r. niov,,| h.i- wmild havr l„,n ad\.rs, I,, t|„ n,,,,!,. ami
a distancr ,,| t.oOK I,, I, uhiL- six ,,iik s (•iirxaliii'. il was alriml,,!., .| in lavmir c.f

1m\,,i„| Ihis u,,ik the , \, i\ali,.n fan In, in t|„ .1 1 aiLjht . r ali^; mm iit . .Mtui^i I In i- I la n
""'' I" l"<>."i»l> 'nhir vaids |„ 1- mil, . atv ahoni I'JS si,, I s| i„,.| ,,ivs lam.m,, |,,,m

''" ''"I' ''" nitci-sntniH II, ,^ nionntaui ,S to -.M ,-,.-. I, , I m |,nL;tli. and ivpn s, nl mn
'""'-'- thn.ULdi winch tip slivaiiis a.nd an aLH:ivuat. I. n^l h (.1 ;! t..-)(lS I, , I , in addh
turn nts niak. Mi.ir \>a\. «,iv r,|iiali\ as ti,.n l,i u I, n lr,sll,s L.tallm- \i..:\\r,

CNasp, rating, ami lia,i t,, I,, u\,r,-,,im \n |,,|. n„. lali,,- „,,,. mlr,„|i|,.,,l t,, ^;;ve



iM.ocKiNd A M-:\v (:<)Ai.iii-:i.i) Ti;

Hliir (lurilii; (•iii^liurli.,11. i|. I;i\> .-iiisiim i rit;ini ris jintil, :i ini-iul. iii\< >litfilli(iM iif

111 111! i|cli\(r\ (il th' --l( Iwdik. but IIma IIh soiilli -Ih.iv liMinini,' IIh' willkmuMi

11. iiiu turn (Mil ami 1(|iI:lcc(I hi iiuial. Ilaiiiiilnii lii>:iiN ni I Im ^api ,i'Isr Ha\. r

'rMniiiHiii'^ liki " I-" 1^

, .1 pari II ii.ii^i--K 1. 1 lic.il

|„a\\. I'd- til'- liiiial(l\ tlir\ iliiiilcil ii{inn a slnlcli (if

(lri\ 1^ I Iiioiil:!! ^aiMi\ Ix adi mi tin Waiik laiiiii: N.»|iiirt

'.cliii',' --iiuis and riili;' ' I I'"' I""

111(1^1 iiii|ii

si N,«s, lull sIl-lltK iirari ! I a|( apr 111 111''

ilaiil wiiik 111' till-' cla-'S Is

I. Til

On lliis sir. tell cf laiiil a sp( ciai ciial

.II. n li\ I Inks (.ap Is cniss, ,1. 1 his iiiil.iailin^ |>i.|- li.i llll II ( Ticl cil. s(i Iliatliat

i.-JI).") ill I 111 l.iinlli. Nrailv all tl

tuiiii. Is an IhiimI lliniii^'li suli.l inck.

At I'niii'i lull . \l( 1

aiil il.i\\ii. as

.In

|s|\
. sIlllllL"' ll.'t^ ' "'

this IS 111,- p

I ranis \\ liirli ci.pii in <<\i v

1, \iss,ls iiia> riinii al.inijsKir anil nciivr

II,, rciiil ilnii'l IV, 111! III.' railway cars,

II 'I'lic pii I-
|s ;ii.,- ,if III,' 11, si , ,piippi(l plants

Hill uhi'iv lit its cliararli 1- in tli,' nmuM. and c.st

111,- spnis i:KI(t.(HIII.

^l,ll,lnl.J 1,1 (-iilli. n,s 111 111, ilish-K-l all is cal

S, \'.aM's I'liinl. as tin- I, iininns

I, s,,lat.
. Iil,aka it, i-a,l,- a'j,i was a i

iiiai shall, d pii pal

hall' 111 th,- ,-,ias|

in all. ui;;

a|.,i-\ 111 111, 1,111'^ ,ln-,,l and iiii\isil,,l sp,,t. I,.da\ il is ,,ii, .,1 III'

IT sidin.js liiisi, s| (-,ii'i.. r- , I I h.' Iiiwi I' hai'liiMir. Il

ilni'i ll'T nil IS, i',-ipa

isin.i 1,'-'NS real ,'ai's.

1,1, ,i| md, 1 1,1 narli 111. pi- r 111. , iiLinii .
is had

Ih.iii.jli Ih.' 1.1 r.ilaini a lai'L;. sli, hh ,,l mi i,l. \\ l;u-li

iinudat lull Is 11, mil; , \I, hi

1 1 ii,-ks

1 ,
1(10 \\as ai'ciin

n 1,1111111^; "

I in: sivi-plis||,,l li\ llirii\MiiL: n|

ills. •I'll, 1,1, a was 1,1 s, I, ,1

In si|,-c|i 11'." a ^1 ani laniiai'd t, I'liuna I III,- ,|, , p wal, r as p,,ssili|, l,,r in, „iniiLi pnrp,

' iii,liii'_: spirit n si i|\rd III clial, Ills iiwn ai d I li. \v isilnni ..I this s, I, (-1 mil is i, II, i-li d

;.||itu-s, and III siirii a \sa\ Ihal hr ui.iil.l III Ih. .Ill Ihat 111, pi. r imw winks r,iii-

liiiss(-ss ample ( lliiiv. r,„,ni I" ni. , t Inlnn I iiiiuiiisU I hi, mull, 111 I I hi '.n 1 1,. 11 Is, 1

1

|( Ai'liiplll, II Is and , xp S(. I lis priii.i1,11.1- assiM-ia tinii haxiiiL; saiirtiun.il tin
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iiiovi iiK nt of V(ss( Is t(i ainl frdin lln pier

1)\ irL;lit as \v( 11 as li\ <la\ . Th' |)ic r.

wliii-li Is of tiiiili. r. Is l.lU.'i lilt 111 l.iii;tli.

|irii\ liliii with riiiiiiMoiis lni|i|i( rs aiul sIkkiIs

wli( Trbv tli( riial Is iliscliai'i^c'il dlfi rl into

till hiiids of \l ss( Is. At llu t'i|) It Is about

().•> flit ill wiiltli, ami carrns tlim laiUvay

tracks -two drlivrry ami oin in tin ii litre

artni:.' a> a gravity return. At tin- wat^r

(ml till- rails arc about To fn t ahovr 1i:l:Ii

uati r. liv Ts I, it at tlir shore emi. At the

shi.ii I ml of the pier there are siiliiii.'s

oapalile i>f receiviiif: 1H."> laden trueks. and

h\- iinaiis of the ne chanieal de\ lei s with

uhiell tile ))ier is ecpliplied l.'i.ilOO tons of

c'oal can lie sliipped diiriiiL' the '.'V-hoiir

da\ . \'i SSI Is can Ixrtli on i-aeh Mde of

the striietiire. there heiii^r accoiiiiiiodat ion

for eii;lit craft '.'()(» feet loii;:, or four shijis

-i;t(l feet 111 lelliZth.

Seeiiie tiiat the N'iigiiiiaii liaihvay di |iends

for its Very e\isteiice upon the ainoi'nt of

coa! whii'h it can )iass froni

How the til,. ,.|,11|, 1,1 s to V<ssels. i \ i TV
Ct>al is 111 I 1

l>ealt Willi coiieeivaoie ili viee lor aceeli T-

aliiii.' the lilseharije of the fuel

has been adopted. When a train arryiiii.'

100 carloads of coal. re|iri sent iiiu' a dead

load of .'). HM» tolls, is alili to pass cncr the

road, it will lie seen t hat e\ir\t liiiii,' depends

upon the cilerit\ \Mth which the trucks

can be eniptiid and cleared out of the

reeii\ine yard. 'I'lie rai!ua\ cars do not

run out on to tin pier itself, but IIk ir loails

ai'c transferred to a spi cial pur car. and.

Ill ordi 1- to e\pediti and facditate this |iart

of the ^^llrk. « hat is known as a "car-

<liiiiipi r has b( I ii iiit roihici d,

'I'lie shiintiii|_' I nuMH backs the loaded

railwav cars on to aKottid tracks accordini.'

to classilii at loll, 'I'll' 11 a iniinln r of cars

,ar. pulled out of t hi ir sidiiiL', and placid in

what 1- kmnwi as t he ' barn: \ \ aid." « Inch

Is eoiil i^iions to the pur. lb .'e the cars,

OIK at a I line, run do\Mi b\' .'ravit\ to the

blilli.lli III an Ulelllle to be (I.eaiJld b\

,ih ( lectricall\ -opi rail d barm \ lioe-l, and
' ' I 11 up th' luelim to the cai-duinpi r.

'I'his is a still towir. on to the Upper plat-

form of which till laden truck is run.

.Mti r beini.' inadi fast it is tuiliiil bodily

over, so that it > contents arc discharged into

the ph r car, uliicli is upon a lower track

almiesiile, the coal billing' do" 11 o\er a

dillectin^ stei 1 apioii si) that it luav i ol

be dainaeed uiidiiK in the opiraliou. The
pi. |. enr Is a'll' I" iicii\c the lull 'oad —

."id lolls of I 111 lailwav wairon. In I iinun,!;

the i,uK\a\ truck eoiupletcly npside down

the whole of the coiilints are disch.ULied,

and tin car itself alliiuards is diliMiid m
it» normal position upon the lower track

ol till eai iluiupi r. It stands tliei' until

the 111 \l vehicle is ei'iptied in a similar

maum r. when the eiiijits wau'iiii reeeisesa

inechanical kick to le sent do\\ n an incline

into the empty \ aid. \vhcrc the leturn

trams for I'rmeiton are marshalled.

The pii r car. ha\ iiii; received its load,

runs b\ eravits on to a pl.it form, where

the III t wi ii.'ht of the load is

nvonied automatieallv. Then }_""<>»'""«
the Cars.

the Vehicle runs down a shudit

incline to till bottom of tl-.e hump li adiiijx

to the pii r. Here it is eni:aL.'ed \Mth

an elect riealKoperated barmy hoist, and

|iulled up the I 111 f bank to the pier

iop. Disiicjaced. the ear eommeiieis to

run aloii'j the pur b\ L;ravity. iiiilil it is

sputted b\ one of tile men. who. recoemsint;

for which vessi 1 or hopper the load is

intended, allows the vehicle to continue

its wav until it is opposite tin desired spol,

will 11. b\ the iiiampula! ion of the air-biak. ,

the car Is stiippid. ami at once disc|iar;.'e(i

h\ op' II ui'i t lie air-con trolled hopper bot torn.

The co-i ,a;is throueh tin Hour of the truck

mio th. no toll hop|ii r and throiii^h the

adjustabli cjiuli into Ihe v ssi Is hiild.

l-',iiiptii (1, III' ear 'lassis on to the cinlral

riluin eia\il\ track back to tin dumper

to auail a fresh lo.id. The control ol these

cars ;s of a perfect character, i ach bi iiii;

litlid vmIIi ileclrical. pmumatie and mc-

ehameal desiecs to achuAc the di sued ( iid

wilh tin i.tmost celiiit\. Tin re are ten



r.M.()(:Ki\(; a ni:w coai.iii-M)

\)[vr ciii-^ in all. Iim hI \\|iii-Ii aii iKinnallv

IM SI |\ ICC . .lllc! Ml tills 111:1111111 ll Is pclssllllc

to (iii|il\ :!(» i;iil\\ii\ liurks 1 11 r liuiir (iiir

i\ii\ t\Mp niiiiutis n |irrs( iiliiii; in all

Illiiilll 1..')(M) inns.

'I'lu- \'ll'L;lhi:iM |{;iihv:iy is rss,ii|i;il|y a

(•n;il-i-arr\ inj; line anil "as hwill i \|)irssly

for tills Work. Pass, iiM, Is aic alnmsl iin-

ktimMi ; tins i 'ni y ">' ]'i' r.iit. ol

till total rcMMiir. 'I'lu lolal niiinlH r ol

|>ass. 11^1 1' \illrlrs 111 sir\ K T llllTC Mai's

allii- the o]ii iiiii'j ol thr linr w.is only Kl.

us coiniiaii ll \mIIi ti.HI'.> Irii'jlil rai's. nl

uliirli total t.'.Mli;, iiicIihIiii'^ 'J.'.i'.iT Liomlola

V( lili'li'S, Urn- lor coal onl\. 'I'Im- mail

was opcMid from trrininus to triniiniis on

.lnl\ ls(. I'.iC'l.

'I'lu iir\ rlopi-" nl if till 11'w roal countrv

(liriclK It Was |iro\ii|iil \Mtli an oiillil In

thr s( a. as n
I

111 SI 111 111 li\ .'UT nnli s ol smi^lr

Inn. \\as aiii.i/nrj. In I'MO tin roiii|ian\

;^a\r orilirs li.r tin ilili\ir> oi -'.•HMI .-)(!-

toll si, I I rais anil :VZ Ion |p,s. lint a

\ rar lati r tli< Inisinrss hail l;io\mi to sinh

l.io|iortioMs that this sloik |irii\<il to In

tolalK iiia(lri|nalc. so a fiirllnr l.tMIO

\ihlclrs of thr sain- l\|ir Wilr lioiii^hl,

toiiitlur with sonu- 11- niassur firiiihi

ciiMiius. Tin- loi'oinol i\ IS fioni thr vi 1 \

Ixriiniili;.' iiavi- civalnl alliiilioii fn'iii

thiir si/.i ami |iowi r. hra\ \ Mikailos Iniii::

iis.il for tin- roail. ainl massiM Mallrts lor

till |iiis|ii r SI r\ in o\i r I lark s (,a|i. Tin

lali s| inainnnilhs for this work arr drscrilinl

in aiiollnr chaiihr.

'Ill, fori;iiiL' of this r,ulwa\ link has

Ntliiiiilatiil tin ont|iiit ol rMslnni iiiiins

ami l!n lasnii; out of mvv works to a I'l

-

inarkahlr (ll i;iri'. It is , s| nnalnl that tin-

railway ami lis l.ranchi s tap f.(MM».(»(»(t.(M»l

tons of coal siilVicnnl for IIM» years, il

l(l.O(l(t.(MM» lolls |icr anniiin arc shi|i|iiil.

< Mil Colin r\ .
Ill fore the coinnii; of a liranch

into lis Icrnlorv. n iilil onl\ work three

,la\s a wi k. ovMiiL.' to the ilillnMiitics of

traiis|iorliiie tin- 1 ,1 to the nearest station

upon the rail ' i>-. Directly the spur was

<-olllplitc(l Ik Millie siltleil into its siriili

fe

:--

.s.io

< ^



54<> RMi.wA^ \\(>\I)i:ks oi iiii: would
jiiiil 111 11m' 1 1 1^1 1 1 II nil mill- .!( Ii\ i i. .1 I "..I Hid i,l Ih ml... k 1. .r. st. iimiii. .1 li\ In ^r ;uiil ilr. i

t,,|, , ,,l rii.il I.I t li. r;iiK\;i\. \ 1
1. ! Ii. I l: I . .1

1

1 . « li. r. I h. ..nl\ i iil i.il ill aiiN w . n liiiilirs

ujii.li U..S III ;i -.iiiiihn iiii:iiMl;ir\ \\:i-- |. 11.. -|.iiiiu .>l ItMI'i, 'I'll. II ..iiih a ciiiii-

\ 1,1, .1 w illi a luiiiicli. ,111.1 \mI hill III. I..ll..\v |..iii\ I,. . \|.l..il III. .l..riii:ciil loal \\..illli.

T, II I Ill- all. r III. Iii-I -N\ !i|.j ol

an a\. 1.1 1. \ . I
111.' Ii.i. -I. t-J. 0(1(1

I .Hi-, \\i 1 1 |,iil cut III I III , .lll'^. III a

iii.inl li. 'I'll ila\ I 111 lull '-I III liiiir

vi'iii's !ii;i> s a |ii ii-jii 1 1 iii'> iiiinm.^

Ii.w n. \\\\ li a I III al i , ami maiiv

,,l In I' ('..lis , iir 111', s \^ liH'li III. I, r

I'uiiiiiiiuiil 1. -I ill lark .

'I'll, ulml, III lliiN liatlir lliiw.

aliiiii: III' '-till ilianii. I ..I Hi.

N'li'Miiii.iii li'.iiluav , .mil il. \ . lull-

nil nt .iiiil I \|iaiisiiiii al . |iriii'c . iIiiil

VI, ra|iii|U I lial In Inn iiian\ \ i ars

li:i \ . (i.ivv. il I lll^ liii, will lank a^

I .111 III till '_; II all '-I inal riia:l-. ii{ii>h

I 111' I mil nil lit. ( )l III (' niilii-.| iirs

all' iijii iiiiiLi ii{i 111 all ilii'i rl iiiiiv,

III ri --vil ;i| 111^ III. la\ 111'.: ili.\\ ii ul

III alirli liiii V w liii'li I aillali I luin

Ih. main mail Ilk. I.i^ iil.-, whili

I . iw iiv ;ii'i- v|ii'mninL: up al. .ii'j t In

h.ii k \mI1i avluiiivhini; -|h , ,|. 'I'liiv

liii'\ . nil III liail 111 I II aiil ii ipalnl ;

|ii
Imain III ('iiinniiiilli m^ vl al ii .iiv

hail I.. . II |ii(i\ nil il al all all I'ai'l i\ i

|Hiiiil - III 1' ailiin sv till' I In liiiviiii s^

» huh I- 1 11 . mill In I'l mii .

I , » iail\\a\ V hav i hail Niirji a

mai'\ I Hull- anil ra|iii| ^^ i ii\\ tli a- I In

\'ii'nimaii. 111!' |iriis|ii ill \ "I \\ IncJ!

iv ilu, I III 111 i\ 111 I III )n r-|ii('ai'il ^

aiiil .lai'iiij 111 man llrnr\ II.

ill- -Jl Ihv Imiiiil u\.r l:;.-,.',in Inn- l!i.'_.i-. lii hail il Imill m iiccui ilaiicr

111 I'lial liii hanla-i tu lln ....i-l. \ Ihn I "ilh hi- i-h av. ami liuiml i\,i'\ |ii nii\ lor

11,1111 Is sli!|i|iinL; KMI. (1(1(1 lull'- |ii 1 \iai. (',,11-1
I
iii'liiiii mil ..I In-' iiwii |iiH'ki I - I'uilaN

whil, amillnr i- Imiiint: (Hil KKi.iMio li.n-. Mn lim i. in a |i.i-.iliiin to imiM umi-

|i. r iiidiilh. .'Ill, I I., lull lull- \Mil ailil (1. 0(1(1. (loo li.iis III dial |ii r \ riir. uliili m
amilli. r Ta.OOO Inns mnnlliU In this Inlal. tin mar Inlnn its annual (a|i:u'ity will hf

.\t a |iiimt kmiwn as Taiiis wa- a -.ti. I.h alnml lo.OdO.ooo Inns.

'•Till'. PAl.lSAIiKS."

In order to prt'seivt' the tit-niiuiu heavy biile-hiU

excav.ititm was unavoidable.
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TIM. rR^^T viAinit r anh hi Diiii.t. tunnel.

Showing tlie ca^li'i;.ili-cl porlal.

The Waverley Way to the North

THK STf)KY OF THK MIDI. AM) HAII.WAY

•

)1„- till.. Iiiink |...ii|s "llK-ll l'"l'-l fnliiil. ' Nt< lidnu' l(, IIm ,,,iiiit\ cltv.

,.,,i,nr(l 1. l.Hi ^Mtll S.cll.nul lint il ^^.l^ an iiiic< rl.-iin liii:h«:iv. In

111, sloiA of mill,, p. ili.i|.s. IS «mti r ni<>\. nin.t ^^ ;is In I<1 up l'> fnisl iinii

so f.isciiiMtiiiL' iis lliat uliKh iri'. ami \vli-n tlu uMt.ruay lin.illv l.inst

,.>^ I, known to-.iav as th. Mai- t!unL>< w.iv |. <lu.-l to a ml leal r, ,n,lil ion.

'^^^''\ '•""' "•"'"•'^- ""^ '"'"' "•'" '''" ''''^ ^'iHrivl s, v,,vls ri,,ni 111. .1.
ailli

VJif / ,| ininiM. ; f.ir \rars il con- ollii,!. I.iit lis los, was trivial in <• paiison

1,1,. ,1 lis ,,,„ rations I,. 11,.'' ,1,\ . lopin.nt with that of tlir rollirri.s. ul,i,-|, u,i,

,,f t|„. ,.,,untiv 111 iialdv contiLMious ,|, |,n\ .d of t li.ir %va\ s ami -nraiis <,f .lis-

(,, II,, seen.- of it- orit,'in : it hccainc posmi.' "f tlirir |.nMlncc.

iisMMial.,! uitl, on,. ,,f 111.- iiH.sl noton.,ns II is ;u. ill win,! wln.l, Mows moImmIv

li^nivs II, til.. I,i.i..i\ ol l,mli an,l fr, n/i. d ..'"-"I. I.ncrst, rsliir, s ,lisas|,r was tlir

linan.o a.ul railu.iv aLTiandi ^nirnt. an.l opportunity for the rival coal pro.liinnM

|,,,;,llv ,inrrt;c.l 11. lo on. of tin- most pro conntrv of !), rhyslnrc an.l Nott m-lian,.

ni,.M\c ami prosp,roiis railways of the Tlu- collim. s m I hr lal l.r .-onnt y ,li.l n..l

^.^ il^l
let slip the chance to forLTc ahcivd. to the'

|„ (l„. ,.;,,.ly ,1.,- of the iiin. tenth ilctriincnt of 111.- Leicestershire fields,

e, ninrv th.' .-o.-ill.. Ms of I., i.'. st, rshire This st.-it,- . .f aff.iirs I,,-, .•in,.' s,, inl,,l, r-

«,,-, s,,r,lv hamh.'app.'.l I'V the al.s, ne.. al.l,- that ..n.- ..r two pn.inim iit li...iir,s

,,f ,h.a|. an, I , xp.'.lit ions t ransp.,i tati.Ti n th. 1.. i,'. s|, rsliire e.,lli,ry m.liistrv .'..n-

li,,,|,l„s, Trn. IJi.iv x\as tl„- I l,arnu,,o.l .ivid a Ix.l.l riKisl. r str.,k. . ( Mi.
.
(Villiam



51^ l<\ll\\\^ WONDI.KS ol I I II-: WOKII)

Sli lisrili. \\.is |.:lll hlil;M K c nil r|il I^IIIL' .lllil liilllll.'.lli c| Vl ll h ( .. lilL'' Sli |i|m MMlll. V^llll at

.ii.'i;ri-^MM . lie li;i<l \^.iIiIhcI llii |iiii.'i. --^ lli.il tiiiii \\,iN uri-.lliiiL' "illi tin |.ii.M'nis

of (illll-'.M- Mc pile ll-.ciri"^ lll\ I III Inn. .IIhI Ii;i<| IllVnUril III llir l.llll.lllli; ipf III! l.atK .l^llll'c

f,.||,.xv,,| III, liiiiMni- ..I III, l.i\. i|H„,l ;,i,,| l!,iih>.iv. M,|,|„iiM,n\ s,i\ir.s ;il ||,.it

\I.iii, li, -I, 1 l,\iilv\;i\ \mIIi III, ln,|i,Nl I, ill, \\,i, _:, III r,,|U,--| III, «li,,li'

iiil,r, -I. II' ;i s|,,|a,,\ ,m,ii|,| I„ h, hi III, ,v,,il,| ,.\, r. :iimI mi Ih il.ilin, ,1 lo l„i,,iii('

\\\u ,jn;il nil, s nl I.,iiir:i-liii-, . viii, K il ;i-.-,ii, i.il, i| \mIIi Hi, I ., i.-, st
, i -Lm , iir(,j,,l.

Itiil r:lli^ nils i,,,l to

l„ lliu.ii'l,,l. II, III-

\il.,l III,- I'alli.r iif

i;.iihv.i\ . 1,1 a l,iiiii|iilli.'

ilil . " llMJl |,lli\ , ,1 ^,1

Nall-laclni \ tliat Hi,

, mill, III lii\ I iil,>i' w aN

iikIii, , i| 1,1 1, ,',,li->i,|, r

Ills II lllsal. II, {,|,,iiiisi ,|

III <>ii ((\cr 111, ciiniivy

W ll II SI, lisoir-- sill \cys

so as 1,1 ll, , ,1 111 «'

ili-,|llallil, ,| Willi I ll'-

s
I I 11 ;i I 1 ,1 II ill I- 1 ,1 s ,-

,|iiai I, r-, ill ,|i,l s,,. .111,1

I, |io|-|, ll s,i fa\,'illal>l>

ii|iii|l 111,- |ir,.j,,-l lli:it

In I \ , 11 li,ii|, |-|, " 'k to

w I Hill! |jl-, i\ , i,|ii.ill\ Us, lull.. Ill, I., i,,s|,i- i.iis, III, iiioii, \ to ll, f|-a\- tin- i-,'s| ,.f

sjilli l-o.ll illslljrls. Wll-v 111,1 l,i\ il(.\\ll .1 rollsl nirl loll if 111 CI ss:i|-\-. As, |ii,\',,\,I.

lailua\ |o|- III, I I aiis|,(,i |;il 11,11 i,| |||, |ii,| Ins |i;ini|s \v i i r so full with olliir |,|;iiis

to tin- IP aiist jihI niosi r, nniiii i -it i \ , Im- i:iiK\.-iy coiuiUi s| jir |ioiiitrii out that

inaikil .' 'i'o liiiii III, I, v\as im \;ilii| In ,-ijiil,| not su|"r\isr const nict ion. Iiiit

nasijii \Ui\ ll s||,,ii|,| iiol ll, i|,iii,. lliil s||-i,||.j|\ ll coiniiii mil ll llial Ins si.n,

f(-aliii'_' tli.it siich .1 siiMM, s| Hill iiii^'lil 111- 1!,,Im it. ulio li.iil ll, •\ calli ll lioim- from

sconti ll .-IS Nv iliilv im|irai-l icalili li\ i^iioi.iiil ."^oiilli Am, iii-a. -
, I I,,- a|i|i, ,11111 ,1

ami |iii jiiilii-i ll inlinsls. ||, il,(ii|i,l to i iiljiih 1 |- in 1 Im t. sn,,-i- tin M.incln sti |-

iii\ I s| i^'ali- 111,- i|n,s||,iii |i, isiiiiiillx ami ami l.i\ii|:oi.| lonlw.-n was |ir,ii I icalU

ini.-iiil, ll. SI, .-IS I, , loll 1

1'

\ liimsi It \\i\\\ l.-ii-ls. i-omjili I, ll.

Iii;ni, s. ami nnassai l.i li|i- aiunimiils « In n I'.ii liaim nlar\ s.imtion foi- tin i-niislrm

tin moim lit .-ini\,il lor lis ilisi-iissi,,n. Inni of tin l.,ic, stir ami .S\\ aiini iijlon

.\l tin 1 vnl ll .1 ll \ 1 I In iii.nli a liiiii 11 il Kailw a\ . as it \( as 1 all, il. \\ as 1 \| , ml, ,1 in

inn lliionuli tin ioniili\ In t\(,,ii Svjan- In;'.(». ll was ii,,l a I,il' iiiIi1|'.1si as 1 iil-

iiiiil: loll .ami l.i ici s|, r, .-iml tins ioiil'Ii ' iir \» a\ s .jn. In iii^> nnU si \t , , n lull, s m I, m_,| |i.

\'\ io]i\iiii-iil liiiii more than i\ir tliai Iml il iii\ol\,il si.nn- |,rolilinis wlmli in

In- i,|,a \^ a - |,, if,ill\ f,asil,l,. II, linn llios, ,|a\s w,ri- li\ no m, aiis so impl,-

n|ii,n inif,,],! i| liis |i|-i.],i,s,,|s to ,1 kimlnil to si.Ki- as in,w. 'jli, (,|, ninlj 'riinml

s|,ii]l. Mr. .loliii l.ll's. wlai .ll oni-c saw tii|,|iiil n|> tin i-ont 1 .-ii-tois liailh. . li is

<\, lo 1 \ 1- Willi tin s, I,, III, . ami in |iir(iill\ siiaiiil'l. 1, \ 1 I. ami l.T'.'i; \arils

oiil, i- to srcnrc tin \,r\ liiL'ln s| |m,'s|I,|,- m lin^ith. Iml it ,\timls I Im ,ii!_,li rniiiiiiiL.'

ricoiiinn mlalmn 1:1 it - fa\oiir I. com- s.iml. l{,,riiiu' f,ir a siiimI, Inn- of stanila.nl

THK JKNNY LINU'

An e.irly lype of llie bingle driver locomotive.



Till: w \\i-:ki.i.^ w \^ r<> im^ nokiii .u

!.„»„..,. «as ,.,„,„„ „r,,l Iron, mIIim -i,1. nl n.x ^M..il mn uitlM.ul Ih M.n„ -,;„!, v lImmms

tl,.-'l,ill I.. I" |.H,v,,l. ;.^ ".II .- H, I...II, ,.l III, ,„,|.mI. TIh- n.tlMrs ..I tlii.Ml,,,,..

,|„vrt,n„. h IIm- Lull,.,,, .^1 l..n, ,.,(., II,, \lnll,,„.l (,.,„.l,.v I ,.„! s
-
A

„,...|„.t,. sImIN. Ivm""'^ "" -""I ''•"'^ ,|„,rkK ll,.,l ,1 i,s.,v ,:,^v l-lr.:..MH.iMl.v

l..,,„„. tin- sui.i-. in.- .l,11..'.,lls. i„w,Ki„^ U|-i. H,. I,m~ ol „ll„,> ,i, r.,ilu.,.v n,:,ll. i-.

, ATi K TM'I <), TilK SINt.M I .KI VI.RS IIUII.T JUNE. 186i.

I,,,,, |„„l., n,,^. ,., ;„h:n,r, ,,l IIh- I„m1.- :„„I --,. ,.„,,„„!, ,v,l s,„l, ,,l,„ll,ss ,,|,|m.-

„,,,|. |„„„... lA.n IliM, |,n..n.. u:,> ^o -,!,..„ tl,.l tl,. ,ln a„,s ol r,„lu,,v .,„„|„,^t

.1,,. ,|„.,| r„K,lU ll.r ,-..nliaH,„s ll,p u ,<|, l.:„l lo n„.l.,.,. n„„l,t.r;,l „,n. lluu.v,,-.

,|„. ,,,!, ,n ,l,..,.sl. :h„I nlir.,1 I. Hm tl„ ,1.1 ^ -I U,,- l„l„n |„,,.|MMl^

..,,„ I„„l.,„ ,„ l,„:.n,,. Tl„ 1
1.l.> .! l>'il'^ --' '-'1^^-.^ ''""' ""•' '^"'' ''^

.,,,„,,.,„•,, I in .-,...,.,, I "HI. n„ (.1,,, linkn,. ,1 "Hh I., „•, ^1
,

rsl„n ,„ IsKI, •,-

|„!,1 T I |,,,^„„ l.,,n ,„„^,l l.,r :n..l "'H - ll,n,u,„. -nt s,„„. I,. liuJ.v an.!

u„|, , ,1 l„ l.,,,|.l,,l t,,,-a^ ll„ N,

.

11, „L.|, ;,,,,.

|,.k M, ll„ r;„i".^ ,„.M|.,„v u:,s l,.iv,,l An,.ll„r ^v^t,,,, ":,^ !!„ Ii,n„.n.l,a,„

lo,.;, 1,1, ,1 l,v ,l„,,l l:,l".„r. ^H„l l),,l,^..:,m,,l ,.nt l„t",,n tl„.r lu„

Tl„ nn I ll„~-l„>.l 1
K-MI"' l"""l^ ''.^ •""-'' -^''I'l""-"- "'"I''

'

"

,,„| ,,,,„s|„„l.,r,„M |,n.M.i„ r„.- l.,i,,^t.,- •Nortl, Mullan.l" u;,. |„„.,,rt,,l ,.y tlu-

I.0COM„TIV,-. NO. 6-0 RKMARKABLI, I OK l.S Ml.AW OUTSIDK hKAMK.

.1,,,, v,r. ,ll,.t,v,lv, h„l to tl,,' .lisa.ivan- -anu. .n^iiw.r to |,n,vul.- a nnluay roiit,-

,„„.„ni„ Non,„.l,:,n,,-oal„,t,r,s.s. Tl„ l"t«v.-n IKrl.y an.l l„r.ls. n ti,i. vvo.k

l.,M,,. l|„n„,,on ,„,l,ark,,l „,„,.. a ,„-„- .M, ,,!„ mm,,, lia.l a pntty stiff tussU- .
,

I,

|,,,|„>,Mv, s,.|„.n„- ol ivtali; HulH. tl, t n a,h, rous s|,alr ^^ l.,-n <lnviiu; tlu^

,„,,|„,>al ,l„i i„>l n„ I-, lioii, I'ailiai.i, nla,y \,,il., i-at,- T,nm, I.



n KMIWXI \\n\|)| KS ()| 1111 WoKl.l-

'Mil ciiMipli lioh <i| III. \miIIi Nihil. Ill I il vviis asMH'ialid III. in. in >l.ii li.i.j iiihI. i

.'Mill lli<' "l)irl>\ an<l Kiriiiiii^iliiiiii ' lim ^ l.iki ii I lii' ('liairniaii^lii|i uM In aiiiMluaiiiiili il

jii'i ri|iital> il a n Milt uliiili was s(iiiu\\|ial riiiici riis <iri>ri;i' IIiiiImhi. I'lmn lii>a>tnl<

I'uMiiniin III III. ('arl\ railway <lays, wji. n l.nlirs. mam nl wlmli win i>| ,i ili.nMlul

iiiiiN vMi. inn III I iinipi III i\ < |i(>Jnl<>, aii'l rliaraittr, lie In caiin III. Iirst Itallwav

v^liiili. \Oiil. Ii.iiilni.il 1.. Ilii- travi lliiii.' Kiiii;. tin- llarriiii.iii cil lli.- l-'ortjis. Mr
pnlil"

. .ill. ill. I III. -Iiii. Iii.liii Is siiini - >. ( 111 li iiiiiliiil ii\ir I.(mmi inil. ., i.| Inn >,

nil AMI I. KAN rVI'K OK I'Ul 1 MAN (AR WHICH WAS INTRODUCKD UHON THP. MIDLAND
KAII WAY IN 1k:4

The lust vehiile wan huill ul FiiJniiin City .U S.A.i. shipprd in secliuns lo Dtrtiy. and llifre tc-erecled.

^^lll' .iih.i-.l\. liolh liii. . sv.i. .il.j. 1,1 .111,1 v\;i-. iliil.ili.r III' ;is ;;i:ili\ li. w |ini|.i-ls

L'l\' •lll'l Ills' (l.lllir II.Hii III. I,,, II. I, .11 .ml :is III r.iiMJ I.. Ink i|. 1 111- Wlll._'. lilll

\.i| I ,'i Wi -|. Ml l!;ilK\ ni n-lll-liM\>, llolli llii 1 1 1. \ il ;i I >|. Ii.i
| .) i.m . I . 'I'lir I'liliiliiDIl

I"'Il:IiI liiiiil l..r Ilii- lin.iiH-,-. 'rii, (..in- -i n-. i.llli. pnliln- r. I niind jii-l a- -mlil. iil\

|"llll"ll |iliiilnii
I ;l l;i!. \\;ir. Willi l.n, s .1- if Ii.mI iIi-,:i|,|.. ;ir. iI. \imoiis ul r.l-ll.s

ami l.iiill- I 11 1 nil Mill -nK . 'I'ln . i iin.liln.n l.iiill i.iil nl imiI\\.i\ |ilnii'jiiiL: »v r. -Ii;il I . v .1

"I .illiii- |.r. \.iii. I iiitlil .il l.,-.l. n.l.liliMh.il hi,. -I.I-... With III. I- :m;ik. niii'j ul ili--

iiini|" lilimi lii.ii: I In . .il. n. .1 Iniin i.. >\ iiiln.ii ||ni|-i.ii- |mh\.i' \:ihi-li.il. Ili-

<'i«ll-lni(li.iii. III! ir»:iK ii'.Miki III llir I. II I (.ill was as ii.iii|i|. 1. .-nl as ,|r.i in.il i.- a-

IImI il ImiI|..i- liii. s \w I, , (,ii,|.|. I, i| ||. I;;,, I |„,n I. Is lis.. > nf |.|s ilialihLis

'liIIii- vm.mII 111 ili\iil.il -hll i'lii.
, nii.l will 11 ,ii\ . sli.. .ill 'I i|i-|,,i-sii,ii,i|. K sa\ (iill'i-d

lli'.\ iliiiil. illliiil il w.is 1„ It, I 1,1 ,.,ii,:l,.|,, ,,! III,. Ii.iii.inl, III : shii, li,,|,|, is .ii-i-iis,,!

1,111'is. \rriir,liii:;l\ .-i [ i, iina 1 1, lit |.i.i,. Inm i.l ,l,iiil,l, i|,,'111111. :ili.| ^^.llklll'_' .|'j.niis|

w.is siiin, il III an illirlixr inaiiiii r ll;i' lln ir inlrn s( s. « Im-h h i.n.jlil In li.iv , pi n-

c.|i|ii'-ii|.j kill s aiii:il'_aiii,ili il .'iii.l Mns- firl,,|. Iflmks ut shu.s v\,|-,- missing:

I'liii 'I li.llli :i- 'I'll.' \iiill:iiiil l!.iil\\a\ ." a n. I airilsal 1, 11 1 s . ,f li.i \ 1 iim linl„,| M, nili. Is

"illi .1 ! l.iii.il mil, ai:, nl 1.^1^ lull, s. 1 if |';i 1 li.ini, nl li.;i\il\ ill m.l.i l.i ii.!,'. Iiis

"11 Ma\ null, l.sll. ilnliiniis srli, na s In suit, ss wil'r li:iii,|i,,|

'I'll' 1. III. i:iil\'..i\ s|i cnkitin.,' mai.i; ,,11 snl. ,.

I'K'ls' <inl \mIIi I, arliil Mini, 111, , Willi Villi. ..il It 1 1 ii,l-,iii w as ass;iil ,| \\ |i, n I ip
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rnil»il\ ImiIiIm ^^.l^ |irlikill. in IimIiIv Ii' stillrlic- oi umiImiii IMMlil
.
lull >>i|.il all

(Nliiliji-liiil till Mi.llimil l»iiil«ii>. Ill liiifl "a> l<iiil\ fill- MUlimu »lir <<iiii|iiu». \\n-

I iiiliiirknl M| i; ulmliAalf |Miliiy of ex- I «l<m iiikI Ntirtli NVt sf< in. Iiavina la aid

paiisioii ami al>M>r|if iiili. ami Jlif uiitiiMiii- i-f tin niiiv< . s|<|>|m«I hi. off. nil Im thr

ua- lliat Ihi NV^ti f wliicli In- ciiiilrolliil li riiis. atid rnilliMilli Mciinil tin tiiiks.

Ihr iliNtilii<» MTiiritl M tiriii jiri|i ii|)oii Mir ti> llir (llMiiiiilitiirr i.f it-< rival.

Miillaiiil coiilitiis. I.inis wrri rim in all l-'oilnl in this alliiii|>t, tin ^li(liall.l

ilirictiiin^. M> that uitliin i< ^ll<^rt linu ilt li iinini il nion than t vt r tn narli out

AMKKICAN I.OCOMUTIVK UUILT IN TIIK UMTl.Ll STATKS l"\< Illl-. Mini.AND KAIl.WAY

Allhoui-li ihe.e enuines were deciied by the Brilinh ctiiits Ihey earned ihi-ir tost in the ^out^e of

the lifist year ^ service.

l)rri>> l..r.iiih 11m lin'i. i.l .' L'r.iil r;iilu:iv ... M..11. Ii. -I
.
r : it vM.nl.

I
I. ml.

I
i|. i.uu

,i,.|u.,ik. 1:1. Il III .ill .In. .11. .11^. .111.1 III... N.'liii:.ll\ Hi. |.i..|..l v^i- I..11-I1I

l.-i|.liinL; . \. i\ iiii|...il,inl I il\ !..» n. \ ill.i'j. I. ...Ill Jii.l i.:iil l.> Hi. I...ii.l.'ii .m.l N.nili

,111.1 li..in|.l III II,' ..nil. ..I l-.ii-l.i'i.l. 'In W.-I.ni l!;nlu,i\. 'i'li'i. vv.i- :i -li.'ll.

II,, \\..l il i.,i. I1..I ..111 ;i- t.ii a- Hii^l.'l. ni. ri\ liulil m I';.! Ii.iin. nl
.

Iml tli. '.run

Wh. 1. il ...ill. I 11.. I ...ii^lnirl. ..| ^1 Im. |.. iliii:i.it\ ..I lli' Mi. II. m.
I

"..n. Il rr-

„.is ;,li,j.l\ 111 |M,>s. -M,,!,. .Ill,, r .l,•.|m^l I, IS,. I |,. iii!i-M..ii I.. .\l.i,,l iN lin. In. Ill

II.,,,. |,,,-,m.j. ..r VM.ikiiiL; ;,.jr. . m. iil - ".1. M.ilL.ik I.. ., -i;,li..ii ki„ivM, ;.- \, u Mills

,|,,,VM, ,i|,. (M.l. ;iii.l .ii.l-,.l . \,r\ .l.s. 1 |,- ..II llr \|,iii,li,-l . r. Mi, 111, I.l. ^, ml I. ill... In

Ii,,ii vv,,, l...,i'_'lil. ami l.v I., iiiL' l^nil slur. unw km.un :is Hi. (.r. ,il l.nli.il

l,,..,lli, 1- \v,i, linn .1 lii'iii ii^i I, Ns ml,. l!.,il\s:i\ .i\.i \\ h..-,m, l.iU it \v.i-lli m c

V;, III;, 1,1, |.i,,|,. 111. -. al.l. I.' inn ml.. ( ..II
|

.'11-. :m.l nlli

(,i,,uii,- i.i|,i,|l\ all,! pn.s|„ i-iiii; im- iii.il,l\ ..^.iv, Il a lll,al,^,,l
|

lialiiiL; lo

1,1,11^, 1\. il \v;i. 11, . I ^iir|,ri-mi: llial --,,111. l.i\ . ii>.'..l.

,1111. .11^ ,ilii.ili..n. u.l. |.i..\..k..l al liiii.s. Ill i.,i_mL' tin- link llr .n-iii..rs liad

|.-,„. i,i-l:iii,', . III. .Mi.naiiil ..i-l ,..\,t..iis t., Ira\. I-. III. 1,1, ak !'. ak .
llsl li.l

.
maklliix

,A,s upon M;,ii.|i. s|. r 'I'll, r, u.n tui> a t.ili.in- clmili In a L \
.

1 "I ''^a I"* t<J

1,1,^11,,, ,,| Ini. Kiiil: ImIu..ii AiiiIm ii^mI,' r, a. Ii Hi.' siimmil .
This 1- t |i, ...mil rvof

aii.l ( ..ltnn..|...lis ulii.li uniil.l nif. I- Hi, 111. ilal. s. ami at |.la.'. s Hi. unik uas li. avy

V, r\ III. alls III' a<Miss I,, Hi,- ,1, sin ,1 ,il\. ami .\p. lisiv.. 'i'li. .iiiMii- i.l Hi.> Dnvc

()\.iliir,s r.,r III. :i,-.piisili.,ii ..f !l.. s. tu.i li..l. s Tiimi. 1. ,s,,".N() I.. I, "as Hi, lUo^t

69
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tr\itiu task. AllliiMi-li r\l( iiHiiil: IIhi'iiljIi

liini sliiiir. strai'jlit loiward wink was liain|i-

I 1T(I li\ Milili ITalii an stnaliis. wliuli ocra-

sii.iii ci iiiaii\ aiiMiMis iiioiiii Ills. (Ill this

vii-tinii, i(.(i. a 111 aw laiidslicli |irii\i.kcil

a s, iiMiis siliiaticin. A lntl\ xiailiicl had

hriil ciuillili ti ll 111 linck. lull the 11M1\I IIH lit

|iki\id siich ha\iic with Ih' \Mak llial il

had 1.1 Im- di inohshi d. and a ti iii|ii>;al\

uiMidi n stnict me run n|i.

'I']]'- Midhind. hiH^ I \ I r, siil'li rrd innsl

siMTiK- in Til: aid I" its liallir to and

from Ihi SiMilh. Kiil;1>\ "as
.SoutluTn

1,^ ,,i,|iH.s| ,,11 Ih. l.,.n,l,ai si,:, ,

Oiffi.ulliis.
,

'

,, , ,

an, I hi IV all tli,' Inisiii, ss \\:i-,

turn, d ii\, r t,i. *<v l.ik, a Irnni. I h, l.i,n,ii,ii

anil NUrlli W, st, in l!ail\\a\. A \ii\ vimd

i,ha (if til, , \trnt (it til,- Miliini,' nl this

luisin, ss iiia\ 111' yatliii-iil truiii ih, tact

that li\ till- \iar iM'iL' tin annual aiiiinint

|iaid .i\ 1 I- tii till ii\ a.l ill II s|i, i-t III' this

trallir was im h ss than i;r.i:i.lM"l. Si , in-

thai III, tw,i wiiT i-,iiii|ii Iiiil; tiir luisniis^

in a riiiiiiiiiiii li-riil(ii'\ , il Is iml sni'| uisiiiu

that 111, 1. lull an, I Nnvtli W, s|, lai stni\,'

t(i ( iipiil,' lis t,,rnii ] ci'iiil" I iliil III I his

(In-, rtiiiii, and s|i;ii,i| ni> (llmt ti> ciinsnni-

nial' lis iiw II I nils.

'rill Midland Itaihvay n alis, ,1 liiilx lis

|i, ,ailiar piisil i, m. ami s,
, d,i'ii|,il In s, riir,'

(•iiiii|i, I ll mil l,ii- its s,iiit|i, lai hii-iii, -s. In

iM'i'J il s,iii-lil |Hi\^,is I,, liiii!,! 'I II, w- llll,'

Ii',,ni I.I I, -I si, I'. Ilinm-h l\< It, -iiii; and

I!, ,11, lid. 1,1 Mil. Inn. \i In iv il ,',,iil,l , 11, el

a |iiiirli,,|i w.llh III,' (.1-, .ll Niiilln 111 IJ.aih

wa\ . This (lUii-i ll a slimt, r haul ii\ < r a

' l',ii,ii:ii" liin ;is r,,iii|,,iri ll with Ita^liy.

ami tin '.niidini and N'lil h W < s| i in. r, ,',il -

iiisihl: th.al a |
Hnlilal il, s,,nn-, nf r, \ i iiii,-

Was Ihii al. 111 d. tiiiiLjhl I la |irii|i it ti na-

(aiiiisK. Iiii! Ill,' |ii'iiiiiiil , I's had Inn s|n,ii'_;

;i cas, , ;iii,| sn \Min tlir da\ hands ,|,iwii.

Thin a li\il\ liid ha- Midl.iiid lnisiii, ss

(aisii,,l h, lu,iii till (,r,al Nmlli, in and

Ih. 1. lull and Nnrih \Vi si, ,a, I!ai!wa;.s.

1(1 Ih, ll, II, tit <ii the thud |,.ail\ . wlinli

now SI (Ill-Ill a lar liilhi- s,i-\i,., ni riLiard

til this class (,| liiisiaiss Ihaii ( \ i r had

ll, , n th, , SI hi tiu-i . It |ila\ id lUu- line

ai^ainsl Ih,- (itlii |- \( i\ ( lii ctiV" l.\ .
hiil the

(.rial Niiith.in laid IIk striuiLiii'
|
:(isil khi.

as Ih, |ir,i|iiii I inn nl KMIiiK \\lilcli liad In

Ik |i.-iid niil li\ till Midland in this iiist^nici-

was siiialKr than \ la i{ni;li\. nwiiiL; In Uh-

shni-t,i- haul. In f.-H-t 11 ^ll(llalld ua\(-

Ih, (.r, al Nnrth, III 1!; a\ s,
, ninch 1 1 altic

that Ih, lall, I- Ilia lii caliii- (linki d \\ llh

it. Duiiiil; tin cniirs, n| nnr \iar nn t, ui-r

than H.ioo tr.iins w i ii laid n|i IiiInm-iii

lliti-hin and Kin-s (i.is-,. Ihi- l.nndiin

t, riiiiniis (ll 111, (,i, al Nnilhiin. and this

(!( .|iit. Ha- hilt that llii- latl'i' line sp, lit

(i\(i- LiilMMMI ill iii,|irn\ Ills in aiiticljia-

linii (ll 111,- ijiiali 1- \nhiiii,- (it liiisincss

w hi,-h it i-< alls, (I iiiiist cniiK- \i lull the

.Midland 11 ai-lii d llit(-hili.

I'lidii' s\i,h iir(-iiiiistiini-i s it is not

siii|irisiiiL: that lla Mi, Hand ( iiiii|iany

(liddiil thai it had lnlLv

( ;||-|-\ its nW P IIK tals into
Adsance to

London.
I.iiiidnn. and sn r,ap llir lull

II, IK Ills lit Ih'- tralhc. This prnpnsal iik t

\Mlh stri nniiiis nppnsitmn trniii tin- Inns

alri ad\ in pnss, ssmn. Imt Inii- aiiain the

(as,- pr, s, iit(,| was far Inn ,i\
, rw In Innnu'

tn (nalili III! nppnsilinii tn 111, ak ll dnwii.

'I'hi Midland prnpns,,!, iK,t tn pi(ii-(((l

sniilhwards Ir.aii lliti-hin. as iiii-,Jil haNc

lii,n siippi's, ,1. lull frniii I!, drnnl llirniiLili

l.nlnii. .St. Mliaiis. and lli inhui In Ihr

III, lr,ipnlis. and this prnpnsal nn I with

appi-(i\ .d.

Til, s||,- f,,i- I h,- |.,,iM|nii I, I niiniis was

I hi nnisl s, ari IniiL: prnhli m in I his nin\-,-.

( niiiiii- in friiiii tin- Nnrth tin Inn- had litllr

^,,ip, . A iiiiiipn nppniliinil) \vas allnrdid

In hnilil a Imui iinioii li rniinal in I la ni, Ini-

pnli... similar tn llms,- ala-nad. Inr tin- liniis-

iii- nl I III Ihii 1 Inn s
, nt, 1 iiil: I. I'm Irnm

tin Xnith. liiil tin lilt, r-j, almisy was Ino

k, , 11 In pi 1mil tin \arii d and anlauniiist !•

mil lists In r(,-nL:nisi- lln wis,|n t sncii

a ,1, ,,;,i-i Ml-.-, fur thus, \\ , r, tin d:i\s \slii-n

Ih, aiUaiilaLi s nf j liiii; \m n iml appri--

I lall ,1 : w Inn ra:lwa\ s pn li in ,1 In lli;ht

(iiii aiintlnr insliad nf pnlliliL: tn;jitlur.
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Force of cii-cmiisl:!!!!'!' ciuiiim llid tl.i s\strni

to pilch 1111(111 .1 Mil Ixlwiiii till I, riiiiiii

,,| III, hill s in |i!iss( ssidii. iiikI a(<iiriiiiiL;l\

a 1iiil:i slim ai( ;i. kiiovMi a-^ S r^ 'I'lusii.

in tin |>iirlic iiN u\ Kiii'^'s (rnss. was swept

oiil ol 1 \ist< HIT 1(1 iiiak( way lor IIk ik ^v

htalicli.

Ill appniacliinL; lii( iih I icpolis tin i:ii'-

\va\ ^^a^ tialk(il li\ oik olislacK
. 'I liis

was the l!(i^( Ill's (anal, -wliich

Buildlnj:
,,,^,1 iciioJiK at riLllit aii-i. s to

St. Pancras.
t hr pi'dpdsid liiial loll. 1 lie

watirwav ((mid not 1m- diMitid. sd the

conipanx was laced \\illi IIh task iitliii'

ol Inn row in:^ iMiMatli oi' spaniiinu: llic

iilista. 1. . TIk luinii 1- \\oiild iia\( n( (( s-

sitaliil plael'i" I !ii t'I'liiilial iiiidi liildiind

with a sl((p appidaili. lind'jiiiL: d< -

Iliaiidid that tlic plalloiiii ar( a should

\y il(\al(d sii as to niailitaili the i;radiciil.

Til- c(iiiipaii\ diiidcd that tin latl(|- \\as

tlic more salislaclorx \\a\ out ol the (iilli-

ciilt\. and it was induced to ^neii a dceisioii

li\ an (cononiie eirciimstanc( . 'I'hc Mid-

land liailwav taps Hnrton-on Trent, the

Mdrld-lanioiis lirewini; eentre. The lncr

tiallie to the metropolis was certain to

attain hni.'e proportions, and the coiii|iany

would lie laced with the task of providing

.stora'jc for this coinnioditv" in London.

\Vh\ not utilise tli( liasi nictit area of the

terminus as a Im r store ? Tiic siinecstioii

was found cniiiuntly piacticalile. and tortli-

uitli \\as adopted, the engineers Ik iiiL; uriicd

to make tlu' utmost of the storiiiL' ciijiacity

Ih1(H\ tlu plalfrom aria. 'J'lie latti r did

so. adopting lion jiillars in pn fi ri nee to

brick arehi s lor the support of 111. supe r-

slriicture. iHcaiise iron occnpitil 1( ss space.

As it has 111 . n inL:eniioiisly declar( (1. "the

plaiiniiiL: of the track le\il was .juvcnicd

intiriK- l>v the niinili( r of luir liar.ils

which could lie .icconimodated liiiiiath it.

|'li<- slaliiin its(!l is one of the most

attractive in the world, while its lin^e and

graceful sini^le arched span ronf eompi Is

technical atti nlion. 'J'he an h lias a clear

span of -Jtli leet at i^ronnd levd. and rises

to a height of KM) feet aliove the ni( tals,

while the rodf is •;;»() hit in len'jth. lii this

nianiii r an ana ni l-j acres

.are enclosed. siillicieiit for St. Pancras.

Iidiisini;' II) r.iails si rviiiL.'
~

pl.iHornis .SOO flit 111 leiiijlh. It was a

dariiiL.' proposal when diitlineil li\ Mr.

W. II. liarlii\v. the cdiisiillmtj eni;ineer to

the ediiipaii\. inasmiich as it represented

the laiLii st \>drk ol its kind i \i r alti iiipted

ill railwa\ ciiLiinci riiiL; up to thai tiine. .and

III \( r has lie. n ( \c( lied. ,il liasi not in

these islands. Tin sonth i iid dl the station

is llaiiki d In a iiolile lioti I. which is a ijiidd

K presi ntat idii of t.othie arcliiti el nn , and

which in itsi II coiistitulis line of the st

imposiiiL; and palatial IniildiiiLis in the

melriipdlis, 1!\- IN'ls the lii'st Miillaiid

express left St. i'aneriis fur tin Ni.rth.

thenln iisheiine in the Midland's direct

touch \Mtli the nielrdpdiis.

lint the s\ s|. Ill did lidt cease its aet;ressi\c

tactics. Aiidllur \alnalile litld awaited

exploitation. The tr.illic of the

.Midland raniilles to all points df
^"^^jj^^j^

the compass, and the c(ini|iany

hiinid that this liiisincss was erowini;

rapidlv in one particular direction —
northwards to .Scotland. It had no

means of copini: tlierewilh. as it did not

possess anv direct ((immmiication with

the Border. Therefore it would make inie.

This. |iowe\-er. was easier said than (ionc.

iKcaiise the I'lmiinc I'liain. riinninL.' south-

wards from the Horder like a liacklionc.

sto.id directly in its way. and offered sonic

of the ronehest country which an ciieiiiecr

could wish to traV(rsi— -where constn.i-t ion

was cerl/iin to Ih' (-x|ii-nsi\e and liiliinis.

It siicee(-di (1 in ill nine as far north as

Settle, where the liusiniss had to lie haiided

d\er to lii(- l.onilou and North W'l s|( in.

Of course. incoiiN 1 nienees and dis.idvant-

au(-s similar to tli(is(- which had ln-eii

cxiii i-ii iienl \iars 1)1 fore in n-eard to the

London •rallie wire ( ncounti ic d. .\ii m-

di-pinddit line to Carlisle was ini|ii rati vc.

so in 1800 a Hill was jui-sciitcil to I'arlia-



54^ KMLW A^ \\().M)I:KS ()I- II II-. WOULD

111. Ill ^rikiiiLj |., I iiiis-.|(,|i 111 liiul;:.' Ilii ;i s, nulls (I'.^hiiclH. 11. l.nl I In j.li.l I. i •- ii\ i r-
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I

mil. s Ihlviiii .Silll. :iliil III. Hdlil. 1- i:ilii( ll li\ iiiiiilis nl ;i Miiiliicl, l,:!-S li . I

,.it\. Oni'i 111(11. s|i, iiiinii., (i|i|,iiMliiiii \^:i> III I. ii-jlh li\ li'i.") |i I I ;iliH\i III' li.uiiiiiiliiiii--.

ollir.d li\ 111. h iiii.si ssiiiii. Iml oiin III -III" 111. ii|i|Hisili .-nil ill I li. i|. |iii ^sH m.

;|.j;i||| It |il(l\,il mi.lMlllllllJ. 'I'ilin lll'> ll.HJ In lllllllil I'll- '•I'llli -.'.ilUl

I'll, vu.ik on 111,- -111 Irli pi.iMil III 111 Mini- .'iiM) In I liili.M nil :i .M.M.r. .\tl'r

aniens tin iiiu-l ililliiiill i \|n ruiici li ill liiixili;: .Silllr lli'- jilnlliis \^.ii liiU'il.

THi: SUTTON SWING IIRIIJGK.

Hill i-li rail>Mi\ I iiuiin I I iiil;. Ivaiji;! li cl'i^N Irmii tin- ciiiitiLiiiliil mii d IIh cniniliy. In

i|. mkiikIiiil' liiiiiii IIiiil; iillii liali il willi ilnp ._i\. nil ii|i\\aiil |iiill lur \l''[ iiiili s In

1 ilN \\ liirli IkhI 111 lir --lllllllil ll, ami luni^rr-- l)i 111 sl.i ti( 111. \\ Inch I-. 111! viiiininl li \
.

I

u,i- liiilli -Inw anil i\|Mii-i\i. (mist I lie- 1.11.". Iritalmxi si a li \ i I nl tin Mlillaliil

III. II laiiii I, III at n\ii- tUMMMI |iii- mil., KaihMiy.

wlmli. allhnii'jli hi^ii III rniii|iarisiiii Willi IJiMiiiil llir simimil (iniirs ; Iliii-

111. ,i\ I laiji (i| ':iii. (MM) to t;rj. (1(10 |ii I- mill' liinriiu tin l!iis, llill 'I'liiiiii I. l.'Jd.'i li i t

III olliir conntiiis, \i^,s almiil tin a\iiat;( Ioiil: "iiilc ." milis luxoml llavMs .liiiic-

IniAailiiiL! Ill lliis, islaiii|s. so \<as not so tioii. tin aliuiniiinl laii arinss Aisl;:!! Moor

lAoiliilaiil as it a|i|Maisal liist si-hl. Iiailiii'i In llii linriliis of W'l st n lorlaai 1.

'Ilii- I iiu iiii I's lollowi ll I 111 I asii s| riiiiis,. 'riimiil ami \iailiirl in ra|iiil siicn ssioii

llial »i,is o)ii n to till III. I,(.i\iiit^ Srillr uii'i loiiiul niia\ oiilalili to narli Kiikli\'

liiiA liniiLj III llii liiliiilr \ai|i \ rlossiiiM Sti |iiirii ami .\|i|ilili\. wlilh s,,iii, ol'

ami Vi -eiossniL; tin \ iiiiliiiL; sir. ,iiii so as tin iiittiiii;s tlirniiiili tin s|inis allaimil

to |irisir\i III, aliLJiiim 111 .mil :i,iilr--lo iiii|iri ss|\ , |iro|ini'l loiis. \\ Inlr tin imli-

Imili l.i.ioii. ll. Hi II' till Halt\ Moss (ilTrn (I (xtriids tliroiiL'Ji lUL'urd fon]itr\ it nlU I'S
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iiiai;iiiruiTit xiNlas (il tin liifti(sl cnsts in UonnicinonI li. n joint lim sti'i telling; lioni

l-'.nLihniil. Ml llial Mn Miillanil liailway \\ill tlu' |Hnc Inc' TimhI to Hn^tol.

iliMisr^ il^ ( i.lliMiuial till, ul •||ic most Hut tlu- actiMly ol tlir Midland has not

iiictnri scpir ro\iti lo Srutland.' lU the liccn conhnc'l liy any nii ans to the |irTi(-

tinii till railwav laiilch rs had liondcd Iration ol mw I cii iloiy. 'I'lir nAoiiitioiis

Sitlli to C ailisli o\. r i;;i,()(M(.(M)(» had l)<( n it lias , Ificl.d in v. M^rd to railway opir

i\|ii ndrd. 'I'hi line was o|i( nrd lor i;oods ation an i>|iia.l\ noti worthy It \\as the

trallir- on AuLjiist 1st, ISTa. \\liilr nine lirsl to inliodncc llu' liixniioiis I'nihnaii

months lat( r it \wis asailalii' lor |>assi iin,|-s. lar into tin- roimlr\ . Mr (alt^ rwards Sir)

I'rom till rail\\a\'s |)oinl ol' \ ic « tiir con- .lainis Ail|M.it di ruled to make a hold hid

iiietion was worth i\ei\ pi nn\ \^liii'li had lor Ihe London trailie. and thoULiht that

liiiii laid out. DireetK il siinred an the rai|\\ay eoaeh wliieli had |iio\ed so

indi |ii mil lit Inn to the l^order eily, w lure iinmeiiseK |.o|iiilar in llie rmlid Stales

a iiiiielion was ill, eted with the Seoltish wonld seoii an eijiial siiii-es-, h, 11 . .\eeorih

tiiiiik roads, its liiisiiii ss inereased In leaps iiiliK he orihriil a draw iiil: room ear Iroiii

and lioimds. l-'ioin Hath, its wislirn the .\miiieaii I'nIlman works. It was

onlpost. to the Seotlish l">rdir the trains shipped o\ r in seetmns and re-eieeted at

have a (liar run ol ;i'J(l leilis. while a eon* Derhy. .\ small iharLie over tin liist elass

tinnoiis line of ;i(),s mil; s is olfered Ironi hire was le\iid lor the rii;ht to use Ihis

London to the North, in eo operation \iliie|i. this i\ees^ lieine liandiil o\ i r to

with the l.i.niloii and South West, in Haih tlie I'nllm.in loiiip.-inx Stiam^i to shv



Till-: WAN i:ki.i;^ \v.\^ to tiih north 5=ii

ill,:,; 111, li:i\.llinL; pnlilM li.iil li(riiliM \v:i-> IImI IIh |Mss(ni.'rrs f.i \ oiuiiil; tins

s,, «,,i(i,,i In Mm- Mil, ill c ,,ii,|. iiliii. 1,1 ,,i,.| l\|.i 1.1 .iKLiiiinodiiliuti j.ri li 111 il !!;( Mn!

lis i.NiliN,' |,n\a('\ lliiil il \\(iiil(l lia\' larnlwav Idllif NuiIIl 'I'll. |I\ al s\ si
,
in^

iikIIiiiil: III ili> uilii till alniiii call kil:!'. i inlraMiiiM iI In r, (am llnir Ihimih ss li\

IlowiVir-, till- Lliiiiiaj liialia'ji r. ccinriili nl niliiriiiL: llii sirnrnl class Ian to ,i Miiall

llial his iiii.M was cnrrrct. stuck to Ins liaclimi in r\ci ss ,
,1' t|i, clnai" st iiMaiisol'

(\|i, iiiii, Til. SlnwK lull siiri l\ tic pi-' jii lia\rl. It sii,',',, ,|, ,1 In a I', rtaiii iIiljicc

(lici- iii;aiiis| III u faic^li (I ]i|,as x^as liidkii, Im a I . Iml tin fact thai llic coii-

<|nuii. ami \Mlliin a I. \\ \cais lli, I'lillmaii Irnllii nl' llic Mi, Hand dcstmi, , was nioic

car 1), laiii, an indis|,i nsalih unit ol tic lar si^lit, ,| th.-m Ins cniiti ni|Mirarii s is

Midland Inicj-distaiic,' traiiis. (Xidincid lrcda\. Ii. cans,> the s, c(,nd class

(iralilcd \^illi tills siii'ci ss. Mr. All|ii,rl (.lacli is Ik ncj ra|ii,ll\ . Iiniinat. d fioiii

d, cidi d ii|"in aiii.tlcr l».id slickc 'I'll, iiumI, rn lailwa) ii|., lal mn.

inll-i.diictinii ol 111,' I'nllniaii car had II innsi also Im- r, ni, iiiIm red that tlii'

cnatcil \iiliialK Iniii- lares, as c(iiii|iarcd Midland l;ail\sa\ liisl nilnidnccd tin

with a simI,' ot thi'.c iijiiin oiler s\stciiis. |iii|inlar cliia|i c\ciirsi(in. ••iiid nicidintall\

To laiiiL: the iail\\a\ xiliich he cdiit idllcd lai<l llic fmindat mns i.l' the lar'.^cst tniiiisl

into line uilh the nther mads h, alidlished travelling husiness in the w,,il,l. An en, r-

Uic Second class 1,111. 'I'll, iiio\ , w as crili- uielic citi/cn ol I.eicistir. Mr. 'I'lioin.as

cisiil scvenlw liiil it |iro\i,l |H(nhail\- Cook, nails,,! the lac't that if oiil\ lra\(l

siM'iM ssfid. Iiic.iiisi' the l;i icral a|i|ioiiit- wivi- made more atlractiv,- larLjc numbers

iiKiils,,! I h,- t hinl class \ , hull \\cn> raisid of |ii(i|ilc \\oii|,| take aiKanlaue ot the

to Hie |ir,\ailiic.^ standard of the second o|i,.i>i I imil \ , in I he sami' ,leui-, that ladii s

class coai'hes upon other lim s. 'I'lie result \\\\l alua\s tl,,ck to a liarL:ain sal,. .So he

.1 f ,..~,-r- J—- _
:v.v iij u'l 'J ^'-t' 'i-^Mtrt

MILLKR'S I>AIJ. VIADUCTS. 190x

rt =;prnnd vi.:.-ir.rt. which waf; built beEiLi
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a|iiir()iii-lii(l till M inliii> c,l lli< .Mhllau.l stiMiiK r^. mikI rii.inunr.il. .1 .-i iiiiiil route

(iiimliiN l!.iil»ii> ii\ lsH "itli lln i<ii .1 ImIwciii I.iukIdii .iiuI lJlll;l^l. ISrci iillv

(if nmiiillLi a sihcmI liaiii lioin I.iiicsli r to |>ii\\c rliil iviilriiri>i of its aclivity liii\< I" in

LoiiLilil'oroiinli at a rli<n|> tare on tlir ailonli-.l li\ il> ac(|iiiviti(iii of tin- l.oinlon,

occasion of a trni|M ranci' coii-riN-. \r- Tilljinx . and Soiillu nd l!aihv;i\ . u In. Ii not

(or(lilii;l\. on .Inly alli. InII. \wi- inn the only caiiic s i|s o|«ialion> into tin sc.iilh-

lirsl fXcnrvion iiirailuav hi-lor\. tli.chan.'c 1 M^l coiiid- of KiiL'land. I>nt |iro\i.hs it

to niakr IIm •.';! nnli - I'ourhl ln|i lor onlv uilli a -.lion..' ImM n|Min Hi. 'I'lianics

one slilliin.^ proving: so iir« sistilil. thai .".7(» niaiitiinc l>nsiii(s>. To <la\ tin rannlica-

|Moplc- to..k a.hanta.jr ..f il. lioiis of tlw s\-lini < xtcnd I' all conKTs

The Mi.ilah.ll!ail"a\ 11. \ . r lias <|i'|>ail . d ol I '.irj la nd. ( inl>racinu I.TII lull -ol Inic.

from its |>nslnnu and a.j.jr. s-i\ |iolic\ . and this va^t n. luork ha- I

--i
tniiii

Dcltrniinid to part k ipat . 111 IIm r. innm r- Ih. sh,,rt l.ii^lh o| li; mili - lai.l li. tu.iii

.,li\,. 111. I, iralhr. il .-taMi-li.il a m u Hi. colh. ri. - . .1 S\v aiiniii-t. .11 and I ,. ic -I
.

r

|„,rl at II.Ashani. (aval.. I il- ouii II. . I of (il.\ u lii.h u as o|ii in il <ia .lul\- ITlh. is;!'.'.

bl. I'ANLKAS JUNCTION SIGNAL l;OX,



TllK U..IU\- I'ACIMC iiVIRIAN:' MM1TM>' mar KKARNKY, en ROUTK to SAN (KANCISCO.

Tl:is Ltack uuui ii iveU Irom Chicago to !he Pacific port in 641 hoiUb.

The First Railway Across the

United States— II

THK KVOI-UT10\' Ol- THi: UM10.\' PACIIIC

N ISTO. tlir M;ir I'Mllowiii;: (din- tlii^ |)ciiiicl. In llic liist vcircl' (.|i.nilion

|,l,l„,i, ,,|- 111,, new lii-liwiiv. till 1(i(mI hvi'jlil I'.n nnlc- \miv tun and

the rnii.n I'acitic (uvniil '"<> a hall' tnn.s as |i,a\\ as the thiMiiMi, 1,,,,-

iiminrs ol all classes and nnlrs. I'l.ilv v.ais Lit, |- llu |ii.sih.>n was

J.aSl V, liulis (,r all drscri|i- n\(is<(l: llir tli!oni;li fivi-lit lonnnlrs

^.jli linns. l-'dity \iars latrr lli<- were |irati icalKdonlilr t In- loral tun nidcs.

''^S-^^ rcllniL: stm-k liad iiown to Scrinir tliat tli, t ranscunl nunlal li.ld :i

(iHd loccnioliMs ami 1(1. aad V, Inilrs. TIm nmnojioly lor s,.v(ral \,als. and rapidly

iiii.v.incnt ol tiallir oV( r tills Iniiliway was li,r;un<- n ro'^nisrd as tin ovniand roiit<-.

(((iiallv niaikrd witliiii llii- sanif p, liod. iN Intiiiv .ipp.and to 1m |.ai I inilaiiy losy.

In ls70 n-J.<l-j:i pass, HUM'S wm- c.airi,,!. Hiil unlorl inial, Iv tli, Inion I'a-iti,' had

whil,' Inii^ht aiii;r,-at<<l 71 .TT'.i.Uh; ton- inianT, ,1 an ini|iossihl, l.ind, ii in siipportnij,'

nnl, s. Koit\ V(ais latrr till' niinilnr of pas ..|h,r siilisi,|iary and iinicniniH rat i\ , liins.

scnirns (\,(,,lr,l V.n.Vi.tUHl annnally. wl li,' Th,- s.rnntns of th, s,' white ,|, phants juul

111,- lreii;ht hail uniwn to t.M.,S,7.".0,li(>') lueii unaninleed. an,
I

the paivnt eoncerii

Ion-mil, s. In n-izard to the frei;:ht trallic was eonip,ll,,l to liillil its ohli-ations t(i

thei,' was a cuiions <ii \ elopnient within its own ,1, t nnnnl

.

70 =
^

'
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In .11.1, < t.. 11. 1 iN. II .'I III. II. I >

it Willi Mill. ;i 1. II i\ I 1 .Iii|i. It \\ .!> all art

III M ll j.i I .1
I A al lull, aiiil CI .nil! Hut III

il<ia\ril Ih Miiiil ( (cliilii i;illi. W.r.i 1!,,!

on .lainiais l^t. Ih'.lT. a m w ii.i |M.ial ii.ii

al'dNf. Tins was til.- I nil. 11 I'arlln- l!ali^^a\

l'<ilii|mliy. Iniiiir 1 \'>r tin i\|iri-s |.iii|...-.<

to piircl!:; ,1 anil i.|.i lali i ailmaiK. ' 'I'lir

(illiiUial llliili itaklii;:. tli'^^illlir Willi all iN

\aliial.li {ii..|.i it li -. aiiil a|.|.iii li iiann -. was

jiiit ii|. I.H aiicl 11.11 l.\ I.I cli 1 III t III I'l.iirt.

'!'lii -,,1, III, l.|._ ^, -t aiirt 11.11 1.11 1 1 rnlil

wa^ III III III 111. Ill 1.1 till ;ji.i.ils statiiui III

( tiiialia 1.11 Ni.\ 1 ml" I Isl. l.s'.tT. ami tin-

liaiiiiiii I' iliil no) lall mil il a In.! i.l

ill.."i.VJ,'.tM. lis. 111. was iiiaili liy lli,-

III \\ n.l |ii.l.it 11.11.

DilirlU till inw oiyaiiisal ion srciiiril

riililii.l it slai ti il til n |ii\ 1 nail tin lust

t i.iiisi i.nl iiii nt.il. sii as ti. ...;i\ i it

Harriman's ., ||,^v j, .im i.| lilr. A CLmiilr-
Vi>:iiri)us ,

,
,

|, Ij
liriisiNi sihi nil- w.is drawn ii|i

ami v\as ri.niim nai il in IS'.l'.i.

Di.mIiIi li'arkin;; w.is raiiiiil i.iit n|ii.n an

i\triisisi- si'air, iiiin IhiiIliis win |iiillii|

ii'it ami II |il.irril l.\ s|i .
I I nrtii.ns. l.i.i>|is

\Mli rliminal 1 il in faxmir •<{ sliaiulit lan-

^nts, anil I .an Us wiir ia--i.l i.ii all suK^.

Winn Hairniian assiiniiil lln |.ii ,hli iic\

111- raiiliil i.iil tills 1 1 11. list I nrl lull |ii.|ir\

la tin ini.st \ lu'i.u.us manni i . a

I
I. in 1 .1 I .111 inllliuiis III III iml: I In mail

111 III.' fi.iilii.iit as llir -iiat i.Mllaiiil

luiliwav .irri.ss lilt ri.ntmrlit. 'I'hr

mw I.I..1.1I r, niMinsiil tin l.iiilts ..f l|i,

|.ii.nii ill 1
s. ami inriiii lit ally a|.|ii 1 riati i|

tin ^'iiiil wi.ik 111 till |iii.miis. I'.niiimrr

l)i\'s i.ri'jinal Inralinii mar tlir Missnuii

KiMI liiianii- a|.|in riatiil altir a lapsi- i.|

111 ,il l\ liall a ri lit 'II y. aliil a I'l >ln)iliiMi lit

til Ills kni.wliilL' aliil skill w.is |iaiii li\

ri.iii|.li I mt; tin l,,im ( ut ntf, wliirli is rnn-

si.l. 1 1 il III 111 i.m i.f tin I'l 111 r uli at .irliii \ 1

null'. Ml mi. ill 111 i'ailw.i\ liinlilmo in ||ir

I'mti il Stall s. It is a iiiw stii ti-ji III liiir.

!_' mills in liiialli. liiit s,i\is '.) nulls nut

111 -\ 1.11 tin- i.lil Inir. Ifiit^i wink was

lliM.Kiil HI its liiillsatli.il, as Willi- \alli\s

II nl t.. I" s|i|i|lll< ll. 1111(1 (ltf|) lolly <'llti

iliiMii lliiiiii^li liiiiii|is. Sunn- iif tin- itii-

l.aiikniiiils ,iii 111 liii|iiis|iio iliiniiisii.il.,.

w lull t In 1 1 1, ...11 nit lim^ N.'i li 1 I ili 1 |i,

l.'t: Il I I 111 \s iillli. .mil .'>.:{()() Il 1 I III II mjlli.

I'n I.I nil I tills I'j lull, > III 1 asv^iail. I, (11 10. 1100

nilili' \. lilts III . allll Ii.i, I II, 111 lialiilli il.

ami l.\ I In I inn il w.i> 1 iini|i|i ti .1 '.I.IIO.IMHI

h.i.l II. . 11 1 \|ii ml. ll. Am. lln 1 l.nj ailm Ve-

nn nt W.I-, lln nlaviiiL;, ili.iilili liarklnt.'

ami li.ill.isl III'.: 1.1 i',7 mills IhInmih K.iiisas

(its .I'lil 'ri.|.. ka. xvlinli lall .iw.i\ Willi 1

liiilliii- ttiOO.ddU. Tin s|ii.|,s at Oinalia

Will ll iir^anisril .iml 1 nlai'LH il at a n.st ut

tHIMI.OIHI. .\iili,iiritir lili.ik sinnallliiL; u\ ( I'

l.'J.'iO mills 111 III, Inn was ml luiliici il.

III rissll.lt llli; 'J'J lull ilnrkiML: |llallls Wulkllin

UtT I. \i is. ami alls, .| I., ll I,.",! ill. (MM I. li.ili.ist-

iiil;' tin Ir.irk \villi .Slnini.iii i^iasil. wlinli

L'l\ 1 s a 111 st riass. ciin ili .1 1 a 1 ili . anil iliist li ss

11. ail liiii. \ias riiniini III 111 111 IM'".'. ami

Is liiiiiM ruiitininil aili\iK liuw. (tin ul

tliisi- i|,i\s a jnlil iiisli Villi 1 iisin . ami

tin- |ii
I iii.imiit \\a\ ul tin I iiluli I'arllu'

\\ l\\ lir till Kliliiiailu. inasinmli as iirinl

anaUsis lias sin.wii tills ;;r.i\il tu \nlil

VI. Ill In 111. \,,|iir 1.1 .^s. |,i 1- lull.

l'i.s,ilil\ till- mii^t s|ii rtariilai' arliUNi-

Iiii III III 111' vv.i\ ul n ruiisl 1ml lull Is tin-

•
l.linili ( lit I.II." as ll Is call, .1.

I wliicli. IcaSlli'.: (>i;ilcii. ni:'.kcs
1 he ' l.iKin

Cut-off."
a ll, 1 line aci'uss t In- ( . n a t

.^^.ill l.,ik. . '{'In- ( , nir.il I'acilic alter

I'l-.n-liin, l.iicin i r lall
I

sw im- In .l,ll\

liurlli ia-.twa|-iU. su as tu ruiiml tin- ii|.|ii-r

cml ul tin- s.ill Ma. 'I'ln- riiiuii Tacilic

111 its wi.tw.ii'.l march ri-.icln;! ( l:.. Ii n. uii

tin- rasti-|-ii slii.i',- ,.| tin lak.-. ami tlnii

the ciiuim-i-i-s swiihl: in .rt Ii\mii'i1s li.r I he

same |iiii'|ii.se, III,- twu anils iinitiiii^ ami

III iiiu ci.iiiieet.-il lin.ilK at a |ii.in1 kin.vMi

as l'f.imuiitiii'\-. lint rm^^eil muiintanis

fuice t lii-niseK IS tu till- wall r's i-il:^i- i.n the

In.llln-in slnui-. .ihii tin elii: 11 li-i-l's. in Culll-

|iass!in_i lln- tii-,;it liarni-r uf water, hail a

lii-a\\ ii|i ami ilu\\ 11 stnio.jle. lln- rails

ll.l\ mil; tu 111- lll'tell tu a heli:llt uf I.'.MIT leet

in ii.'ilei- tu iieiiiitiate I'runninturx I'uint.
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Tli.i. L'.-ii..' «.stu..nU. rauu- a >l...r|. .Irup .t uas iMlvanla;;. ..,.. fiuin all |.o.nU of virw.

„f f.sl f.'.f i>i Ki mil.-. rc,||..«,-.l l.v a -iv.- Tlu- plans vv.tv ,.r. pan-.l. I.nl tlu- c.st was

an.l-laki- r...,.l f-r -H niil. - to ., inlT 1.... ;nat U.r Hit- linaiirrs uf lla- n.a.l at

'

tl,",.,- laaxv u|. ImII to, I lor .".OO I.. I iu i\u- linw. so ,f was sl„ lv.-,l. Tun. aft.r

7 Mill.s to na.'l. ()inl.ry. Dnrin- IIm- sih- IiuhmI uas « itlalrau n. l.ul alu .u .^n I un,. ,1.

(•(•(•<lilii; -J'* mil's till' railway ran up ami to it. pi-con liol

down IIh \vIii \< vva\, roii-

rliiiliM'_- " itli a III'.' 'lip "'

riM I, , I Im . 111. I l.iiiin.

|iillo\( iiiu a luii't a^i'' 111

.

It was an iNlriiii(ly ar-

(Intiiis road o\ ' r I In- I tT '

miles 111 tui I II Oli'Ii " aii'l

lu'itl. and althoii'jli lt>

aihirsc inllnriici- wa> not

inaiiil'i stcd very iiiatnialls

w III 11 i.nl\ 'Ml'- 1 1 .nil r.iii

I ;lrll W .l\ I" I' d.l\ . > ' t

w III II I III t i.ip^'-iilil iii'Mital

trallic ui' '^ 111'- "' •''•'" '-

1,1' till- link li.rnni'- lii'il'

.ind ni'Ti- .ippai' III .
as llir

liiM.! \ I iMins haiiliil l'\

p.iu ( Iml I'lcoin ,|,\,.s,"nl.l

III, I iM'I'h ill"!'' Ilian ]-J

null s an limn-. Tlir m f^-

sit V I"!' 'i\ ' I lianl \vas only

too appan lit. and t In- in-

^niins (•iini'int latiil llinr

ell' r^ii s upon till- 1 liniin.i-

I lull. Iiy li'iok or li\ crook.

Ill tills li.M'l pull. 'I'll'-

run round tlir suiitli iiiil of

till- laki was pussililr aii'l

c.isi'-r. a^ it 'Vti mil il 'i\ir

(lis, it I'm 111! iiio-l part :lint

t Inn- would 111- all ilii 1' asi

i„ ,uil,-a'.c. aii'l .1, tins iii,|.inrr a ndm- m rurrd (-out ml ,.f t lir railu ay. Il'--rasp.il

tioii in .^ra'l's and distauiv W:is tin- priinr tin- ist'iit t'l wliirli tiir I'louioutory In.,-

,,|,|,,.|u,.. \[ l;ist III,- ,ui,nirirs .•ou.TiV'd was drvonnn^' pnHits. and In- s.inrtioii.d

,., ,Unii" s,-|„ni'-. •riir lakr w:,s ;!(• mills t lir divia t lou inminliatriv. willi tin- fiiit In r

l,i,,ail in till- n-ow's lliulit li.lurrn ( ),-diu adjuration that no ilfort "as to i,r spanil

;,,„! l.iiiui. and till- w.il, r w.is uulv W I''' t to coinpli ti- it as s,,ou as possil.lr.

d,,p. WUv not carrv thr nn tals ou a In tin- on-mal splinur it was nitmdid to

timl.rr Irrstir amiss Hir lakr. and tliiis rarrv tin- railuay nutals '.n Ilir tniilur

s.ruro a Irvil Inu-.' Tl,.. .n,oin.r,-s agrrrd t>-rstl,s from s|i,„v to slion- f.ir -JT.l nul, s.

that It uoiil'l 111- costlv. hut ulin, ,-o.,,pa,"l Thru it was d.'-i'li'l to mak'- tin- fn-st st,p

with alt.ruativi- s,,lut,o,,s of tin- ihllicnlty oi [. nni.s oul luio u,. •v-.,.t>r r. ..aa:

THF TIMIU R TRlsri.,-. 10KM,NC, Tl,l 1.UT.011 ACROSS

GRl-.AT SALT , AKK



THE MOONLIGHT FLIGHT OK THK • OVEKLAND
THIS erigineennp, v. onder ol lo-duy. lomprisini; !Z nulua ul liml-ei lre:,lle anj 11 miit--. ol i-nitunl.mfMl ui.it.r.s llie

l^<y il:j Lompletiun the in.ixiniuni ^i.tdt- \\a^ rcduted to



} ;

-AND LIMITED " ACROSS GREAT SALT LAKE.

ss the brcadlh of Ihe fuiiiou!, inland s.ilt be:i co»l £1.000,lJOO and saved 4.TJ miles in distance between Oijden and Lucin.

ced tu I in 300, Willie 147A niileb of the Id line weie abandoned



n.^
s RAILWAY WO.NDFRS Ol- Till- WORI.l)

tarllirii I inliiUiUiih lit . Hut tin- cni.'inrrr

1^ aViiM- ti> Iniilur tir-.tlin^ if it ran In-

avoidiii. and lliially. after liirtlur nlli r-

tmn. it \va> .Ircnlril In mlii tin- i\tiiit

iif (i|).n uiHMlwmk In I'J niilrs. tin- lialaiirc

,.f 1 1 mil, - til fir lilliil Ml uitli caith afti r

till- w lunrk uas cslalili-'luci. 'I'lw rail

I, \ I I wa^ ti\i >l at f7 fi rl alii'\r watiT \r\,\.

at wiiicli |ioiiit llir |irrinaiirnt \\ay «a-- tu

111- 111 f. rt III widtli.

Owiiil; to till- ^itiiati'in nf tln' lake ill tln'

millet of a tr<TlcsN cniiiilry, tin- aci|Ui^i-

ti.iii nf tin- ti' ilur was a -.rriMiis |)ii .l.li in.

'I'larts (if fun --t "iTr secured in 1.. iiisiaiia.

Texas. (ireL'iin. and ( .ilifi iriii.i fur Iol's

raiiLiiiiL; fnmi fiin t
1 'iit feet in leiiL'tli.

The dtlier arraiiLieiiieiits meliided tin

lirlllillllL; ll|l ef lliiee stialll sllnVels to

I \ea\ate tin iiLitirial for tin

""^'
, arthunik nd-e. as Well .is to

Pntivttntor}

.

Ie\ el (iff |iriitriidiii'_' liuni|is i >ii

till' shiir, . .V st(new liee! steanilmat. the

I'rniiiniituni. was limit, and lluateil ..n the

lake tn tiiw lii,'lit( rs. har^'es. and ether eraft

friini |ieiiit tn |iniiit with sii|iji|ies and [irn-

\isiiills for the eiillstrilet inlial eiuilps. Work

was ci.iitiniied lielli da\ and niu'ht. the scene

after d.irk Ixiiin illumined by pdwerfiil

( leetrie lamps. ()\er .'i.dDd wnrknieii found

strad\ employnii lit, and at times KIO car

loads of ballast wi-re si-nt seawards ilurmn

till- day. The andily of tlie district r.ii-

deied the supply of fresh w.dcr for the men

and for domestic ami machinery purposes

somcwliat perple\iiii_'. I'.very oiinci had to

1)1- handled liy tram, and at tunes hauled

lielwieii Mt and Kid miles. j'Airy d.i\

l.Csdlons .!:iii, Odd callous of fresh w.itir

Wire liioiicht uji li\ tram.

'I'lic liiii^e pilcilnvirs (!ro\e tic- massive

balks into the bed of the Like W I I ll •^\i:i\

rapiihtv. a'lil on one occasion, when it was

possible to keep tilelll ^^ollin at full plcs-

siirc. the trestle advanced at the rat. ot

l.l.'id hiical feet per da\.

The trestle Is of si 1 1 ,- 1 , 1 n f ia I construc-

tion. .\t intervals of 1."; f, t li\i- piles an

<lri\cn in a mw i raiis\ eisi l\ to the track.

.lust abo\e w.ilcr level a hon/ontal iiieiii-

biT. S inches thick. Is boltcil to tilelll. with

aiiolhir balk .it the top, the

latter llelllL' IS bet lollL' bv ""« ""
, 111 I

Trestle was
1".' inclii s scpiarc. w lule diagonal

^\^i\\^

members. 1- inches thick, arc

Secured to hold the whole " bent," as it is

called, tirnil\ and riL,'idl\, so th.it the piles

cannot sjilav oulw,irds under the super-

imposed wciirht, Ivi'di bent is connected

to It- fellow on iitlier siili' by elcAcn lica\\

balks laid parallel to the track. The road-

bed i-oinpriscs a coat of as|ilialt laid upon

the strmccrs or longitudinal limbi is, with a

siipiTimposi 1 la\i rof rock b:illast fj inches

III thickncs, supportiiiL.' the sici pels and

rails, liv the time tin two arms of tin-

liiL'hway met m mid lake ;!S,'.',"i(; piles had

been used. .\ forest tw(i miles si|nalc liiid

III en transplanted in drcat Salt Lake,

liv nil ails
'

tills short cut across the

inland salt sea the distance In twee n (Indeii

and I.nciii was icdnccd by t.'i
,' miles. Hut

what Is far more important to the railway

nianaeci is ' elimination of tin Inasy

eradi s and sharp cursis incidental to the

old Imc. l-'or ;ii'i miles it is dead level
;

III anotlnr IS miles the rise is not more

than 1 iiicli in .'id f<-ct, while <iii the wlioU

td.'iS mills the L'radicnt nowhere cNcceds

t inches in Idd feet. The total cost of

the deviation was about itl.dOd.ddd.

Some other hcavv ovcrh.aul work has also

been larricd out upon the rnioii I'acilic

liailwav. Oiu' of ',• lirst

, ,

'
. , , The i)ale

hindr.anccs to s|,c,,l and ^^^^^ „^|j^,^.^

ccoiiomic.al o[ii r.ition to be

taken 111 hand w.is tin ."il'J miles between

(hiAemic and ()eden. In all 1 ,')S miles

Were rebuilt, aiid 1S,S.t miles of line aban-

doned, the dist,uice between the t \\ o points

licliiL' reduced to t.^l I miles.

'I'lie heaviest handicap on the old line

was the ilimb o\it Slicniiaii Mill, when the

inclines ran up to '.'77 feel per mile in the

.•jd miles bitweee Heaiiforl and l.orauie.

I'ormerU 1 ."i e\tra locomot i\ es h.nl to be

stationed at thisc points to assist passing'



riii: MKsr railway across thh i nited statfs 559

|,aiu-,..v,i tlH-hiU. T1k> tnLMiU'.Ts ;,c,..nl- an .n>l,;n,kli,.-nt I'.M. f. .< I„.jl,. In tins

„,n|v ran a n. u snivrs h.-twci. li.anfmt last ni.tanc- tlu' ival,-nnu nt .>f tl„- n.nlc

,,mI Inrnnc ni s.arvh uf an tasur .untc. Iinmi:lit aheiit llir ai.an.i,.nin, nt el tiu-

Th,VMU,Tr,lr,ln,llH,>-Mn,-.t.,.,Hiaith..uJ, Dair I nrk s(..l In-ll.- IhmI,,
.
ulnrli. CaO

llirvc.nia nnl rr.huT Ihrnnl.a,.' nila.'t. fr, t n, IrnLtl, l>.v l:i<> I. rl n, liMj.t. ••..n-

t|„ pviMon is (i:i of a nul.- U'lv^rv Hay stitnl,.! nnr ..f tin- -spJiN- nl ll„- Inu'.

|,„„„i .1 nuans ..f laillnrj tin' niaMinnni Wlan tlic nru nail.- uas ,,|.rn.-a tlus

„,;„|i,nl ,l.."n fn.n, '.IT'T t^. i:i:i IVrt |mi- .InM'Imv was d, nioli^la ,1. Tin sinnniil

inilr. Tin surv,\.a., ,lal».ratr,l a nuans tunn. I lia.l l.i 1'. 'Invm IhnMii^li s,,1m1

^'

;hk x.iaa.K hkii.gk and ti nm-.l. ltaii.

.,r avouln,.. tli. siiuanil In .nlini- a tnnnrl ,^ranilr th,. ula.l.' ..l Hi- »av. Thr :!0 nnk-s

1,„- l.MMl IVrl tlnun.h tlu- nvst. at an .1.- ul' n. w Inn- •..si .Ji.O.Hi.nix.. a.ul allhnnuh

N.itH.n -.MO trrt 1h1..w Ihr lr\rl Nvlarc tlu' llnsapiuais I,, laan ^n,.l•.nons,^|Mn.lltnr^

,,l,l hnr .a-os.cl tlir uhstrnctu.n. Tlu' n- to nnpn.vr sncL. a sl„„t srctu.n. thr in.,u.-y

l.H.atu.nrntaiU.l tlu'huiMni-of tlnvrhn-t> was w, 11 s|„nt. Tlu- la • pnslu r ' loco-

.rnl.anknunts. on,- of wliu'li. a>ros-, l.,.nc niotiv.s. «lu.-li i.ai I, a,
I

t.> l.r k.pt n,

Tivr Crck. is .-iOO Ir.t in k-natli by l:i() ivadnu-ss ,lay ami ni-lit to lulp t iu- t lanis,

ir,t m luii^ht. m the hniMina of wliu-h wnv nnu.vc.l to nioiv us, ful splicrcs. as

;!.-,n.UO() ciil.ic yanls of rarth an.l mck fr.iaht trons and .•xprrsM-s aiv ahlf to

ware usrd. while in order to maintain the surnionnt tin- ridye nnaidr.l,

..iiule across Dale (nek. .".(m.ddO caihie Another revision of -leat iinportanee

vards of material were required t,. fashion was het ween llowell aiul lint t ,n, w here :) 1

1



SfH) U\ll.\\\^ WONDI 1 : ()!• Illi: WOKM)
null ^ Ui 11 ^a\ 1(1 III a ilisl :inri (i| I

.") iiiili'^. nl a iiiiIIhmi iioinul . \\ In ii lir >a\\ I lial liC

'I'll. ^1 lalLllili lillii; (Mil anil llatlniiii'^ nl Ihr nihl iiiaki in"lii\ li\ it. Willi Iniii il

lialik^ \Mlr rciuallxMMI'c ill I liK ^ccl liui. as \^as iidl a i |ia --I ! m ul ' ll'iw iiiinli vvill

llir iiiaMiiiiiiii ;:iailh nl \i a - IiI'MIuIiI iluwn siirli anil siirli an ini|irii\ nn nl im.I '.' lint

I'loni 'rjs l( 1 I |o Hi:! jr. I |ni- milr. \i|iilr "IIn-.v ninrli \mI1 il ^a\i .'

" Win ii Iik

til. rin\.- «.i. ini|ir.i\ . ,1 In.ni 1.1 h'. Iirl in;.'iln(iN |ii..\.M llial Hi. int.i. ^1 on llu'

t. ' l.V'.iT II . t ra.lni-. 1 11 1 .III. I' Il . I .\ I ii'i .nil- mit la\" wmilil |i a\ r a i^mul inarij in I n i|ii

till siiiiiniil willii.iil r\rrriliii'i llir nia\i- i i|)i lal UMi In l;ii n.l.i Ilir ii; I ri\iiiiir llii\

niiini Lira. Ill 111 . Ilir riiL'inrriN liail tnilriM- \\i ic ti.lii -.iiiiiiliv 11. l:i' alii ail ami liiisl I. .

"

a riillni'/ i;.'i Icrl f..r 11 mile-, uliil.' in -..llial llu li.ii.lil iihljIiI InMl a- - js

di'.lrr |i. lilt lin-LiiLjli aliotliii' iiiiiii{i III a |...--ili|i, 'I'la |iari- llu linalirial aliil lail-

Miiiilar i-as\ niaiiii.i-. Ilii\ hail In ill'^ a \\ay inaLlliali- mI wIhii in r..iil|..l lia- In.n

liii'j. tiiiirli Ml III I ilr. |i Inr 1.(11)11 r. ' I. In nianilaiiir.l i \ .
|- aiic. . \\lnrli i xplaiiis tin-

ii\ nhaiiliiiL: tills 1 ,'i nulls ii\ii' ."). hiii.immi nasnii v\li\ tin Inst raiU^ax aia'nss tlir

ti.iis 1,1 r\ra\aliil lalili uiiv liamllril. Iniliil Slairs \.l is al.li to linlil its nun

'I'lii niniii y \\liirli lias liirii |iniii-iil niit In aiiaiiisl lis iiian\ |in\M rfiii i'nin|H I itnr-, as

Iihiil: till' Ills' .\ni. riraii I ra nsrnnl ii n lit a I t In shml r-t . i |iii(ki s| . a ml must iliirrt link

ii|p In ilal. ai:L;n i;ali s niillmns. Kaniiiian i.l (nmninmrat inn ImIwiiii tlir .Mlaiilir

llr\i 1- llisitatrd tn salictinn tin i \]irlllllt in i- alul I'ac'llic cn.lsts.

THK DMA: CKl-.KK TIUSTI.K.

This bridf^e. 65u feet long by 13U feet liigh. was deniulisheii wiien llie line was reconstrucu-tl.



THE ST OOITHAKU IXi-KKSS HAULM. P.V T UK I.ATKST I ^ HK Ol- 4-6 STEAM l.OCOMOnVK

Famous Expresses—IV

SOME CONTINKNTAL AND INDIAN TRAINS DK LUXE

111- nn.aikaWlr 'vn^^^h <>l' tralli.' rur,\ liy tlu' Fnncll nmt, to Italv \vliich

iMlu.rn l.on.lon, S« ,1 /, riaiul. ,o„,s l,v xvav <.f thr C .ih^ •ri..uul. Durn.i.'

.,,,,1 |.,,inls I„a,,ihI Ikis Ik-.,. I |„- past Irw y.ars ,.u,n aiul inoiv puu ,i-|iil

,,.|,„nMl,l. lor an iiinvas,,! lo<..n,otiv,s liav.- I.r.n .IrMo,,,,!. Tl.c y aiv

.Icnaiul r.a- lo,,„not iw , lt.,rt ol tl,r t (1 <» typr. an,l .liv„ir,l Im.a.llv

ainoMLi tli<- .lilTdMi! .-.MintMrs into two class.s. While one l,.coniot.%v

iiilt'd

T

*i thi'ou-li ^^lll<il tins iL.u ot is .•apal,!.- ot .Irawni.i tlir tiain una!

trallic passes. Tliis (l( Aclopimnt lias hnn (ivci the avd-auc <>i' vall.y st rctihis of tlic

,,a,-tu.nlarK„ot,r.al.l.inSxMt/.rlu>Ml.uh,rr systrin. (loul.l.-hra.lm^ has to Ik-
,
n.plovr.l

,1,. h,avv -nuhs anion, tlu nionnlams to hit it ov, r t hr st.vp hanks ol t he (.ott-

,M,T,s,. sn.h an ailv. vs,. ,lt,,t. Notuith hard Tnnnel s,rti,.n. uhilr the MnipUm

slanclnw this han.li.ap ,t is poss,!,!,- to Tunnel >s uorked l,y ,lee,ne haula.v. as

,.„>,, th<' SfJ niiles l,et,-,e,n the Kn.Jish .hsenl..,! in a pnvions ehapter.

,,l ,|„. ,.,..„. I, 'Ih, most powerlnl ^uiss , \pr, ss loeo-

nioli\cs ai-e tiv\u--eylinilc ! eoinponmls. The
capital anil Milan l'\ im aiis

expresses in 'J t '_'.') hours.

The Swiss (.ovennnenl has assuluonslv road engines hav hmli pn ssu,-. ex hnders

eiilluat.d last trav.lhn- over tlu' Inns nuasnnim LI,' ineh.s ,„ dianuter, while

u..der Its eontrol. masinueh as it is lluvat- the low-pivssure ev Inulers ar.- •.> V ,' m.'hes

71 50.



RAILWAY WONDERS OF THE WORLD

III ill.niHtcT. tllr ^lloUr llrillj -J*! il\cll(--.

'I'lr .lii\ mil: »Ih ' 1- ><' "" ii"'li' ^ I" cliaiiu li r.

;in.l 111. », ijlil .Ii^IiiImiIioii is 1
'p '.' I"n-

ii|M.M I hr Iniiil clri\ III- :i\\> .
:ii"i I'' li'iis

npnll . :lrll lit 111. .>ll|. I I -M ' :i\l. ~. 'JIMH-

a t..t,il a.lli. -i\. u. i-lil .'I IT '.' I. '11-. 'I'll'

IkiiI. r lias a iiiiniiiiiiiii diaiin t. r I'l i'""> ni.'li.s.

'I'ln l.ilal h. aim- sinia.', is -^A'-Ci -.^wah

1, , t. all. I 111. L;ral. area .•ill s,|iian 1. . I.

M.aiii is us, .1 at a pr. ssiiri ..I 1\0 |Mmu.ls.

Ill riiiiiiiii'.; iir.l. 1- III.' iIi-iik \mil:Iis "U

t,,iis. 'I'll. six uii. , I. .! till. I. r lias a

(a|ia.'il\ li.r T Ions .>!' cial. in a.l.lilinii to

ual. , an. I loail. .1 u. ijlis II .s Luis. ImiiLliiii;

tli.' total w. iijlil ..I 111.- l...'..iii.)li\. 1.1 1 1 I N

tons riaiK lor lli.' i.m.I. 'I'Ik iiia\iiiiniii

S|). , .1 altainalil. is M) mil. s p. |- li.iiir.

'I'll.' .11.^111. s ( ii-a-i.l in pilot s. i\ icf

ha\.- lii-li-|ii(ssuiv cvlin.l.is 1,-,^ nicli.s

an. I lin^ |ir. ssiiic c^ liii.l. rs

•'Helper"
1,1

o- ||„.|„^ (liam.t.i-. uitli
Locomoti\t's. II

a .laiinioii st idk. ol •.'") mrli. s.

Til.- (lri\in- \\li..|s ari- *V-'>'. m.lirs in

(liain. t. r. Tli. t.ilal h. atiii.i snila.c is

'_'..'iMi s.|iiai.' I.', t. \\liil. Ill'- i;rat.' ana is

;}(•. s.|iiai'. I. . t. 'I'll, total w. i.jlit of till

(•iiL;in. mill. ! s. i\ i.-. i-onilit ions is 7.,! t.ms.

<il wliirh t'.i|. Ions ai'i iI|s|his, ,| (,\, r (h,

(Iiisiiil; a\l.s. 'I'll.- si\ -w ||, , l.-.l t. lalrr

lias .apaciU f.ir "1 Linsot i-oal. in a.l.lili.m

to \. at. r. aiiil \\ . i-lis. in riiiiiiiiiL; or. I. r.

.-ill J Ions, l.nn-m-j tin t..tal v\. i-lit ol 111.'

|ii,'..iiiol i\ . t.i 1 IS - tons. «liil. its o\. rail

|. iiLiI h IS ,"iT
1

1. . I . Its lat. .1 ma\imiiiii

sp.. .1 is T'J mil.s p, i- li.iiir.

'I'll' masimnin trax.liin.j sp.i.ls ot trams

ill >\i it/. 'ian.l ai'.' .-.int r.rik.l n-i.llx l.y

la\'.. an. I tli. s|,ps lak.ii to . iisiir. tlirsc

liiaMina not li. iiil; r\.-. . .1. .1 an ol' all

I lali.M'at. iliaia.l. I'. 'I'll. siipplv ol a

ta.-liom. I. |- in 111. I'ali ol' tli.- . ii-iiic is

(ompiils.ir\ loi- til. assistaii.'.' ami ..^ni.lani-.-

ot till .lri\.i'. 'I'll. spi.iK nOii.Ii an sit

(limn can oiiK li.- lAcii.i.il liy sp. lial

ari'aiiL;. in. 111. \^ liifh. it iiiav 1"' m.nti.m. .1.

is not . \(i ml. il r.aililv". 'I'll. r. stn.tions

\ar\. lint an sp. I'lli. .1 niiil. i' mir ol tlin.-

liioa.l 11. ailm-s. Pass, ii!_(i i- trams litt. il witli

coiitiiinons autoiiiati<' laakcs ar. allowcil

to attain a ni.i\immii sp.,,| ol T'J mil. s

p. |- h.Hir s,i I. in- as tli. niinili. r ol a\li s

,1,1. s II. ,t . \, .
. il U. Willi Iniiii i.-. to .._'

a\l. s III. sp,
, ,1 is r, .In.'. .1 1.. f.o. an. I In. 111

.'i.'i to I'ld a\l. s Is I
, s|

1 11 II ,1 1,1 "I'J mil. s p. I-

liiiiir. 'i'l. mis w Lull an ii.il litl. .1 \^ it h a

ciiil imioiis liiak. li.i\ . I li. n iiiaMii

sp, . .Is i'( .In.-. .1 . liat s. \ . n K . I li

III pass. iiL. r s. 1 \ ir. lip 1.1 ('ill a\l.s an.

I

-0.1, Is tiaiiis n|. to I'.'il a\lis li. inu |"i'-

iiiitti .1 1(1 run at :'•*'• mil. s p. |- lioiii-.

C III \ . s ami -railu Ills aU.i a It. it I li.

issiK-. Willi.- an automat i.-all\ Ipiak.il

pass, ii-( |- t lam ma\ attain

a sp,,,| ol .-„s mil, s'p, I- |i,,ii|-
^'"''^

on a liaiik lanuiii- Iniiii 1 in

Kill to 1 ill ,si). it must not i \cr. d K>

mills all lioiir oil i;railu nts raii-in- Iroiu

I III ;>tl to 1 III ;i.'!. 'I'll, spiiil roiinil iiii\i-s

is -ra.liiat.il in a similar iiianii. r. (hi

ciirvrs raii-iiiL:' Iroin l.liK) to l.lT.'i I. it in

railnis ,")."> iniUs pi r lioiir ai-. allo\M-il. lint on

i-iir\,s rail-ill- Irom i'..")l> to .'iTT I. . t m
railiiis tin spc, ,1 is i.s; 1 u-t, ,1 i,) Ki mil, s p. r

lionr. \\ 1 1. 1'.' a lim- I. as rin-\ 1
s ol 1. ss than

.'iTT lilt r.i.iiiis .11- Wanks li.a\i.|- tliaii 1 in

:!:! til.- aiitliiiiil 1. s iiiak.- sp. ,ial arran-i -

mints. ,\s 111.- tai'lioni. I. I's an- i|. sl._.iui|

to -i\.- a ...ntiiinoiis L:iapliir ni-onl ol tin-

sp. . lis alt. nil,. I t lin.n-lionl a joiirn. \. and

as til. ir w.iikiii- is aiilomal H-. tamp. riliL^

IS inipossil il.'.

In.lia is (lainiimi an iiii-n asin- iiiinilHr

(,| \|s|t.ii-s i\,i\ \.ar. anil an iimij\atioii

w hii-li \v ill 111. I t ^\ it II I 111-

-nat.st ap itioii lia
Indian "Tourists'

Motel ' Train.

Ihtii iiitioilm-i .1 li\ tlii-

1.1-. at In.lian 1'. nmsiila l!aihsa\ . This is

till-
•

I'l iiiiisiila r.Npnss." ,,r. to .pi.it. its

coll.iipiial till., til.
•• Toiii-ists' 11, .1.1"

train, \\liii-li lias li..-n pi-o\ id. .1 as a... 111-

IHiisati.iii lor III- indifti n nt liotil ai-coiii

mo.latioii availal.l. 111 tin small, r c-iti.s

(it Ippi-r and I . iitral India.. In oldrr to

alli-ai-t tin ti-a\ . llni- piililii- to tli.' won. I. |s

ol our Indian |-',iiipii-i tin maiiaLi. I'l- nt of

tlu-drrat Indian 1'. niiisiila Kailway ri-alised





THK IlKPAHTURK Ol- THK NOHD KXPRKSS

T!-(- Fiemii nv*-is" <! >V-^ Chsmin dp Frr d-.s Nnrd. ha-.i'.rri hv nnv.c r I.;! R^inc"" (1-6-4).

are among the fastesl trains in KuttJpt'.
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I lAMors i:.\PKi-:ssi:s ^^'3

th.-it sniTic ^prcial illnrt wa^ in c. ssai\ . ar. 'nil n|i(>i\ I li' cun idor |.riiici|il( .
wit li

'rin (aiiia-(s I'l llii-- tiain dr luM an c.l Im.IIi Imii.^iI udiiial ami liaii^Misi Ixitlis

til, \,iv lal' -I \i-liliul.(| l\|'i. ami it i^. aiiam^i.l in i-alpiiis l..i- t\.(i <ir lour occii-

II, la, I, a (liil)on v\ h. U. \Mtli \ ' r\ |iant-. In tlii^ niann. r al>-.i)liltc privary

|„i-,mI>I. ciinvinKhc' In I" Innml \\\ a is a'-'-iiKil. wliili- ( arli raliiii i- littiii vsiili

lii'st-i'la--s Kiir(i|Maii Iml'l 'I'ln Innad rlictiic IiliIiI. lan->. ain|ili sjiar. lor liaiul-

uaili;<- (if tins rail\\a\ 'ja\i |1h cariKiL;! Iiaili-'a'^r ami nl lur innv
.
iiiiiiccs.

siini iinlrmh 111. Mi'. .\. M. li. 11. M.I.M.K., Tin p, iM.nal liai^MaLn' nl llic pass, iiii.vs
i|

i'\cilli 111 scdpi' 1(1 sicuic sparmii>m ss ill is cai'iiiil in llic Iroiit vcliiili-. -nIiicIi i^ a

4-6-0 UK GLKIl.N I.XI'RISS I.OCOMOTIVK IN KOAP SI- K\ IC I. (IN TMI-: SWISS IIDIKAI KAII.WAVS

till (•(iiiipartiiii Ills ami -almnis. a factor of ((Hiiliinat imi car. Merc it is stonil in cloak

ulmh lir has laki n IIh nlninst adx anla'jr. r.Minis iii,,|, r Ih, caii d a ( (indncli.r. and

\isitiirs 1,1 Imlia wlm tra\(l (ivrr lliis \\liciu\ir mic ssar\ a parli(ailar lia^; t<r

s\sl,ni. .md ulii> t.iki advaiila'^i ol lliis liinik ran Im discox i led instanll\. Tills

tiMMllin- liolrl. pra(lirall\ li\c en tin (uniliiiialinii cai' also coiilaiiis roinparl-

train diirniL; tin wliolr of tlnir liip. -\s im iil s for I In- acconiiiiodal ion of tlir pri\ ate

a nilr it nio\is ||-,,ni point to p,.iiit in s,|-\anlsof Ihc I i-a\ clli is, a fnll> ri|nippcd

iicc'ovij.iiicr wilh ;i pi.inmd itimraiA. llic lial lirooiii. and a ninnlicidf pri\ iitc di'i ssiiiir-

(icparfiii-c fidiii om cinlrc loi' another rooms. Ihc l.dtcr bciii;; llnishid uitli tiled

li, inn liincd 111 the cmiiiiim alioiit the lloois and i n.iincllcd «al|s.

(liiiii, r hoiii-. Tins (^i\ts ample op|iortiniil\ The 'parlonr ' car offi is a s,,|iictivi-

diiriiiL; till da\ foi- siohl -s, , mo. and at I lie smoknm loiino.'. a dainty ladus' liondoir.

Mime time ( iisnres (ia\,|liiie al ahoiil the and a Liiiieial rec,pt ion-room. There is a

liiosi convdiKiit and pleasant time. liiilTcl. lilirary. and also a pianola for

Spe.aal altintlon has he, n d, Ante, I to whihiiL' a«a\- the idle cvcnini: hours,

the dcsi-miiL; and c.piipnKiit of the si, , p- The rcstaiiraiit " car. capalilc of s,at

ilKi' iUTOtiiiiiodation to cnsnrc flic utmost iiiji K) persons, is of imposing diiiunsioiis.

pleasure aiul coinl'oit. The sleepers ' Tlic separate talih s arc lijilitcil l)y l>rackct



5f^ \i\\\.\\\\ WONDI'KS Ol nil-. WOKI.I)

<-l(l'friilii IN, vthil. ,, iMlliil" 1 cil |i,.v\(lliil Ml >\iiH|im> ,iM I1II..I Willi (Inst s<Tcclls

fIcctriciilU ilnv.M |,ni,l,:ili, iii-iiu :i r.,.i' :iiiil vii. Ii:ili Miln^. I.^r-I ImiI Hot li as!

li lir-liiii'j ;iliiH)x|,||, I. . 'I'll. I( !•- 11 ((iiiiiiu til. I. 1^ :i i'iiiii|i|. ! hK|ilMiih iii-.Lill.il iim

dluU'' ku.liMi Till, il u ilii a ial-'^c L;a> ciiokiiiu lit tc il t hroilL;lii.iil tin ti.uii, Nmail atli ml-

raHKc ;;nli. Im.iI.i-. (tr. A |iii-sinr lillir iiiii-< ill iiiiir<>i'iii ai'i- ilr|>ut..l t.i all. 11.
1
In

111 lal'Lli caiiantv scclM'i's ;i (•(.ii^laiil tli. |iilsMll;;i l'^' <'i)liil..iN ali.l \valiN 111 llic

r %

^ HLHiii ititi tmlouiliti ttiNMiltHiiIig tiiiniitiiiimil [[

—
\r'^

THK • 1'KM:;SL1.A or •tourists' HOTKI. l-.Xl'RKSS

This train iiuiii^ii'.-ites a new era in Indian railway lra\el and t;ives the maximum comfort and

illiiiiilalilc sii|i|il\ (if cool, liltiTid water. iiiaiiinr ol sliwai.ls on iioaiil an ocean

.Ml stores, |iro\ i^ion--, ami icc ai'i carried liner. Ini-liisi\c fares are <-liari;cii, no

ill a slot. \aii iuijacciit to tiic kitclii n. extras In niL' |)( rniit !eil, so that the \ isitor

uhi.h also oilers accoiiinioclat ion for the kiio\^s I), fore h.- starts (\actl\ \\iiat the

I ram cr. \\ , attiiiilaiits, ami ot III r s, i\ ant s. juurn. \ is ffoiiiii- '•' <'<>st.

S|i. eial att.ntion has lie.ii divol.il to .Viiioiil; lMiro|nan r.ailua\s the 1 xpiessis

cHieieiit ami a(le<|nate vi nl ilation. A\|iil.- of the ( hemin de I'er iln Nonl eoiii|ie|

th. roofs an.l sides are doii.'ii'. nmIIi a atteiilioii. because tlii\' offer strikini;' ex-

lay r ol jnal -resist inu or iion-eomiuct m^^ |inssions ol fast railwax tra^.liiiiLi. Maii\

paekinL' between. .Ml tin- tittines anil of the cra.k trains upon this systini attain

ii|ill()Istcry jiavc bci n carried out in a and exceed an aMrai:. s|ieed of 'M\ miles

manner adapted to Indian reiiuireim nts. per hour. I'ridi of place. luwe\ - . is held
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1,^ \,,. I...7, ,,, III, I' lis li, ihii -. I-Vlcr. -JT-. |.ii,>. 1,1 Ihr (JM <.l 111. ( ;i1j|s I'.nis

•nii> (MX. IS III, IC mil. - I" l^^. . 11 I'.iii ,,M.I .\|.r.-.s, u|ii,|i 1- < , .ni|M ,-. , I .
\i lu-i vcly

|..i,|,„ hn, . Ill III. -ch. .hil. liiM. (.1 -' I1..MI. ..I I'ull n (.M> >.l 111. ( ,.in|.,rjlii. il'S

.•11 ,111,11,1,-. .ji\,i,u .III ..\.ra-. -|....l ..I Wjv.oi, l.its. III. Ii.iiii u. ijil Is -'.11 I. .IIS

.-,..1 _> lull, s |„ I- |i,,.i,'. 'rraiii No. •".7. in, II miiii,,i.,. D.iim...: Hi. "ml i' -. :i-'.ii Hi''

I". II I, I |,,,i 11. 1,1, .
;i|s.i ;icr(>iii|>li>lics scm, |o;ii| is iiiiii js, ,| up I,, ICO l,.iis, iii;is,iinc||

4'

-jC^^Twr'^'

'-tei^i

h
3i

XIRKSS

on and

(>, in, cklAI l.NlJlAN I'IMNSUI.A KAllWAV.

luxury 10 luuns's. The Ir.ivtUcrs live on Ihe tr..iil. xvhah moves fiom point to rotm duin.K 'he night.

liiaonili.'.nt nmiiinu. Tlif IS t 7 mil. s In- as this tram ,uiistit,il,s tlu- - Calais-

tw.iii Pans and Calais arc tmi.-.l t.) !>. M, dil. rraiu-aii Kxjin ss."

run (iir in ;i hours 1.-, niiinitcs. \vl,i(h nprc- 'I'lirs,- crack tnuus arc liaulc.l liv the

Milts an nv.ra.i.' s|M,d of .-,C, s;i miles ^nv \v,li-knoAvn Ncnl I'acilic (1 •-') cni.nncs,

iKiur. 'I'licsc two trams arc not oiilv tl,.- w, loliino. in rmminL.' order. M(i t- s. of

lastcsl upon the Nord svst, in. hut also uliieii V.n7 tons arc a-> ailahlc lor adac-

raiik lirst in iH.int of speed for their distance sion. The drivers have a diamet.r of

upon the Continent. .H0;5 indies, while th,' total iuatin- surface

The avcni::c load liaule<l by tlv L.co- is •.'..>!••_"•.-. s,pian- feet, llu-c powerful

motives in the I'aris-H, rlin fast s, rvic.s. lialtics {+ f, 1) locomotives have also been

(omprisiuix first and second hoj:!,- cars. constructed for these services, a description

is T.io tons, increased upon occasions to of which is ^iv n in aiiotiier chaiiter.
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THK LuVVIK II.RMir.Lb I I THl I'll.ATUS KAILWAV

The Steepest Mountain Rack Railway

THK WONUEFJI-UL AND NOVKI. HACK RAILWAY IS, 125 I-KKT IN LKNGTH
WHICH CLIMBS MOUNT HILATUS TO AN ALTITUDK Ol- 6.7')I I'F.KT

111-', ^iicci --^riil .-iMi 111 (il th' i(iiiiili\. MlldrdiiiL' --rinilv IohIIkiIiI lor m

I
l!i;:i li\ 111' i:i(k vaiK^.r hiiil ( li:iiii( iin. |( t ^ilnni n h(.i\\ twin riMinii cil

(Iciwii li\ Ml ^si-,. Khjuniliacli. still." ciiiiiriii nil il llii crilics. Siirli .m

N:ii II :inil /.srhnkki in IsTI (i|iiniiin w as jusl i|i, il. I" r;iiiM I his |i:ni iiuhir

p*— - *«
I

iriiiii|ili il 1)1 111 r ( ir\ I r r.nh\a\ |ii iik is aiiiiinij I in must iinin\ il nr In I In

I 111:1111' Is III iss,i\ i\iii iiiiiii r,iiK\a\ niLJiiiirr in llii \\liiili ul tin land

aiiilarHius wniks nl (Ins chai nl llir (alilnns. 'I'lii p. ak llil'iists ilsilf

actir. .\niiini: llnsr \\,\; (nlnnij l-'ih^anl :i.:'.H li i I inlu IIh an. Iiki a Iiiil:! ^r.inili'

l.iiilirr .iiiil Mr. I\. (inx I r I- n nil 1. (il /.mull. Inulli. and iN ihinks .an siairi d li\ dn |i.

I'll' 11' |ii(i|ict. Iiii\\i\rv, was iniiii sLirlliiiL: |i|-i cii dons i;i\iins ,ind sin i iJul; cliils.

Ilian an\ \\liirli had In i n si|Mnis|rd |in - Il si inn d In h, a mad idi a lo plnl .and

\iiinsly. Iiir.iusi |ln\ |irii|iiisii| |i, srali liinld ,i Imr iiNii' snrli liiiiliU lirnkin and
Ml inn I I'li.al lis. dillic nil s|ii|iis. and .as t In <Minilihiins liccamt'

\N In 11 till I'll . I
III r.amr klnmu it \\as nallsrd. spi rlllal inn as In liiiw t lir rliLllin rr

nil i\ I d \v it h iiirn diilil \ . Wlix.tln I'lla wniild nacli tlir caTst onw more .and mure
f Us Is Olll dl' t III' sti rill si mnmitains III llli Liill Tin' irriul.s unlll.l Ik- t. I'I'iln. ..iikI



THE STIllEST BANK ONI THK. PILATUS RAILWAY.

Thp lise is 48 in lOU.
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(,iiit<- imposs.l.l. I.. «..ik .x.n .i|«>n 111- nmsMvr p. nimn. nl «a> was m.Mlal.lr.

Ui^'K<i.t.a<li sysUtu. uLil. Hh r.Kksli.l.s anil air..nlin«ly it was .I.tmI..! to larry

ami snow inov. tiK-i.ts u...il.l i.
opanlis. ll..' omI ll.r latt. r in M.li.l ii.ax.i.rv Ihroiiulioiil.

.„f.K of II,. sir. I hiuliway Murssat.ll>. Tli. railuav starts fr.an Alpnarl. Sta.l.

Wli.i. 111. pn.iia.t.rs of tli. . i.l.rpris.- .ai l.ak.' l.ii.-. iii«-. iit an .l.vation -I I nr

.•,.n.n.nni.at.<l llair pr..pos„K in .Mail. f..t. aii.l ll.-- Im.' is virtnallv

th.. srh.ni. xvas ...ns..l.r..l I., i" ..."i- a .-..nl ....in.i- u;ill ..f s.-lii I he kuuio.

ii,.|M.ssil,l.. than .V.1-. Th. .•Mi.'in..r> <li.l t'ranif.- wil'i a t..p ...vninu

not ...I.I..I t.. follow a torfnoiis ront.' so ..f uranit.- sImI.s. TI.. l..-..li;. > an uiolmM

as I., pfovi.l.- ura.l.s uill.in nasonaM.' innms..iii\ i lii..ii'li..iii .,...1 m|m,i. .m...!

,H.ss.l.ilifv ..f working. I'"t int<n.l..l l-> inyly I., avv In,, v Tli. .... lalln |.. .
i...mm nl

n.ak.- as n.ii.l. ..fa I... In..- t., tl..' s, .il «av is ..f ....„ .,,,,1 sl,.| w, II I. ,,,..,
I

;.i..|

as|H.ssil.l,-. T..w.Tinu'l"-<'<'i|''<-«'-""<l>''""- '"""' '"^''l'"' ^""' "" "' 'l'"'""^''!^

inu' ravin.'s w.tv not I.. I.- avoi.l..l. Tl,. I- ll k K.ii. .-.Ik 'n,. r., k ,;hI i^ I.m.I

f.,r....r w.iv t.. !.. t..Mi..il.-.l. an.l 111. L.tl'i ..ntn.liv 1.. I«,,n tin !". nun, mil: laiU.

s,,Mhi,. ,1. i.h.l n, -n,li a u;,\ MS |,.,l, l\ Ih. I.,,l ;,l ,, m,„„«I,.,I 1„Jim I.a.1. TI,.'

inu.l |.l,,slnl .,nti,-. ,.l N;,t,n, I, ii.jll,^ nt i,„k .:.il .n
,

..I vM,.nJil slr-i.

\,„. u,,s llll. .,11, I'll. I^^ . 1,1, .1, 11-11. u' "I'll 'I,. Vllh.ll n,.^- nnlli,l cut c,f -,.,11,1

.•l.;,'in.'crs ulio hail ,.,illn,.,l ll,, - I,
s|,,|li;,i-.

p,.,,ui„., .1 ll,al i„itl„r th. I l.inl.lniu 11,1- i'ii,ark.,l.l. lall^^:l\ lion..

A Nc« Hini;. iiha.li ii,.r 111- Mar-h -! ; ii. .-.n-lil i-,n- uhnl hnaiilv |,i. \ail

Hack.Sxs.cm
^.^^J^\^ ^,,„,^ „,,„|,, .,,„, ||,., ,,, ,allu.,x , h, ,,„ . 1 n,;^ - .1,1 : 1.

^^^^^
^^

,,,,lu,,\. a„,l -., ha,r.\oK-.l a |,n.„'l|,l. --l 'Ih- in,. I,..-1 1-
-

I " |-n-h- -

1

- --n
^^T- lUiilt.

Ih, ,,-,,»,, «l,i.li-hll-n-l li-"n il-|.i-.l-.lM"- In -l^
•""I -l-a,hl\ li-.t,, ll„

,.,,„, |,|. t. K. Ii,~|.a.l ..I laMi,^ a .., nliai l,.».l -l.,li-,li. -• Hial hU- a -talk (-f

,.,„| „,t|, Ih. t-.th |,r.,M.|..l -.11 Ih, npiMl- "h.al it .j.-u lii^h-l ,il„l hi^lnl. A- it

,,|^,- III ulii.li N.iti.al ,1.1MI,.^ "l„,l- -,n |,i,..-..l..l th, in. lal u
.

1, lai.l h.i Ih.-

Ih." l,„,,n„.liN. "... I" -i.'ja-. Ih. N |,nr|M.-. -.1 l,nni;ii,L; np -l-.l,-. i,,al,iial.

,|..|M|,.,| ;, ,;,. k rail uilh ll- t.. th ,,n , itli- i' ai„l n,. ii I-- th, «-,rkniH la,,
.

\\--ik ha.l

M,|,. hi,-,, uilh "hi,h h. .1-1/. ...lal uli.,1- I-, I" -n-|,-n,l-,l l"i - -'^ n,-.ntli- ii.

|-,,.,,,1 t,, Ih, I. „,„,„, ll\. u.i. I" -n-ja.j.. th. ..|.. -, n|,,n Ih, a|.|,l-,.a,|i -,1 aiitnni...

It „:is Mi-tnallv a „„..lil„-at Illi,l-,11 hnl tu„i„l iM.iniL; --,.nln I 111- uIk-I--

,.,.nl,-,- rail -x-t,in. ,..,U u it 1, -.:, ai , ,1 h.-n v.ar i->ni„l. At |,la,-,- th, ,,|,.lliii- uas

/.,>„tal ^^li.,l- .n.-hnii, uith a ,-a--k ,l,-l..i,l -Ml.nalx l„,l,l. ,„.t.-il.l:, ,.n-,li. --I 111.'

,,f .Iii,„,tli ul„,l- .jl,|.|,in- a .|,„,-.tii i-ail. -till- -I l-ank-. u l„ |-, a -li, ll ua- hla-t,-,l

Tl„- anthi-nti,- I" nrj .-,,iiMn,-, ,| that ai„l h, u it ,.l th- .hi! M,l, .-iily a

.v, l-v i„— ihl,- |,l-.,anli..n I,. . ii-nr. -al.lv -,illi,-i, nt «i,llli t-- |----iv- Hi' |i- imaii, lit

h;i,|'l„,ii in, -,.1-1,,, lal, , I. l.-.th III 111. -har ua\. | ,
,1- iiiaiiil , nan,, piil-|,--, - a h,.,t pat I.

„,.(,.,- ,,l Ih, p. iinan.nt ..av an,l th, n-llnia ,vt,ii,l- al,,ii::-Hl- Hi- Ha.k in th, ni.-st

stock. ,\l,ii,l..l !h. i„,-,-ai-\ -an, -11,-11. in.-ic, -— il-l- pla.-,-. " hil- ».,.., I, ii i^aiii;" a\

-

;,n,l ,-,,ii-li-n,-ti,.nal vM.ik --.n -. ,1 in .p.m I h, rifl - an,l ,1, H- h.r I li,- <-<)iiv, in-

IssT. 'I'll,- -ii|-\,\, pi,,\i,l,,l t,-.- a lr.-i--k , n,-, -.1 Ih- uani;, i-.

l.-,.fJ-. f,,t n-ai-ly rt mil,- in l,n>Jli. in Th- -ra-1- at pl.i,
- - i- l,nili--. a.i,l lar

wliicli .listaiic- a'.iilli-r.ii.--- -.1 .-..:tH h.t in ,
\,--— -'I Hi- maxii I,.ini,l np,,ii any

in I I, \-ati-m wns to h,- ovi-n-,,ni, . .\ -an-, -.th. r i.-iik i-.-ii!vva\. 'I'll- -
a-i- -t n-- i-

,,| -J f,, I 7 i in,-h, - u.i- a,|..pt,,h a- 111,, tiiiL' I in .", _'. alul t ll,m, an -ra,ll, .it 1 in L' S.

th,- -itnaliMii \,-i-\ ,-,,iiipl,l, 1\ . ^)v^u'^ t,- i!nl Hi, -tilh-t ,-linili i- n-, K— than l«

tin- v.i-itv of till- -raili- an - \ti-,iiiil\ m H'tK "huh i- .i, a.lx 1
m •-'.



nil-: su.i.i'i.M M<>i\i\i\ i< \(:k kmi.wn'i 5^<>

Owiiiu lt> III"' lAtniin' M\<iil\ "I iIk

uriKliiiit". II >|M«iiil ty|M' of stniiii lixoniotivc

IukI til 111 ilisiiJliril. Ttif hoili r inlllil !"•«

Im' m t III thr luiiniiil piiMtioii. owiiiK »•• tlir

(Atn iiir tilt inji. so it is (lis|Misicl traiisv«rs«ly

ill till' riiliiliilinl liMiil..iilivr mill nirriiiur.

Tin- suits, |iiiiM<liii« aiciiiiitiKiiliiti"" '""

;fi imssii.mrs. iiic (lis|Misi(l om uImivc tin

(itJHi. "Iiili till- liliilrrfraiiif of llic roiicl.

run its thr liMonu'tivrs wattr, the taiiW

Im llljr of 170 jjalli'lls <»l>a<it.V. Tllf ci.arli

is ciimKl (III two a\lts on thin imiiits.

Thr (tiiiiiK- f\ liiiihls (iriM t«ci |p:iirs of

Imii/iiiitiil tiLpthcil wlu.N lliK.iiyh spin-

wlici !>;< jiriii'j tuniintc (1 ii|><>ii an intriimihati

axlr. s" lliil t"" ilnxillj! wjiiils ciiitaw

with laili -III' I 'I 1 1" 1 I' I- '•''' ''"'" l'"'<li"«

j.'iai' uhril i> iiMcl (mIum\'I\ i- ^ lnaki-.

•|li. Ii a(lili>! lootiiril ulii lis iini li. i U "In n

III. I ;iri In.k^.l
the t-alTianc is jim riiilinL'.

I(v a s|M'i'ial ion|i w Im II llillll

•n, I.i.iUiiil; iiiiali'j. 111! Ills :,i-i mI .in
.

l,il.

..rati cliariictiT. ri>iii|irisin(r an air rmn-

|inssii>ii hriikr whni niiniiiiK 'U'W" In",

anil a friitional brakr mi tin rraiik sluiri,

ill aililitioii til frirtioii ami sclfiutinK

lirakis nil till liiulliit.' |iair of urar.il win els

which coiih' automatically into actum whui

the s|iccil cxcicils it rcrtaiii prciUtc iniiicil

liiiiit. The carnayi coiiipli tc wi iulis alMiiit

!•.• tolls, and thr travi Ihiiu s|m i il is alMiiit

I'-JT I'll |>i r iiiiniiti , Initli iiM'cliilinu' a"<l

il.sc, nilmu. so that tin- journey in titlicr

ihrcction iK-cii|ii(s alioiit litl iiiinntrs.

N'iitwithstaiiiliii(.' till iiiii<|iir anil i \tr inc

iliHiciiltirs of construction the railway was

ci.iii|iliti.l within the short spare t.f HM>

wurkinu (lav-. It was coniptet. .1 in Iss.s.

anil opeiud for reunlar ser\ lei in I ss'.i.

.\ltlioii(.'h such a rciiiarkahly (lariiii; lonl

,|l|ll,llil line In lillilil. It- 'i>-t "MS not

,M..-i\.. Inni.. i.iiK .il I '.TiMHMl ap-

pro\ini;iMv *;•.'-.. IMM> |" i mil. .
m. In.lin.j

. .|iii|.in. Ill

.

UK UFFKR STATION OF THE PII ATIJS RAII.WAY.

CZ



THE 1.000 HORSi;-PO\VI-.R u -I 4 D ELKCTRIC r.OCOMOTIVK OK THK NKW ^ ORK. Nl-.W HAVEN.
AND HARTFORD RAH.WAY

This type is empluyed for heavy express passenger service, and with a maximum load can attain

5U miles per hour.

Electric Giants—II

SOME HUGH AMKRICAN AMD CANADIAN LOCOMOTIVES DRIVKN BY EI,ECTRIC!TY

IIII.K rcliiark;ili|r prci^vc^s |i;is 'I'll. r. wit h Ih,- trallic r;i|iiicily \::i'\ at-

l)ci ri (IT' i|, (I ill 1miiii|ic ill taiiiicl ^^-. jiiiiil. Aitih iIimliK i\\f maiN
virai-il fn tlir a|M.lh-ali.iii ',1 ( it lirr iiaiM c n -. .i1 t.. . 1. ct n.-it \ m, ^i^ ),,

llrrtricitv l()|- ll.lillauc- |ilir|i(isi s incliaM' tiir lllllll i>l tin cMxIium IjciIiI irs.

Ill iMiiiiM it Kin with main lin or ' i vr lai iii \ul li I li. i \|ic iisi\ r alti liial i\i-

\^|)iklllL;. it Is III till- I'liitid 1. 1
,
rci\iiliiio uddit ii.iial tfai'iss.

Stat, s ami Caiiaila wjicn the In lidtli .s. s tli. h.tlir w.i-. c-(iiisi.|i riij

jiTcatcsi stnilis ha\i III III iiuuli . ( l^illll^ tn In a |iiiiiial uii- m ijut imi nl t lir |ii niili in.

ciiiujitiiiis Midi as iju nut |in vail in tlu si Thr (asiaiji 'riiniii I uas ini ii l\- an inci-

islands have liKiiiuJit aliiiiil this siipi r- dint in t vans ciint iinntal 1ra\il. and was

Srssidii of sliaiii. calli d n|ioii to riipi uilh thliiilL;h lialllc

Sdinc (it tlii'sr dr\-i lii|inirnts. sncli as thi' i/iiK . In tni' utlii v iiisianci a cmhi^i s|,(|

a(l<i|itMin III ( Irctric-it y U|i(iii the New Yovk tiiininal and its iri|iiiirnii lit s had In lir

Central and llndsi.n IJivir |{ail\va\. and stndi.d. W In n thr >.i w ^(,lk l.ntral

alsii till I li (t iilii at Kill cif till I asradr |iinitralril th< |-aii|iiri (it\ nt tin' l''.ni|iilT

Tiinnt I (iT .lie dnat NOrtlirni l!ail\va\. Stati . tlii Imnii r was rilali\rl\ small anil

I- i\i- lici n (lescnlii il i IscwiuTc. In liufli iniilimil to tlir ln-.Mr pail ui Maiiliatt.in

iiistiirici s the utilisation (il str.ani liaiidi- Island. 'I'hc dircctnrs (,| t he laihvay I'ailcd

capped the lines eoiieenied \ eiy appreeialily, to ^ras|) the salient taet I hat \v hen the city
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i cmnnrnml to sirow it roul.l .xi-Mnd in ..!.. .nLiinrs. OuinL' to \h<- 1. ..-tl, an,! u,in|,|s

,|„-.rti..n onlv nortliwanls. {..ns.<|Mrntlv of th,- trains hn-r .
Ir.tn,' l,M,,n,<,tiv,s„f

l|i,\ made no |in, vision tor the lutiirc hv inniicnsc poucr hav l)i<n ac(iunv(l. Tlir

ar.innini: snllui, nl lan,l lor w„l. ,„ni;s an.l lar>.'..st a.v of tlu- i S V type, with tlu- lonr

, \lrnsions. Wlirii tli<' railway loniul its, If pairs ,)f drivini,' «li,,ls ,-,.np!,<l. an,l un^Ii-

|„.,„„„,1 j„. ;ni,l tralli,' so in,r.as,-.l that inL' ready for tli,- r,,a,l 11 ." t,.ns. The

th,- capai-ity of th,' hn,' was nacli,(l nndcr (h-ivcrs lia\<- a (haimtcr of H iiirh,s. Ih,-

St, am conditions, tli,' cnnin,-, rs hol.lly wri-lit p,r axK' h.iii^' 17 ; tons. Th,- I.ko-

r,-.'onmi(H(h<l extensive eUctrilieation. niotiv.s in.asiire W f., t ov, r all l.y i:t-;

To-dav no steam train runs in or out of h- t in extnme heiuht. and the rat, il ont-

the N,w "S-ork (Vntral Station: deetii.al put of th,- four ilireet eurivnt motors wilii

i„,,omotiv,s perh.rin th, ^^h,.l,- of th,- whieh ,-;..-h is , ,|inpp,-,l Is .'..'(lO liors,-power.

hanlau'c work. I.olli tor mam liii,- ,xpr,ss nivinu a onaranl,,,l sp, ,-,| ,A T.") mil, s per

p,-iss, n-i r. tidod-. all,! I, "a! traili,-. At a lioni.

Stan, ,11 oiilsi,!,. Ih, Im.III, iH.-k appi,,a,-li lor moderat,- sp,,,! h, aw pass, n-er

(|„ in,-,,niii..j trams st,ip. th, st,am I,.,-,,- aP ' fr, i-lit s,-rvi.v a s,,iM,ulial s,,,aller

nioti\, s an- un,, ,iipl, ,1 am! tl„- .l,,lii<- ,l,,-tri,' !,>,-(,!iioti v, is us,,l. var> m- f,-oni

ni,-„-hin,s atta,li,,l. Similarly upon th,- IM) t,, 100 tons on I h, ,hi v, rs. Tli.se arc

,„,|uar,! i,,n,i„\ a pans,- is mail, at tills ,!,si^n,,! h,r tin- v,-rv !i,-avi, st railway

p,,iiil l,> ,x,'haiiij,- th,- (1,,-trie hir th,- steam op, ration. As in th,- ease of th,- oilier

CIKIC I.OCOMOTlVK OK THK NKW YORK. NEW HAVtN. AND
HARTtORD RAII.-WAY

hlilON ;.« MORS! -i OWIK 1.1.1

Tills type is used for shunting operations
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clirlric iirjiriis sii|,|,|ii(l to lill^ i'aihv.i\.

tin \ U( IV ImiiII ;it til. ScIh 1h cI;iiI\ wc.i Io

ol !!! (,. n. im! K!. .!>!. ( M,,,|,:!,!x , -n,, \

.11. (]t I h. II ;. Ml ;iiticiihit. li t\ |i( with

tiiiii iiiiildis .:ii li i>l .'Kill liiiisi |iii\M r rnliiiL.

'I'll. iln\.VN ,11. In null, s iii .liiiin. t. v. ...I

.•it .1 ^|i. I .1 (il 1
_' lull, s |i. r lidiir :i t r.'i. .

(III. It (il .".."i. 110(1 |i.iiiii(N IS .1. \. I..|.. il. wliil.

til. lILIMIlllllll Sill. s|i..ll \\illl til. I.ICdIlll P-

ti\. niiiiiiiiL: li'jlit is ti.iiii ;!.") l.. Iii mil. s

[I. I liiiiir. ( )\ . I ;i."i |i jiiiiiK •' 'x I s 111 tills t\ 1
11

ai'. Ill SI r\ ic. |ii-.l,i\, anil this ninnli. r Is

til 111 in.i. as.il as tli. il.rtiihiil /imr is

i\t.ii.|.,l.

In th. ;.|i|iliiatiiiii iit rl. itricit \ tu sl.aiii

rail\\a\s th. \. \\ \iirl,. N. u lla\in, an.

I

I larl till .1 liail\\a\ \\ as ani.in'.:

;•"'"" ".''• th. 1,11.11.. IS. a s, ctHin I.I

.•i;M. null - li. t«. . n N. " \nyk

(it\ an. I Staniliir' I iiliii.. liiiiiL; r.iii\. it.il

t li. r. 1 .1 as a liisl iiislalni. lit . As t his s\ si. m
lis. s till' (iianil ( I iiiral t. rniiniis i.l th.

N'l \v ^'.l^k tiitial an. I Ilii.lsnn lii\ir

I{ail"a\. an. I runs ii\. r tli.ii tia.ks hir a

dislan.'. Ill 1 •_' nulls, its |iic(iniiiti\ . s an

a.lapt.il ill lis. till thini rail iliiict s\s|iin

at i;.-)l) \i.lts lit th. lattir as u.ll as I hr

siiiLili -pliasi alti mat iiil: (ivrihiail sxstiiii

ilt 1 1.0(1(1 \iilts III its (i\Mi niail.

'I'll, liiilk 111 till tiailii- on this railway is

0|iiratiil ( li it rirally. 'I'lir lira\\ r\|il'iss

passi nuir trains ar.' liamll. il li\ mijinis

rat.il at 1.000 lii.is. piiuir, capalilr (if

altaiiiiiiL: s|iiii|s u|i 111 ."ill niilis |iir hoiir.

'I'lir li. .i\\ Liiiiiiis trains up to l..")00 Ions

load an haul, il li\ L'-'.-jO horsr-powi r loro-

niotivts at a inaxiiKUni spied ol' .'{,; niiirs

pi r li.iiir. i^hil. .SOO toll pass. iiL^ir tlaiiis ar.

also niii\-..l thriTwith. tlir rontrart spcid in

this iiislaii.-. II. iiil: ."iO mil. s p. r lioiir.

I'J. riric !. li'omot i\ . s ar.' iiiiplin.ril |oi'

sliiintiiiL; op. rations npon tlir il.rtritii.l

ill\]sion. this.. ini;iii.s wiiuhiiiLj SO Ions

aiiil ill \ loping '.')() liiiisi-powi r. Kli rt rili-

cation lia\ini; provnl smh a rompli ti

siii-i-i ss Upon this iaihia\. '.'.'lO ailililiona!

mill s ol Irark. inrlmliiiy (i.'i iiiilis of nodijs-

yard sidiiijis, <irr in course of ooiivirsioti.

W'h. II th. (.raii.l 'rniiik l>ai|wa\ of

(ana. la hii.l a sin-l. tiaik st. . I tnlir

I" n. Mih th. St. (lair |{i\. r

Mil- St. Clair
to I iisiirr a .out iniioiis rail

I UIIIK'I.

|iiiil'lii \ il. I XV . I II ( iiira'M

'roioiito. Montr, al. an. I I'ortland. it xx.as

ronsiiliiid th.il a i^r. .it prol.l. in li.i.l I1..11

soKi.l rompl. |.1\. lint xvillilli til. roiirsi-

lit a I. w \ 1 al s it \\ as 1 piiti ina.l. ipial.-.

'Illi n ll|ioll I II .'t I llir.ll loll w.ls a.loptrd,

and it has nut tli. sitn.itioii \ . r\' i Ih c-

tl\.l\. I'.l. .trir lo.oliiol l\ I s. r.irli ciill-

sistinu 111' t\M) half null s. \\illi . a.h halt-

unit nioiinl..| on tlir.. pairs of .IrixniL:

a\l. s, \M ii drsi^n..!. lla.li a\l. isdriMM

t hroiiuh l:i .niiiL; li\ a '2 Tift ho is. powi r siiin Ir-

pliasi iiiol.ir. so that th.' aL:iiirL:atr of t hr

romplitr rliLini- is K.^iOO hoi's. lovMr.

capalil. Ill lit ilii: ilirl'i as, .1 up to :..IIOO

horsr po\M r or i\rn imii' if tin r\|.> ni ii s

dimaii.i. 'J'lir . iiL;ini \Mii;hs i;{."i ; . an.

I

it IS il.sinn.d to r\i rt .1 .li'a\x li.ir pull ol

."lO.OdO poiiiiiis at a sp.'i d of oiiK _' nulls

pir hour. 'I'll. Iiiroiiiot i\ 1 s an suHu-ii nt l\

povM rliil til st.iil a train of l.ooo tons upon

a liaiik 111 I in ."jO if lin. ssar\. whlh llir

ralid niaxiniuni sp. rd is .'i.'i mil. s pi r hour

on till II \ 1 I and I".' mil. s p. r hour on t he

1 ill ."io Liradrs of th. appioarhis.

Si.\ loroin.it i\is wir.' aripiin il for scrx ire,

and tlii\ now make -."1 trips i aili wnv

tliroiii^h til. tiilir p.r .tax. .\s conipanil

xvith till foi'inrr strain loromol i\ is tin-

I III llir inarhiui s can i'o\ . r tin L' } mil. s

ill a third 1. ss Imu. and this. \Mlh a 1.000

ton train, n pnscnts thr passage of (I.OOO

tons instiad ol l.OOO tons jii r liniir

throiiiili till' tiilir. Soiiii- idia of thr

cllirirni'V aii.l sound d.sinn and roii-

striirtion of lh.s( loi'omot i\ . s in,i\ In-

yatlii'i'..! from tin- farf that diirini; thr

lirst two \rars ol s. r\ in- 1 arli loi-oinot ivi-

I'oMnd 70.00(1 mill s without a linakdown.

wliili' during; on.- round t xm l\ riiiont lis

SI i'\ iiT thin was lint our di lay to a tiaiii,

and t hat onl\ of 1 i:;hl niimiti s.

.\ loiij tniiliri on th. lilisy section of U

big railway is a severe s| innliliiin-block.
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ll not only straii-l'- tMiillic. Iiiil s^l, |\ jn h, ino f,,n-,(| lo nri)|)c tluir \v;iy ciin hilly

li:i\. IIiiil: i^ iin|M i lil, d. '{|m Hn^ldn ju.l tliriiii-|i tin siiii.kc .

^'iiii' ''•"'^"•I'i 'ii^'"v. n.i tills iacl 111 iTiiaid At la>t it u as ,|,-,-i(li il to aMTrtaiii « liaf

to the lloiisaf 'i'liiiiii I. I'liis IS III, joiin, si !» II, licial (llicis \i oiilil arise Iroiii li.ctri-

\M.ik ol Its (liaiart. I- 111 111, Initid Slat, s. ti,alioii. aii,| tins contrarl iik.uis,- was

^ ^**

TlIK LARGKST ANU MOST POWKRKUl. M.ltTRIC I.OCOMO.

It develops 4,()00-hoise-power and is employed for hauling trains ll

the Pennsylvania Railroad Company.

'N' Till WOKM)

he New York Uihf> of

'"111^ •-'."). (IM I, , t Iroiii (11,1 to (11,1. It cai-i-i, ,1 out liy til,' \V, sliiiLilioiis,. ( oiiipaiiv.

|ii(|-c(s III,' ]{, iksliirc Hills |\ino l),(u,',n N. arly S mil, s oj li'ack. iii,lu.lini: tlii^ t
,'

til,- Hoosai' an, I tli, I),, ili, |,| iJivi rs. milts oj tniiiul. wen- coiiv, rt,il. .M cacll

Wilt 11 III, tiiniitl uas laiil out i|iitstions , ii,| ol tlif clictrilitd zoiit- vaids art pro-
of ili-ainaut and atlnjiialt v, ntilation - tin- vitltd lor Hit- sliiintiiiL; anil affonnnotlatioii
latt, 1' Is a|v\a\s a troiililt sonit- ratlor in ol (li,. iltctiic locoinot ivt s. Sin;: It-jiliasc

siitli iniilt it.ikiiiiis -dt iiiaiitl, ,1 tlos,' altiii- all.rnatiii;: cinrt lit at 11, (MM) \olts vwis

tioii, 'I'll,- loniit 1- rttjiiiri nil lit inrtssilatiil insi i||,tl, and tlic sii-\iff w.is o|)tm d on
tiir |ii-tnisioii of a oraditnt ol L'nd fict |it r .'May -JTt li, V.lll. sinct- whifh ,lal,all trallic

mil, li-oiii ,a,ii portal to a short It \i I str, tell has lit, n nitnctl i It tlricalK- throih^h thi-

nt ar t h, ,, iit n- \ili, nliy all \\at,r is far- lloosac Tiinii, I. 'J'lit lo,'oiiioti\ , s of the
'"'I "I' 'I'll'- V, nliiation |iidli|tni was not •_' i |.

•_' articulated typi an lill.d with
'-"l^'ii '> lasily. aithoii-li a \ i iitilal iiil: lour .•i(l()-\iilt •.'.")-c\ cle W't stiiit.|ioiisf rail-

shall ,\|,n,|s \irti,allv Iroiii tlit- ct litre \\a\motors. 'I'he drivers lia\f a tlianieter

throneh the hilN .iljox, for a distanee ol ol (i;! ineh, s. anil in rnnniip.^ onhr tlit

I.ii'-'s I,, I iiit,> I h, op, n ;,ir. liH'itasin.j maeliiiie w einhs i;i() tons. 'I'li,- nn ihanieal
tralhi- an,

I
th, \oliini, ,,1 st,:iiii thsehaixtd t((iiipiiient was luiilt at the I'liil.ulelphia

iiit" 'll- li'iiiiel Iroiii lo,' oti\-, s striieiilmu shops of th,. HaMwm (omp.inv, th,- Well-

"illi iiia\il\ lath 11 trams liroiielit matt, rs kiiovMi liiiiM, rs of sttaiii loeoniot i\ i s, Ihis

'"
1

ells.-. The s, r\iee \vas increased (inn, realisniLi the future of the electric

"ii'il ii"l aiiolli, r tram coiiM li,' put ri\al, lia\ iiiu co-opt rateil wil h t li, \\',s|ina-

tliroii;;li th, hor,
, uhili' t|,|a\s licanie house ( onipan\ in this part itiilar th vtlop-

frcfjueiil anil s, rioiis owiii^ to the dnvi rs nitiit.



i;i.i:(:rKi(: (iiants

TIhm- l!.-lnn an,l Mam. ,l..lii.' .n^in.. ,.|r-il' >^"'l '^ na,-h..l. an,! tin
.

I. -! iir

,,,, ,!,.„. ,„,! |,innanU I,.,' In i^ lit mtm.t. inarliUH ha. h. -u,,!.,! (
Mia.ns

,|,l,oir.|, IIm\ an uIiIim,! Iu,- |,a..n,n,,- ,„. to I
...OO I

.
.ns mm ln,l„„ 1 1,. ^I.a rn-

,,„,,,, ,,,„u aKo. r. i;(« tM 70 train. n„,ti\, an haul. ,
I

thn.ML.I, in Inmi la to

,,|',|' i|..motions an' .arnr.l tliioirj, II,. -Jit n.nint, -. "liiL Hi.' fa... ir.. |- t laiiiv

ll..;.;,,- Tunn.l n, tlii. -as .N.ix -la... ran.m., h,„ii MM, to aOd ton. in uujit

I „|,k,. 1|„ ,„a.tir,- a.l..,.l..l m ronn.rl,,,,, lo^tl,. i uitli Hh .La, ..inotiv... an^

.,,1, II,.. (aM-a,:,. VV (lair, an.l .,lli.i- al.l, to n..otiat, th. tmiii.l m T to S

,l,,l,il,..l tnnn.K. tin .t.ani ..oiiionv.. iniiinl... In tl„~ mslatn-, not .,nl> l,.'.

;,,.,. i,..l il. lacli. ,1 an.l .-oiiiil.,! n|i at 111.

,., .,.. .'liM- < 11.1. nf III., luiin. N. I'lion 111

I, ,.|nlirali..n . iialil. .1 In a\ i. r l.>a.|. lo 1h'

|,;>iil. .1 an.l ai ci 1< ration a.lii. \. .1. Imt it

. ,{fc

THt "INTIRNATIONAI. LIMITKI.' KMKKOINU 1 KOM THK ST Cl.AIR TUNNM-

By means of 1.500 horse-pawer electric locomotives a .„un weighing 1.000 tons can be haul.d

through the mhe.

anival oi a I.,, in at .ith.r of tltr .icctrio lia. aKo niaN.,! titr raihvay tn-in.rrs to

,,„,..|„,n.. Il,r,l,.,-ln,' onu.tivc.siiltaclir.i rop, uith tli,- vmtilation .lillinilty v.fV

t , III,, l-.iiit ol 111,' .l,aiii loii.iiKiliM-. an, I , 11. ,•! i\ ('l\ .

,1,, lathi- |.a..,. lliro.i-1. tlu' boiv ^vlth Hnt H- hvaviist vhrW.v ioconu.t ,v, s in

stcainshut Oil, nsu„ui.j,'stvainingwlu'.iti,.- .laily o|Hial...|. at |,n .,nl in aiiN Jiart of
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till' \Miil,| :m-,- II,, W.-liiii;|i(,iis( 111,11 Ills I null, ;iii,| l,,r t|i, \\\ ( tiiiliic ,''.
I'. ,t

<'i"rl"^''l ''.^ "i' I'' iiii\-l\;ini,i |{:iih\j\ h. II inrli, , ||i, \vMtjlil i.l i .icli innlcr,

li'"il ill li.iiii- iiMil. I III, llll, N, ,11 .Hid I'.jsl iiicludiiiLi crarikv. is l;i,(»(») |ionii,|s. •{•ji,-

l!i\, IX l„ lu,
, h 111, N, \v \ ,,ik ( il\ 1. riiiiiiiis i(jiilr.i(l imII,,! Ii,r ii li:i,li\, ,ll,.il nf

iii'l II" l!i""M\ii :iihI \, u .1, 1-, \ sji,,!-, .. ilii.iiiMi
I

nil-. .11,1 :i niiiin.il s|„,,|. vmIJ,

Wl' II llll^ (|.|M|,;|||\ ill I III, , I I,, ,s|,|M|s|| lull ||;|||| |,,;|,|, ,,| CO ,,,||, , |„ |. ||,,,||. |„

il^' II I'l III' lii:iil "I 111! iil\ il n.ihs, ,1 aililihiHi. (umi^ I,, III, s, \,,, l' i ;iili ^ m Hi,.

Ill' lli.li -pi IiviIhIiIv (il cjrilllr NMilkiiiu llllili, U. |||. |i ,r( ,ii i, i| | \ i liail I,. I„ i;i)i,iMr

tiil-dilL'li III- ri.iilii rliliij liilii'-. 'I'lii jii,- 1,1 sl.iiliiiM :in,l .iir, li i .it in;^ :i lr:,iii li,;ii|

\;iilni- -r.iilii hN .iinl th, li,;i\y liui'j mi ;i l,;iiik •>{ I in .->(!.

Ii'^iiii^ ill ni.iiiili il , ill, run, Us |,ii\Mr. ami Inilir list lii, I, ,rMni,l i\ , i|,\,|,,|„,| ^
III' \\'i^liii-l s, (i,iii|,;iii\ Ih. n ii|M>ii was ii,a\iiiiiiiii ,lla^^ liar juill ol 7ii,-J()ll |M,iinils.

iii-"l I" |'i"Miii ! inaiiiiii, rapalil, (,l Tli, m Iraiiis aiv call, d ii|,i,-i |o |„rl,,nii

fullilliiiL; aii\ |inssil,|,.
,
i|i,.,-M,.||i^; thai nii;;lit \,v\ li.aw iliil \ . Ilir a\ i ra-i 1 1 am i nt, i inu

'"''" ami |,a\ni'.; \iw \ii\U ('il\ i, iirrsriilin;;

'I'll. ()iilr,,iu, ol |,i,,l,,nui il ( \|.,riim Ills a i|, ail u,|m|iI ,,| I,,,,,, ;i,;o t,, ,-,,;() |( ins.

ami ihw .li^^alii.iis Has III, Ini:;, artiiiilal.,1 Tli. Iriai iiiiisuiMi Ihi, I,,,, livi |„o\-
^ ^ ' ^ liiailiiiiis. (1.-, I,, I in |,iii;lli. an, I ini^ siirn ssliil miiii r jii cniiarlN lAarliiiL.'

Wii-hiiiL; laT Inns riini|,|i II', ra|i,ilili ,,t comlil ii,i,s, ;in iihIliI onli r Inv -J I mhJi
(lr\i lo|iiiiM .., iiiaMiiiiini lit t.dnolinisr iMiucr, imjiinsuas |,laiiil Willi H,,. ili sin mi^s. 1 1„.

'I Ills, ,i|.^ims ii,i\i i|ii\, is r-j iii,||,s III nin haniial i i|iii|iim iil li, iirj laiill l,\ ||ir

'''III" I' I' "llll ai'.iiiio
I

mis ini|i(is,i| (III i'aiiN\,-i\ (• |ian\ ilsill al .liiniala.

'I'll -i^l'^ i^iMiw an ai-ri-ali adliisix, AIIIhhi- h ,,1 I hr imiin, nl I liis I.Odll l„,rs,

-

ui iL'hl 1,1 •.MMi.iKM) i„,iiii,|s ,„' lod! .S.) Inns.
|
,(>\\ , r mail 1 1

11, r, [.r, s, nls ||i, h, ;i\i, st ;iii,|

'I'll' ii-i'l "II" 1 liasi nl 1,1, Il liall (,i till liM'i,- iii,,s| |,l,^^, iliil , |,.,.|,i,. I, ,r, im, ,| i\ , m th,.

iii"li^' iii'.isiiiis T I,, I •_' in, -Ills. N\||||, III,. ^^,n\,]. linalilx in t|i:s djr, ,1 has l,\- no
'"I'll "Im'1 lias, ol lai'li li;il; is •_•;! I, , t miaiis l„,n r, ai In d.

THK MOTORS. KALU 1)1 \'l l
'' "'• I l''.'!I'. Ol THK r.ARGKST AND MOST 1'0\V|..K1.UL
fcLKCTHIC I.OCOMOTIVI, \:< THK WORM)



Till- M J BOND- ONI. OK THK KARI.IKST CKARKI) I.OCOMOTIVKS BLII.T I'.Y MK M'lIRAIM

SHAY tOR LOGGING IN MICHIGAN

The Shay Geared Locomotive

THK DKVKI.OPMENT OF THE KNGIN?: KNOWN AS 'THK HILI. CLIMBER'

N IsT.'i iiii ( nti rprisini.' Ainrncaii ninst hi' fak. ii of ivrvy niinul( of tiiu".

iunilHT iiiaL.'iiatc. Mr. l''.|)liraiiii lint tin inipasMliilitx iil' tlir roads owint,'

Slia\. <i\v!i((l anil opiratiii an to snow ami in' lonsi itutiil a strious

ixtmsivi- saw -mill at llarini.', ohstarlr. Mr. Shay lollowdl thr con-

'~13t' in thr cinliT of thf Micliii,'an viiitional milhoils nl' loiiomi; liy mrans of

rr^' ft i lumlii r conntix. In common whnls anil horsi s ami rmounliird the

I^Mpj^l „|(|| ],,s coiitrmiiorarii's Mr. ^mcral niP of aLiLii'ax atinu i|rla\s and

Sha\ was pu/./Ird how to kn p his mill dilliriiltM s. whiK tlir himhcr was proviiifj

ailripialrl\ siipplicil with liws. Hiuiirry soimuliat cost ly to liriiii; down,

saws arc like hors. s in a stable linancial riidir t his circumstances he was forced

loss results will II thiy are idle or are not to rellect whether a simpler, more c\-

workiii;: steadiK at llieir full capacit\. peditious. and cheaper system of liaula^'C

The greatest diiliciill\ vias Ihe trails- ei.uld not lie introduced. Tlic raih',a\ and

portation of the lot,'-- fiom the loivsts to I he steam locomodve •>tTercil .•in ohvious

t|„. null, lamihirinu hciim essentially a alternalivc hut lie reeooiiised that the

ivintcr callmij. it is oli\ loiis t hat advaiita-_'c conditions wen adverse to its utilisation.



578 i<\ii.\\\^ \\()M)i:i<s oi- nil; would
( ll'c'inii^l;iiir< -< di iii;iiii|i i| ;i |ii riiiaui III u;iy

ul 111. <li..i|..^l |„,,-i!.l, I i.li>tlurtioli. (Oiil-

(jiiMiii; \iilii;ill\ till I,i\iiil: hI IIm p.in' ol

l;ilK ll|PiM| 111, -1(11111,1 sinl.H'r. ILIIllPlllli;

haiik^ ;iimI ciii'ii-.. Till M \\;is :niiithiv

! Hi. nil. I. CilMUt.H AbLi.NUlNG A HI^K (II

1 IN ON THE MOUNT ARISAN l.OGOING RAIL
WAY IN lOKMOSA

I'actdr which had to l>i liornc in niin.l.

'I'Ih raiK would lia\c lo iic nio\((l liiiic

alli r I mil lo tap tin point ^ \\\\i yt tin

IiIIIiIk 1 |a( ks WrVr at \\ OI k.

'I'licii upon the iiil;( molls sawmill pid-

pllilol- ris(,|\((l III Uolk out Ills own

solution ot the IsslK . lie tllollLlIlt ol a

Hiai'iii lo((iinoti\ 1 . while tin power (h \^ 1-

i)p(il li\ tin ( ni^nics iiiiMhr !)( t I'ansniiMcd

throiiLili shall iiil: and t;i ar wlic Is to the

roads. Tile more he rcllcctcd tlic more

coiivinccil lie liccamc of its |)i'acticahilit v.

II,- S( t to w.iik to liuild a loi'oinot i\"i'

accordliiL,' to tin ido.as he |i;id evolved.

Till' inateiials and faeilitii s at his coniinaiul

in the li,iek\\ (xxis were S( ver( K' limited.

I. (if fills I'l.'f ,li,l IK.f i-l, t, r l.iin 11,

eonlriMil some rads fidm iiiiipK' wf.nd,

and I. lid tin m on i,,iijli .1, . pi rs f.isliioned

tf wast, parts (it 111, l.i'js. Ill Us, (I the

sl.iiidard i^aiiu' Ik calls, Ik Iioiil;Ii' some

I la I d( ik 1 a Is h,r he. i \p, linn lit s. and t In y

w,r( liiidt to lliis l;.iiii:' . Ills loeomoliM

was I \l I ( iiK U I Imil . Il eoiiipnsi d a

\ I rl ieal lioili r w hieh Ik plaet d upon a

doulili lliiek Hat (l( ek i .ir. .\t oin ( ml of

tin \ihlele In placid his w .ili r Link, \\lille

at tin opposili (\tiiiiiil\ lie nL!L;i d up a

liiiiiker hir ( ariA iiil: wood fm I. Tin ( iiLilin .

\v it h il s e\ lindi Is s( l \ i it icalK . was placed

upon oni siiK of tin IjoiIi r. while tin piston

Kids, c \l imhiii.' do»^ nw ai ds. xw r, < iinm i ti d

I,, a 111 \ilil( shaft iNtiiidiiiL: loii::it iidinall\

;doiiL;si(|e the tniek winils. and eiarui},'

\silh tin latti r tliioiiLlh ImmI .iiiiI pinion

wlici Is.

Such w.is the lirst Slia\ ,,'(ariil loeo-

nio|i\e. Its er(ator liic.nin *hc butt of

lidieule anioiiL.' the camps f( r his pains.

The loeomolivi ('(rLiiiiK was u (plaint-

looking; and |iriniitiv( niaeluin . i^ivinj:

( \ I rv iiiipn ssion of jiaxiiii,' !)(( i madi from

odds and (lids n sian d from the scrapdn ap.

lint it had cost its linil(l( r s( \ ( ral IiiiikIikI

pounds. <iiiisideia!ile thoiii.dit. and niaiiv

hours of tedioii > ;.,! nir and disappoint iinnt .

'I'liat il shonid li( i(C(i\((l with niirtli

t.'alled liim to tin (piiek. ami In aceordiiiLily

icsoKcd th.iI.eoiiK what mii^ht, he \v()ulil

niaki it work sin c, sstiilK .

.So it did. .and to such a(l\antaL;c tliat

I lios( who had liaikd Its app(aran(c Nxith

lanL;hl( r Ik Li.in to riLiard the e\p(iinnnt

with s( lions intir, st. DioctK the loeo-

inoli\c n(it onl npoM III, road all sorts of

trouliks ass(rl(d th, ins, has. hut as I In v

(l( V( lo|ie(l its di sioin r attacked and n iin -

died tin ill. The I'lsiilr was th.at at last

he j.'ot it to work preltv 'iiioothU, and

( vincid the i^natist pridi in i'.,' friiiis of

his labour, txcanse he was able To haul his

Ions (piieker. more ( out uiiiousK'. and cheaper

b\ this 1111 ans than ware his ri\"ais with

tin ir horses.

\= fills «.w flw. /.Meet- f„r 1, l,i,.l, l,e ^,nA
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strivm lie l)M'aiiii ( r,iii|,l, i. 1\ ^;ilis|ircl ( c,ll...|iii,ill\ it li:i> I.iconic kliOvMl :is

(Mil, ivli.lt 1,1 ll;l.l ;iri.pn.|,ll^liril. I|.],l.,\r.l Tllr lllll CllIlllMr.' Jllnl llir hl.kn.llllC

lliiit Ills l(i( (iiiinli\.' could lllll .'iml kii |) i. ii)i|iii.)iriiili'. Its raiij^c of uorkaliilit y is

111. Iraik will IV ; iliiiaiv iiiLriiic wmilil v\i.|.- Ixitli as rr.jaids ^rrailiciits and < lirvu-

fail ciiiniiN t( l\ . .s.) Ill- liiiill aijililiniia! tun-. It \mII cliiiil) liaiiks laiiiiin^ fniiil

iin|iro\iMl iiiiiilus. ami ill a slmit sjiarr iif 1 in .'i.i In 1 in 7, ami \Mli mL.'i)l lati- (iirMS

I l''.|iliiaMii Shas's ^rai-iliiM 11 Imn- ofaO ti. Kilt fi i t lailiiis. .omlil iiiiis wliii'll

lii,,M\i- iHcaiiir tin talk <il' tin- Ann man it is safe to assi it lonll not hr fiiltillitl

anil Canadian Ininlici- caiiijis. 'I'liosr who l,y many (itlur i}\''> "f liHoinnt i\ (
s \Htli

fnniK i'l\- liail lani^licij at his ilTurts now case.

v\;,ntid ti> a\ail (liinisiUis (if similar Alt Imnnji originally disi^iiiil for service

lacilitics. Ill :i slioil ulnli K|iliiaiiii Shay in liimlicr camps and n|Min lonl i actors'

hccMinc inundated xmIIi oidi is Ioi similar works, it has passi d to other more uselul

iii;,,.|,i,i, s. spill res. Hcini; hiult in all si/.cs from 10

l.uekilv he was a Very shnwd man of to lOi) tons weiMlit. it is cipially applicahic

lil'smi ss. 'I'llC eilll s ol

his compititors did not

dissuade him from pro

t( I tinir till- salient points

(li his id( as li\ means ol

ihi Patent Acts. Till 11

inipiirii s 111 i^an to roll

in from otiiir sonn cs.

(oiiiractors who appre-

ciated the ad\antat:is of

inecliaiiical haulaL;e, lint

who were faced with

similar coiulitions coii-

C( riiiiiL.' priinit i\ I iiess of

track, hanks ;nd cur\cs,

ha\ini,' liiard of t!ie

achic\'cmciits of 1 li e

Sha\ 1,'cari d c n l; i n c ,

wanted them ha their

works.

The designer not iieini;

ahic to m let t h e se

demands hy his o w n

efforts, transhrred his

patents to two eonceriis, the Cariies to trunk line wcrknii,' wiierc slilf hanks

AL;irter (oinpaii. and tin- Lima Loco and sharp curves ahoiiml. True, its speed

liiotiv.' and Machine t'onipaiix. since .•iiiial- capaeit\ is limitid. hut that is a secondary

i;aiiiated and now kiioui, as ih-- Lima consideial mu so Ioiil;- as it moves t he loads

Locomotive I oipoiation. of Lima. Ohio. imposed to and from the points required.

The iiiMiilii.n. iio» placed III the hands oi its sali.nl peculiarity is Ihe <
r.onnoiis

CNpi li. need and cxpeit in-meeis. \sas power diAi loped :d slo.v spud, and its

di\i loped ver\ rapiillv alou^ approvi 1 extreme lli\il.ilil\ in iic-otiat in:,' the

loeolnolive lilies. bluirpcst ClirVCs. (Ml t llC Mollllt ArisllH

SllAY Gl AKI 1> I.OCOMOTIVK KOUNDING llORSK-SiiOK CUKVK Ol !64

lirr KAUILS AND RISING 1 IN 20 Ul-ON THl-. MOUNT AKISAN HAIL-

WAV. 1 ORMOSA
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|{;!ilw.i\ III t iiriiiii>.i till ll.lllU^ mil ii|i lit an |il.i(iil uii iiKi miIi (il Hit- cciittr line

M iii:i\iiiiiliii or ] ill '.'O. while tin- >>liar|>i s| lnr iMlaiiciiii; |)I|I'|himn, Ntritiiijly Mi|i|iiil'lril

fllI'M '^ iil'<' oiiIn <>r 1*11' In I i'ailiil'>. Aiiolliir <>M llii I'liiliii . ami itnlilt <lilltri\ liiiilcl' llir

iiili'i'i'sliii^> a|i|ilii'ati(iii IS llial iijioii tlii' dIim i \ at loll of tin- driMi'. .\llliiin;.*li two

Mdlllit Taliialpai'- Hallway in ( alifonila. r\ limli is air siiiiirliinrs iis(il. Ililic I'oriiis

wlirrc llii lii.i\\ iiiailcN ami s|iai'|i 1m mU llir iiMial laailin . m> as to lum^ IIum lliii;;

Till I-AKL,hST AND Ml 'li r l\i\VI,KILl.

In running; uiiJlt a \\fitihs 160 tons, develops a traciix'e eflort oi

III llii> >ii:lit -s, ( ii|o Ini, :ii, (iMirdiiic l]\ (il III. ir.iiik^ In ILMI (l( i: P( i s. 'V\\r viilual

nil ;iiiN (il Ijic i.M:n'icl Idcdiiiiil i\c. I iii^ini ^ dnxr on a iiaiik-^liall . \\|iic'li in

'I'Im iihmIi 111 I \|ii'i Nsinii c if I Im Sliav L! I ale 1

1

I urn is luiinci li il \s il li I in' ni.iiii Inn --hall.

|(irii;iiiil i\ I- ililli rs \ 1 i\ IMilicalK Irmii iN winch > liinll n|i in -'(linlis ;iiiil l'inihi>il

oii-iiial |iinl.it \ |.i allhnn^h IIm lunihi- lh\ilil' 1,\ means dl' iini\(i'siil |i>inl^ ami

niiiilal i-haiarli ri^l lis .n, kI.iiii.iI. 'I'll' c^l.ll^lllll ci >n| iIiiil's. 'I'lii^ shall .|ilM>

vertical ImhI. r was liiscar.jiil in l;i\()nr ul |iiiiinn^ \\ hirh im s|i with Im\iI \\|i..K

I llii rnliMliI ;•! I'M-t, Il\( l\|". altarlnil lo I h' clll'l' Ian (il III. Illlik

lli.r.lix lirni-niL: il niln lim with -imial wlmU. |-;ach vlml. Iinlh nl Ih' (ni:im-

|iractii'> . 'I'hr |i.ninic.li\ I is liinll on r. ntri nml I' mh i. is l;. nini. sn Ih.il i \rr\ u Ih i I,

lii-ariiiL Irnrks, inilmlini; IIh Imih r. xvhich irrrs|i,d i\ , ul niinilii r. is i-i.iim itnl inio a

cari'iis lp..lli hill ami \\alir. 'I'la fiaim i^ ilrivir. 'I'ln ^lar iMlm is alimit In In I'J.

,,| Ih, |ilain L^inhr ni^lnul nl I In sp. mil A il IihiiliIi thi-n r\liiii|irs an- (in|ilii\nl,

li.niinipt i\ . I\).. . h. laiiM il lias |i> p:ii\iil; i .i.h i-, clii\iii li\ hiuli-|ir( ssiiri --liani. flu-

< hinmlaliiin i.l sn|iporl ami slriiiuHi. pris-,niriil llii lal li r bciiii.' "-'Od pniinils p. r

Till in\ I rinl iiii;iii. s. I it hri- t \m ' nr Ihi'i- sipiarr nirli. Whi n \ h \m 1 1
fri in i I In clri\ iiii;-

( \ liiiili r an iir.hlii: 111 till si/i i,r III. Iiiarhmr, snji thi Inniiiiol i\ i niiainly plisrnis a
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,,„;„„( „ii,| l..|.s,.|,.| .,|,|"anih.v. I.i.t Ml «..rkii.«w.is<|'i''' '"""I "" 'l>"-'>'<"'-
''''"

,1s pivvnl f..ni. til. l.KM.,....livr r.|.r.s.i.ts is-iir w.in cIomIv ii.vrstiy.it. .
I

.m.l ..It. r

tl„ „„|.n„ir ..f son..' :M» v.aiV . A|.. ri. n..'. .A,..i.i...hi. til.' M.mi.t T..r..al|....H IJa.lvw.v

M. that II..' in.«..rk...ai.lik.- .1. -iiii. is t a.i.l its Shay I.«mh....I.v. v whi.-l. !...%. t . n.n

;,,,,„,.•. lit thai, i-.al. Tl..<liiv.rlms.il.>-'lMt' ..v.r Mn.ilar «r...l.s. aii.l wh.r.' tl..- .iirv.s

.,,„l.-..l »h... .s......li..u a...l .l.s,..i,.li,.;; Ih- rahi;.- h.tu.... TO a.,.l SO f.-.t ni.li.is. an.l

74.4UU pounds, and hauls a U.ud of Mm tons up a hank oi 1 in 14-28.

.,,,,,,.,1 „,a,l,^. Tin nurhn.r is 1,11,, I .,U,. Hh' ( .n..„l,;,.> l':„ili,- ir.ilwav. >v!':-lr

„,||! :,|| ,|„. I..,st ;,n.l ..M,:,l l,M.,,;n,,tK I Ih SIi.v -.,r,,l l•rnuu.U^,^ luv, t., uvrv-

lUlin.'s, a, „l ,:,... ,1 ,l.Mn,l. Im- a,i:,|,t, ,1 t,. , „ ,n,A ,> ,.l •-';•.<• t- I n„hn..
1
In. ~^ ~1. n,

tl„ r,",„M.,M|,l !,Hllu,l. «:.. :„i,.,.l,,l. ! n .n,
,
:, rt IrU lar

,
;,.. uIhIv

\VI„n th'- \V,.l^au Vall.x l!:,il«:.v "as Shav l,„-,,n„,l ,v
,
s ,,,

,
:,l u-rk ,t u;,s|,.umI

,..,ni,,l -.,,„„:;(. I mil, s „,l;,n,l In..,, N, nu„ s ll..,t ul,. n :.s tl„ inaMii n.i'l ra|.al,l. ol

),„„.,,„„ ,„, ll„"\." N.ulh Wal.s ..,,x,,n. I,,,,,, l,aul,,l l,v Ih,' li.-alT.I ...un„ uas

,„,nt sxst.n,. ni,,- I,, la,, ti„ s|,a|, ,„1 a.TM .,.. tl„ 1, v 1. it muU ,mll 1..V..;

Ii..|,ls the fa.-t thai mhm, l.Tf.u h t ,1,11, r- 1..,,^ „,, a hank u\ 1 n, l.)0. ,s.,J l,.hs „,,

,,„•, n, ait.tu,!,' ha, I h. h, :,v,ivo,n, ,n 1 11, ."-n. hstt,.,- u,, 1 1:, -'-.. aii,l -':;.. t,,ns

,|„s,hsla,„-,',.lhP.i.is-nM-«h,;l ,„T,,l,An,. up 1 ih Li.;.;. Th,- lalhr ..;.,!, ,s .|M,t.-

,,,|,|, „, I,. Ih, MMA.suiN. Tl„. lo,-alM,>. HMiM.sMM.' I .hiiaiA a,lh,s.,.n «,.i'k,nL'.

„,,, l.anks ,,! 1 n, •-.'. an.l rn,A,s ,,l :;:;i. T niv alt.rnatu, I,, th,- Miav o,ar,,l

r,,t ra.hns, «hi,h ,-,.mI,1 M,,l h. ,as,,i uuMii, |,„ ,.n,.,l .v,' "as tl,,- n.,-k ^xst,,,, ,.|- th,'

,„ |1„. nrat,,,., ,.i Ih,- ,,.nnliA. Tl,, I'MI ,,nt.v ,a,l s„,.h as u,.,k,,l th,- .n.il

.,|„,,,ti..n .,1 s,„-l. a ,a,luax aU., or. as,,.,,, ,1 Mall,.- us rv M,.„l I ,
n.s ,h„-u,u Ih, li-nu,

n...s,<i,'.-al,U- a..N.,lv. as .„,lina,-v a.lh, s,o.. ul th, tnnh.l. as .h-M,-,!,, .1 ,„ i
|„-,Mu„s
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,

Mi.iN (uariJ

Lovumolm-.

Tin: Sll\^ (,I.\KI.I) LocoMoriNK 5»3

,|,„pt.r. S....,K' tl.a. 11. ......1 lul TlM .luty ssUuU tins ..u-inr lu.s t., f-llil

,,,|,'| i,. this n.st,m.r u.r. ,l.,s. Iv alii.. I f i^ -f a very vxmtm .hnrml.r. «i..l .l.'.i.on-

||,»v.^^l„.l, I..I.I I- I" r...nl in Ausln.l.a. Mrahs very ron.luMV. ly tl.r .nomioUH

two 7». 1 '..ul.... Sl„.v ..an. I I.k... ......r .1- v. lo,...! I.v tins ^.ur.-.l syst.n.

...otiv.H w.r.. »..,..,...! I..r iIh \V„l.aM . .u „„ I,. , s.ry wIuhI !«..,« a .Inv.r ami

Valley In,... tl„ - n„lu. n,, ,1 a..nl.,l,l, 1.. ..il-M-n ''•'•«•"'•;•--

1.V its lKx,l..htv .n .•..njun.lM.n an,l tl. al.l. t„,l.^,l.r '-""-
' "';" "' '^'^

... II
•„

„, |HmiMl>. It U..S .1. M- I- ImmI .1 tram

,„ „„. ,,,„„,,v of .ts on.in tla- Sl,av 1.....I .M -•<•'• U.u. u,. a „a,|. -I I ,m U.N

,,,P,.l I ,„.,nw has l«.,., a.l.M.t..l .A .., vO.,hlh.T.-nrrs..n.rsmr|.rury.s.una
^'

t,„MN.K an.l „.anv strikiot' n, ,-. a, hin^ H- loo oflh. I.ank fo luR.*.

,n„s of this l'v|"- l.av.- tiat. .-urv. s of '.r. .". f. t >a,ln,s n. onlcr to

,„,„ |„,,U. TIm l;il.-t Mhl niov th.- cars f- ao.l ii Ii' various

l,,ost r.inurkal.l. i- H.at uar. li...!-. s.

,,..si,n.,,l f..r .h, K:,ns:,s (,.y N.n.h.m U. N"'" ". fa'
<

y.a- '1- l.--- .--I

lUoU .-,, u,lh th, .,,...,„ n.otu, ua. Innh An .,ar, all, r th.-

oftl t.nninaUof lh,ss>st..M uhuh inv.nl.... M,. Krlnann >h..v.
^ ^.^__^^^^ _^,

iiiN. I)na n„n|,l, t,.l on th.- iM.ith sui.- ..f ...nliiv.-l hi> ln>t .
ru.l.

.

n-n,.
^^^^ ^,^,^^

Kansas Citv. M nn. Thi. .^ t „. lar,.st t„ fa.ahlat, l.s io.^yn.*; o|.. ra .-HnupU-.

„„., „,os, ,..,u.rf„l ^-.an.l l.-o, v, n, t .,n,t a,lh.-r. ,,.-. has

o,„ra.,on in th.- ...rl,i t., .lav. I, ,s .,f ,„a,l, .„ . h,„n.n,al M.av ,,h a 1'- '-'

san,la„l .an... .:th thr,,- r.\ -s. >^ - an
1' ""•;'"";;'''•, j'"' •'

.,,.„ of .,. M„h.s ,ha,n,.,r hv a -U.U- „ an.! u ,. 1, < a.h . h. ihy a ll. x.hl. shaft

of. h.. an.l ^s- h .1 s, Th.. a. ,a,h M..
y^'^"\[-;'l

,,. ,han,..t.r van,. I,„n, .,T^ .- T.l all t !„ u , , J,. ,.i th, I,,,.,,,,.,, .
,

a,„l t. n,h r

,n,h,.. a,„ls„.a„ , ,1 a. a ,,n ^^un of ..h^, I o.
,
r , !„ ,lnv „„ - h, ,

s^ Nn. .

,00| Is. n,.r, an ..r. hl".:l,r Mr >hav ,x..l-.l
' - ""' f""-

,„,„' |.;h.,, Hm.-h.-sn, l,,.,thl.-.u..n n. n. an ,v,-,,raln,. ,hlh,u y n

, ,U. sh....s u„h an a.,r,^at,- h.-atn,. sni- , !„ k ^ ,.l M.la.an s,
. .nal ,1„„ n ,

f......
.,1 -,,.„.. s, n. f,,t. Th, l,n-l,.,x ,.|,...,l„an.ll.....MM,tu,.hax, app,a,,,l.

,..asur..s 1.0 l.y .;sl m.lu^. an,l has a hut ,1 ,. int.n^stn,, ... uh^.:.,- La
.'^

h.a.,.S -.urfacT ol .Sa >,,nan h.t. m, ,ha. Shav h: n- th: M
.

..-'-'

,

, .,1, „,,,,,,,.,,, -r 1 s,|uan. IV. I. thn.nji.mtth, u..rl,l. .Mth.-uyh t h. Mall, I

Ti;n,..l\o„,M.a^, ,soMM,.t. an.lt h,- a,i„ulat,,l. lanh,-. (;arntt an,l ..th.r

,,„a|.0„,lhas,.a. h,tnn,.h,s ulal, th,- .h.pl. X lonns hav.- a|.|.,-an ,1 snu
,

th,^

o.,r-alUw,lth.s..h,. ^.,„h,shM;.h,. S„ay U.an,l 1,„ t,.,- sl, . ,,n m
^

, ..hi. Tl..,nhr,..,n,^.,uoO. aliens h. s.n „., 1- .
...n.hn..ns .los. 1>

ofuat.ran.l'J.-jmi.allonsototl. Inrunnn,,' analo.ou- to tla.s. h-r whu-li it .as Inst

order the loroinoliv.' w.iylis 1»!() tons. ,1, -imo. ,1.



y«eik-.

THK NKW -.ORK CKNTRAr. •• TWF N'TII ril , 1 ,
: : v , iiv-ii, , m ,^,^

o.. .rs WAV ,K=,M N,w\oKK e,r;';o chIc'ao'^o.*'
"""'^ '^"^ ""^^

Two Famous American Long
Distance Fivers

THK ••TVVEM-IETH CKNTURY LIMITED' AMD THE •bK DA'AY LIMITED'

IIK AnH-n.vu, ,s f.st„l,..u. ,n favour, tl,. vail, v „f tl„ II,,,!.,,, t„ Allunv

1
Ins r.-nw.n tvav.-l. 11.. „n, aiul.h, t l,n.„ J, HMltalo an,l CI, v, laiul

_! ""I) ''""-"'i^ -nrorl. |„„ t„, !,„.„„. Th, l>,.nnsvlv«nia takrs a
"' ^'""' '- "'" "" -•"'"!" ti s,,utl„rn n.utr t,. I'lu' ,l,l|,l,,a. an,! tluii

'"" I" llNs ,,„! ,s very k,,n. 1,,., thro,,,!, l',tiJ,ur- a,„l F,,rt Wavnr

,

^ '^l-'^'iK lor th, l.usx trail,.' t,. t ,„ - \Vn„l v ( ,t v." Tl„s ,. H,.. -,|„.,-t,.r

!,r
•

,' ^ ''"•-"N-" ^"'!^-"-ICl.U'a.o. r„ut,. .„,,„ .,„,, „„,,,, ,. ..,„„,,,,, ,, ,,,„,
Ivvo l„p. ,1„. N,w ^,.rk (,„tral an,! th,- .."r „„1. s l,v tl,,- „ortl„n, n,„. \1, .„
lennsv v,.„a. an- |,art „.,:la,'ly :...r, ^mv.. ,n l„4h tra,n. hav ,.|,„t„.ai s,.l„.l„l,. .nnn^-s
"",'" "'"','^""-^'''""'' "-'"- J''"i' ^''» hour. tl.,. -Tu-,,.,,!!, Cnt,,;-
nniways Max,. s,,ar..l ,.„ ,

n„r. t„ ,„ rl, .., |,,n„l,.,| " ,„„. ,„, tl„. 1,,^,,.,. av.ra,.. sp,.,..i
tlK.u- lur.nan.nt uavs. an.l .. u-i, stnv..s ,„ , „, j;.,-, ,„;,,,. ,„,, |,„„, ,|„,

.. ^,J^^^^
c<-l.pv,. ti„. oti,,.,' n, point of ..p,:p„„.„t. I.in.it, .i

'

,„aintannn^ an av, ra.., ol n. H
III,' ln'st-na.,„,l oli, rs th,' - T-.s, nl,. th 'ml, s ,.. r h„„r IV,.,,, Marl t,, sN,,,
C.'ntury lannt.-d." whil,- th,' s,.,.,,,.! s,.,.k. Tak.n, th,' NVu ^•ork ( . ntral h, .1 it.
I.atr,.„au,' vv.th its - Hroa.hvay lannt,,!.- , v,,r,..s,.s for v.ars |.n, , „.|i, ., ,„,„.
ami h..th ar,. ,na.n,l,.',.nt

, vpn s.,„„s „f t,„„. Th- l-anp.r.Mat, Kv,,r, „|,al,|v
conifoi't am u\iir\- ;. .... ,, ,

'

,,,, .„ ',
' *,U' ;. st Kciurallv kno«n. an,l t;,is runs

^'"^ '"" "' ^'"""-y l-""'t-l-
. 'ilv .;Su.vlays ,.x,.,.pt..,|) !„;„,,„ X,,



TWO 1 AMois ami;kic:a.n \A)sr, disiwnci. i i.vi-:ks ^s

Vr.rk and HiilTalo. a (li-tam-c «>l |:i^ 7:1

lllil.s, jjniii.j ^v^^t tlio scluiluli- tilililif,' is

s |„,ir^ .-.'.I inimitcx an avira«c spctd <>f

apintixiniat.lv ^^! miles ,Hr liour. wliilr

coming' <ast '.» lionis and n> iinnnlrs arc

allnw,"l. all av.niL'c- <>l l« '-i "ul. - |.. i- hour.

Diirin;.' .I"ly and Aniinst of liH-.' this train

was laic on tlir.c occasions wcsl 1 d.

the totid delay licinv '^'•» minnt. s. ulid(

cast l)oniul it was late nin. tini.s "itii an

ajrirn'iiate loss of :;."> ininnl(s

The n t:\ilar ei|ni:inirnl of llii-- luiii is

vi\,n vrhieli s an e\tra <Miacli is allachid

dnrinL;' 111'- snninur conririsint; a coui-

iiinalion liaLiija'ji' and sinokinL;-<-ar. three

lii-st-clas-, ciiai'lH-. nils, r\ at ion. parlour

and (lining ear-. Ml the vthieles aiv l.ndt

dI' steil. and III. avirau'<' wci;;ht '<* Hi'

ti;iiii miloadi'l is ."<•,; (CS.) tons.

Ill ,,,(lrr I., ni. , I till <l,niands for fast

li:i\.lliii- liu-' Slip, rii. alid I'a, ili' loi'o-

inoti\, s lia\,- 111 ' n Iniilt Inr liaiiiHiii'.: all

the ci-a.'k . \pii ss, s ,,f tills sssi. 111. anil

tlicv an anion- tli 111,1st pnuniiil lii'.:li

sped 1- 1; -J ,ni;l!i,s ill III,' world. S,iiiii-

idea of til'- loeimioliM- <leVe|opnii lit lip, Hi

tills svstein dnriii': a ipiart, r of a <',iiliir\

nwr- 1)1- yath, r,,l from th,' fait thai tin s,-

cnizincs are alile to sustain a sp,ri| nl iK)

in.lis an lieiir with a Irani lo.id \vliiili Ih

eli'^ilKs ,if l\wiil\ xrai's .I'jo iiiiild s,:nei h

lia\ ! iiiiiM d. It \\as on tills Inn thai I In-

li.iMiiii.livi
• '.•;•',•

" pill lip lis f.iinons

l-i e,ii-,l iif c,i\,rinL; 10 mil's al an aserai;,-

sp,', ,1 ,.! 1 rj! null s p, 1 hour.

'I'll, l,i.Miiioti\i is 77 fi ' I fl ineliis loni;

u\i T all. whirli Is I ipial In Hu Inlal l,n;:th

uf the VI r\ lirsl tiaiii. tin 1). Will (, hnloii

an, I its till, I earria.^rs, which ran upon llic

Nl w Nink Initial liiu s. The cslmdirs arc

_>.'!: inches 111 diami ti 1. ami ha\'' a slmke ol

'Ji; iiuLcs, whil, the ihiMii- wh.'ils arc T'.l

111, his III iliaiin li r. 'I'ln tin Ih>\ iih asiircs

lOS li\ 7") inches: the L:i'ati ana is ."iCi .')

s.piare fi I I tin total h, almi; snrfac-c

:!. t.'!7 sipian I,, I. siip, r In .aliuL; snrlac-

S-l'.i square feet, the lioile! Is 7(1^ imdies

in iliainetcr at front, and st<am is le-id at

74
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""'•' "'• •"^""-'Vl.s l:iM t.-ns, .|„1,. „l-,i, ,„„„„K|„,. .,v „„i,.

, , ,

' •
' '" "' '-!" "I Uic I iiyiiK Is ];{( (ir 1 m; »;'"

tons.

TI .

'""^- "" "' ''-ll' "I 111. t. h,!, I- HI |uM(l.-.l

'•"'"":''• "'"''' '^ '•' ''- '- t-n. ....ht .„ ,i„. ,.„„„.:.,, ,ji, ;,.,',„:;'
'"",''"'-7 -^'" -'"'I'- •II l""lt "I- •^t-.l. an.i •.'•.-,,•,...,

, .,.,„.,,„„|v
""•il.an.ls„„u.Iy..,|u,!,,..,l. It. ,,„:,! u,.„|,t Th, • ,in,:.,lw.. I,,,,,,!,,!'

'.
,.„ll,„„n ,IK

r"-^"y
V;"^- "'^^''^"' ""^^' ''•--'"l-'^--i^:^^M.n,sT. :^l'"'"'""''^' "' t I' I- 1; •-' l\ I" lhnll.,1, ,1,, ,1 I ,

'1.1. .111(1

"' "' ''""•'•'"^•'-•^••'•"•'Ini' InMii ,l,MM,,n !l„--\Viii,K ( lU -
• ,,„,

'"' '.'""'"^ '" -^ ""!"- "-• l"l'- Inn.hioii. 1-...M, ,,,„ ,,J„„„:'"'"'"• ''^^ '"^^"•"'- •''" '""I"'- ^-V,,,k.M^MMh,.n,^M, ,,;,,,,;

N. " \ ,11k ;i| .J. I.-, |,.||| , ;irn\ nijr n,

ll ''. t.'> tl'i 11, Nt 1,1, ,111

in

da

']
' "Z'T """'"' ''"""'• "' "^ i"i'-'i-iMnk.:,i„i,,i,.„„.. ,,„„:v,:;:

I'll. tnl.,s .ii'f •-'.)() n,.h,. ,n Iran. |„,.s,..m.. ,ts s,,, ,.,ai l,:,|i„vs ul„.l,

!;:":;,.'';'',::
'i'^,:;: ''':,,;-"-'--;t

-"-•-— ^" ^.-j

.,,,,, ,,
-- ,

','',,,"' -'•''' """'^'-''""^'Pn.vul...lu,||, St, ,„„,,, |,li.r,

';„
.;;:, .^'t:;

'
'^'""'' '''"•^"^' "--i-i"- '-^-' -•• ...'nn,

'

: r
^""•"'

'' "" '"'- - M-.'(i.; ,„ ,.,,,,„1s, ,„,.„„„,| ,,.|,.,.hn,„.. hath, ,arl,.T

;;:,;''":-'/"
;

';"•" ^ >i -i„. ,„: nn.. a,., .,1,.' ...,..,.„.,• ,„..:;

li'l.il hialihi; sin-|,-i,., tii t.iii'.i;i ,,! ."..OUT 7 I"' ^' 111, ll li> Ihr railwax <-,iiii| .aii\ .

A NOVKI. COMPARISON

the New York Central and Hudson R.ver Railroad system.

e
s now







THK NKW WATERLOO STATION Oh TilK LONDON AND SOUTH WKSTI RN RAILWAY

The Modern Railway Terminus

SOME RKCKNT DKVKLOl^MKNTS IN STATION BUILDINGS IN LONDON AND NEW YORK

rSKIN rli. rlsh.,' V. ,v ( iii|ili:.tii- Wh.li the -louth nl' trallic li. inall.lr.l

,,|,ilii,,iis (,f tlr r:iil«n\. I.'.t h. ri.ic nuasmvs in tlir pru\ iMnn ni aildl-

his vu ^^s rcnrcinilii^' Ihc- a\. r- limial l.iciHt i.s. Uif (ninpan\. in-t,au()l'

,.,„,. i'ailua\ ti niiiliil^ wciiiid |..ll.)wiiio llu |in'Vailin;: ta-li t.l laikiliy-

ii;ur li. , h lar iiKin rntirtaiii- an kciiiK 1-likr i xltii-ioiis to an <\isti!ii;

in". Vct tliri-c is no ivaM>ii (uiiL'V '-Ini.'tiirc, (icci(l<(l t(i |pn.vi(ic a 1)1111(1-

^1 u|,v tlir ilcad-niil el till- -Jr. I 111-' \v,,itl,v of llic vituatioii. II V..,. a

nhlion sImmiM he till- (ihj.ct lor .,l.lu(|uy. i-o-tly iii"vc, inxoh iii- an (Mlla\ d ali..ut

|-|,.- Midland liailuay coiiviiiciiioly (Irnion- tl .(MHI.dOO. Imt il "n-- llH-.inix |m.smIiIc

-Iratrd that aslli.liriv.ii in n..ard tu a rail- solution to tin- |.r.>M.iii. Ki-li! acri s ol

wav t.rniiniis inijit I., InllillMl .piil.- as land adiac. nt to the orw.nal statio:, «; iv

(•onipl.tclv as uith a ,alli.,lial NvliMi it arqnin ,1 ami ( I. an d Tlir (.rosvrnor fallal

inidMlnok its St. I'an.ras station. whirl, almttrd and ran parallrl with tlir

I'or iiianv xr.ars \\u- Nirloria tnininns of liii - was rrclaininl as lar as Kliiiry Hiidur.

tlir I.,,ndoii.' liri-lili'ii and South Cnast iioads aii.l hridrrs «vrr raisrd. ami the

iJaih^av w;is :l dls-racr to !!. W, -.! Knd. IrVrU of tlir thon.nr hiar, s I, adinr to tlir

;87
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slafioii ailjiish <l. 'J'Ik' stinl Inmlam ua^ ( laii^lui niatimi vva- iiii>ii- lar rcacliin};

utilised as an txtrnsiuii oi tlic adjaci nl Ovir l.s.(KM».(MM) |)ass(MMi rs use tliis sLilioii

lioli I. ami. iMciitcd in a fin- Uiiiaissanci- yiai'lv. "Iiili- dnrini.' the tv<nt> liiiir

style, now forms an iniposinj.' and |(leasiiii.' Iionrs soim 7n(i liaiiis pass ni and ont.

entrance. Tin- intt lior enihelJisJiiTM nts. so 'I'lir e\|n iidil ur.- nl a million sterlinu'

far ;is tli(\ alhcl the eon\ eMi( iic-e ol' IIm iiii|ir(i\i(l Hi. tr.iin .md iiiallMnn ea|ia(il\

pidilic. were plaiini d U|Hin more lilieral ol lln' st.ilKrr, li\ s(i p, i einl. Nun |ilal

lines, with spaeions liookinj; olliees. wait inir lornis w.ii- hud dnwii to mtm as many

room-, ele.. while a cirenlal ini; ana ol roaiK. ,A whh h lour are rcslneird to local

•J.">.(»()(l s(piare le( I was piosiiled to •jisc

elhow room tor coHLiestid laisiness.

J'lom till i:iih\j\ s point ol" vi.u. tin

trallie, w III!. \i\ m.ikliiL: .1 plat lorm l..")0(lleet

in hii^lli it Is possiMe to dr.iu two Ir.iins

alongside 1. 1 I aeh. so thai tin eap.ieitv ol'

the tirminns

i s increased

t o eighteen

tr.iins. Hy pro-

viding: a tliird

or miildl' road

m till' hays,

toi,'etlie|- with

erossini_|s. il Is

po s s 1 li 1 to

liriny m or

t a k e out a

I rain \v In n I he

,^ ll.iek aloli^'-

shli till same

plallorm is

;ilicad\' oecn-

pi<d at the

appro;ieli 1 lid.

A 11 o t h e r

liiis\ hrminns

u h i e h has

iitiileieoni a

s i III I 1 a r lip

h. .i\,il Is thai

ol Up London

and Son t h -

\\ . si e r n

l!:iilvv .-1) a t

Wal. lio,,, {he

e o o p I I k I-

s
I I n e I II |-e .

\\ It II it s IdU,

(hall. mis.i--

a 11 1 < I'll o f

,

rm MAc.Mi ui NT rROMA(:i (11 sr panckas. Tin mujiand kah way
IhKMINUb IN LONDON.

, !. c n -



Till \l()l)i:i<\ l< Ali.W \^ 11 l<\ll\l N 380

iU K,.„l >„. THK MW VKTOR.A UKMir.U., -l Un. I.C.NOON.

Till il' A Ul I.I AbS I mKM1\

,,1,,.,,1 tl„. nlatfo,-,,,^ <.f llii~ -t^.lion Inr s,, uliul, llir nnlu;i \ \v:i'- rallid IIIioll to rilllil

plai Inline I'l 1 Ml- --i.M 1..

;::;:;; ;;:';a,rn,r';;an,; ,::,:... .-;.. ..; ah,,..,.,..,.

1!;;. ;,:|. ,n„.:„nnan„n. H,. .1. ^t^-n. ,„.„„.,.,. I. Mip.vlu-ial a,-., u, . lu t,,. is

Lciii... situa'. ir, a .IniM Iv |,o,,nlal..l t,, -J 1
1

a.-n -.

,|. ,|„. „„.st <•r..^^.l^,l Tlu- nunih, r d n,M.n.arh n.a,!- u.u
n(.iL;liliiin|.li(' .

mi

sp,.|s ,1, S,H,ll, 1,.>,.,,1.,M. ,1, lac.l -,.,iul,.r.,l inrnaM,! Iroin u,

I' . I 1 i I i. ,> . 1 1 . 1 VI ti 1 1 II I I '\ I 'I 1 11 nil

I Ian uiM to sirv. -J:! plalionii- Mith

Id , I,
\.| 11. anil Hum',

„,.. ,..,|an.- I ailihni.na, .n, Irv-iil- nniniilia. , Iv ..ntM,ii. ,1. ^ta.H.n, ...n a,l

^- '

unoMil :Vl mails. Till, rniuninunts i.l llu'

|,ni,li.. «.n liiiinr in mnul in pla ni:

n,.. inmrnvin,,.,,, «a. un, i.l ,h. n,.... Hi., n, u liinnnus. inaMuml, a. tlu- ^n,up-

.u,.,.,.i,..!ha. ,v,.i.lias,„.inan,.n,p.i,in, n,. of .li. plallonns. .nni. aill.-n.

..„nnl.,..,on „„„ ,-a,l.av .Lnnin, n, ..na, -las. s ol .nillu is ..am,,! ou U|,o

lUi.an, Tol,nn. 1. nif. .11. H Hun -- vaMuna, In,, s, .1,,. <.nv„la.,nu a„ a s

„„o|.sali. .l.a.ani.i. or s„.,.,,s. sHiooK .nlai-.i,!. .I,,!- Mu- ,-l.av a.hnnns.
,

a-

:„ln.K lion itsilf is ,m.v,.li.il «iti> anipU- aironi-

itiou lo. rarryiiiu <"i' ' I" ii'l'irati

set ilown as Hi.- piin- loi' i'l'l"'

fjiciiitirs. Iinl il was a.ci pi

a u ni

fliapfis, (•'ii-fliis. anil wlial not. lln:

.,r ,„.^.,l,. w, ,., .Mitii!. anil the lirst st.-p mod
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This phoioRraph gives ^umc idtj ui ihe enormous length oj ihe pl.illorms.

work .i-.ii( i;il, ,1 uiih a l„i.y ami |.(.|iiilai' archil, el iirallv ma- iiilici rit railua\ stalioii

'•"'"•'>• ua- lakni m I, an, I.

lint ir (III,- i|,sii-,s I,, nail-,' \\]y.\\ ,aii I.,- I',,r Ihis |,iii|.,,„ a va-l tra,t ,,1 Ian, I was
ai'ci>lii|.llsii, ,1 III iail\\a\ I, i-iniiiii-. iilaiiiiili-, lahl wa-l,. nlli, , -. Ihhis,-. ainl a lai-l of

(111,' must i;,> 1,1 III,- riiihil Mal,s. uli.i,- ,,l li, i' IiimMiiims , ,| a \ an, ,1 ,1, mi i|,| i,,ii l„ intf

striking' works ,,r II, IS ,-liai-a, I, r an olT, n,l. s»\,|,| ,|^^a^. In lact, it ua- III,- IiImo, st

I'r, \ Hills t,, till- \t-ai- l!Ml() all Iml on,- rail- iihIin iiliial ,-|. araiic- ol oi-i-iipi, ,1 Ian, I in lla-

"•'.^' ""' 'i'|'n\,,| ..f a t,.,,liii- 111 N,« |,isl,,i-\ ,,! Ill,- ,-i|\, Wh, II tills l:,sk uas
\ •rk { il\ . 'I'll. ,,lli, 1- In I Ilk Iiii, s ,-aiii,- I,. <-,mii|>I, I, ,1. Ih,- ,-,Mii|ia]iv , \, a\al, ,1 tli,- silc

a (lead ,11,1 (111 III,- u,st,i-ii hanks i,\ tla- t,, a il.ptli ,,l s,,ni, M) I,-, t t,i Imn^' the
llu,ls,iii l!iv, 1-. anil 111, |,ass,-iin,-|-s |ia,l I,, lia,-ks li, |,,^^ Ih, sin ,t |, v, I. s,, as I,, nam
"'-"'''!> fill- "ati-i-uay li\- h i-|-\ . '{'h,- , as\ , nl lan,-, l,i I In I nl" s laid li, ii, al h I h,-

i^ iiiis\ |\ aiiia l!ailnia,| siit|.|-,,| sii-i,,ii-l\ Ilialsou l!n,,r.

nil, 1,1- this handicap, an, I m \ i, \\ ,,( Ih,- Th, I!,,man l),.n,- s| \ |, Nvas s,|,,t,,| j,,,-

I'"' "i"' Ih, ULi-n-Lial,- iiT |",ipl,- nandli.l Ih, ImiMin-. il ,ici-npi, s piai-t icalK a lin;:c

''.\ 'li'- h III, s had ris, II li-,,m .-,:i.(Mi().(Ml() s.pian hlock T.ss h I 'J iih-Ik s In Iciiiithhy

l""l'l' ill l-^-^'l I" 1 H). (KM). (1(1(1 p,,,p|, m T'.i'J t, , t n I inch, s ,|,, p. TIk- whol,- ol' th,-

I'.Mw; it nsolvi-d to ,stalilish its |,rminiis hiiikliiiLi. whah c,i\,is s a,-n s ami has a

in Ih,- Khipm- (-il\ of Ih,- Kmpii-, slat, : ma\imiim h. i-_lil ,,\ I ,-,;! h,|. is ,1, \,,l,(| to
'" il"'ii^h Ih,- h-iri,s s,, tai- as passi-n.., ,• t|,,- n-.piin ni, nl s ot I h, pnMi,- an.i I he
liUMIK-ss Mas ,-,,11,-, III

, I ill lax, .111- (it haihlhicj of Ih, trains. Ih,-iv li(-i.,i,' no
tlilics. Tlic kill, I- w, n- su(-c,ssfii||s ,-,ini. sup, isl ni,-| m-, in Ih,- .j, n, nilK .-ic,', pled

I''''"' '"> " ihilish
. iiiiiiK (-niiti Urni. and s, ns, ,,|l h, \m,i-,|. sii,-h a- for I h, pr. , ion

-iiiiUiiaiati;;- :_', i;;c rai-ini; o; t;,. i.ni;, ,tii,i oi .iiimmisi i ai ion oiii,-, s or a iioni, i ii.
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nmin .a-tin.-n.. > .U . .... ^ m„ I,, s ,„ 1.
.

,
1 . < pL-.lv -I--'"'.- "';''

';;

l..n..ll, \0H r..t S iiu-l„> ... wi.lll.. aixl 1.-.0 ••...ifusH.n <•».. ans.
.

II.. n...ll„.
,

m,|. ,!

f,..; in h. iul.f. wl.iK- .l..r.. an- a n.nMl...r ..I .1,. I- nn-.us ,s assi,-...! .
x.lus.v. Iv ... .!,.

s„,all. r ua.tin, r ns. l,a«^a«.- r I. I. Luu, l-lan.l Ua.lwav.M ..a snipul.ary

I III. I'l niixvlvaiiia Hailioad. and Ixinj:

iilionr :. I.I t.l.iirai.li ollii'. s in fa<t. < v. ry <
.

,
, n

'

,ssil.l. ..onv.ni.'..- .1... .1,.. pul.l... .an ,.,..1 u,.h .l.fn.t ....k.n. ol,,.....

L,,.,. T.av.,-.in.-M..n.-...lvl.i.lMM,,..n:.l .n.ian.-.s. an.l -N,.. tl.i^ Ih^n.^ -I- -an

.,,,,1 „„„,.,„ |!o,m- is la.ilt ,,nt,.M.allv. t, ;,ll,.. .l.-s n.,1 ,„,„. ,„.,. .-..n... I u ,1 1, 1 1,;,.

,.„,,,, ,1 |ai-.l> m its .•..M-.tni.-.i..!.. Hh "I 'I" """" •'"

riniiiMl. inal.vial li. iiit; Miiportcil ml.. Hi

I'anipaLiiia. in ii Tu..!.. Ilal>

Oil. .•iiii--|ii(ii.iii^ I.

•I'h, . racks alv |,la,. .1 :!.. I.. I I" 1"" tl"'

S.al.s l,„ .1,, m.. t r„r l,.nl,lni. ...n- -.,-. I, v .
I. an.l ...r . h.HM .

nn. .,,,..„ an

„.,.,. 1„„M ll„ .,Man„. HI .In l!..nKin Vn„n,,,n tnniknniuas .!,. hno|,s|, ,-a,s...

,,„,, ,,„„.,.,„H,M tins .,! II,. .ars u,lh..u. .luiil.n,^.. uas a.l..pl
.

.1.

...nnnius I. Ill, nu ran.l ^pa.-i....,,, .. Tl,. n an I. pass,.,.,-- ,,lal|-..nn. a...!

of.l,..nnan....an.l.s,N.l....lil..-l„..> I
... .M"'!'' - "'" "" ^ -' """

v.l.i.ulai- .rail,.-. ^. Hu.l I In MUM,. I
-Ml, •--. I.a.,a,. an.l

.

N,.n .. hHv In

I
,s.„.,up„,l n, pas.in. inan.l...,. ..I a.l.l „ I., tl,.- sta....n 1 1,, n ,. a s a^. >

ar.l,

l,„. .,a.,..n. M.a-,..'.. ' .-I .1 ! „,. ,„, I,

^ ,

an .^ a...vs.

,„„. halli.. al.„^, .1,. ..am |,la...,nn Th. .ai.l l,a. „;n„l....l M,lm.. .apahl.

t I

u I A CT ar rof^
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THK MAONIUCKNT NhW YORK CITY TKRMINUS OK THK PKNNSVI.VANIA RAll.ROAIi

The huildinK covers a huge block 788 (eel 9 inches lonj by 799 (eel 111 inches deep. The 21 roajs
nie J6 feel below Ihe slreel level

"• Ih.I.Iih- .-i.M. \,iiiil. V. 'n,, .lunrcnalc 111, slatiiiii u.is rciilx Id nc.ivi Iniiiis.

I'liyll' "I III' -I -l^iiMJuiu lr;iik^ III III. (.cnini,! six m;ii-s. ui.il. Ih, "ImiI.oI IIm-

sl:ili..ii 1, -.'L.-MHI liih.il I,, I. ()\,|- l.'id.dOO ii;.is<,ni\ u.:s i(.iii|il, l.d in :i|i|iP.\iiiKilrly

culiK' y;n(l> III conci.t, xv, IV Us, ,1 tni- lliirlcii iimuiIl-

IIh rclaiiiuii; u;illv rniiii,|;il i,mi>. -I n , 1 'I'll, r,,iiMiiMiii,,t i,,,, ,,t | his ihinnn pn.in-t
lllKlHIIIi:. ,111(1 Mlh -,|lll,'||||(

. •I'll, nI;iI|,,II «;is ,I||, I,) ,111, I|K,,| .\I, \^, 1 1, 1. I' .1, ,| 1 1
1 -I , >1I

'"iil'lii'ii 1-^ Miii|i,,it.,l li\ i;:,(l i,,,is.,iiiv (assalt. IV,, 111 Ml.- la., Ill, III Ik asMiiii,,!

'"I "'-• "" ^nalisl u,il:IiI ii|„,i | H,, ,,111-, ,,l In, I', miss K a ma s\s|,ni ii,'

wjiii-li IS l.(;,-,s l,,iis. 'I'll, , \l, ii,,i ualK ,,l , I,, 1,1,, I I,, ,,tal,l|s|i Ills iailua\ 111 111,'

III, I, inmiiis a-L'iiL^al,' -J. t:,,s I,, I ii,ail\ cnliv ,il N, u \,<\V ( il\, allli'iii^li il ,-,.st

liall a mil, in 1, iiliI li. aii,l I'.MI.ddll inlii,- f, , I fj.'i.ddd.ddd I,, ,|,i il.

"' [link Liianil, \v, r, lis, ,1 m I li, ii- , n ,1 mn. Wil Inn casx 1 , a,-li ,.l 1 1,, I', nn-.s K ama I, r-

AINmj, III. r. ...lil.OdO |.|ili„. f,, I n.ddd l,,iis immislias avis, n an.illi, 1 slal, K |iil, ,1, \ ,,l, ,1

"I 'III-- i-'i'^mil, \M iv nlilis, ,1 m Ih, ,nii l,i I h, , \ii., ii,-i, s ,,1' a l,iis\ iMilr,,a,l. 'I'liis is

<l 111,1 1, Ml an,
I

(.riiam, ntalKin .,1 Hi, |iil,
. I li, (.land ( , iil lal slal k.ii ,>l I h, N, u \",iik

in :i,l,lili,.ii I,. •JT.dOd t.iiis (if si,, I. an, I l,nlralan,l llii,|s,in l!i\ , r Uaili ,ia,l. l-oiir

la.ddd.ddd l,ii,ks. wiiuliini.' |,S,(M!(» l,ins. |nii,s has Ihis nival i;ulua\ li, ,1, ,-ill,i|

'I'll,- 1111,1, flaking, Inr.n Hi, arn\al d Hi, ii|M,n I,, ovirlianl lis N,a> \u\\ I, I'miniis.
I,...,,.l., 1 ..... 1.. .1 »i .» ....:, I ,, , I .. .

"•'•" "'' .: ::. ;;;: ;a::\ ;:a% , liii^ r.•:i^v,iV \v,i-. liot
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|Mliiiitli(l t<' nm Its liMiiis ill iiiid oul <if

till' station l>y sfcain [m.w. r. The <iii> li"<l

to !>. haiil.d ill iuhI out l.y liors.s. ari<l tlir

dilliniiti.s att.iKliiii; >ii<li a <riui<- systcin

mav he inmuimd. rsiwrialiy iliiriiiL' Hi.

t. riifyiii;; lili/./anls of wiiiti r.

This roail siilf< rs imii< r one v rions

hall.li<ii|). All tiallic lias to l.r i.ali.ll<<l

ov.r four tracks i \t. ii.liii).' tlinmi;li tuiim K.

With tli<- (lawn of tlu- |.n s, iil cintiiry it

was realise. I that fiirtlici fa.iliti.s uonM

have to 1)1 in-oMihcl. Some Hi acn s i.l

nroilliil w n r. <|Uin il. ami tin- fliiif rlinilir. r

of th, roa.l. Mr. \V, .1. Wil^-iis. siitr^'.st. ,1

III.' most startliiiL' -.. li".i. that .v.r has

iK'fll attfiiijitcl III i;iil".i\ I. niiiiiiis .iiyi-

iici-riii<r. As til.- I. III. I in Hh iiniii. .liat.'

vi.'iiiils ol till' station is s,. valiialii.. In

siiMnisI,-.! that th. tracks slioiil.l Im .Ic

|irissr<l. (lis|«>s, .1 ii|H>ii two levels, ami that,

when eoiii|.l. I..I. the lipinr level should !«•

enclosed. Th. n h. iiro|i<>s.d that n|H»n this

r.M.f streets should I).- laid out. and hune

|„iil,liii(.'s .rected for tli. Ix nelit of I'oni-

UHic.-. |.rivate resi.j. i.i i.l |iiir|ioses. and

|,|, asiire. !!< adniitt. .1 1 1... I lh< <ost would

II.' |.r(Mlii;io"s. hut he emphasised th. fact

thai I Ik- ri'Veniie aceriiiiiu: from Hi.' Lfnn

.il III. liiiil.liiiL's would rt'iireseiit a r< iiiiiin r-

:ili\. mil I. >l ii|i.iii the oiltlav .

11,, sell. III.', n.itwithstanilin;.' its unusual

;,,i,l .larinu <-liaia.t. r. was approved. No

f.Nv.r llian '.S Ira. Us u . r, pnivided. dis-

pos.'.l .111 two l.v.'ls. an. I ail .
.nn .r-ini;

to till' lour trai-ks lea.lin._' .ml .'I I In nlv .

ri„ l.iu.r lc\.l I- .l.\. it'll I" ^uIiihImii

THl MAIN U'AlTlNi, Ki^OM Ol^ THK NKW VOKK CITY T

KAII.KOAP
i KMINUS Ol Tin-: I'lNNbM \ AMA
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Iralllr, »lii<li is liamllril o\ir '27 romlo,

wliili- I Ik ll|ijirr li \(| is rvclusivily llMil

for tA|iiiNN piissriiyir Mrxicr, fi>i' uiiirli

(I h'jicks iin- |ii'<ivi(lr<l. Tin- ulioir site

of IH\ IK-ITS li.'iil lit \>v (Acaviitril Id an

nvrrauc ilrjith of t.*i !ivt, ami Hit- iliuuini;

of this IniL' • p't iiivolvrd the rtiiiovaj of

;{.<MHI.)HH) I'liliic \i Ills iif soil, mostly dnIv,

wliii'li hiiil til Ih' liaiiliil from 10 In 'J.'t

niilt's tiway tn lir i|iim|M'<l. In lliis ili pris-

siitn niassivr rdimiiiis ami luaiiis hail li> he

set ill |hisitii>ii to olTir a solid foiimlatiori

foi- till' i'\|irrss traik Irvil. wliith task

4ilom' ahsiirlirij ovrr llO.tHIO Ions of sti rl.

.\Im»Vc this viailiirls anil liriili;<s hail t<» 1k'

rrri'tt (I in onhr to rtstorr tlir inttTconi-

iiiiiiiicalion of thr citv. and i-vrrytliin;;

had to III' arcom|>lis|u'd iniilir trallif I'on-

dilioiis so that the railway si-rviri's mij,dit

not lie ham|irri(l onr tittle.

Work was commriicril on I In- lasl siijo

of till oil striictnrc and lomplclnl siitiim

liy si'i'tioii Mist«ards. H\ the

,. ., lime till' two Irvils had In

m

iciiiipli'ti d :j"J mill s of new nvnN

had Ixiii laid, and thr 'jri atcr p.'iil nf

till' I'Xpri'ss li'vil roofid iivi I' naiK to

n Tiivr skyscrapi Vs. hotris. Iioardint; hoiisrs,

(lulls, thiatrc's. and so forth. ThcM- arc

to Ik' lit iipiiii loii^ Icasi's |irolialil\' !)!)

yiais : and l>y tlii' timi' this snpcr-

striirlui'c work i^ coinpli I. d imt a vrsti;;i'

of the railway, with Ijii- i\ription of thr

two j'himmy staiks of the power house

ill one eorrier. will l>e \isil)|i'. .\s the rail-

way trallie is worked eiitinly hv i lielriiitv

iri dillieiilties ill opi'iatioii \\ill lie i\{iiii

Clieed. and t he w hole of t In liiiildinns erected

oxerheail will dei'i\e liylit. heal, and powir

from the exisliiiLT power station.

Kxternaliy the faeade of the liuildiiii,' is

nias.ive and imposini.'. There are four

levels the st eri level ^.'aliii'.. the (Aprils

level, the suliinliao le\el. and heiow thai

a level fur handliiiL.' all l)aL'}.'a;.'e. Stair

Ca-sfs havi- l^ieii .'iliiilislii d. as tlie\ ihilini

oonjrp^-tion. in llu ir place .'irr ( asy slnpiiiM

inclines, or " ranijis,"' havin;; a iim oI

s in KKI feel. The circiiliitiii!.' area for

mlioiind trains comforlalily holds M.INHI

people; that for tinllKiiind trains, l.'i.lMMl;

and the ('onimiMlioiis wailiMi; riHini accom-

miMJation ii further .*i,<NNl |M'rs4>iis. .Mttv

t;elherit Is est imalcil t lull the Icrminns will

hold :I0,IKNI people without crowilinu. whik'

TO.tMHI people are alile to pass through

it hourly ill safety and condort. 'I'Ik'

arranu'ement of the tracks enaiiles V(M>

trains to lie handled per lioiir, this capacity

liiiiiU achicNed l>y the introduction of a loop

system whcrcliy incoinint! trains on lioth

levels, after dischnritint; their passciimrs.

can swim,' round to run into the yard ill

one side to await the next <'all for service.

This particular projt'ct is prolialily the

most expensive iiiidertakini; of its l\pe

which c\(r has hecn allcmpted. iiiasuincli

as the tol.il cost of lln- schi iiie wdl he in

the neii^lilHiml ij nl i..",II.IMMi,iilMI.

l'ossil,,y the iiiosi 1 \liaiiii|iiiar\ railway

tc minus is that of the Hudson ami
Maiilialtali Kailruad. eiilli>ipii;il|y

kiiouri as llir •• iliiilMHi Till" -. '*'«

. 1 .

•Hudson
I'll'iliiu iiMiiiniiiile;,! mil IhIvm.ii

| „1h..,
•

lowi r New \'orU a hI lie Nrvv

Jersey shore, and im nl iitalK Mi'Niiii; ll.ree

liii; railways, lis limvn |ii\\ii termiMiis in

llii iiMlmpdIis is at the corners of I'oit-

l.iiidl. l)i \ . and l''nltoii Slmts. Tin st a I inn

Is uiider^riiiiii.l, iiiliiiU lulnu Ihi I'Vijel

tin SI a. and e- ll;ink'd lis a I'l inriiiei il eon

(Till w.ill ,s I, , I ni tliiekniss to prol.il i|

licHii iniiiMJ.il Inn. 'I'll. .|i:ic,. I ni iiisi il is

'.".'ill' I inili|ilhli\ l.s,"i 11 I I v'. ide. and n\ rl

tnofiil ml. iiLlii. 'I'liis areDniiniid.il. ^ I Ih

railway tracks. Imniediali iv :iliii\i Ihis

is Ihr Liraiid eoneoiirsi , h.'iviiii; .i slip, iliiii s

III '_' mils. .\liii\e tills risi s a L;i'.;antic

sk\ SI r.i|ii i-, Ioxmiiiil: '-'- IliHii's inio the

air. III! \Wiiili III wlilrli Is oeeiiplid liv

iniiiv lli.in I. (Mill nlliri s. lih siipi llieial area

III w liirh . \eeeils .Ml aeri s.

In I lie erect i^ Ml el I Ills I mill I In:; moi''. tli.-in

•Jli.OOII Inns nl sli.l ;i||,| li;.,',l|().(M)0 lll'-ks

\M I-' II i|iin-i i|. Nnl nnl\- Is th. Iluilsiiii

'I'l rniinal liniliiiiiL: nm of liii si- hi s nl t lie
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<il\. Itiil it IS alsK mil of its Imsii si liiv.s

of iii.liistn. iitiiMmuh n> i« is »lir N<w V..ik

lioiiK of nil tin I. iitliii'l iiHliislriiil oruiiiiisii-

liMiis .if lli< riiif.il Slat. V. Ihtrtuu Hi. <lav

Its |H>iiiilatu>ii «.iiilil • >i<<l"» •" " <<i""*f>

l.iwii. sill.', it imiiilw IS ov. I- lO.IMMI souls,

will!.- iiior. tliati .•i:..iMM» p. dpi. pass in ami

out of 111.' olliccs tiaily in lul.lition to tli.-

KMMKM) pi.ipl. who lis.' till station in thr

l>iis. 111. lit. Til.' sk>s<rii|K r is flic pro|Krty

of til.- railway, ami tin' uross iiK.Hii.- from

th.- r. iital of III.- ollir. s al..ii. iipr. s, nts ov. r

tl.'I'.Ml.lMMI jM-r aiiiiiiiii.

Til.- provisi.Mi of liii;.'. costly l>iiil.liiii;s

for railway l.niiiiius piir|M>sis is hy no

means conlimil t.> tli. .itv .>f N. w V.uk.

iliicasjo. which is til.' Iiiisicsl railway

c.iitr.' Ill 111.' woil.l. is .-onl. Ill plat inv' a

mIii IMC for coiii'intiatiiiL' its scattered rail-

way stations wlii.'h will ..lipsc anytliiii!,'

pr. vi..iisly iittciiipt.il. II i-" vcco«lli»c<l as

1.1 111^ h.>p.liss|y jmp.tssililc I.I lioiis.' all

III. i.iaijs licmatli one r.«>f. owiii',' to Hi.-

eol.issal nnnilier of p.. .pi. ulueli woiilil

hav.' lo lie haiiill. il. Aecoiiliiiiilv .
mii .il'. r-

iiativc pniposal lias li. . ii ilis.iiss. .1. Tins

is th.- .ieauni; «\ a liiiiic Hact in Hie city

aii'l till' ilis|iosal of liv.- or si\ iiiainmolh

stations si.l.' I.y si.l. a sin. I of railway

I. riiiinl. At the moment the lin.sl ler-

niimis in lli< Wimly t i«y ' i"- tli"* <«"•'•

pUlnl in fill liy tlx' t hicayo anil North

Wisl.rii IJiulway at an . \|m nditine of

t».7.V».<Hi<i. Willi. It cl.xs not compare in

nia..'tiilii.l< with tlios.' to !>.' founil in New

York, yet pi'ol.al)l\ il is llii' most . \p. iisive

anil most luMirioiis hiiildint; for I hi' liiisiii. ss

whi.h it is call.«l ii|>oii to liandl. .
The

laiil.litn.' covers (i'.t.TiMI s.|imr.' f.. f. contains

H platforms serving li'« roa.N. and liaiidl. s

.'i.'i.lMMt passcni-ers nsini.' .'<-<» trains, wlii.li

pass in an. I out dail\

.

Vii'tiii.lly it i"- " III';.''' '"'•''• cv.ryiliiii^

ineid.ntal th.relo I). in« provi.L.I. with tli.'

.xceptioii of sl..pini: acco lodali.in.

Till re ar.' privat.- suites of apart in. nts for

la.li.s and cliililnii. coniprisini; lioii.hiir.

I. a room.. Iialh and dr.'ssiii« r.Kiiiis. .Imini;

sal....iis. .ni.ruency rooms, with full staffs

of skilleil mit'sis. cli.iiiist's shop. t;.iitl.-

iii.n's dressin-.' r.M>iiis. hair.lr. ss. rs. niaiii-

eiirin..'. hiMit I'l. aiiiii'.'. loiin..'e and siiiokiny;

r,,,,ms. whil.' last, hut not Last, is a lai'iic

Will (ipiipped Karate.

>(-<.

*••
"-I ^^

1, ci^MRAl. .sTAlinN- Ol Till Nl W VOKU

^^"^'^.r^^^'^1- ^^^'.^^ ;:;.aw^v?^How..o ... two ..... .kvk.s



c-kAlH KS AT WORK UPON TH1-. TKTK JrtUNl. CAmi: K AMI OOPS (B.C.) SKCTION <)! IllK CANADIAN
NORTIll UN TKANSCONTIM- NTAI,

How Two Men Built a Trans-

continental Railway

TH1-: ROMANTIC STORY OF SIR DONALD MANN AND SIR WILLIAM MACKFNZIK,
AXD HOW THKY I-'OUNDED THK CANADIAN NORTHERN RAILWAY SY.STEM

ANADA h.is l)(i II ])niiliicti\ ( i>r liccansc lie lias l)iiilt lip sdiiii' (if till' Lfrcifi si

iiKiiu' liriiliaiit ;iu n, liiil iiniir and ni'lic-f s\ slims of nrw mads in l|i<

i>ci'ii]i\' sii niiiili III llir world s liisliii'\ III' till slrani li .iniiiot ivc. "" Dan

liinrliLilit as a Inn iil railway Minn and "liiil" Mark, n/.ii raiiir lalii'.

Iiiiildi I's. Till SI all Janus .). \\ In n I In ( aiiadian Wist was jiisl awakiii-

i ii?^ Itill. Sir Dimalil Mann, and hili. liulli sau thr iiiipnrliniil v and Imtli"^ - fT' .

.

11.
J- '\ Sn' \\ illiani Marki ii/ii . ".Inn ijr.alilKil it with a tiLiliI and li('a\"\' hand.

Hill (Ircainrd of r.iilwa\ riiiii|:iist hi ton Tlir two " M's." all lioii;;li part inrs. an as

('an.ida wa~ iipc for it. and acronlinulv (liaincti'ically o|i|)osilr m tliiir characters.

sliook thr dust lit his honiilaiiil from his tciii|»rainrnt. plivsiipu-. and methods as

III I I or I 111 i nitr.l Males, w In re I ia n' \\as tin two poles. All lioii^di lo da\ Imth have

mill, iiinded scop,- tor his eiier;;ies. The rieei\eil haiiillis to their names in reco;.im-

e.\tt lit ol his success is lealisid to-da\

.

lion ol "something; llttemptcd suiiu tliilij,'
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,1,.,„.,- iM.H, s.m .V, kM,.„„ up a,nl ,!.,.„ ,-:,„.. lu k,n u nntl„n. :,l..u tlu .n.,u,. .

,,„. „,a.l,. :,. -Dan- an.l -IMl/ H,,- uav „1 M/n„ n|, la.l. an,l l.^uvs. I In.

,,|T u.'mM ^pMrn tl„ „l,a, .,1 a,Mn MM" .iHluultv Im ov,,r.- l.v
.

huinnnn, xwti,

[„- l,.nn.. .•oinra.l.s as - S,.
-

: .. u..nl,l nn, x..n„. ra.luav .„..>„,,. au,l n,

v.pn.nt a„ nn, al,l. .nil l.r that In. a .In.rl tHn. I„ n,a.l,,v,l ll„ mlnrar,,.

,l,..,.s,„n an,l v,nt,latMm ul opunnns oMi.nnn. up rnl.nal ronl. nU n
,
n, .a,,k

,,,,n,„l llH ramp lin «l„.h has ImuH np HMUts an.l ,ni;n>..s. Il„ n h. ...l.ll> al-

H„ n„a.at,o„s ..I llu s,- tuo ta.lua. .a.U-.l s,„n,. ,,l tl. nn-st ,hll,r„ll s,...tH,ns

|„„1,|,,: -Dan- ,, tlHU an.l nn,s,l. . ,.l tl„ Inn. an,l n, tins n,ann.,u.t as la,'

.„,, a u,ll-,l,v.l,.p.,l.annv.-.rn,,-n, las v.,s, as ,1,,. tnn,l.l,,l n,i,n.„- „l I'misl,

|„^„| II,, l,,nla..r ,.l Ins Sr,.llisl, ,1, srml ( nhnnlna.

,,1,„ ,. ,,„„v at iHUnr n, 11,. n.n.h-an.l Wla n t h. t ana.lian IVnalir « as Innslu ,1 lu-

tnn.l.l. o, tla lull .l,n p,vt, r^ th,- shark uas p, ,sua,l, ,1 t,. tak,. nv. r a nnhvav con-

,„ ,1,.. .ha.n,. n-.,n,. an.l uln, uonl.l rath..' trart n, i Inl. .
Mr u. nt. I.nt th,. Land ol

sun,., an aN. , pirk. o. a sh..v, 1 than a .olf T,.-n.„n„u - and thr la.ka.la.sual nathods

,h,l,'.,r a t.nnis rar.put. - IJiH; on th. nl th. S..ut., A>n, nran navxv so ..uTud

otiur hand, .s thr hddninL' .Ml.'ulat.-r and hnn that iu- nt.n-nrd l...na n, .hs,ust.

„„„ .,, |i,.un s, xvhc. ran in,,],. w,.h .n.iln.ns Th-n... !„ ^v,.nt to Clnna n, th. antuapation

.,s rasdv as h.s ,oll. a.nr can t-.ss caHh an.l -f s.vnnn. a la^ c „nr, ss,„n, hn h,- ^vays

,,...k ahont. uh„ ,s nu.,v at hon,.. at ti„- of th,- wilv (inn,. w,.,v l.,>.,n, hun
;

so.

,,,.,k n, th,. h.avdv .a,p.t,-,l oll.r,.. an,i aft, r a na,T„w ,.s,.ap.. Iron, ="''''' ;''';
'I

,,|,„ ,,v h„v,- of u,„-,ls. ..an ,„t his own Ckst.al .la.n.tarv wi.on, In- ha.l o f. ui.d

„,v'an,l .h,. snaus of war t,. , nal.l,- h.s ov, r th- .1,1,1,, ra; u,ns. !„ n t nn„ cli.on,.

,,.;,,„',,• to fnlhl flan- .nntnal ,l,va,ns. on,-,- naav. At that ,non„„t nn.nno- ,„

'
,,,.,1, hav,. n„nant„- an,l ,nt,r.s,n„ his- Hnt,sh 0.1n,nl„a v as p,„vn„ In.Mv pr,,-

t,.,„. Sn- Donal.l Mann was l„„k,„ in htaM,-. so h,- thnw h„ns,H „„,, th,s h, 1,1.

t,, a..,„a,lt,i,v npon 1„~ lath, a's an.l l„-..s..l .„„M,ntlv sn,r, sslnl.

Sirl),.nald ^,„.,|, p^,„, |„ |ow.r Onlaia,.. M.autin,,-. yonn- Ma.k, „/.„ l>a,l In
,
n

'''"""
an,l was .l,s,i,H-,l for tl,,- Clnn,!,. |,assn,^ tl,n,n.l, l„s p, .a,l,ar null .,1 .xp, n-

l{„t at . v,„t,,„ h,- .iuitt,.,l th.- i-a,-,,>tal . ,„•< an.l ,lru,l„,-y. H.- ^vas
^^^

,.„„| ,„„l ,na,l,- h,s wav t„ Mi<-hi,^ai,. I„a-n ,„ an ,ns,.,n,h.-ant l.a,-k-
-^^.^^.^^

,,1„-,-,- h,- l„-.an„- a in,nl„ r-|a.-k, Il,s «,,o,|s- v,lla-,- u, Toront,,. a,Hl Mackenzie,

str.-n.-th. phvs,.|u. . an.l har.h-n.-.l --onstitn- -h n l„- start,-,l upon lus ,-a,-.-, t

,ion snit.-d hnn to .h.s vn„,lin. task, and l„s ho,-i/ou «as ln,ut,,l. 11, ,o"k a hnn, hi.-.

I,., k.-pt at ,t „„t,l th, (ana.han !'a.-,ll,- poo-'K-paa! poMt,,,,, as a s,.h„,.l-t, a.-hr,

.

,|,,„s,,tsst.,l„os,.,ntoth, l'ana,l,an\V.s,. hnl .halln,. th,- v,.,n,. was an .rksom.

TI,.-,a,lwav«ant.,ltnnh,rh.ralho„san.l o.-.-upat,.,,, «,th no fntnn- I „' Imnl,, r

„„, o,a. pn,pos,s. a„,l th, ^.an,. lu,nl„ ,- n.,lust,-v was n,,nu. an,l I""'''''"" "

,;„-k s:,„ ,lo/,„sof n,.„ uho kn.w „otl,u,L' a hunl,.-r town, ^^l,.,,- in-
-

sta hhsh.d .„

ahont Inn,),,,', u h„ .-,.ul,l no. suu,. an unp,. t.„. lons husua-ss. supply,,.,' th,

.,„ .,„d uho ha,l ,a. ,-ap,.al. l„.-..nM- hunt,,, au,l va,,.,! n,-,',-ss,t „ s ol th,- „„dj.-, •

;,al.nv uulun a h ths In la,vn,. .|a.-ks. St..,-, k,-, pu„ l,k,-u ,s.- prov.-.l a tan,,^

„n,l.,-,-.-l,.aplva,als..lln,. ,t,l,a,-lvtoti„- ",v, s„„, ,„ .
so u ,t h . h- I,.- dolla,. . a

,,„lwav. V,.un.. Mann a,-,-o, ,l,n.lv ,1, „1,-,1 sav, ,1 I,.- s, t up a sau ,n,ll, „ .-nt ... Ws

,o ph,n„- into th, sa,u,- .ana. II,- .,„- fo, .1., rana,han i>a,-,„,- Han-v
.

As h,

.l.nd a .-.....-a.-t l.,r si, .p,, s. a,ul -.>t ,t. st,,! l-a.ul p.-,„t ,...,.1 la,-tl„-r and la., a

Tins nut,al sn.-.-.-ss p,-on,p., ,1 hnn .,. nalnl..- - s,
.
Ma,-k,-,..„- -„. -.1, ... -,1,1 a las

,„ ,-„lua^ laul.ln... hut h. h.s,tat,.l 1„- !„- also h,..,.,l huns,-ll u, .h,- lua.t ol

i l|



5')S RMi.wA^ \V().M)i;Ks ()i« rm>: worid
llnlisli ((iluinlpLi. Ilir. M.iiiii ;iihl lir III! t it-, iini'nil iiiii-- piiij.cl. \(i-(>i-.lin'^!\ il l:m-

lii ipii III 1\ ill t 111 ir cniiiiih i-ci,il I iMM-.,icl idii^. l;iii--Iiii1 n ;1. 'in- (l;i\, M:imi -l(|i|iiil in.

ami II iiiilii .1 ( \|ii 111 iiri s ami ii iiumini-i iins aliil In liiiil ul' liar'^aiiiiii'j i MJiaiiL^rd In--

aidiiml t caiiip Im. Win n lli^ (.njd, n lilr vi\jn'j. lor IIh- i|. p lirl cliarlir.

Spiki- (il lln- ( aiiadiaii I'acilic l!ail\(a\ was N'nw In hail Id lai^c IIh inmi. , lo 'n'ljil

EUII DING A llMi'OKARV TKISTII. I'.KIDGl-: IN NORTH SASIC ATflll . WAN.

ilri\i 11. and (lie i-iiiipN Innkr up. lacli of tin- liiu . Dispili- flic (aiiakini:-- of Iiis

lliis t\saiii Willi Ills oviii \\a\. Irn nils, wiio wanud him that lir woiilil

Il was mil lint il t 111 iiiiddlr 'iiim Ik s thai unit di^aslir. hr di cidid io inakc a

tlir I \M> <aiiii tiiL;i I h' 1' oiiri iiHH'r. V'oiinu liold phinui'. Ilr \.iiil rast imd laid

M.inn. ha\int;' dispnsi d of his niiiiiii^ pro- iiis plans In lnri tin liaiiL ol Muiitrial.

piiliis ill linlish t (>liiiiilii.-|. uaiidil'id cast Ilr was kiiii\Mi to tin in. Iml. altii' In-

and liappriird to Inar thai a coinp.ins iiad iniiplitrd his \i\id piiliii'is ol llic

had Si ciiri d Ihi- i-li.iiiii' lo liiiild a lin.- fiitini' aNvailiiiL; sinh a pmiicir inad as

[loiii I'oi'ta;:!- la I'rainr. It- niili- .i st (,f he pniposcd to la\ i|ii\iii. llu \ iiliisid to

\Viniiip('L:'. to Lake W'lnnipi lioosis. ^l,^,l|. aiKam-r a pi nii\ iinliss In lould liiid a

had 111 111 (ontiinplat ihl;. in his own ipint |iartmr.

\\a\. the idra (if stalling ,i in w railuav. This siiiiud .in insiipi lalili dlistacli- to

lint sonii how or olla; llnn^s had imt .Mann. Iml Danir I'lUliiiir ass|^|,ll hnii.

[asjiioiic d thinisiKrs In his jnic of jaiicv . Thai iiil;!'!. as hi Iniaiil.d thr train lor

Sllddi liK hi li ;irn( d thai 'hi I.akr Manilolia Toronto. In tnnilili d inio ^lalkl n/n . whom
liailway and (aii.il (onipany was in dilli- In had not si i n smci- t In \ p.arti d in Ihitish

cnitics. The coiiccni poss, ssicl pliiiK of ( ohiinliia. .Mann iiiihildrd his idias to

initiative but no whcnwithal to carry ont .Mackt ii/ir. Tin' lattc r iKcaiiii tnthiisud.



f II



6<'0 KAii.w \^ \\()M)i;ks oi nil; would

tl>/

V^l

.iihI III! lu \l ila\ a pailiic I ship \\;is

ill i\\ ri ll|> Ik I wi f II t III III.

Maiili was iiuw ready to tackle

111' l>aiik a-aili, liiil as .MaikMi/,ir

was innri a.!, pt at tiiianrial trans-

arliiiiis In was iiiinisliii with this

(l( liiatr task. ]{iit while Maeki n/ii'

\\as wiisllin^r ^Mih Ihr t'maiii ii i-s.

.Mann iiiude aniillier inox'e .and

I lleetid a sill, 111 eiiiip. lie pel'siiadeil

the Maiiiliilia l'i-|]\ iiieial (ioN riliiia lit

to Liuaranlic the lie \\ line to the

ixteiit ot tl.lUlO per niile. .MiIioiilIi

siieh sill,sidies had hei n (xlinded to

eonipanv owned lines. il riprtsinlid

ipiili a iiew' and iimil departure to

assisl a pru atel\ -o\\ III d eoneein in

-ueh a \\a\. This aeliie\ eiiu nt in-

aiiLiiraltd what has since liei'oiiic a

IiIl; policy ot the Maeketizic->laim

railway s\st(iii. ollaniise known as

the Canadian Northern Itailway. a.'al

lias liiiu continued up to this (hiv.

'I'lie sinews ol war In iiiir siitlid,

const met Ion \\as conuiieni , d. In

l^'.'i'p the iiM t;ils Wile laid Iroiii an
oliseiin xillace kiiu\wi as (.ladstoiie.

to a dot on the prairie llti) miles

distant. \\ that tune the end of

still did not (Mil lioast a shack.

Iiiil in aiiticipalion il was clirislened

DaMphiii. which to i!a\ is a lloiirisji-

in:: lii--.li.

It was ail iiiipri tciitioiis hi emniiiLi.

I'JlIiI II II ears and three loeoiiiol i\ i s

siilliei d lor iiaiiilliii'4 all t he t rallie,

\\ hile I he s( i\ !(, -veas t \'. n t rains

I aeli w a\ a w c i k. 'I'liirti i ii ini n

and a iio\ eoiiiprisi d 1 1 o whole ot

the lallwav s|all. and "J:, (I a wiik

siillieid In d, fra\ all xvarcs. \'el

diniiiL: th' Inst sear the hltli !inr

(arind no less Ijiaii tl '.'.Odd. and a

haiidsonie surplus rMiiained allir all

eliari IS Aveii niel. .MthoiHdi the

outlook eirlaiiiK wasios\, Macken/ic

siir»jTcs|rd that the railwav should be

leased to a coni| ly, and that they
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.houU ,..,„, „ln,t. ,l„n-,n,r.>,^,U.ulHr, :
n,..„l,..„nl nunnn. t .-l.t.'l I'-U^

1„„ M:,;, l,l,u,t l:,,n„l sn,l, a tl„n.. Tl. x n,m„ ,l,:,l, Iv .1 U, un,k t„,.,nn,,t

;i;h| s,, a llji:l Li n 1
1 ua-, kr].! n|M,n

„sisl- - sl,,l hkhI a.n.s. Il.r I) ini..i.

,1,1,1, will, 111 !lir II' ar liilMiv uill lia\'

,„1 i-isliii- (.11 111. Allaiilir ami Hi'

.\^ lliiiiu- I'lni' il "III. Mann's miuii ii

, nr, was a i..Miiiial. i ii'c'iiiiisl an

I'l,;,! IIKI mil.- sir. I'll "I liii' "•!' "" ""

|,.M,„lali'.i li' (anailiaiiNoilli'insx,!.,,, '.Ili.r ui, 11,. I'a'Hi'- s,al„,an|s.

u|,„.|, |„,|ax ,nil„a,'s ^ .V.. 1' > ( .n |.a|„ r t liiM-l'- -l^-l"""'^ '
^-""^

|„M.I's l,nn.lr..l-- '.I lin, s. aii.l I In n '"Ush urt in- roinnininral in-

, ||,,ks. s,, a. I., I.nil.l lip a I ian-.'<.nl iii' nlal

„|,.,-nas llaMii, ol.lani.'la. 1 stall. niiluav, a|,,..a,s I,- In mix s„„|,1, ami

,|„, ,„„ -M'^ v.nt sl.aiiiU ali.a'l, a'I'l- imN|..iisi\i. Imt m jnin nalilx H iia^

,„.. ,„ ,11.11- s. si, 1,1 .h'ln.l.'.ill 111' ,..an.' l—'l --1-' 1'
.niiuiaWl.

.
•'•'""-';

p,;,v„ir,sal 111' ral. ,.1 a mil. a , lax . ami uhu-li wiv puivlias.a ... I.ml am

,^,,,,,,1 I,,, .,, ,„all.,- ,.i s,.l1i,.',l lo s,.,v,- 'MiTiiulv liiiiil'.l liH'al

III a'liial opii-alii.ii

i,,i|,. wl,i.-li liav l."n pl'.ll'.i "I' ai

III

„,.|s, ami I'.l- tl,. im.st pall ".iv lalil
11,1^ pan uas niainl;

"'Vn'tlus'pl m .al ns.. Ill' voiiii, rail- lliion.li pliNsiralU ,
asv rmintiv. Ill'- pn-

..av was al.l' I" lak. a.Uaiila.. s,„n,.lial m„l'i- s,. Miiall iiml' ,1 akiii.s sl.nnk-

„| ,|„ ,; as silnali'.n as ni- ti-ai ans . lloM t"arr plisl, sladlin-

>^-i'i"« „ pivvaii"! Ill taiiaila ,.i w-ik. rii.ls, I",' nislali''. m III'-
'

asl llir

Opp,.rlu,ul,cs.
^1^^^^^,^,^^^^ (M.l^aml 'ImIs I ana-lian N'.iMi.i.i w as , '.iili..iil"l x^H.

„, ,|,||Vi'iil limsu.r. linill uli.ii lli. l-'inni lli' spanning "I a .ap .M- n.liii- liin-uj.

,1,1-- llic ra-Li'il. iinr'iiinnt 1 ,|i\<- ciiniiliA "I

was on. S'.in. pr.'V..I pn.til ahl. u
, , , i i i ,.

,ak>M.s:l|„. nia,.nlv,l,'lm,.. Tin "I'It Onlan„ wlm-l, lianiss... I:,- liiiikl. i ^ ...

..ailwaxs.w,,,,., II,. ,„ml,li..nsw,i. las-ui- tli, C aiia.lian Pa'-ili.. IM «av .. s.„,K

,,|,,„ l.-as..,! „i- 1 1,1 llus.. s,,.,.,aks„|pist S .-„.,. mil. s„Mli'liai'|.s..'.,is,im.|i„n

an.rinni.'llli.inl'. us'lulaivoinil. Tla n U -1 :M,M i-H'' .^
'

ha. I.> I- nii'l. ,-

ilsm-lia n.a,llail.,ll. P-- pi-ntaM'H ta^' --1'- - i.n „! 1„ -al ivm

was .li'.pp'.l pi'i.ip.lv uli.n Ml.- leas,- al 1' as, m„ l,,i- man vv, ais l„
,

..n,'

..,p„.,.,,.
'

Vh.
'.'. -Ms- I'.ll'.-.,. Ilils .t,-„,|-.-lllisl,',l'ls, puaslak-nll. all^

uluur. v.,-v,.l,.s.lv. 1, iiislan,-' Hi' -v s.-.m"! a i'-'.l li-l'l ni"- th' (-at

(anailiai, I'ai-iti,- lia.lwax l,as,,l -aO niil.s l.ak.sal I'ml Aillnn-. In
^^^ ^^

,,1 a ,,„ik i-ailu.iv 111 Saskal.-li'wan. Th' larl . t li-- pn s' nl pnis;
,

il
>

nl
^^^^^^ , .,k,.,,.

|,.as,-uas m-arK "ill. ami „ w as a,-r,-pl , .1 I Ins lak' p.n-t .-'Im .nlinlv

a. a |o,-'"„m '..n.lnsu.n thai H w.ul.l I,,- 1'- tli- Maik, n/i- -Mann milialix.-. Uh'

n

,.,-mW'-.l."Hii. ... ,v,-,-v s .ii-piis,. Ill'- 111. rana.lian l-a.-ila- Kailwav wasl.nil a

,i,., „.a,is....ntm.n.al.l,:im., uanlit. Slill. .hMsi.mal poml u as .s,al,l,slu-a h,
,
. .'-

„. ,..,.. was lak'ii lip: D-naM Mann ,,1 li,-,- u ,1 1, p.-i.al la,al„ „-s M link ni' -'

h

,, ,, >„,,„,..,. Ill, IS lia.l.i-asp,,! Hi. Hi. lak.-ti..llu-. ,'.n, , li'- ninnu-ipal aiil l.or-

lli, . ,.f 111.- Miini'i t"\wi -n-w s,,na uh.i.

and ("iishl' 1-. ,1 Hi.- Iiansr.in-

a.-.pnri

sit iial lull.

In Hiis manmr Ha- Ma,-k. n/.ir-M,iiin ax aru-imis

i„,.-,-,s,s w.,-.-aM'- ... 'M.n.l th, ir mllu- .imn.al lailuav ,n 11,.- ..hi „l 11,'- .'.'--

..n..,- .,-on, 1 1,'- .asl.-n, linn, s .,,1 la- H'-'-kv X '''•-'•''''

''^^^i / vT^r'^i, a.

1

Mi.unlauis „. Ha- s,,,,,-....!' Hi.- .Vllanli,-. a,'-.l Hu- s„ rnilinn ini„l al las, "'h ',1

A ,,,„...,„.| i-ail.ax wlm-h ,-'.nl.i s.-an-clv -
ass,..,! -„H,'a- 'anl. -;' ' •';

,f,.,,, |„ k.,-p Hi.- w-.ls .IT lis l,-a,-k
.,„,ll..>v,n..x,-l'.l',il\\.n-„.,.,i„..nl.s

loiiml :i piii-i-lias< 1 al a pri" m tl„. ,w„ w.sl. il Hi.ir ail'-ns,s w... ii.'t i-..nsi,l. n ,1

railxvax liinldn-s. linl Hi' l.iH. r lia.l i

70

,) iaxonral.lx. Iml Ha- town n .^ard.-d tliis as



t)i): KMLWA^ WONDKKS ()l IHi; WOULD
a Mull. 'I'Ih r. ii|Miii. oiii (l:u . I In ( iinaiji.ni

I'Mi'iCic r .iiiiiih nil il III ii,ii\i il-, 1 sl:ililis|i -

mint- to llir nil! lliiiU..ii i:;i\ |ii.-l. mill

I'lirl Arlliiir --auk mill iili-iiiiil\ whilr

Fort \Villi:iiii lOM' r.-ipiilK. iiiilil tin I :iha-

i> III! l',ii ilir .' "
'I'ln ilillinillii s uliiili

In ( ^iiijili.iii IVhilir I \ 111 III III! il III I I :i\ I rs-

lij III' riiL'_:ii| iii'iiilil .nil l.iii'jiN \M IT still

i\ III : \^ lull I III l;irl ; lull tin ( .ii\ I ninii lit

.III (liMdVrli il all lasiir mull I.MlIni- to

TYPICAL HKIDGl; PROVIDII) lOR TIM. CROSSING Ol- THK WIDK WKSTKHN CANADIAN' KIVKRS.

ill. Ill Niirlliini ill liili i| III s|i |j ihlii Ihi' IIh iiiiil'i in tin '-isinliis tliruii-li Ihr

lilmik r.iiisi.l li\ 111! riv.ils ailiuii. iihi-ii-, hI .Sir Smiillni'd I'h miiiu \\as still

Will II I In ail i\ Il II - 111 Ihis, I \Mi laihiay Irish in Ih, ii- iiiimls. \\ii\ nut iaIiihI

liinlili Is \M 11- ciiiiliniil Id till' |ii;,iii( |iiii \V( s| w .ii,|s inir tin- idiilr |j|iiIIiiI ii\ Sir

\Miiis liny (alliiil llnir lim s as far \\isl .Sain lliiiil |-'|i iimi'_: '.' It a|i|iiaiiil tu In

as l''.ilmiiiitiiii. tin- |iiii\ iin i.il ('a|iil,il iil i|nit'- :i fiasilili' |irii|iiisil nm. is|Mriallv as

.Mill I'ta. llinailmL: sininnl |hi- nrlnsl anil tlir I'li lining rmitr \\:is ii\ i |-\\ In Imiiiulv

niiisl liiiili- runiiliy \m si i,| Wiiim|.i'j. (a nr than tli.at ailnalU lullnwiil li\- the

lla\ iiiLi rlh rti .1 a liMil Inilil in t In I .s|. ami liis| I r;msi mil im nl ,il. Tin miirr tin snli-

lii iiil: ill Ii nniiii il In inmnrt tlir lailir ji rl \\,is ilisiiissi il ,uiil ilissirtiil tin mure
\>iili tliiir wislii'n rnads. it is mil sm-- i nl imsiaa ir I lir t « n i.iiIh a\ limMi rs lm'i u .

|ii'isiii;j that lliis, Imi, I nil I'liiism.; spiiils I'lnni I'llnninliiii tn tin \ i lliiw In ad I'ass

turiirii linir (\,, l.ntlnr \m s| .in,! ,,,n- \i ,is a m.il ti |- ut sunn .'."iit mili s. w hili tluiin-

tiiii|ilali (I tin |iiiss||i||i| \ 111' I ari\ 111^ tlnir In ti.l'Walir : //; l\,iiiiliiii|is was ;inillur

Iraiks Ihnnii^li Ihr ijnrkirs In | h, |',arl|ii'. .•(."ill inilis a
1 1|

Hi iM II i:i I
'

.

'1 In i|i|i shoii aiiisr. " lliiw call \\v i^vl lit liirc t Ins imil r was arrr|itr(l drlinilrly,



TWO Ml \ \\l) \ IKWSCOMIMM \1. I<AI1.\\\^ <"3

l„„,,v,, 1,:,,,.U ul MHv.vnr. u,i-, v.nM.ul ,,1mvmI. In. hi, m. I
iK.rk. ..,• l,l,,.h,l

,
1. an

,„|„ll„ 11,1.1 I.. |„„1. Ih. Ilnrkh-. t..,l,. ..ul ol iIm U.S. M, .,> tu. ,n, n.;„l l.,r

iM.v.r. il at all liussliar. a -111! <a-uv |>a- lii. lail-.

,|,n,„.lMl„ .an,.-. TlH.s..M„-V.......,vUU,,l 1. -- ,Mnna.,,l ,l,a. ^„n„ ...C.O.OOO

,,. |,,r n,„ll, a. Ih. 1'. a., an.l Pnu liu.r «oul,l l,as. L. Ih .x| !'! ",„.„ Ih-

,,;,sM-. I. Ill uln.ualJv 11 ua~ .ImmI.-I llial iiaHihlain

I'll, uia,l, ^^as alia, k< il all

,1, . W iiil,' ariMi, ^ ul iia\ \ i, ^

.,|„ ,1 II,, II- ua\ ", -luav,ls lii'iii l-.,liM,.li-

,lu iM.iii Im lu, , II l-'.iliiaiiiliMi all, I

ih. \-, ll,,uli,a,l ua. 111. iii.'-l MiilaM, U, li,l, vval. r.

,1,. s..l„iii,. l..n lis II ua^a,l,.,.l..l. :'!'-. Hh Im.. Uhll,- allni.^ ul nasM

•(|i, ..,,111" u, -I ul K.liiiuiil.ili lias 11. . II I'll

,.,„,, II,,' lull, aliulli. 1- arms <-uii.-. iili-;,l,.l al K.im-

l,„,|,x (ii\i,|. ,1. uii. iiiui. I> |.ii-1iiiil; iiuilli-
h, a\ \ an, I i \)i( iisi\ .-. rs|i, iiall\

|i,,iiil \vl,, IV 111. Itu.ki,-

In the
,„|,,,,l .^, til.- •ail uli. n 111. u anM.-u anis T, I. .lain,, I a. I„

. « liiL I la-

'""'^"''
\tl,,l.i.ka ,|,l,uii,li,s 11- III. ull,,,- ,ln.N. ".sluanls aluii. III. l-u.i-M,l,.

,,„,.., II, ass M,|, lull .MMSaliun aial In ui.l.r tu niainlain runniinm.al a.n

,,„lMnl l-liav, 1.1,11 I..11.H1 iiiias.,,,!- h, I u . . n I li. .-an,|.s M-al t, i. .1 uv. r K.O mil-

.>|,1, ul.il, 111. iiniiiiuin n|,uii .Unainil. alun. lli. Tliuni|iM,n liiv.i- .unl i a.lur

;„„| M.aiii .lius.l ha^ l...n .xa,-lii,.. Hnl Im.u.lil U|, hull, rs an.l
.
n.ili, s Hi ,....-.s.

,1,, ,„., n.al runMin.-liuii -as ..rtaii, M "lii.li ^- n r, .-.ss, ,,,1,1, ,1 in a s,,,al li.lit-

|„ ,.,,.llv li.i.lli...ii-.alis..ln, llaluuiiniiii- .li-auLllit M.ani.r "In.-h vs:i^ l-'iH ami

„„| ,,.,'aiw.,n.ii(s ..un,,,l.l..l a.-,-ui.ini.lv. laun.-li. .1 n. ar Kaniluups. Hus ,,!,. ,1 „|.

Tl,„ ,„., ,n.u. ua. lu.iiliM lli.ass.slan.. aiiii .luun Ha uat.,-.av « il h ,i,at
,

naK

,„ ,1,. lV„Mii.-. Ill Hnlish Culiniil.ia. Tins aii.i s„|.|,li.s. llu.-s.s aii.l v. In.!-
s

ul all

,„,s,,„„„nl •.,s|,.,n,|,.l liaii,ls,,i„.ly liv .1. s,.n|,l „,iis ss , n- l..-unulit ni ami si,,,,,,, ,|

..n,nl,n..- a ..naraiil..- ul' tT.ddO ,„ r nnl,- tu tli,- vaiiuns ,.,11,, is. .\t Val, t«u lai-,.

- -
., ";,,,,,,,,, ,.aii. s atla.-k,.l (a.li si.l. <if a sl„,ul.i,r ul

llii-'incrli It-' t. iiilu.s . - - ,..!., .,-,1 I 1

Tl,.- urn- "i-.-al a.haiila,.- .,f Hi.- V. ILi" '!••'- -'"'< '" 'l''^''
^> """" ' -"" '.',''

|„.,.| l..,s/,.onl,- is 111,- l,.u- niaMinnni hi I. ii.l li. u liiL- amit lu r ssui k ul a sninlar

,„..„|,.„| w|n,-li IS ull.,-.,! tlii-umji til,- .-haiail..- lia.l tu 1.. tak.,1 m li.nul Ml 11.1-

munnlanis. At no ,,uint will il,. luruino- Ula.k (ans.m. n, a,- -^^i"";"-

,,v.s I,., .-all.-.l unun I,, la,-,- a .-hml, s,,|-|,r Wli. n as tli. I ana.liau Panl,.- aii.l t ,.-

,|,.„, V- ,S IV.t ,,.T mil.-. D.sr.nilm..' Irum (.rami T.-imk I'a.-.lu- lin. s rnn nitu tlu-

til.- I'ass. Il,.-uiid. "in.-h it ,luiil,k-lia,ks ,-ltv uf Vam-u-,v. .-. tlir lalia.lian
^ ^^^^

,|„. (,n,n.l Ti-nnk I'a.Ui.- as lar as T.li- Nu.tli.m has ,s|aliiislu .1
Us uw„

,,_,^,_

I.„„„. C,„.l,.., il ssun.s lu 111, sunll, tu t. niinial .-.t I'uvt Mann npun tl„-

iniv.rs.. II,.. 1.11,11, ul a l-i-til- .larrusv .sliiarv uf tli. in.s.,- liis.r. mar \
a„-

vall.s as lai-as Kaiiil.M.liv U.-nit li.n.ls runv, r. Wit li an a,,|i>-uarl, .liann,
1
<-.inv

,,. ,1„ l.lt an.l m .-.inilianv will, 111,- ,na .U. f. . I ul « at. .. 1 1„- m xv ,.urt « ill h-

laiia.liai. I'a.-Hi.- Halloas mak. s its «av availal.l. lu tin- lar^, st m;,..,,!,,... v. ss, In.

,,, ,1,,. ,.,,.,.,,
This .U.isiun was wise. lM<-a,is. ,1

.,,siircs

"11
'is'll,'.\',<-l.un l..-l«..n Kainl,.,.,.s an.l aii,|,l. . Il-uu ru,.,.i tur intnn- .h v. lu|iiiunts

ti,l,uat,rsvl„r, Ih. li.avi,st..uns|ni,liunal ami .-M.nsiuns. Wlu u tli,- purl l.inl.Urs

uu,-k ish.iii.' .ii.u„nl,i-..l. Til.- (an.-„l,aii amv..lh s,|, svas .-<,v, ,, ,1 xMt h ,1, ns<-

l'.,,-,!,.. .-l,n..s lu um- s„|, uf Ih.- Tli,iiii|is..n l.nsh. lull sMihin a f.-w months tlu- xsliok-

uu\ 1-1 IS. 1- l!iv.|-s. whil.- tlu v.. 11,1,. St ul- I his ^v.-,s ,-l, ar.-.l oil. a laii.lm..' sla.^t-

Doniiniun I .ans.-unlin, nial Im- Ih. uppu- ....l-.l tu .nalil.- mal.nal lur tli,- m w

s,l..l,anksurih.-«al.nsass. Tl,.- s|,u„UI.-,-s vailuav lu h. nnlua.l. .1. tli. -t r,
,
Is ,,, .,..1

an.l sums .,1 tl,.- ,,.aks ssh„-l. thi-ust Hi, 111- uul. ami tli. s,,.|,u„s ul lan.l .Im.U.l nilo

s,-K.s n.lu 111.- nv.is an- h. mu' .-Ulur ,.l.ils h.r hniKlniu' l.nrpos.s. l.iits an.l
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titnlic r --iKick^ ijri\i lik. innslinpdiii--. an.

I

(il a I iihih 1. I hi. i imli s in li iit^l li. I liri)ni;li

.ilii.nlx .ir( (lisap|» arniL; ui !.i\iinr nl '.nh Mmin! I!i'\:i.! in cnlrr to lmih uccr-> to

stanlial anil p. iinamnl slnu'lnicv. 'I'll.- III. ril\ nl Monlrral alul llir ilr«ks ami

Caliadiaii Norllinii l!ail\\a\ lia-\a-l cdiii wal.r li.ml. N"l oliU \m1I I h. iail\\a\

niriTial inliiiNts (if a .li\ i isih. ,| ihararlir nlitain an i \cc llr nl iiitr\ iiilo tin iil\ in

al -lak> III linliNli ( ..liiinliia. 'IIh \ ii|ir. tin- ^^a\. Inil il \mII ^oU , a (•<iiii|ili\

•.(lit an in\i .liiii nl ol' --onii til.lMKl.lMMl. ml la nniial |p|nlil iii. MMnlnal li i .
ln.ii

jfivc ciniiliiv iiH III hMi.llllil |M iipl, . anillia\( lianilua|.|.. .1 in lU . \t i ii^K ill li\ lli. .\i^l

a i.'nisN lniiHi\.i nl al I LiMKIimmhi p, i- < wr nl III. niiiunlaiii. Iml lip ( anailian

aiiniliii. -II llial lli.n i, a \a-l lai-iiii-^ NihIIhi.:. Ii\ imaiiN nl iK tniin.l, \mII

awjihiii: III' riini|il. hull ol lln laiilili.-- ii|i.ii ii|i a urw i, si.l, nl lal ar.a. Id 1 1

al I'nil Mann. An niilial ana nl •Jad t Ip nmiinl am a Ii I ( il \ i^ li. iiil; Ian! niil

.

arv. - ainn.j lli, \\ at. r I i-iiiil \\ a^ el. aii il In an.l t In I mini I \m1I (illi r a slmit anili|iiirk

a.iiNit nl Ih. iniivl nil t Inn nl limldiiii^s till- link i<\ ' miinical Kin l)( I wi i n tin- (il\

III. rail\ia\, vilnl. all a.l.liliniial C.dO a. I . s a II. I till > ^iil iiirli. I'aii. I'^'ilia frnni I lu I iinn. I

alnir_; 111. ri\.|- liaiik lia\. 111. II in|i.-.l ill tin ^al^^a^ uill iin^-. Hi. cllv nvi I' an

fiTi a siniilai- iimim--.. i|i\aliil Ini. In Hi. wal.r Irniil. 1!\ Hi.-

Annllni Iiiil:' iiii.I' i lakiiii: wlmli llii^ tmi. Ilii^ «iiik is cnii-iinimati il alinnt

\niiiiL: railwav lia^ in liainl is 111.' iIiiniiil; ia, (10(1. (MM) st. iIiiil; "ill lia\c Im n spent.

bKIVIM., Tin, TtNM 1. THROUGH MOl'NT ROYAI. TO OlVh Till t ANAblAN NOHTHl-.KN
ACCKSS TO MONTRKAl.



., „,,^,, .„,
, ,, T, ,, ,v||< iHl. 1 IN- «1 BANKS Ul'ON THK NATAl.

MOW THI- HI AVI C.:(JAI, IHAINS AKl IllTM' .)\l\<
,.,,,.,avc""^^

SUCTIONS Ol THK S..rTll A.KltAN KAII.WA'.S.

Three locomu.wes. one at e.uh e.ul ..nd anollu-, n> ihe centre, are tiseJ.

The Railway Network of South

Africa—

I

HOW THK•: STATE GOVKKNMENTS ACQUIRED AND DEVELOPED THEIR RAILWAYS

w HKN tlH- u.aviH.. t.r llir n.t- Mh- issiif was rais,-,l l,y a private <..n.-.n.

work t.lst.tl Ihn.iiulitmt S„hIIi Mylt.! ' Tl,f ( apt- Tnu n IJailwav ahtl Dnyk

Alri.-a uas .•.trnn.cnc. .1 tlnTc Contpaiiy." "lii<li m 1^-m n c. iv. til

was un Im,1,1 pntjtct m,c1, a- iv.niisit.- -..v. tn.ti. itt saifti.tn tt. nnl.ark

.„,,„„|,,,,if,l the r;,nu;,v s, Itlt- tiptm til.' railwav .-ttntiiM st ff thf ttrfit.try.

,_^_, nt.nt ,tf lanatla. lit thosr The- ,t,..v, xvas Tar In.,,, 1mm- a,„lMtt..t.s

W*r-<, ,|avs thf ..M.nt.-v p,.ssf^^..i „.. Tl,.- pn.„,..t.,s p,-,,p,,s,.,l t,. ,lf,v. tl,.- l.aii.l

T;;;;r;;itn.ft„.„s ll,a„ Alaska. Its„„„.,al ..r s,,.,.| n,la„.l IV.„„ tl„- s,a t.. .-,
p..,nt

w.alti, m>,a,„r.l t„l,..l,sf,.v,,v,l: ,t uas k,„.«„ as W.H„.,t..n. a -Lsta,,.. .. ...

,„.|,|t.,p..ss..sslittl,.a-,H.a„-,rt,lt,„alval„r. „„l,s. l>„ss,l,lv t !„ p,-,.„„.t.,-s ., 1„ sH,, ,„,

.„„, ,|„. r,„l,ul.l,„u ,'„-v.l lolly „„.„„tain -a,!. ,ta,„r,i v,si,.„s „r l„„„ al.l, I., pnsi,

,„„,, wl,„.l, pnssts „p„„ tl,.- si,,.,-,- 1„„- la,-tl,.-,- „„Ttl,wa,-,ls ,„1„ ll„- .,.„„t,-v. a,„l

,,,„;,, ,|,„s,- >vh,. w,-,-,- ,,„,t,- |.,-. pa,-,-,l t„ t,l.„„at.lv I,.- ,„ a p„s,t„,n to p,-ov„l,- a

,atl„-,-a ,-a,hvavs,.l„„„-. 'n.nk --a,!. .M all ,-v,„ts ,l„- poh.y « as

1, was „ot „„t,l tl,f lal.- T,lt,.s that .-o,-,-..-t, „,as„„H-l, as to .lav tl„s i„,t,al

vailuav h,„M„tii was ,-„t, , -a„„-,l s,,,„„sK. m-Hh.,, Io,-„,s pa,-t a„,l pa,.-, I ,.l th,- n,a„.



(>ll(l KMI.Wvi \\(>\l)l KS (H nil WOULD
l-o.'iil ulilrii t'liti^ liiilii I .i|M Tuuii III III!

ili^tiiiit iiitcritir via Kiinlxrliv. Hiiliiwiiyo.

illlil tlir \'ii'liii'i:i l''.ilK. Ini'inin^' the ( ;i|i> -

ti>-('iiin> Imi'IsIiiiiii hI' tin i niitiiii lit.

'I'lvii \..H> 1 la|iNi il .iiiii III. ri'iincliiv

v\,i^ Lii.iiili.l 111 lull .iiliiil coii^tnict lull

(I iiiiiiM iici il. III! Iir~l -Mill III till |ijniii I r

I'jilwMV III ( .i|ii ( nil iii\ III iiil: I III III 1 1 III

I.S.V.I. Till lllllliill^ liillilUiil llli l.,Ml>l

patliwiiy tliroi|i,'li tin- (•ii.i--l.il Ilmtii r. .il

lliiiii'jh I M II Ilii II .III \ li.i.l III lilt llii II'

nil liils III .III .litihiili III ii.Mi II I I III llii

iiiiir^r 111 ^iiiiH .'l.'i null ^. .^unir linn \r,iis'

lull ^.l\^ III! Inn r.iiruil inlii W'l lliiii;li m.

.nnl it W.I . iijii III i| 111 till jinlilir .iiiiiil cun

-nil imIiIi n p ui'iiil; in 1 Ml.'i.

j'lii I Mini 111 |.r..\ nil ( ;i|ii ( i.|i.ii\ uitli

r:iih\ :i\ - si II ri il inli i
> in I In ;iil |.iri nl

coll iiu III \;il \ii nn|iii II III II in--

N.ital s (iiinii.iin, kiiiiwii as lln' "Nnl.il
IK-\l-l(ip. III.
ment l!.nh\.i\ I iiiii|i;iii\- ilirnliil In

CI iiiiiin III I I III Lirnl iii unii;^ ul

I li.il ciiinil I \ . linl I In ir nniliil n mis w i n

(•Veil llllilT liniilisl Iji.in llnir ci.lli .•li^ln s

111 \l ilii ir. 'Tin \ siin-lil a cliarli r In Imilil

iinl\ si\ nnl - nl Inn ! .\iii| I lir liis| mslal

nil nl was {,,] nnly I \mi niili s | '|'ln I'lillil

nn nl nl llii> iiiniinnlniis nin |i rlakiii^: v».is

acciiiii|ilis|ii i| III I Mil) li\ I In i-iiiiinilnni nl

|)iirlian Willi lln wliail. nr. as it is kiinwii

iiini-i 1.'. Ill i-all\ .lln I' I .

"

'riinsi' Will sin III s Innrs m ||n liislniv

dl tlic cniinliAs laih^ ,i\ s. 'Tin ijiniral

liiaiiM;.'! r w,is s, .•ii |.ir\ .is wi ||. ami all limiLjIi

till Inail 111 Iw. . II lln l\v,, I \ti, niilii s n| lln

liniiilili Inn \\ as kiin i|i i |i in s.nnl. I lir

iliii el iiiu' Inrci a|i|i.'iri III 1\ nnrsnl sinl, .-i

piinr ii|<ininn nt liis iailwa\ llial he alwa\s

iniiili I III jniiiin \ nil linisi liack in |iii |i r

1 in-i In lln I lam. Mr \\.is a I'mliiMin -c

l:i lit li man. ami lln i ssi mi nl' cnini's\.

'I'ln s|a!l wni'kiil ililiLiiiilU ami cmiscnn-

liiiiislv. lull il was iMiili a cnniiiinn iiiciini-

slaiicr Inr I III 11' \\a.ji s In 1m t wi K i nn nit lis in

arri .n ' Win n t In |ial n nl Imli i s aii|iinai|ii 1

1

till inana'^i r Inr iiinniA In- iii\ir lailiil In

SI ml snnnllnnii "H accminl. w.lli lln lii.|ir

Ilial In wniilil 1), .'ililr to II mil llic lialalicc

allir III hail scuiuiil rniiiiil .iiiil (ullictcil

arcdiintN. Still. Ilicy always rti-iivid what

was line t.i tliciii III the (Mil. wlijcli tad

(jiilllitlcss acciiilliN Inl' lh( lii\all\ tliiv

Mialiili still tiiualijs till iimli I lakiii'

Sniiii linirtciii years lati i lln- -I i .eji^liiiij

enni|ianv iliciiled In ('(iiii{i|i li lln simml

jiai'l nt' Its iiriL:iii.il iirnjiil. 'tins wis the

l.i\in'_' 111' llie iinlals liniii Dniliaii In a

|ininl I mill s ili-latil I III lln I iiil:i in I! i\ i r,

.nnl I his SI il mil w a- n|M In il Inr I lal' III

I ^T I. ill nil I Ills -in Ml 11 ili-|i|a\ nt .ii In n \

(lln iiiiijhl iimiMini Ih.il lln eiini|i.ili\ hail

siriiik a I'liii 111' ( \ce|it iniial |iii is|)( i il \ ami

^^.|s m an a'lliii lit i ninlil inn. ISiit it • .is

iml sn. 'I'ln enin|i,in\ sImili^IiiI ai^.iilisl

n\ I rw In IllllllL^ mills Inl allntlnl tVMl \iars

ami lln n w.is l.nimht mit l.\ I he (.iiM rii

nil III. \\\,ir\, ha. I ih I 111. il In |iin\ nl. lln

c.iiiiil 1\ w il h railw a\ s. tm t Kl.CCO.

I'll. enni|i.in\ III tin n. mhli. iiiriim (.iii.

( .il.iiiv hail laivil hull 111 III 1. Il li il a

h.iml In imiiilh i \isli me. I'n vmnl an e\-

lillslnll III ."i ', 'illlis In what Is iinu the

|in|inl.ir ii si.il I,: \\'\nli. il; im liirllni enii

slineli.iii svas iimliiiakin. in lael. it was

as iiiiieh as lln wlml. s\s|ini nl r..'!' iinlis

enllM 111 ki |il lIuiiil;. i'll\ali ililiiisis

II Ills, il In III ,it I I ael III 111 I 111 \:\\\\\ a\

|iiissil niit n s n| I In eniml r\ . ami I Ins .are it \

nl InmIs al last imliii i il I In ( ,i|ii (iii\ i in

nn nl In s|i p m. it aei|iiiii i| I In lim . ami

liiithwith ill enli il In il. V. l.,|i 111. railw.iy

umli r Li'iv 1 limn nl aiis|iiei s.

Win II I In SI I wn {III nil I r Inns in I In i-c-

s|iie|l\i enlnllli s \M 1 i limit 111. .s 1 1
| illi I isi n |

i:;nii;r i
.1'

t t'l i I ,^ ' iiieln s w as

ail..|iliil. lint win II tin Iwn ' he

1 1 ,1,1 <i.->U);e
-"^""" ssiciniilennlriilllns

^),„.^^,„„^

ei.iielmi. i| mil. n.inli lillv thai

siieli a i;ailL:e w,i t \|niisi\. Inr >iiiilh

Alriea. ()|illliiill Ih.it ,1 i;an^i nl :; hi I

!'• nieln s wniilil 111 i|iiiti ailii|ilale was

(iii|i|iatie. I 'lilt liw il II Ihis nanne was

.•i.ln|i|. il. ami 111 lias is n i^arih il as I he

slainlaiil in liiilish .Sniilh .M'liea. (hie

III 111. Illsl li|.i\is enlisiimni.lli i| liy the

(.(iliililal liii\ el limilils whtii tlie\' siciueil



nil, l{\IL\\\^ MIWOKK Ol sol III \IKI(:\ fx>7

tl.,- .xistiM.. |.r.-,„rtus «as I.. .•,.„v,.t TmII..,-!,. »Ii..i Hmv Ktm.-.I aiwl summk

,1 II,.. nam.Nv.r cmmr. Tl.is ,l..i>i.m suulh-. aslwanU to r. arl. \\..ir. ^t.r. Hms

|„> l„.n as,,nl..l v. Ii.-.n.ntiv in <•. rlMin nuc.lv. d ,i .1- tuur ..f soinr fS \,..^^U<,r.

,,„;,rt.rs .Innni- ivr. nt y.aiv l.nl Hn a. IIm anl.M.- I..tu,,n MuM.r.sl., an.l

MAIslM. A DKKl' lllMXC, IN NAl.,1

N.ilive h.himr is i-xlciisivtlv cn.pl.Ai-d ill cunMnulion.

,.,.l,„n nrih, poli.v r„ll„u,a .l ll.' in,,,- \V,„v,-.l.: ,s appn .x „n:,U V K) uuU^. Hni

..; I I,.. :,..„1., I. ..,„ .,.. on,- ...nt.n. th. h.at.un ,mv., 1,:,^ In,,, nA,^..l. uln.l,

,,|,,,,| th, ,h.,..v, ,. ,,1 ,lMn„,l„ls. -.1,1. 1,1.,:. I,, |,n.\, ll.^M ll„ ,.„„:,,,- I ,.nl

,„h1 oil,,, n„n,r.K '., Hm mMi-T. th.ir l,n, uHh iM..!,!,. ^kiH.

H,,,|, l,,,„ l,,l,„u an,l Nalal ,,utln,.,l a It u., H" 'U^ru^.,^ ,.l ,ha>,„.i„U m

...„„,„. I„^M^, .vM,n, „r,M, ns,„n, all,, ..n,,nal;n.! W, .1 n, .>7- an,l ti„ , a.

|.,..„nnn. n,,!.;,; |.,„|„ „ ha-.. Tl„ liM „r K,n,l„ H, s u la,.), .1 nn.Ul, -1 t h- .„s n,^

,K I I
,liat,K |H,M,.,I loruanl IV h at prnuranaa, s. l:,,„ t .

J ,„v iv., ,h
,

,1

\V,lln,„l,.n n,,.lliuanls. Oun," l„ lla vuu t,. r, a,.|, ll„- ,lia, al t,,ua u,tl, all |m,.m1,I,

n,n,ataaM,nl„ ,.,anl,.v,ll„.|,u.n,,,.s„|.,a, M„,.l. ",.„• Natal .1, ,.„1, .1 ... ^nvt,-!. a.

,.,.„.|,n,.. Mul,l,.-xl,i ha, I 1„,.M cauiHll,,! lav ,n I hat ,hn >! i,.n a. it c.uM. I h, t ap,'

t,, „,ak,. a .una.- ,ln.. imrth. Thr L'ovnn- (.,.x,nn,anl ,h,.s,- .1. «ax ,.nuar,l li,.n,

„„nt r...,tnau,l Has alitzian. nt a. lai as \V.a-,.,-st, r. aa,l n, its hasi,-. a,s|,a,l ol



6n8 KMIWV^ WONDIUS Ol nil. WOULD

carrviiii! IIk- iil>l>i>ii ni >l(il lliimiuli (In ailiuMil \mIIiiii I< ^> lli;iii III) viiii's. \<»>k

iixst I'lrlilr sht li'lti s III' tlir <'(iiiiilr\ . ulirrc II lout; lirdilixr.

IihmI Ir.illic niiirlit havr Imiii iIcmIdihiI iiiit iti cKiiNiiiiiiiiMtiiit.' IIiin iii'liiivtiiitnt

tlirilll>;ll<lllt I \ • 1\ H\i|r. it ^hilrL. mti.x^ IIh . M"illi l^ Ii:mI :liciilii|ill>lii .1 •.cuin' ^l llk

III I Ol 1 V bii.i.i- '.a:. i:/.A;ji..N:. i.i.i;,ui . M ak I'uki u i/aiu hi

The photugraph conveys a sttiking idea of the rugtsed chauiiri cif tlie toiintiy.

Ilii rrjiMuiM K.iiu.i. r.ht li.i- I Ih iliMdN c r\ iiiD \MiiL. At Wnici-lir IIk IiH' \vm- ;iI

(,r 1 1 1; III ml II K 1 1 1^ :i liiniil
I

Mil II I 'A III tin r til' ^111 :ill lllhlr iil S()(l h i I. I li II I
|m I M I ' I \ i i.|l

I Aist iiii: liMlti lA I r \\uuliMi;i\ 1 111 I M iilcilti (I, rriiiil iii'j llir iiil;iiiiii^ \\;i-. tin IkimI |iiiII

vl'iri (III ;iiii| -,(], till I- .iI.-i'ImI.K i|m |i " |m III. Iii|i III llii Ljri:il iiiIihhI |M,il..ni. IIm

limn I In ridiiMiiiir iiiiiht iilxhw : t'crtaillly cti^. n\ uliirli. nnl 1 1 uiiiili l\ . i^ ^i lim \\ ImI

I

Ills ,1 1 1 , nil I |iriNr he A I 1 \\ I II I 111 li;i\ I- cssavcil scmiii il ;uiil iiiijijril. W'il Inn ^unn In nnl. -

I.. ,|i.iii il. Si Ilniii iiii^ly tuo oiluf of ilic liiiTi^dniL; r.iiliir.iil IIm nnlnlN liml

linnk liliiN. h:i\ ilii;- llirir M:ili(iiiril tcniiin:iK In In lllliil _'. UIO I'll. Inlliiwiil li\ .i ~li,ii|i

.il i'orl |-;ii/alirtli ainl Knst l,<in<liin n iliii(i In -.'.."lod lirl. \\liiii r:iiii( :iiiiilliii-

s|ii ili\ I l\ , \\,\i- l:ikin Ml linnil. Ill lir in in ii 1 1 i:i I r ;imi III Id.'i.iilKl li i 1 al l,;ini!js-

CMlind III ;i niniiiinh niliiml nliiiclivi Ihiil;. AI l)\s\k;i liiMr. nlmnl Jill niili s

l)l:iiiiiilii|ii|ii.||N Kiiiilii ill V li;i|iiil mil. riniii t ii|ii 'i'liHii, 111. |. \i| l.ilU 111 I..V.'(l

lam. .illil v^a-^ 111 1" riiliM ..111 iil'lll. Liliali-'l I'l ' I tli'lll ulilill {inml !lii a^r. nl I.. Hie

iiilaiiil piiinU m Hi. rmintrx willi lliv.r hiijlilaii.l-- |iiii|iir ciimmrin-i^. a In iliIiI "['

, mill Is I,, llir s, iiliiiaiil ; llii laih^ay l,.'>.M» 1. I almM s. a IcmI Im iim n ^i-l.n il

i,,i,-|i,,| it III InM. ami lliin tin (a|>( at l!i. ^ji s|i,i,iit. KM) mil. s out olCai" 'I'mMi.

!;..-.;;;:;;. :if -j);.li;.! :.:".. u!;:it :! !::;:! !:v !!;: !:il!:'-.:' :i!' l!lr -.!l!'C!;;!il!" IT/i Mlllcs



prii

I III-: i(\ii\\\^ M rwoKK <>i sol III \ii<i(:\ <">.,

the rinlwiiv r..ll- I
"-" I" I "I" " ••"'"•^ " Wl""-'^ Ui |h.iiii,1 i.uU «.ii tiMcl l.ir

ri,. .,r -.Htt I.. I in .'. n.il. > |..«.rns|mn iit tlir linrik lin. >.. H0-| i<l nuN iir. ni.vi

,l„ ,. ,ili mil' |M.s' r,,|l,.u..| l,\ a .I.MTiil Uinn liiitl. tlu' <lis|>lacr«l lnjlit. r iim t;.K

,,( t-..(i t,,( HI 11 -iriiilai .li^taiii'c In n Mill I" In- iililiMil m|miii liliilH Ii Iiii. >.

KimiIm ||. \, i',-j;, null •- lioiii ( a|"

Touii. KiiiH ,il .III .ilhlu.l. 1.1 .-(.'i"'.""

fivt.

.\s ||l.l\ In Ml|l|"i^i 'I. HI l.l\ ill'.'

III. ..|||ll^l lllll-S lilSl cost «,1^ k'l'l

iliiuh \i i\ II liuioiivK'. I)IC.1II--1- III' I'

was 11.1 llllIlklML' 111' l'"l 'I'll l"i'

Vt-ar-. I li' liiH - .iMil'l ii'.l li"|i' I"

i\ . II niiiiii i.iln ' I'll' LiiM'li s III

)|ar' s \M n In a\ \ .
vv liil' tin im ^ '

^

urn -lialji. I.aliiiill 1 1 1 lllri ill 1' s.

coliiliili.'l vMlh till lia-l' III iiili

si rill I ri'iil I'lliilli 'I 111 a ii i lam

lil-isiin III iiiiiLrli I'lii^l I ml I'lii. In

I'acl. till hunk Inn v\a^ iii.llinii;

III' III iiiir I' ss I liaii a |ii'iii' ' r mail

ripalili III III lliL' ilii|iiii\i 'I a^ Irailir

i;n \\ In :\\ II 1, Wall r ua > aiinlln I

|)iiilili in " lil'li iM rasiiiii' 'I '|iiili

i.il:' nmns I Iiihil^IiI Imn alli r I iiin .

(s|ii cialK nil llii ami slnli-lus m
til' 'I' Mil. in Miiiir nislaiii'is

w.il' I I rams liail In In' mamlaiiiril

III |iiii\ I'i' II i|iiiri iinnls I', r I In

liiciiiniil i\ IS. I'll.I'll :iL;ainsl

slinl'lai:!- Ill v^ali I-. ImuiMI'. s iiiiw

( iisiiii li li\ I III |ii'i\ isi'in "I slmanr

(laiiis. Iii.ri liiiii s. ,mil I lir iiislalla

li'iii 111
I

ihiil; plaiils. sii llial

(•\in llir luii^'isl anil dnrsl
|

i liuijs

(il III! viar arc vu wed with al suliitr

<i|uaiiiniily.

.Mtlniiii^'li < II 11 s t r n ( t i 11 II uas rxi-'Ri-ss crossing tiik ii-ai-a briugk. natal

liirilirlil 1(1 a ciiiiiiiaral i\ r -laml-

slill Dlici Klliiliillr> uas iT.icliril, \it Wlillr Ilir ilisrii\ rrv n!' iliaiin illi Is may

(•iiiiMiici-alilc XMiik was arriim|ilis|iiil. lir saiil In lia\-i inanL'iiralrii llir lilsl rva

l-'rcilcrs wci-f tliinuii mil liiiv ami llniv. nf llir (ajir ( invniiim lit r.iiiwav |iiili<'\.

ta|i|imL' iniiiiiisiiit.' cniiiitiA VMtliin a Irw lln iliscn\fry nf i;iilil nil llic Hand in IS.Si;

mills .[ the mam iiiii s. Tlr latlrr. Inn. iisjit ri .1 in tlir s.cnnd and must inii>nitant

\vi I-- lakrii in liand as llir traltlc in- i piicli. ImniiiiiatrK- llir lAtnit nf tlir

ciiisrd. Ixiiit; rruradrd and Ml-Inail> n - ilr|.nsit nl' tlir ••(inlilni I'll .(• Iir<'amr

limit. 'I'liis u.iik nl' im|irnvrnirnt is still iralis.d. all illoits \..,r iiiadr tn rnnnrrl

in active |irni,'riss. as tlir r,iilua\- rxpansinii llir l!.inil wi'li tlir rnast.

nl' ijir cniintrv is (irnccriinn; ra[iiiii\. < 'i iins i.i.r»,n ;it~.'. T,. :;,r :-,.;;;:: :;::

77



6io KAii.w A^ \v()M)i:ks oi- rm- worm)

iiiluTstmL; slui\ iiMV Im ,vl;,l,.i. 1m ivst yns.A I,:hI r. r, iv.,1. nln., ,1 In \u r.,],.lA.

111. rilUI-V.l.ll (.(i\. lllllli 111 slli.Mrsl ,i lillll .\mU iI in 111 llir ulll|i ll.lh.l. K\.l\ l".rt

t|„ (.,,\,|lllilrlll ol (;l|M (n|,.ll\ .hnlll.l u ;| s .| I I \ 1 1 1
- I . 1

n. I I III (
. N ! 1.1

1
U 1

1
1

1
.1

.
.1 1.1 1 1 1 1, s-

,.,,,,11, <t ta|i. 'I'muii uilli l'i.tnii:i. \i.i I-uil: an. I
I'r. I.iiia. 'I'll.' 'l'|-Mli-,\ Mill (.ov-

l\,uit..ii Mr.aiii>. Kl.rkMl..il. an. I I'.. I , iini, lit . in.l. a.l ..I 1m nii; tlir lic!.miir. was

WIMRI-. HAH.WAY B'JlMJIM, 1-^ KuUGIl AND HAi i IN CAl'K COLONY.

The iratk thrcaiiirn; Ihe minintains m- Ceies.

.h. rslr...iiii. As ri lali..iis ImIu.cii the tu.> ii.)U ni lli.' |ioM!i..ii to liaii.l cut lav v

.•onntn.s u.iv soin.uliat s|r;nn..l it is n..l an.l it t.'>k tin.. t,> ,Iim-uss (Ih- various

siir|insinu; tliiit tli. Cap.- (iov. i-iiiii.iit tiiiii..l proposit i..i,s so as to scciiiT the l.rst tc.-nis

a colli -h.iiil.l.r towai-.ls Ih.- |ir..|i..sMl. lor its. if.

,sp,c,allvasllHivw.ivs,iA sliol,t,.vi.l,n.-.s i'oii.(i in its .lloits t.. .j.t tlironj-li in

<,f tl,.' .xl.nsi.,,, pn.Miii.' pi-olital.l.-. i 1,.- niar.ii.T it .i.sin ,1. I lu- ( ap.' (iovrrtinuiit

•{«., \,ars lal. I' -..1.1 uas roiin.l. an.l ,.n.' ma. I.' .iv.rtnr. s to llic OraliMV Kiv.- State,

ol til.' uil.l.st riish.s on i.c.nl ,iisii..i. I'll.- (ape liiif iiaii i)<< ii cai'rii'd as tar as

Tlic ( ;•;» (,..v,i .iMiil. r. alisiiiL' til.' vast til.- soiitii.rii ixMiii-lary ol' this n.i;:lii>our.

tratlic tlial tins inilnstrv uas c, rtaiii t.. mil! t li.- (i..v.rnni.nt n.iw ol'frrc.i to ixt.iui

.•ivntc. at on.M- .l.siivd t,, l'.I to .l.,liann.s tl,. i-oa.l tlir..u-li tin l.r.a.ltli ol' tli.' Oranp

bni-. l.ul II,.- Transvaal (...v.rnni.nt. r<- i'r.-,- Stat. , t lu- Vaal Ii iv.r. Tiic ( )ranfir

.. ll... ,.,.,w.r),,iwl\ t,

III. IIIO |.. ..



THIv HAllAVAV NHTWORK Ol- SOUTH AFRICA (ui

place Its ciii.ital ( 1{I<h inlmil-iii) in t Ii

Willi l''.ast I.diiiliiii. I'lirl l'',il/,alic 111 ami

( apr 'I'lUMi. ai^niil li> tlir piiipiisal. Tills

i\l(MMiili was taken ai liaml in InMI, and

was ciiiiipli ti ilin tliii 1 \rars. Ipdii n arli

iii.j till- N'aal l!l\ir lln aiil IkhiI n s ciT Ihc

( ;ip,' {,(i\,i (Ill well HI ilaii^i !• Ill I" iiil;

lialkiij (iiin iiinrc. lull till liilliciiltv "as

scKiil li\ till \( llii ilaiiils Siiiitli AlVicali

l!ail\\a\ iiiiil' rlakiiiL: li> cariN il tVniii tin

()i-anL:i' I'ni' Stale iHUllirn liiiiiinlarv tip

l-;ianils|iirilriii.

Ilail tile t ape l.(i\ el-linielit aeerpliil the

Tians\aars ^iiuoesl mn d' tsst. il umilil

|ia\ e piniii 1 n il raihvay enn-

'<> slnieliun 111 the Si.iilli AlVicaii
Pre' '"'"

l!i plllill:'. ( JwillL! t(i I lie !( JeelKMl

(if lliis pliipiisal. Stephc iisnn's •ilr\ll

iiiaeliiiie ' ilnl mil ';el a liiilil in llii- 'I'raiisNaal

Inr siinie seals, when an unpi'elentluiis

siniile track \\as laid tci handle trallic npim

the i.'cild reel'. ( ( ilisideral lie prejudice had

to be iiMrcdiiie e\'ii In lure this cnnccssiiiii

«as 1,'ralitcil. smci naiiy nl' the isuphisti-

cated ineinlx rs uf the Nulksiaad n ixarded

thi- li)ciiiniiti\i- as an inst riinient iil' Ins

Satanic nia|esl\. .ind hesilatid to fathei

it lest tliev shonld eia ounter wrath untold

IVoin the heaxciis al>o\f. Mnt once these

pains iiieniliers were dereated, de\ elopniellt

Went liirward with a hcadloni,' rush. \'ct it

wasoiiU tweiitv years airo that Pretoria was

linked "ilh the coast liy railway, hnt the

i.iiHliicst \\as eiiniplcte. Iiecaiisc hy IS'.i.")

Krnners stronulinld was in direct coiii-

n mil icat loll w il 11 all the liii.' sraporls netuccii

I.oniico Manpies aad (ape Town.

So I'ar as I he original Iriiiik road was

concerned, it liecanie rdi i;ated somewhat

to an nilerior position. To lra\ e]

The l>e liiMMiii .lolianm . tr iml I ape
Bi-er.*

Coi.'pan).
TinMi in\ol\cd ," iiiKwhat cir

ciiiloiis |oiiriii\. tiomj; norlli.

Ihr pioiici r line \\as followed as far as

1). Aar .Iiineliun. 'I'laii the train doiililc!

hack lor maiK too niik s to Naanpoort

Jiiiuiion. to niei t the direct northward line

via Hloeniroiili in and \erc( ni^iiiit,'. Kim-

111 ill \ liecaim sidetracked: the railway

came to a dead end there, thoU;ili it was

oluioiis that a line should i xleiid Ihi relVoni

III the Hand. As IIk I ape (.oMrmiieiit

was iinaliie to enter the Transvaal rioiii

this point, pri\ale inlinsls stepped in to

lilj the oap. The l)e Heirs ( ompaiis' con

ceiMil the idea ol' liuililiii^ a link rnnnniix

north-ciisl wards froni |-'oiirleeii SIreanis

to Klerksdorp. It ,ippldaclieil the Cape

(.o\eriiiiiiiil. and |ii rsiiailed the latter to

e\l( nd Its road lieymid Kiiiilierley to I'oiir-

1(111 Stiiaiiis. I)e H((rs Weill ali'ad Willi

lh(ir pr(.|ee|, ,in(l at Kh rksdorp joim d

hands Willi the line rininin!.' to the Hand.

Ill this wa\ a dill el ronli In lwe( ii ( ape

Town and l'i(lona w,is provided, while

Kinil" rli\ was linked with the (iold Centre.

The |)e Hells Compaliv scored iii aliolher

(lirecllon also. siiic( the siilioii which tliev

huilt ea\c Ihcni a short haul lor the coal

which was ii(iiiir(d so ur;;(l(tly at the

diamond mines.

Two >(ars later the l)c Hccrs Company

achi(\cd aiiothii- smart coup. .\t that

tunc if desiidl to make ]<l()cliiron''iii

from Kimlicrley, a journey of se\e ral

liundrcd niih s northwards via .lolianius-

1)111^;, or southwards via \aau| rt .liiiic-

tioii and 1 )e .Var, was una\didalile. des|iitc

the' fact lh.it the two points, as the crow

Ihes. are scarcely 100 miles apart, lint it

reinained for the famous niiiiiiii,' ori^anisa-

tioii to span the ;rap with almost an air

lilK .

.Mthoiiifh the Cape (Icn^rmmiit com-

milted its( If to till' railway ;-on(]iiest of its

count rv, !iii\,ite enterprise has

not li\ aiiv means liccii ex- '"'"^ ^**
Cape

linezuishiil. In ailelition te> the Central.

cnlerpris, of the l)c He ( rs Coin

|iaii\, anolliir slrikin;: illuslralion of nu-

ollicial railw,i\ liuildini,' act iv il y is oriered in

the- soiillii riimost extreiinty of the country.

This is the' New Cape Central Hnihvay,

a Hritish concern which w,is feiimded in

the (ii.'hties to cirry an extension from

Worcester iiltaiiatily to Mossd Hay. iiiid.
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,.|„,n uilh III, (.laii.l .liiii.lH.ii (IiDmuIIi.-. KMnln.ilIx 111- ( ...\ rnniu lit

, |„ni,i ., liiM l„ l^^,. I -t. l.|".l 111 1111.! tl.nl, u\ l l' Ih- ^V"ll.. H
111 ri>ll|llll

l!iiil\v;i> . \^ iiiiii "

I'cirl Kli/:ilH 111 ,, ,1 M..-M 1 l!:,\. I.I |.l..\l

;i .||,,.| (111 Im I\\. , h Toll |-.ll/:il" III liliil ''''
I

( ,i|„. i\,\\\\. 'I'll.- |ir..-|.i rl-- idiilKiiilini: <i\i I

sliiick (Hll llnlil M(.-s< 1 \U\\ :illil l:li-k. il nil

:;:! mil, ^ ;i> l.ir :i-- (.iiuli. ^vliirli it liiiiHlri!

lo III. lillll'-ll ..>lll|inll\ In <'l"
I'll'--

!!iil III. 1. .111! 1-. iiiiHii. .1

;i l::i|i nl > .'ill lull. ^

I !i I \\ . . II ( ( 11 r li ^1 II il

( )iiilNli,iniii ill nr.l. r lo

._.,\ I I h. sh.irl ml I.. t\M 111

(111 I ^^ n |i.ii N. 'I'lic

(,n\ . IIIIIM 111 i mil. 'I sniiii-

.Mid l-nllV I. Is nil In III.'

ji.li. lull (\.ll I'lih lllllr.l

t.i iM.ik. i';i|ii.l lu.-i.lw '\

.

\l l;ls| Hll (llllshlllillli;,.

SI il inii \» iiN at lack. .1 111

Miiiii I aiii. si. as t 111 slinri

(111 \^ as ill ii|-L!i 111 r< ipii ^1.

\i;ni\ a lliniisaml trie

lal'.iiii'. Is «. ri- lii-niiL;lil

ill. whilr 111! iiiiiiiIhi- of

(•nii\ ids «as iiicnascd

apiin i-ialiK . In tliis way

unik \M 111 luiuanl liinic

i-a|iiill\ . ami iinu Hi. Iwu

|Mirls liiiM ill. II drawn

IM) mil. s II. ar. r to^'iliicr.

Willi, thf railway cnii

i|iirst nl' 111.- (a|ic \\a.s

mill, r way an ii|iially

;i:^l:i'. ssi\ I- ( \ |i a II s i o n

nnllr\ Was Ixiiii; iiiaili-

l,sl,il l.> Natal. lint

!l. IT tlir cnllilitlnlls wrrc

\asll\ dissimilar. 'I'Ik'

til. .III. i-lHis, Will 1,11 IV luiiiLj altia.liv. .nmiti-v is s.'.-im.l lliniuuli aii.l llirniiKli

;,l ||„- Iniii i.f lis 111.. |.linii. liiit as 111. l.y iirnk.ii iiinuiilaiii liilnis. tin- p.ii.lra-

niiili l;i\ tliiniiMl, ,mii,1iiimK r.itilr a-ii- I1..11 ..f "liirli laM.I 111.' niuni.rrs

,,,llinal I iliA. It w.is ,iiai,ita,ii..l Ilia! siMi.lv. 'Hi. issi,,' IVniii tlnir pniiit of

,,„|„,i ;i I, w v.ais rnrnpl.t.' sii.ti ss uniil.l M.w was r. ,1,1, ml ,i,l.lil inlially p.-rpLMll-

|„ .1, -111, Mil. wliili. in a.l.lilinii. Ili.r. was IVniii tlir lail that liiiaiiiial si iiimi iiry

III, |„,s-iliilil\ i.r l.iiil.liiii; ii|. a llniiii-liiii;: .l.niaiid..l tlu' ma\iniiii iiuliai:. I'or

n. w |M,il at \|.is.. I li;i\. 111.' iiiiminmii i \|h mlit in.
.

'I'll.- pn.liliiii

I nlnrtmiat.K. alll .jli tlu- N. w (.ipr was ,„,t so mil. I, .a ,|ii.sl,nn nl Imw lo

(,iilial .•..mpl.l..l Its i,i.,i..t sl.p l.y sl.p ,,\ , ivmii. an nlislarl. .i^ Imw t,,av..iil it.

and i-i aclii.l M.iss.l lia\ in r.Miii. tli. nth.r \.rnidini.'l v Hi.' . nt'iii. .
rs ml n ..Inc. .1 sldl

i I ....1 :.,).. 1 1. 11,. I si,-. II. I'niv.s 111 ahnndancc.
ronij'.ar.-v'. ;-ta:;;::u ',•,•-•.•.•.:•;-- ^ :

A Ijl-.Kl' CUITIM AM^.^L. nil. MOU.M/MNS ON THK tlKl.S LIM



CONSTKUCTING THK RAILWAY OVKK THK OUVKNIQUK MOUNTAINS BETWKEN
GKOKG AND OUDTSHOOKN.



fn4 RAILWAY WO.NDI-RS OF Till- WORl.l)

Si.ini iili ;i (iI'IIh l:i^k \mIIi vvliic'li the pldltcrs IliiiiMi si (lrscri|it Ion. Iniri raiU. \vi iijliint;

u, re I.H. .1 iii;i\ Im cnhcnVKi Inmi the laci HI |ioun(K prr \ ani. uirrN|iik(cl lu sl( i pci-.

I|,;it ,,ii th. main liiirnnt i.l' l)\irl)an. <i\ir iii IIk Ann ncaii rashioii. 'I'lir 'run raiK

uliicli lluw- III. ImiIL i.r III.- trallic. hanks \imv ti.ni ml uilliin a vny shmi liiiu to

,,f 1 III ;!(i anil ciiiMs of (inlv .'iOO iVcl inakr «a\ lor sin 1 laiK wi iu'Ihiil; I'l |iiiiinils

railills |ilr\,lil. I"
' \'l'''l- I'l '"'11 lll'sr liavr lnrll ills

All.r Ihimiil: III' SIX inilr-, Inrninii: liu' |.la.. .1 li> Ml pound rails on tlir mam and

SVsl, III ol 111. N.ilal llailuaN ( iiin|iali\ . Uic I'V lid |.i )niiii rails on tli. Iir;;').-Ii lines.

i;o\-. rnni' III d. <i.|. .1 lo iiiik Diirliaii xmIIi In iliiMii^' tlic line to llii cainlal liif

til, ,M|,:|:il al I'l. t. iniaiil/liiirL; vmHi all (iiL'inors IkmI lo |>. rioiiii soni. s,i\ slHT

s|„,.l. as \\<II as (.piiimriiciiiL; Hi'' norlli work. Owiiil; to tin- land llsini.r aliriiplly

shoiv line as lar as \iriilaiii. ami a south iioin llic sliorr a riiiiiii; .jia.lc aL;am-l xu st-

slmiv lin. lo I -i|iiii..^o. I . uliolc a-L^iVHalmy honn.j trallic of 1 in .".O uas IouimI lo In-

!IN'. miles. .Mnee linn tl"' main line has ima\ onlahle, and tins i^ conlimied I'or

|„ , n coiilinm .1 into III,- ml( nor. tli( north some ;i(i miles to liotha's Ilill at ahoiit

shoi. line has 'leee earn, d as I'ar as •.'.:;iMl l..t. .\ siioht dese, ut lo-.MKKI 1. el

Soiiik. 1' . Ill /iiliilan.l. uhil' 111' south shore is lolloue.l li\ another immnliale rise to

,.,,.,, I
1,.,., 1,,,,, ivteiiil..! Iiom Isipm-.. to 'I'liorin ille .Iimelion al ;i.(l(l(> lei t. Then

l'..rl Sli(|ist,ine an.l Miirehisoii. aii'l iVom conns another sc\en' drop of 1.000 feet

tin kill.!' point inlaii.l to Ilardiiii;. in 1^! mil's. i;ivil|n uav to an iiniiK diate

The orii;iiial perman.nl \va\ wa-, of t hi asi. lit .at 1 in :i() to reach I'leti rmarit /.liiirM.

»oi.t-- n-riiut; AT PO»T ^II7AH^.VH. At.COA BAY-



1 kANSrOKTlNG A blATlONAKY SHAM KNCINK ACROSS A KlViR IN

Transporting Freight Through the Aii

SOME REMARKABLE AERIAL RAILWAYS IN VARIOUS PARTS OF THE WORLD

riUN(; the ivist ft w years tlip

D utilisation ol' tlic air as a

cliaiiiui ol' traiis|)(irtatioii lias

uniiirfronc ('01^1(111:11)10' dcvc

loiiriicut. Inmouiitaiiioiiscoun

trie-, where tlie population is

spaiM or scattc rcii. ami wlicrc

the t()po},'raphieal couditioiis are et itaiu to

n ndi r a loenniotive line a costly matter.

11(1 s\st(iii is so econoniieal. eitlicr in initial

outlav 'ir iiiaiutenancc, especially in the

movement "( I'reifjlit, as the aerial railway.

There are several works of tiiis character

scattered throughout the world which have

s. rved to solve complex economic problems

*.. ,. ....;,,.... .i....fj.j. J»| S"itzL"^riier» th'*

aerial railway offers means of jreftinj.' i;laeial

eoal from the adits to vess( Is ; in ( lima it

links rcmoti eoal-hearinfi; districts with

stratroical shipping [loints ; in the Andes

it connects rich nnneral di posits hurud in

the heart of the loftiest peaks with the

(inintrv's locomotive railway system, and

so on.

Some two or three years ago the rrom( tna

Bank, one of the large st conmurcial and

industrial undertakings in Helgrade. secured

the right to exploit some of the richest

timher reserves in .Sd \ ia. The district

taki M over was that lying on the Zlatibor

I)lateau. between the Orina River au'l

Mosnia. This tract of country is cxceed-

"5
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TYHICAI, WOODKN TOWKR SUPPORTING THK
SKKVIAN I UMUKR AKRIAL RAH WAY.

iilyly nif.'i,'i'il. inaii\ <if tlic piaks ri^irii: to

;).(>()(• I\ct or nioi-c, uliili- the slopi -. i,'.' tlic

moiiiitain>. wliich arc siniiiuliat |irit'i|iitous.

are broken rri'(.'!\' li\' sici p il((|) ra\ iiu's.

The low-lyiiiir |)art> nl' the liif,'lilanils are

tliiekly clothed with hcccli. l)iit the wooii.

ouiiiix to the [irevailiiii,' moist conditions,

is too soft to lie oi' niueh eonnnercial worth.

On the other hand, the timber found on

the hii.'her reaches, where ;i drier chinate

is e\|ierieneed, is of distini't marketable

vahie.

l,oiT!.'ini.' iiiethocU whn-h are practised in

otK. r parts of th uoild were tried here,

b'll, ouiiiL! to the ph\sical conchtions, were

not [larl leularly successful. throUf;h the

i.Miiieiiii\ of inaKin<' jira\ii\ sillies, and Liie

hliiili d c liav.iili r of the \iatir\\a\s fur

lloaliiii: the lui^^ down to llie inill,.

.\e( OI diiii;l\ 111' com I sshinau . , ni their

sc.irch lor a supi rior nelhod of Ir.uis-

poilniL: the liiiiibi r. .ippmaehed tin'

lif h hi rt Aerial 'I'r.-ni^port.al loll I onipany

of l.oiiiloii to aseei'taui if a( I'i.'d Iiiethods

\u re piaetie.il. 'This orL;aiiisat ion dis-

p.itelieil it-, siir\i\ois to till H.ilkaus

to -.eour the alfoic sted country, and

to diNeo\ir a jirai-tical roiit<' lor .an

aerial lilii' w Inch would im et t he

requi^ll lolls.

The siiiMvors scaled the jiiaks and

tliie.iiled their wa\ laliollously o\ ( r the

d.iisi K uoodid --(;iir(cl slopi ,. After

ddiLTMit s( arch the plotters linally dis-

covered a le.asilile .ahynnii nt liciiu a

point on the Dnna lii\ir near the

l)er\ent,i N'allcy. down through a part

of till latter dipre.slon. and then in a

bi e hue to aiiolhcr point kiiovMi as

l'reilo\ Krst. \\lieic the loading; station

was to be ( -tabllslied.

AllhoiiLrh this line is only four miles

ill liiiiith, it attracts attention o\vini»

to its dariiii; character. Within this

dist.lllee a dltfcrelu-c of •.'.(KM) leet ill

altitude Is oNercoiuc. .\i;aiu. in order

to secure till' re(|iiir(il alii.uimciit two

tiiiini Is had to be driven throui,di pro-

|ectinij eratjs which stood in tin way of a

direct road to the loading; station.

Owiuj,' to the line traNirsinji the most

broken country aiiioni.' the niounlains. its

erection was attended with considerable

dillieultv. .\fter n aeliini; the station on the

Drina. it continues its way I'roiii the left to

the riijht bank of the Dei \ i iita \ alley with

a free span of "J. (!()() feet. Conipletilii; the

leap, it riaches one of two mountain crests

which proji'ct forward to such a dei;rce

that to have avoided tliini in the location

would have been to incur (jreater dillieultics.

Therefore the cneineers. lindini; just sulli-

cicnt room for a support on the lirst crest,

sci/.cd it. and then drove a tnnnel throiifjh

iiu SI I'uiui pioj^ei it;ii ioi .1 ilist.uiei oi



IK ANSI'OKTINC; I-KKKMir THUOICII 'HM- AIK my

.ilioiit ITh In I. 'I'hi> liinmi w.i^ ^i I iii a r(iiiL;li, nnma(l( i'inmIs. ami \vliin I In sc' ucri-

|iailnHl..il\ li\iii- |">-iti"n, \Ui wall I u nnnr\i-lrnt nr iiiipracticalilr. "VMiii; tn tin-

^Ii, I ,-. As a |i>iill III!' \Mirkiiiiii (iii^a^vd st( , piu ss i.|' Ihc- >lii|i(s. |ia<l I.. In larrii.l

ill iiiiiniL; ri>iiiiil ri'i nalmal LmiIiiil; uIuiicc \i\ \\i>v\>r . In inakiiiL; tin-
(
\ia\ at mils

thcN' coiilil lc.i(( Ih. ir \\a\. m> lia.l hi lie l.ir the |il(r Idiili. lal n .iis tin liMilil(ls (A

sliiiiu (i\ii lioiii til. (list li\ 111. alls of |irn. nc. .1 chiiskIi I'aiil. ti'diilil. Ilin. jli tlic

nil MS, |il\ mil; I Ii. ir I... lU ti.nii iTa/.\ s« imoiiil; iiiisat isl'art'iiy (•Iiai'act( r nl' tli.' nri"'".!,

plallumis as lust th. \ ci.ulil, ((vmiil! tii tli( lAlniur Tall in tin' lim mo

l-'.nii riiiiii; t'lmi tli. tiiiiiul tin Iiik mak. s |iiiuii- xv liativ .r is rciiuind Idr tin' (lii\. :

iiii.itlKr .laiiiiL; s|iriiin. s.iiii.' l.:i(l(l Ik I iii mi lli.- ciintrary tin- I'Xcrss |mi\ui- \\liirli is

IrllLltll. tu (111. I- llir s. cull. I tullll.l. wlllcll llr\ 1 l.i|).il lias tl) 111- alislll-ll. .1 li\ lilakhj.

iiktuisc Is .Iriv.n llir.iiii;li a |irici|iitiiiis sine.- utli. rvi i- t lie clisci iid il; Ina.ls vmhiI.I

liH.th 111 i..i-k l.ii ^."i f.rt. Till lice it makes attain lar l.m lii^li a \(l.icity. 'I'lic liunils

jiiiiilli. 1- li a|i 111 a till' span .if 1. .•!((() I. . I canMiii,' |i,Mily of tin laih^ay is SS.'.

to n a.'li till iinioailiiiL: sl.itioii.

'I'lic siii\ . V ois, clanili. I iiiii

iinioiiL; til. i'iat:s u.tli llinr

transits ainl l.\i|s. Iia.l iiiaii\

tlinlliiii: ail\. iitiii. s. 1-r. .pii iitly

t|i(\ iia.l t.i li. I.iu.iv.l o\ir

11 ( r \ I -
I a . k I 11 u pi( ri|iir. s.

inanipiilal iiil; I li' n- nisi riiiiii nl s

an. I lakiiiL: tin n i.aillliL.'^ illiiii r

\ I r\ pn ran. Ills . .unlitiolis. Tl.r

liatlMs als.i oi'casi.iin .1 cniisiilii

lilil. ti-oiilil.. As Ihr pi. lit. Is

a. Kane. I tin \ iiiaik.'.l the path

of tin- liii.' Ill tin Usual nianii.i'

Willi |i. LIS. Sinn.' of the iii-

lialiitaiits. iHii.iiaiil of tlic siu-

niticaiici- ot tiitsr nnpfili'litiniis

marks, piilli.l llu in np I'm' tin ir

ouii Use. uliil.' olln IS, animatrd

l)\ iiniiv siiiisti i- molivts. pill-

poscK' moMil tlnlll ill orili I' t.)

misoniilc til.' ( iii,'iii(irs. (diis.-

(|iiiiltl\ . win n tlic sui\('\ois

inailc a liiial niii o\ . i' tinir

lixation ill onltr ti) rcvisr it il

at all possible, tin V ol'teli lia.j

to iniluli.'e 111 \m1.I eiiose chases

lifter the l)e.j;s. or \\cr<' (ompclled

to carr\ out coiisKlerahle nil-

nceessar\ xMnk owiii;; to h.i\ iiil;

liccn inis|..l. All llie material

utilisid 111 c.iiislrn.tion Iia.l to

lie eon\e\eil from Hclirra.i.- to

tin- sil.' Iiv s|,.|.i.- or lorr\ over

Till-; KNTRANCi: TO THE TUNNKI. ON THK SKKVIAN
LUMRKK RAILWAY THROUGH WHICH THK AKRIAI.-WAY

eq CARRIKD TO OVERCOMl. A MOUNTAIN SPUR.

78
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, •iil.il' iVct, nr IS l,,ii. ;ii tnnik Ln-lli- i.l tin- Ltmi ..I I niii ,|.oi t;il i. m. (1111..I .nil

i \n .-,() r, , I ,,| liiii!,,!-. \l ,1 li,iN. Unit; ^Miii. \.i\ Iii.t;il.|. \^..ikN :il lilHi.u.. uhili

s,,im| ,,r i;l I, . I |.M ^. . on,| Imc III, li:irli..M iluiiiii.' r. ., ill \i:ir- tin ISl.irli.il Tliiiv

,,,|„. Ill, ,;iiii,|., Iiilli.u oil, .
|l|. r ^il |.i,il:ili.iii ( i.iii|i;iii\ l,a~ .-.iiiiiili I. ,1 iiijiiv

III,,,, ,,, I, s, i,L;ill:ir ilil.i\;iU I.l l.:!IMI .liikin- lii-l:ilhili..n^. On,
.

.1' I In -1 l.iliiu'^

I,, l.li.'ill r..l. 'I'll. ^^. II kihiuii l!l,i.li,il .l.>»li ..I. Ii'.iiii 111. Ii.riv r.ii.li.s ,,l III,-

\ilt,„ii,,| .\,|,i,i I-. , ,n|.|..\iil. .111,1 III, I .1111-1.11. III. Km- "I III.' l-;.i-t I'xr. lirr>.

Tin LT.I OAUING SfATlON OK THK Si KVIAN I.LMHI-.K AIMAl. KAllv'.AV Ul'ON' 1111. bKl.NA KlVl.K.

The k.gs ;.rc niatjf up mlo r..fi» ..nJ n.j.liJ down the \v..ler\vtiy.

-|»ci,il |,.ik..l -l.,i .MiiAiii- i-.>|>«- lia\.> a \\li.,s,- ( Ti si iv uriiii|...l .l.riiiillx in snou.

,|i;,,i„|.r ,.r 1 in.'li iin.i ,. iiicli n .|..
.• 'I'h. .1. p..Mts iiiv t;i|i|,..l at :iii iillilii.l.' »(

ti\(l\. uliili the tl-actl.ill l'(i|)i' is / infli I'l I.MO 1. . I

.

(Iii,.|^ii,.,^ 'I'll, III!.- (•(iinprisrs h\.i s,cti..iis (if .uriai

Owiiiii' t.) Ilir iiiDuntMiii.Mis i.aliirc i.f \va\s "itli nil int. rv. iiin'_r I.iil'Hi of loctv

tlic rvnn.is till' n. rial railway lia- li..n ni..tivi lin.' .s ; iml.s in Lii-tli. Tii.- lirst

, At. iiMv. Iv ii.l..|.t. .1. iMcaiiM It III!', rs a sir, t.-li ..I a. rial way is alxnit I. '_'()<) t'cct in

<'liia|Hr s.iliili I' til.' traiis|i..rlati,.ii Lii-Hi. wliil,' tli, s,c,.ii,l sictioii is al)<)iit

pn.ld.in IIkui tli,- a.lli. -ii.i! Mirl'ac- im.-. 'J s niil.s l.mu t, riiiiiiatiiiL,' at .\ni('lif

In til. .iiis|i,irtali..ii ,.lCr, it has pn.v.il ( )ii lli, iip|i. r section (if the line. altli(niRll

strikin-Iy siH'c, sslnl. Sum,' yi ars aj:.i tli.' tliir.' is :i relatively slit;lit I'all iM.lennp

i-'-ntllisli linn ,,l |{iilli\aiit and Cimiiaiiw autiiliiatie wiirkiiiL' pussihle, an e\e,-.s i,( 10

xvli.j pn.lialilv w,r,' aiii,.ii;: tin pi,.ii.<rs in li.irs, -pi.wer lias to i.e atisoriici iiy a iianti-



THK GREAT SPAN Ol- J,6UU I-EHT ON THK SKHVIAN LUMBER AERIAL RAILWAY.

The line springs Iruni ilill lo '-lui .aioss ihe Detvenla Valley.
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,,,, II,, I l,.,ii,| l,i,,k,. I'.nl "li tl ..ri.l .iiMJ siiri, .^liil III.. '11^ I.I in.ii Ill- «li;it

ill rial s.rli.iii tli. .1. -. • hi i- ih;iiK .t.i"Hi ,.I|„iam.. ,i|.|.. .n- lu I" <<> iii--u|.. i.il.l.

I'.ff. Mini Mv with ill! Im.iiiK cMiMilv ,.l .lilli.'iilU. (111. ..I III. I!l. nil. il < iv^ is,

".II loll- :iii lAi'i-ss (.r 111..!. III., I' H'li III. I-. vvli. Il il \\..ik III >iiini.iiii, "I- L.ilKi.l l>\

l„,u,r I, .1. \. Iu|,.,l. liMli.i.ihc lii.ik. ;i -uilllx Il.,uiii- ii\, I
Miiiiil,.! iiiui.llli.

M,,v,iii,,,s an iii-l.ill. .1 lo iil.M.rli tin- i,\ . r « In. Ii it 1.. riiiiii nice ss;ii\ li. t i:iiis|iiirl

^,i|„ ,||ii,,ii. ^\. .1 |,.irl.ilil( > IILIIM. \-lli. r. HIT. in. Iiliilyrs

The ral.l. "a\ is rail. . I n|».n L. -|'.iii '.i l"'ats av ailalil. . .in. I
Hi. si|MM.sti,,ii of

s i.ii.lal.l. laviii.s. 'I'll. IniiL'. st s|,.,ii a rail U..I iii..liiiL; "iMi .i|.|.i..\ ..1, li. k.m

I, nil III. ii|.|..i -I -.rlL.ii arn.ss a .l..|. cu..! a iii.\.l an.
I

l..i|.i |.l.a. II. ran up

Villh-V l.'li;l I'.l in ui.llli, l)..|i in tin a ti.u.r ..ii . a. Ii I. .ink. I..|u,.ii Hi. I..|.s

\:i||,.y l„|,,v\ i~ III, li\.lr.. . 1.. III. |.l.iiil ..luliiil, h. sh. I. Ii..| ,1 ..il.l.. II. Hhii

uliiiv III. iiiri. Ill I. II- liiilil ami |i..".r Li-ln .1 a shun. Minil.ir l.i I li..-. .iii|.l..\..l

III, iiini. s I. al..|. I'.l lian.lliii^j in. .1
.

.| . al s ..n lli, (lialili(!

Til.- .al.l. ua\ .als.. oil. Is ,,t t s ,i si,ii|,l. -I. am. Is. .,n ulii.li li. s. I Hi, ,|. .ii L;ni. .

.Iiorkni^; il liinil\ in |...-ili..li.

rills I. ..I. I 11. -ii-{ I. .1 111. Ill a

HI. nil. 1 1 . aiii. I. lioi-l. .1 il into

111. air. an. I |.iill'.l il .il.i Hir

i.,|.. \v.i\ I.. Ill, ..|.|...mI. I.aiik. \l

lll-l sii;|il I Ills iiia\ a|.|ii .ir II. lie

.1 -oiii. av lial . \|.. Ii-n .
|

.1
.
.. . .Iin;,'.

I. Ill alil \ Hi. Ia~k «as

.i.lii. \..l |..r (iiil\ ..I I t-HM).

I'liii 11. 1111. .11 'I |ir.i\ 1.1. il liiin

\i iHi an . 111. 1. Ill ami s|.ii|)|c

nil alls 1. 1 I r.iiis|.oi I iiil; aiiuss Hie

wall iava\ all ol In r iii.il. rial

vv liirli Has r. .{iiii. .1 r..r ...n-

sl mil loiial |ini|M.s. s.

liul |iossil,l\ on, ol lli, most

...iii|.i. Ill nsi\ . ami ml' i. -Iinir

a. ri.il r.nl\\ a\ iiisl.illal i. .n- » In. Ii

, \ I r li.'is II. . II iinili ilak. II is

Hial vvlii.li u.is l.ii.l .l.isv II lor Hi.-

-,|ii|ilii. lit ol 111. k. I . .1.- ironi

I h. iiiim s ol N.-w ( .-il. .I'.iiia. 'I'li.-

(• Iiti..iis III r. \v. 1-1 soiiii \\ hat

.hit. r. lit II t hos. \\ hull

,_, mrall\ lia\. t.. I- lullill. .1.

'I'll. |..,1 I 1- .1. Ill-l. Ill ill shl|,|,||lir

r.i.alil I. s. :in,|. .-on-, . |ii, iil l\ ,

\ IS-, I- .alhiiii lor laiL;." s \\< iv

r,,rr. .1 I.. Ia\ al.oul I lin . .jiiarti rs

,,l' a mil. oil 111.- sh..i-.'. tli<-

Ir. imIiI Ii.iiil; hion-jhl ..ill ill

small lioals. \\lii.h ha. I I., run

til' i..auiil I, 1 ol' lii. iii-as \ siirl".



IK NsioKiiNc iKi-iciir riiKorcii nil \ii< (>m

The |iti\ -leal ^llJll•ll<•l^n^l ii"

ul' llic iNluilil WlTf l\Ui> -.oiiir-

what li'tv«T>»' to tliciiilii|ili<>ri

til' flir iiMMil I'lirins III' hiiiis-

|Mii't.ili(in. TIk' coiiiitiy riv's

al)ril|illv iVoiii IIh' III iu'li. so

that I III' iMMiiy (if a Mil-

lilCC rtMwl Wlllllll llJlM (II-

laili'<i a U'm otiMiiy iis will

as Iwiiijj of coiisiili ralilr

l(li).'tli in orilrr to iiiaintaiii

wiirkiiii; jjiailcs ami ciirvis.

Till re was aimtlui' rartm-

wt li iiad ill 1)1 laki II ililii

CI III nicraliim. N'icLrl is luiinil

anil ixjiliiiti il u|)iin ailiaci nt

i--laii'K. is hrmi^lil In llii

riiih.il ^'ii|i|)iiiLr |iiiml in

small 1 ral: . ami tin i 1 1. -i^

I, n. ,1 III till .liicL ill |».ls

111 awall I ' riiliiliiL; ul an

nil an l:i linL; \ • -si I. 'I'liis

I niaili il lraii-lii|i|iin'j.

.\cc(irilini;l\' tin' niii.ni;;

comTssiiinaui s siiiil;IiI Im' a

nil ans (if ovrrcoinmi: all I nr

\ ai inns (ii-.a(l\ aiitau'i's in onr

st inki . ah'l I III I nL;nii i is i

tin cniiiiiany \\\\u |ilanniil

t III linnlii r Imr li 'i I In-

Sii\lan I'lniiiitna Hank \m iv iivil I In 'I'ln- in-nji • I n I u illi a|i|i|-i)\ a', inasinnrli

\ islt llii Snlllll Seas In Income fallMlia as it shImiI I llr .(llrsi jnn cniniil. Irl>
.

'I'lli'

uilli tlic pirnliar silnali. n nn llir s|i(,l laniliii;.' sla^c (illrml Initliinn accnnnnn-

\s a iTsiill of Ihrir n c. miiaissam r ilal inn in iln p w aln- Inr I lir lai -. st \ i s^i Is

Ihcv rlalinralnl a \ rr\- cniniiiTlniisiv r tVi i|iii nt nij.' t lir |ii a t . am I 1 1\ K iii^ ali ini;sii I

plan. Tills was tlir irirlinn nl an tin linppi is m Imals cnulil takr nn a lull

islami Inailini: pi. i in Ilir lay, snnn- i-.if^n nf nv in tin mihiinnni nl' tinir.

.•t.:!(IO fill linni Ml. sin, IT. Iilli.l with lln- .\|sn cnal liinii-lit inlnill nn s cniilil I.,

latest appliancev ..r liamllnii; ore, enal, unln.iil.il ami ilisp.ilein i| n a.lily In shnre.

ami hallast in Imlk i \p .lilinusly. ami while liallast emilil In P iiin\ i.l \mI 1. eipial

pliiMileil with aiiipl. hnppils Inr s|nrai.'e i \ p.i I it n ill. .Srnail \ ess, U eniiiMiLr in with

pnrpiise^. 'I'hiA a!sn siinuesli.l that 'he cariines of liieki I rrnin th' lieifjhlioiirinK

trailsp.ilalinli 111 II -e IVn' 111 innns islamis can I" ilis.hai i;. .1 siinil.n i\-. tlio

to I he I hi I a's liv the \\ .iter's e.l«_'( as well eonsi.jnnii Ills i it her lieiiiL; em pi nil in In Un-

as ennmetinii lietwi.n the shnre .nul the slai;e hoppers or 1 1 insl'i rreil |.i the shnre

lamliliix staiii. shnnM he carried out liv an slmk - ilump. I'asseiinei's also can lii'

.lerial r.iilwa\. the Inn- beini; at a sulheiellt hamlleil liy Hie railway. Ilnlili\ aMUiliii!.'

ininili .1 '.iv I- i ile w aier lo e s(.-ai)C liie wa\ es. iiie iia/.aninii> lun i!ii.Mii;ii Tin 'i.ii.

\ SI %N Oh l.,l~ 1 Kl 1 .\LK ISS A KAVIM IM THK I'VRINKKS.
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Tlir Miriiil riiilwiiy was niTi|itiil I't

iiiKitliir na-on. It t»ff<ri.l a siiiii'l ;umI

in(\|>< il^l\< iiMalis (if liiiililiiiL! on llulll|l^

tiiiii- it was ilit(ii<l<(| III crial' hkI mini

tain vtiK'ks of .VIMMMI Ihhn mi -Ihih .
wlmli

mrant tlu' rnafimi ul a Iiul" I'lli Minn

<i."» fi I t in 111 iL'li'

Owm^' III till in\ol\i'l .iii'l iiiiiliilii ^

<lllti«-S Wllifll llMll 111 !" liMl..! I
li\ IIm

atrial l:iil»:i\. an a|i|ial( iitly llilliiatr >\n-

t<in lias liii II laiil nut, II r(iiii|iilsis tniir

liistiiu-t liins. Till II. t«iirk ciin^i-l-- "I

Sdini- H.;«M» fill i'i li.nk. nf v. Iinli tli.

Ilinuist srcfillll l> lll.ll 1 r .11111 I I I11L' till'

slion' Willi Mm islih.l lohlihu .111.1 iiiiIm.hIiiiu'

stanc Hill .ill ti.ii liMii ii'i" ^ -in put in

inotiiin riurii a siiiLilr ii ii'mI ^l.ilii.ii. Willi

till' CM-. I'l imi I'l' liiii'. ii| » liii'li a

capacilv III' in Imi^ |i. i lioiir i^ .nl. i|nal<'.

all till liii. - Ikim .1 iMiMi il\ 111 Inn l.m^ |icr

liuiir. inihiiliMi; till Ml .ji.iii^ Inn nvci-

wliirli lia^-M iil;' ! an. I on tlillic cualiiiL'

anil vs.ili 1 iiiLi I.I \ . >^. N. 1^ 111.1 lit. Hill il.

Tli. I.in.liii- ^l.i'^i jia. a liit.-il I. ni^lli ul'

ilii.iil -.'.'I.'! fret, nnil IS liftc.l with tla- Intist

liiii. mil lilioiir >.:iviiit; a|>|)liaii('<'s fur tin'

iM.ik It I, ,|. ,il;ii. .1 to fiillll. In onlrr to

niaiiitani lln' wmkinu s|h •
•' llic Inn the

link n|i<in III. I.inilnii' ... . ^ |it'ii\ iilnl

\mI1i m VI ral sliiirl siilil I .wililiis, oit

wliiili llir trnrks ca mrnnl u|M>n

.iriuil. vvliilr "licii cinpi i tiny an- rnn

out .i.jaiii 1.11 I.. III. iiiaiii liii. . swniiu rtiiinil

til. |....|i at tin I ml ul tin- slayi'. ami Miit

i.ii III. ir nliirn jiinrniy li> slmrf.

'I'lil^ |illlil. wlllrli . uli^lllnt. •- ..III- ul' lIlP

iin.^i ii>iii|>i. t.' ami n nial kalili- III lllc

M.iilli.tn In ini-|iln f. . lias wrouulit vast

cliaii .s. Win lias I'unmlly a .-t.OOO-tnn

\.s>, I I'liiiM mil liiail ii|i iimli I' °Jn ilavs,

ami ^'. m r.ill. ".i> .! Lmn •! I"!' H" I" '•"

i|a\ , t.i t.lk. uM it-. ' ilLl'.. I In I"
I i".l .if

i|. I. lit lull 111 >\\ K In \ . I inun t liaii I Im r

il.ix .. 'I'll. sa\ iiil: III l.iliuin- i^ Jii^l as

sliikinu'. I'..rniiii\ mmmI liuinln iI natiMs

liail lu III I lit; a l;. 1 1 lu \mii k tin l..ii.^i -.
; nuvv

a r. « ill./, n ImiiiI- ai. .nl. i|iiat. '.. run tin-

ai rial way iliil the sla;ji a> \m II.

Tni NlCKKl, ORK AKRIAL RAILWAY IN Nl W CAI.H>ONlA.

Tlvj I'.Uf sp.in-- tm* sen lor .i. nju iVet lu toniit-n liic .sLilu w....;...!; .>.a^c v. ..I. .:.«. .^uv^ie
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CONDI. NSI !J 1"<01 11 I (11- Till-;

IlARIKM.INu - IIIMAI AVAN

RAILWAY I'.I TWl 1 N Sll.l-

tiUKl AM; UAKJI I.I.INI..,

li i::

The Most Remarkable Mountain

Railway

l-.\TKAORDlNAl^Y IKATS Ol- KNGINKKHING KXHIBPKD ON THK DARJEELING-

HIMAl.AYAN HAILWAY IN INDIA

"MA' llidM- ulio ail- foiii|Milc.l tu llir tiiii|irralc- clilnc^ aKovc \va-~ not to

to ~|"Mil till- " liolr yrai- rouinl

upon the IMaiii-< ol' Hmjliil :>i'<'

alilc to appreciate that tli<-

si/./liiii; lowlaiiils reeall " IFadc^

with the lid on." (.'oiim--

l.r iiiidiitakeii hi;htl\. Some live or MX

day^ weie reipiiled to eo\-el' the ;(•_".• miles

to Siliiiuri, v.heiiec a lii-.t-ela-s road. Iiiiilt

hy the (,ov( iniiieiit at a cost of i:ii,(Kt()

per mile, meandered upwards towards

iineiitlv it is iKit siirprisinf,' Darjei liii^'. 7. ;")(•() feet aliovi' sea level,

that Eiirop" ails endeavour to escape diiriiij: The railway I'oliows approxiniat.iy t!ie

th<' Indian siinmier to a spot w iiere the same route. The money for this enterprise

wliite man is ahle to hreatlie. dispite the was suhseribed almost eiitinly in India. Jind

fact that it involves a elimi) of T.KM) feet. the (iovernment. never iavoiiral.ly disposed

For this niiMin the little railway. r>i-h touanls private enterp'-ises in the railway

miles in leiij,rtli. whidi winds to tip- lui^xhts field, oiilv .xteiuled two ((.neessions worthy

of Darjeehn},' is as heaven - sent halm. of remark. One was the i,'uarantee that

liofore It eanie the journey from Caleulta the jrre.ss receipts should ne\ er fall helow

6^3
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a crrt.-iiii liL;nri' : IIm nlliir 111. it il would

fur all liiiir iiKiinlaiii tin- rai't rii;iil.

Silhjiin. Miriir KXl 'lit hIhim- sia jrvrl.

wa^ srirctril a-. Ilii- InvMi' t ii ri I II lU^. anil as

tin- track uas li> In- lillnl T.KHI I'.-.t iii

suiiir .")() iiiiliN. lira\ \ t,'railrs alul sliaip

cm'Ms XM IT mia\ iililaliir lli'- Mir\r\iil's

|il(itlril liaiiks laii^iiii; Irniii 1 in i;i to 1

in Jill 71 anil cniAis nl .">() In t radius.

A ij;aiiL;i- ul' 'J In I was scln-trd. .\iso

it was ilnidni ti> wiiik llir Inir u holly

1)V adiirsion. drs|iitr llir I'art tliat

train loads would lir snniiulial iistiirtnl.

'riiirrli\ it nia\ si i in a ' lo> railway. " Imt

it is snhstanl lalK const nictnl. st<'c| rails

\vi inliiiii.' II
I

|>onnils per yard Ix'iiii^ laid

Un Woodrn -In I" I's.

C(iiis| nict Ion w.as coinincnccd out ot"

Siliijnri in \s~:k I'or llir iirst 7 miles tin-

II 11;^ \wis coin|iai'at 1\ il\ easy.
How tho Line

was Kuilt.
the ascent liciiiL;- only I in

•JM-H to Sooklia station.

The lica\iist piece ol work ii|ion this

section W.ls liie ilielloll ol the stiel

liridtic. 7(10 till 111 MLitli. ciim|)iisiim

seven KM) I'll I spans, aciov^ the Mali.iniiddy

ISivcr. I.ea\ iiiij Sookn.a, nioiintain elnnlmie:

coinnn iicis in Liriin earnest, heeaiisc S71

hit in altllnde ha\e to lie overeoliie in

1- 1 miles. 1 oin-and a hall' miles out ol'

.Sookna the luiilders were (onrronted uitli

tlielir't serious piece ol' ile\elopmint wiirk.

The ascent was so sudden that a spiral vvas

iinavoidalilc. tlu track dcscriliint; a sharp

l()<i|) tliroiiLrli a deep cnttinj; to L'.iiii

the liii.rhcr le\(l. Soi.ie I'onr ycai-i latcv

the nionnlain side slipp<-d into the ciitiin^r,

(•oni|iletel\ lillini; it. As tlic idea of n

.ihiiniiiLT this section, in order to rnnu'c

thei,'rade. had linn discussed, i he lilockmt;

of the road presented the opportunity to

undcrtaki- the new work.

.M'ler liaviiii.' Huiiiiloiiix station at l.tol

feet altitude, the a\i raLlc i;rade stdfcns to

1 in -.s 77 lor the next 7; niilis in order

in ijain Tindharia station at '^.H'l'l feet.

.SJHalK .-iltir passin;,' the I ln'-lccnt li mile-

pOst the l.lliwa\ elltils upon (ille of Hie

most comphe.iled and inlinstm^' pieces

of ile\ 1 lopiiiilil work upon the road. This

is piaeliialU a diulili loop to o\(reoii!c a

snddeii Use of l:i7 Int. 'The layout of

the line ,il this point mav In nndcrstood

In ret'i rriiii; to the diaLiiani Ipai:!' i;"J."i).

the oiitstaiidiiiL; feature beiiiL; tlic sharp

iiii\ .diiii iiitrodund to lit the aliLiniiicnt

to the sit ii:il Ion.

|{efore 'rindharia is i.rained further in-

i,'eiiiiil\ of a dilfercnt character had t(> be

cNcreisnl. .\ spiial 111 ini,' impraclicabk'

ouim; to the la\ of the mountain, a reverse

\x,is adopted. At -, l-;iS feet I he line elimliini.'

at 1 in I's nil is a curve of ,s(M( feel radius,

ei\ ill!.' w ai to oiii of Kid feet radius to reach

a dead end at •_'. t7;il feel. It then hacks

lip :\ siioiid lee iisuil; at 1 in .'i:! round

eiiiMs of Kid and •Jdd fi et radius lespee-

tl\el\ to .1 second ill ad end at 'J . ."id 1 1
.", tccl.

Another eliml) at I in 'JS round a cur\e of

KM) feet radius hriiies the metals to -J..-,;!!; .>

feel, so that liy means of this re\<rse

or /in /ae '.t7
'. feet Vertical lift arc

liei^otiatnl.

In the :{: miles iMlwecn 'rindharia an<l

(i\li,aree stations tin- inas ust axeraye

j,'rai|ieiit of I he luii is I iieoimliml
- 1 m •.•,s7d. A /le /ai; outside '''^*^"?.''

^ Point,
the liistnamed station yi\es the

railwav its Hist decisixe lift, and then

comes the fourth and tinal spn.d on

the railway. This is j;encrall\' rcLiarded

liv the traxillcr a- the nios; -.i isational

spot of the load, and has lieconie I'.iimliai'ly

known as "' .\i.'oiiv Point." It n presents

the ascent of another of those c'onie.al spurs

whah are so eommon in this loeahtv. but

in this case there \vas such a tie|it sijim /i'

for space that on the upper part of the

loop a >iir\e of .">'.•'. In t radius had to be

described. The tram \irlualiy overhaul.'-

the hillside at this point.

Kmi ruiiiL' from I h.s spual the line sliortly

aftirwards makes anollicr sec-saw up the

nioiintaiii side in order to cii'er (ixli.ini

station, while at tin Iweiitx fourth niilc-

posl the las! of these s w 1 1 e| , backs is
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,„.,„,,, I,, 1 llir ..,;,.!. 1m ,ui.,iti.^ sli^litK ,,,i|,s,iis(aiil. I'll. IU0I..II1-I |":il^-knux\n,

,,',"„,'
1

',,, :i-'(.J I..,- th, -.,,,,,,,1,,,- 1 Mnunt KvMvst (-...(MH. 1. ,
I

i
an,l Kinrlnn-

„'„l,s In M.l,.Hiu,l,lv M 1.1-J(. I.M alM,^, j,no;,rJ.^..-.(.l. iVrl ). aiv ,,l;nnl v .lisr, nnWlr.

I

As iii.i\ !>' iinaviiK i|. ii|ii>n siicli :i railway.

"'iCV,,,.' 11. r lu.nl^l.rtl, mil. p. . si III. al..Hni.liii.j nisl.M' I'^i"!^-^""! ^I'-"I"''"-V'--

,,,!„;,, ,ail, ,s uliat l.as l„v,,ni. ,. r,,.,iiis, .1 llir train iIm-|| 1, a |Min,t nl nit. mm ml. r-t.

.,. ,l„. .1 |,n„l,l... iii.r- ,,r track 11 IS l.ilip.itian m tlir hu.- -ens. „l tlie

l|,|.,„ml,,„il ,(. I.ni^li., 'I'll, raiiilall

III II, Is l.,calil> Is tcrrilic. "iHi tli.-

Ill, \ il:ili|. ivsi.ll laii.lsli|is all. I
ri..k-

sliil, s an ..I li. .|ii. 1.1 ...(iirr. iH-.\ an.

I

I.e.- isiiinalK ar' . \li. in. I> .1. \ aslal

iliu. Srarc. I> a sias.iii |iass,s willi

oiil s,,iii,- .laiiiau:.- t.. ll." p. iman. nl

^va^. lull III! w.iisl niisa.K .111 111'.'

,, .,, ' l|;,| \\ hicli uiis . \pi n.nr.-.l 111

Jill- , s. 'I'll. I. ^\as an aliii.iriii:il

,|,,unp.,nr. 1 t null, s ..I ram rallinu'

III six III. Ills ! Niilinallv III. laili-.ia.l

I, ll llir l.niiil ..r it. S. all so

tli.il SIIO I. . I ..I llll. "1 iv I. 'Ill lip

an. I tlif i^ra.l.' «asli..l niil i>\ n ill;

ml llir.

I'll, iipp r I. \. Is ..I 11..- llll. aiv

sniiH ^^ hit In .
I r sliikiip,; < \ampl. s

1,1 , iiLiMi.. 1111'^ Im M.ii.l .1.. p (Ills an.

I

h, a\ \ si,|r lull , \.a\.ili..ii. I.I a\ mi;

Kills,, .iiM 111. nra.l. still, lis slpjlilly

I,, 1 111 .;l(lli r..l all., Ill 'i mil. s l,>

'I'imHil;. r,,li,i\\..l li\ a sliarp. r lis.- at

1 III -J!! h; r.ir .". mil. s 1,1 .s..iia.la.

I'll, 11 .-..m, s III, , asii si sir, Icli npnii

111, ^^ll,.l. ni...mlaiii s,,.|a,n. allli..nyll it is «.,r,l. Wli. li Inst ,,p. n. .1 ,
injin. s u. i;;li

NO 2 AT Ulli Mn K t.RAlin NT 1 IN iS.

ll all., Ill S I,, lis. aii.l i-apalil.- ..I' lia.ilni'i a I. .a.
tl

1 in ;',(i 71 111 1,1,1. r I.' r, ai-li the Mimniil

atl.li,,„m.7.KlTr,.lal,.,v.tli.s,.a. ll - of H' tniis li, liin.l tli.m up tlir iiiaMmnm

,|,al,lv III. llll. ,-.,111111. 1I..S a ,l.'s,.nt iipni, ar.uUs n[ 1 in r.» an.i n.nii.l H ^liarp.M

,., ,1,1,,..,, ,,,a,i,- ,,r I III :il .-,0 r.,1- n.arl\ I cnrv.s .,r M IV.-I ra.lnis. «.r,- iis.d. 'n

mil, s l,~ nariLlmu st..li.,n a! ail alliti„l.-.,|- ,,nl,r t,. s,-,Mnv an -a.i.r asciil. ami t..

,; SI- I,, I (In tills lin.il s,,l„,ii. li,,«,A,r. < nahir tlir mom,- t,, l,aiil a -ivat, r pa\ mi.'

tl„ ,1,., p,.s| pw.M- ,,1 ..la.!.- nil 111.- ini. is l.-.i. till- iMi.ks xv,-r. r, ,lii,-. .1. tl„- s|,.,p.st

,-.,11,1,1 ,|„. l.aiik ran.iii;: trnm 1 ni -^ In aN.raun ns,- nnw. as alna.iv nu-ntumc-il

, 11, ..:( ,,„. .,,„„. ,|in,-,|iia,-l,i-s ,,r a mil,. I-, n.o I ui .'.s-TO. u liiK- lli.- cnrM s u-,-n-..|..nr.l

1 nl' d'.l.', I'. ,1. tlmnoli on nlic
I'll, pa iniaina nnlnlil. .1 In'm l),"rj.<l niillnainnii

•„,„ ,s ,„„ ,,r niiparall.-l.-.l -ran.l.nr. 'VU'- »' lu.- ..f tlir Innps. ouiii- to la.k nl .ll-nw-

,„„,1., „ li„i-i/nn is til,- rl.rnallv ulnt.- rnnm. v „m- nf ..O I'r.-I ra.lnis still r.-.nam.

,.., ,, ,,,., |,„.„„.,| |,v tli.- llnnalavas tli,- Hy .-ariymy ..nt tli.s,- miprnvrni.nls i(

„,„'.- rnni' nf ll„-'«..rl.i uliu-h tlir.im,'li l),-,-anu- pnssil.l,- tn .niplnv laru, r aii.l iii.,iv

III,- <l.ar aliii,.spli.rr apptar haivlv .M) pnwc.-n.l loo.inu.liv.-s «, lulnni: T.' tons, aiul
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I

RAILWAY WONDKKS OF THK WORLD
(Mpalili- ill' liiiiiliii'j "JT tolls 1m liiml till III lip 'I'l :i\ I lliM_' mi llii^ r;iil\Mi\ liii^ mil luiii

U'laiirs uT 1 in 'J."!. A I.hl;! r luciiiniilK r uilliniil limin irmis incniinl. Allii Irasiiii;

\viiL;liiiitr I t lolls .111(1 aliii- lo liaiiilli .'ilMoiis Sookiia --lalion llir Irani lia\iisis a ili use

ii|i a siniilai liaiik, is nou in iim . as will |nnL;lr hIhit wild (l(|iliaiils alionihl. ()iii-

as t lir ( ianal t i nt;inc iiii lit loniil risi \\ In ii . ilay. uliiii tin- Sloii !• "iiinol i\ i s urn in

'I'll! I oIIiiil; stork Is lilsiu Isc of (jliiiinnl l\ r srrs he. Ilii' (lll\rr Hii iirrtllrlird lis tlic

piii|ioi I lolls. 'I'lii- liist (lass cariia'jcs arc si^lil ol a IhuI of tli'si ciialiilis imnK -

RKVERSK NO I AT l-th Mll.K

1;; I'll I III liiiulli li\ 'i lilt in uiillli. ami (ii.ili K aliiail. 'I'lic ( iiLiii'r was |iu!linf;

T '. I'll 1 I'loiii rail li \ 1 I to lool'. 'I'lii \ air lalioiioiisK on liic lii;i\\ i.Mailc. . ^j the

litl.il «illi l'.i| null ^^ll.lis, ami tlic Hour .li i\ i i' toolnjliis \Oii ,1 |i In r|\ in I In Impr

is SI I \ir\ low. 'I'll! \ air ili\i(lril into of si .irniL' I In pai ii\ i|i
i iiis. lint oiir u i.ki d

t\Mi roniii.iit imnl s, :iml havi arroinniiida- old tiiskrr ulirilid idiiiid. planlrd In Irrl

timi liii' t«i|\i
I

iass( !!;;( I
s. \\J\\ sp.irr t'iiinl\ in the •_' I'ool v\,i\. Mhiinl li\rdl\ at

lof piirkari s. In .mIiIiIioii tlnn arropni t lir om iiniini,' t lain, ami iMiinpilid Hildlv.

trolll.s Willi littid hoods .ind (llltallls Tll.- dll\ i|- did not llrsll.itr. jjr IVVrrsrd

loi- proti ct ii HI .i^^niisl imli im nt wratlui'. his i ii^^iin iii^lanlK, and liarknl into

liari.Mi;i and iiirri h.indisc .iir r.iiiird in Sookiia sliitiim as I'ast as In i.iiild, li .iwii;;

coviiiil tinrks, ..1. thai tlir Daririliiii: t iir i!i pliant s ir iimlispnli d possession.

" mall Is a suimvvhat (niioiis roniliina- 'I'ln passi imi r liii-nn s^ ol tin Inn is lira vv

tioii ol \rliirlis 'I'hi iii.iMiiiiiiii s|i(|.ds .inij 1 1 iir.at I \ r. Iiiit till niaiiist.av i- tin Ira

air I 'J and '.I null s pi r hoiir on Ihiiipand tr.iiispnrt. Ihr i.'arili lis ulnrh ilotlir the

din\i; |oiiiiii\s 1 1 s|H i-l i\ , ; , . 'I'll, clinili nioiiiitani sidi ^ j.ir milts aiiHiml l).ir|rr|-

orriipH s alioiit si\iii liiiiivs. imliidiiiir an in;.' piodurniL' oMi' 1(1,000.01111 pounds prr

hours stop al KiirsiiiiiL; lor tillin. anniini.



IHI. IIUGK BOIl.KR Ol Till-: V1K(, I.MAN M M.LKT I.OCOMOTIVK.

The fire-box is Urn. t-nouijli to hold the woiks' shuiiiin^. tn^.ne ol the :niilders.

A 2-8-

The Most Powerful Mallet

Freight Locomotive

• COMPOUND l-.NGIN'K WH.CH WKIGHS, EXCLUS.VI-: OF THE TENDER.

•M TONS

lir.N Ih. V,r..i,,i;iM li.,ilu;iv u:ls nf thr line sliouM 1).- put ov.T tins l.a.ik

IhhII tli. I:illi. IS ..I liK- rntn- intaa. I.ut that no nmrr than thiv,- h.r,,-

l„,s, ,vali-.i th. sahnil hirt niolivis shouM lir alta.-h<-.l to th. train

thil th.- ..ivat.r th.' toiinaH,. h,r this purposr. Th.' iKiwnlnl Mika.h,..

,,| ..,,,,1 uhi.-h th,\ .onl.l i.K.vr «ith llT.ni UK! to TJO (.\inriu in) t.ilis on

!„,. ,,^,,,, I',,,,,, IhV rohirli.s to thr ilnvrl's, ..,ul,l lialullr a train com-

i^^ifi?^-^ th. .'oasi th, lii-h.i' u..nKl I.msiiil; 80 l..a.l.<l .-.('t.'M ca.s niuhi'

:;r,|„. ,,„,., r. \,nn. .\lt-.ii.Ji 111.' ,l.>iihl.' h.'a.lin.!: practuv vvitli -as.' upon

hiu IS lai.l onl in a,'.'..i.lan.', uitli th.' th.- onlinary s,-,'t ions of t h.' n.a.ls
:

l.nt th.'

V.rv kit. si i.h-as .'..iH'.rnin. lailuav .'on- rliinli throiiirll th,' l).. l-wat, r s,,-tioIl.

stni.'tioii. uilh i-a.l.s k.pt .|,,ui, ;,n,i t hat h.-cam.' th.' k. v to I h.' xv hoi.' .ssi,.-.

..ni-v.s u.ll op.ia.L t uas plAs„-:,lK nil- .V.'.'.U'.lin^K . uh.ii th' lailuav uas

,, .,,,,,,1 ,„„ ,,r l«,> stiir l.anks, op.-ii.-.h a tl. . t ..f h.nr Mall.ts. of the

!„ I). , p- •_' f. <. O l\p,. "K., I.-.O an. I
-JtO l.>ns on

JKISSlhll to

liotahK upon \^ hat is known

^^at., DiMsion. ...inpi isin^ a .iislan.-. of th.- .Inv.vs. w.i'.' l.nilt l,y tli. Am. ncaii

1 I

vli. I.

1 in t.S.

it. 1- l)i\|s|on. .-..niprisiiiLr a oisian.-. oi in. ,...>-

„,il,s l,.lu,.ii Khnoi-,- aii.l I laiks e.aU l.o,'..iii..t iv.- ( oinpany to s. rv as push. is.

„,-..il 11' niil.s have- a rnliii- ,i;ra,l.- of Tli.'\ «.iv hn-.' marhiii. s ,,f tli.ii' .lay.

iia\ini,' a iiiaxiniiiiii tia.tix.' .-Ihiit of

l„ ,h;iuiii.. lip th,' train -oi» rat ni,j ;(t.,S(H) poiiii.ls. Tin' .Mika.lo roal .n-iiirs

unaii'Mnunts'th.' anth.inti.s .l.ri.h.l that ^v.•^• k.pt at th.' iua.l ..f t!„- tni n. lUi.l ii

th;. vtrv ..t,n..st ^vhH'h tlu- hii- fni-ht Mali, t ussi.t.'.l th.in ov.r th.' hank. The

eii-iiu's "could himl ovtr IIk- f^nut.r (.art siuvss alt. lulin;; tliis nictiio.l of op.nilion

627



^2*^ R\ii>w\v \v()Ni)i-Ks or Tin: woui.d

,„a\ 1., natl.n. .1 fi lli. I.i.l llial "H I ,,,....,,. .1 u l(.in|i;iii^ IIh inillu'rilv In

,„„ („r;i-i..ii ;, I, ,1111 C.I r.'tl r.H-. .;ir|, ,.r ,U -v^u ah. I Imild llh ial-.-l :in,l n.-l

.-,() t..h, laiiMiii; .a|i,Mil\. :>.;iKt |. . I in |.ihm rliil i iiLiin. il IIiin t \ |m u l.i.li li;i- V I

|,.„.||i .-.o l,,l HI .x..-, of a mil. .Hill Mil. r.j.il lr..iii Hh ~Ii..|.s ..I tlii^ (,. -line

U( |._lmi- no I. " IImm 'M Ml l,.n-> . \.lii-i\. Ii.mliI i .i •j:ini.,il m .ii. ll i^ a nianmiulii

1,1 III. jiMiMii.MiM ^ aii.l Im;iU. \:in. ^va- run in mia lin'li. li. lan-r lli. i ni^iiii ajon.

1,,,,,, tl,, ,.,,||i, ih> I.. 111. sralioanl. in, aMii. s no li --. tliaii f.C 1, ,
I in l,nn|h

()„,i,., 1,, i|,r siUT,-, ol 111. iii-l I'al.h \>\ It;;, l.'l in ll. lulil. alhl «. ul.'- -'11 I'ln-.

THl. IILOI. MAI-l.l.T itthZ COM. UL'Nl) LOCO.MOTIVI, L3KI.

ll weighs -IA7 tons complete in running order.

„r Mall. I. a imlli.i- inM,ilni.iil ul i njil Tli. . n..in. i-d Hh -J S s-J r |.onn.l

marl. in. > ua- ac.|inr. .1, 'I'll.-. I..i'..in.i I \ p. , I In l..r" anl , n- in. ,aiT\ iiii: I li. Inu •

tivr^ wry, -nil III. .IV |M.u.ifnl. Ihi.ii-li ol |.ii-sinv an. I
Hi. n ar (iiL;ni. 111. IiiliIi

tli. vaiiM uIm.I ,la-.Mli.ati..n. 111. Ira. lis. |,f. xmmv (\ lin.l. is. '111. loini. r li,i\. a

,.||,„.t l„niM ..fj.oKii
I

n.ls. Wh.n 111.-. .Iianalirof U in. 1.. ., uliil, I li, .lianii t. r

lall. I- u, I. I.i..iinlil int.. M r\u. . Hi. Ii'ini' i' ..I I li. lal I. i
-. •.'.^ in, li. s. ,,ii.l t !i, -ln,k.> i>

Mall, I- ulii.li 1..I.1 ,l,.n- ,lut\ a- pn-li, I- :'•-' in, li, -. \t Hi, li,>nl
,
n,l I la ,liani, I, f

„,,.,. |,|a...,| al III, li,a,l , .1 Hi, li.im. "I Hi, Im.iI, r, ,.iiImi|,, i- UKI in.li, -, sHiil,'

tli.i.l.s ,|i.|,la,in- Hi, Mika.li.s, Al a ' l,,il ,,f Ha hii-i -I iMiu i- 1 I '-! imli' ^. 'I'll''

sill,., ,|n, 111 ,lal, a slill lar-, r an,l i , ,.n.i ail 1, irjlli cf Ha 1m, i|,,- i- .-,11 I
,

, t

|„.u, rlill nia,liin, of Hi, "J s .s 'J cLi-mIi,-,!- \\ i:,,li, -. It rani, s :i:'. I- l,l„-.
,
,i,li •-'

V

ti,.i,. ,111,1 lia\ iiil; a lia, li\, |ii,u , r , >l 1 n--'.(llMl I, I in I,iil:Hi Ii\ "J
1

mcli,- ,li,aiii.l,r. Ha-

,,,iii,K. «. I. 1 1, an.l 111 Inin l,,.,k (,\,r laalin.j siirlac, ,.l uliiili i- :. Hl-J s,|iiar,'

ll,.. j.ii.ii, r s. i\i,., I, ,1. 'I'll, li'< l'"N ni,,isiir,s li f, . I in

|1„. Ml,,-,- ,,r Hi,-, l,,tl,i- M.ill, I- 1, n-Hi 1>\ • I, ,1 "1,1,, an I , •„ i,|, a ,>f

j,i,,i,i|,l, ,1 t|„ iaihs,i\ .mill, .nil, > l,> u,' Hii- ,n,>riii,.ns -i/, liia\ li,' -,illi, r, ,1 lr,>iii

villi l„ll,r. M, 111, \ -a\. 111,' .\in,ii,aii Hi, la, I llial ll i~ Millaanlly -|..i,i,in- In

r



MOSI I'OWI.Kl I I. MAl.Mvl" IKIvKilir I.OCOMOlIM "-'i

a.vuMnn.Hlal. 11. 1)^.U^ v.n.l u,.,- t„ns,.l ,o.,l. ,,,,n..„hn. ,n n ,n. ...,-

„„1, ,a... Tin lM,,ln„ mhI:,.-.d Hh lilv- ,l,l,nn a t.,1,,1 u,,.J,. ol HMi t,„„.

|,„x „ :w. s,,u,uv I,, I. IHM,.,,,,.. II,. I.,t..l Tins M„.r ^ U" 't^' .^^^•|- '»

I,,.,,,,.. M„l,„, up ... .,.s|-.. ..,n:„. 1..I. tn,..u.. ,ll..r. ..I 1 1
VOOU

,

n,l, .1,.,,

uh.l,. n,.,. „n 1.:M..^., ..:,>. I>.1 ..I M,,..r- «.„k,n. ,...niul. an.l l.-.S.OOO
,

U

l„atm^ sinla.-.. Tli. .ral. a, . a .^ ;.'.. _' un.l. r m I.r Iilmn^ |„rali..n. II

.,,,,an I..I. Sl.an, I. M-.l at a pi.-ur, ol i. ns. .1 m I In |.u>lHrs.iA

•_'(M) poiiliil . ]i. r s,|iial. ilKli.

I . I 111 l.l.lllilll-

l,^,s N>hi.li It ha- (li-|ila.-. il, anil "liuli

5H •Vr.;U'^*W '

VI. LshL) r. nil C.iAI. MKVl^l .>1 ill. WKUK.IAN- KAU.WAV

ling order. It h.i- be.-n l.uill fur pu-lier " service.

Th, ilnMH. uIuiMki. .sUli.Minu-l,.. u.n- liu,.- M.IM, ol Hi.ir .la^. I...n.

l.v 1-, I..I r, naliis. 111. L.lal ul.iiUia-. ..i lun.-.l nil.- n.a.l
.
n.in. s.

1
In ...n.aal

II,.. ,,i,.„i. 1
. .-.T I .1 t niihi.. ulnl, .in-.niu. ni.nl oi umkni, ov

.

r tin U mil. s

,|,,1 ,,|tli. ,n.Mn, anill.nil.ri- '.M I . . I .V. InH, ^^ In n a n^. ol' .i,n„
1
,:.:.o I..

I

Iki. I..

„„.|„.. Tli. .IriMn. «lii.N a.v .".r, iiul,. . 1„ , .^ , n-„n,. .
is I., at t.i.l. -. ..1 t!,. 'J >< >

,„ .iKiniit.r. anil tin u.a.lit i.n tl„ u.lit , n.-n. . ,l. m l..,.n.. ....0,.0 pmnuM n,,. ,v .

,,ai,-sor.lnvn,. axl.. ,s:;:!7', I I"— '' 'I- '"-' '"' "" " ' ""' '

"

"

1„ tl„- .•onslrnrlii.n ,.l lln pait- v^lnrl, nt tins. nu.nslMs at lli. nai. 'I"'-"';

an- snlM..-l..l I'- i^'' at .(rains. m„I, as tli, u,u a inaMinnin

,„„„„ liain.s. .russli.a.ls. .Inxni,. N^linl 'M^Mm ponn

,„:.. ,„a,„ ilnvni. axlis, ami .•nuik pins. s,,ani m.r.s ,t .s ,„.sil,l,. ,., „lu^,^ a I, am

,,,r,ilmm st.,1 l.as l„.n U-..1 I n , K .
ra, vvin. ^.•.•m tuns of .-nal oxr,- t h.. In ,1.

„|„1,. ^anailnnn has aK.. ...»... il ml,, th.' Th. .Vnunran l.o.onu.t im (
ompaiiv^ has

,,„„pi.s,t,.,n „l thi- .as, in.n ..s, ,1 h,r ll„ hmlt a mnsul.val.lr -nmih. , ''' l'"^'
•

'

,,Un',hasan,lrl,aml..rlinsli,s. Th. , i.ht 1-'^ "f tim art irulat. ,1 Mallil l^,..

„|„,l tinil,, tu„ f uhihil l...p.s hill this ivpnsints its .nat.-t a.lmv.-

tnlal tract, \. .fhut

nonn.ls. I{\ tins ii.rnti.'n "f

:\-i O'.s.) nalliMis nf ualti- iMlil 1j ni, nl m tins ,|ni .1 mn.



nil, MAS.ir. I Mill IlKMlil,! V.'lllill c A ' K 1 1
, llil CIlllAl,'). MilWA: 1.1 I A\l> TUul f bOLNH

KAll.WAV ALI UbS rilK tnl.tMlllA RIVIR. M AK 1;1.VI.KI.V W AblllXO I i)N.

li iii 2.74u^ leet in length.

Building a Transcontinental Railway

in Record Time—

I

THK STOKY Ol- rill CHICAGO, Ml I. \V Al.' K 1- K AM) PUGKT SOUND RAII.VVAV,

ITS Lov\' (.haijks ami makvki.s Ol- i-,.\'gim;i;hino

IIKN III. -1.(1 ril.li.iii. i.ill.iUi.i.^ :i.li:i(( 111 'in' (,r<,il l,.ik.- vm iv li.inn

III. v\.--l.iii llm\ III .. II I. III. Ill II iv- rn.Ns( ,1 II. all .lir. .1 i.iiis li\ III.- uiiil-

limii I lii.a.j.i. ".va^ iiiiw .11111.1 III null ol si.. I.

III. cll.ill III 111.- IlllLllllv 'I'll. pIlllMjil- cliii.-kl. .1 : lii.\ \v. rr (111

III. iiili.ilii \(l\.t: ii.\.r ha. I -mil . .| i| m .,1 mill i. - In

laiil- III' III.- ii.wK l.iiii.i.il \va\ lull mil ul !,iihv,i\- li.iii |
ii .-i iili .1,

I -^ .'" '

I
(.iiiiiiiiiiiil I. - 1)1 I III 111'. r\ . iiiip' liiil lli.v r. rri\ . .1 a ni.l. a\\ ak. ihiil;. (tiicr

Slali - «i l.-.ini. il il \mIIi ..|ii II anil-. 'I'lii, I In liiii - \s . ir lal. I. t I..M ali - I ill :i. I ; . uni.l

Lain (il 1 1 aii-|ii.rl al I. Ill \\a- -iiiiU mi. I.. I in a si\|ill\ -a\ai;. liialimi'. Ii.cail-i' liny

l.icaiiA I h. |iiii.liicl- 111 III. laml-iMlllv an.

I

k m w liial lli. laiK cmlil n.il li. Inn, up.

(liliilU III III! niaik. I- III llii i-.iii-inin IS. Tin lailuav \ia- a mn- il\ In llii r

|-.\ I 1 \ |i iii|il al I. Ill 1. 1 I ail»\ a\ . \|iali-ii ill \\ as ii|.inil\. lull llial vvas im r. a-nii uh\ llir

I 'I 1,1 ,,iit . ami I III -|" riilal i\ . . I il. w. li m.liisl nniis ami liaiil U'lrkiim I ill. i - nl tlu

III III, r.iii . ai.isi III llii (icca-iiiii \\illi sell sli.ml.l liiiilil up lailu.is iiiilli. iii.ii ', s,

a\i.lil\. l!aih\a\- [^f\\ Ilk. iiiii-lii . >. mis. S. i t li. y . n.liaik. .1 ii|iiina |iiiliiy nl ' snak-

Mliil w.i. Iiiiill Willi 1. \ ii-li li.islc. -() lliat iiio Ih. railways: lil..i|niLr tin in .lijlit
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tlinl s|)( ciil.ildrs U"t -I 111. I. I.irki.l <"il ('

till ir Ciiliilliltliiriits, or icill:i|i-'i 'I ; sonn liii'^

,in:il.l' t.. uilli^t;iii.l II \|i' I I' 'I -triiin
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ill;; |l(ill(\ wa. Ill' nil. Ill' llli'ils Ir'.Ml ilil i--iliTl

tlllll CIM-ll Stair -III. III. I |».sM^> III. riL'lil l'>

nmtrol lli. railu.i\^ uilliui iS iHniiiilarii s.

iiTrs|ii c-ti\. Ill 111. r. 'Lral ( .1 ivi rniiii lit

.

an. I, IM I'arl. It I 11. 1 till I'.iiinii.iliiiii .'I' tl"'

'inili aL'llaliiiii uliirli 1^ ''i 1
|iin\.rriil

t'i.la\^ ( Inr. tlii^ il. .i^i.m lirrann- kii'.u ri.

l:iilua\ pi'iii' I iiiil; I'l thai \ a^t 1 iiirs I. II

ml" iliMi. tlllll-. iM'i ,il m till lAlri nil- \\(^t.

vvh, r, thr t'ran.l ul.l laiia.lian ralluay

I, ml. I. r. .lim ' Hill. Iia> al«a\s li. . 11 iiM.'

I,, i_r, I 111-- HUM \\a\. ami In pl. a--.- tlii'

liiiwi-r^ tlial b. at 0:1. .iimI tin- sarin- tmn-.

All a tllr-l IDl'ls uhli-li IT. |it (Hit i.r

I |iica;,'i> lliriiu._'li tin- larmiiiL' iiiiinlry Id

til' Mlssi--Mii|ii. allli.'iiL'li 'i> :'

The sum. -what ili \ nms nnil. . was t h.-

AVinnt.sota
. 1 i> 1 ii

Loniral. Mmmsiita I . Ill III liailu.iy. It

was i-(iimiiriii-. ll m l.Mi."i. ami

tun y. .-lis 111. I- h.-i.l r. ai-li. .1 .St. I'.ml.

Si|lisri|iiriill\ ll \vas |iiiri-lias, .1 liy ailotliir

inmiiii kmi\Mi as thr Milwaiikii- ami SI.

I'aiil liim|iaii\. whirli m tin- y. :ir InTI

i-haiiL,'. 'I lis nam. In I h. Ihira^'o. Miluankr.-

ami M- I'anl Hailuas. Ii\ whi.-li it is knouii

1.1 'lav. This (iim-. rii siii-\i\i-il tin lirsi

ua\.- lit' hiislihlN a'.'.iiiisl pruatilv iiunni

i-aih>a\s. ami \Mtli sli-ikmi.' rntiT|iris.- ami

i-m ii;\- tlii-iu mil its li nt.-u-lrs in all .line

turns liilui'ii 111.- (.rial l.akrs .-iinl tln-

Missiiiiri, milil. .11 r.iili''. lis syslciii ai,';,'r(--

;;alril somi- 7. (MM! Illllrs o| Imr.

Such a mtwork. si'-viri},' tin- gnat airri

(iilniral coimtry. surfcn-ii umhr oil'- si rums

ilisaliihlv. I.iM-.-il timlirr lirini.' mikmiun.

i-\i-rv |iirii' 111 woiiil. whithrr ri-i|iiir( .1 I'nr

sli-. ;i.rs. h nriiiL.' li.'^l-'. Il.ii>rini:. <"" «hat

nut. hail to 111- pnrchasiil in dislanl marki Is

ami hanli-il imminsr distanci-; ovrr rival

i-ii,-ii|s. Till- iniiiHV (-.\|n mini iiiiili r tin

it. Ill 111' I'mixht ill this iliri-cliiiii .-\ir\ >.ar

l)(-('aiii(' tnoriiiDii' . Hi-sidcs. the s\strin uas

isi.l.iliil. 'I'll' r' inaik.ili!'- a'l\anri- of I hi"

u.stirn SI al 11 1.-11. 1. .m.l Hi.- (-nalinn nf a

rirli I'aciiii- marilmu- Ira.l.-. ilut nut In m lit

it dill' i.il.i. Italh.r. it siiflrri'l. In raiisc

thniUi;h \V. sl.rii tiallu- li....k..| In or In. 111

( liii-ai.'ii h.-iil til Im- h.imlr.i <'\' r to or tak. 11

fi-.iiii a rival at tin- i.iil|.iists nt' tin- s\st. m.

As til. transi-nntin. nl.ils h.i'l Hi'- I.'Hi;' r

haiil. th.v ilr. w tli.- lt. at.r iinipnrl i.iii hI'

till- rrvi-iiiir .K-i-niimj Irnin t liriiiii.'li Inisim ss.

'I'll. SI' two (arl.irs iin|iriss.ii IVrsiilmt

l-^arlniL'. w hull. Li tin- n ins <il' thr I lin'a},'0,

Milwank.i- ami St. I'anl Uail-

wav. I'll.- trallic liynr. s U' 11- ^''^
, . ^,President s

.-in.-iK s' ll ininiitily. ami twci ••Holiday."

|i..mts sliHi'l mil vi-ry ussi rl -

l\'lv. 'rin-sr imiinssiil him. ami ari-nrii-

iiiL'K. oiw yrar In- slarl"l ufl iipmi a l.'ii^'

trip W' stwanls. Tli.- .ilij..-t ul' th.- j..nrm-y

was nnkmiun. hut ll \\as
l',
m iall\,- assimiril

that tin- I'r'si'l.iit wastakiiit; .1 I.hil;. urll-

carmil v.-uatinii. As 11 inattrr nt' lait. In-

w.-is nil innri- si ri.ms ami cnlnssal liiisini-ss

lli.in In- hail ultiiiiiit.'l |irr\ imisK .
Ifi'

ran tlirnni,'li tin- i-mmlry lrisinil\. ami

li\ kri-|iiiiL,' Will auay frmii Hn- In at. 11

trark Irarm-'l mm-.- nl Ins Imm. laml Hi, 111

I \rr hi- km u 111 Ini.-.

I'limi his ri turn In I Im-aL'.' In^ I", i"!'*

ciimjiatnlal. .1 hmi ii|imi Hn ''. m liN his

In.h.las hail ui-iiii'_'lit. 'I'lii- .1" |i-s, I tan nf

l"s la.-r I). Inn. .1 that In ha'l l.ra\. .1 tin-

n|»-ii air cniisiili raliK . u liili- his Ijijnrr. innn-

tiL'htU knit th.-iii <\rr. prnMil alnimlai'.lly

that In- ha.l m.l Iril a la/\ h.ili.las. Ilr

was I nlhiisiastii- iivrr tin rxiill. nl lisliniL;

ami
t;.

11. ral s|im-t wlmli In- ha.l i-n|n\ril,

liiil i\iii lii-i iiinsi inlimati- frniuls rni.lil

mil .|iiil.- lallinm ulnri- h. hail In .11 to

s,ru|-r siic-h a pi llnl ri-jn\ .liat Inn ami

ri-i-iip.-ratimi nl .11. i-l;\ .

In tin- sirhisimi nl' his nllii-i tin- I'n-M.li nt

liiraim- . nt;rn--si ll m th.- simly nl' a rnnniis

riini:li map wliu-li In- hail |)i-i-pari-.l. ll was

a i-rmlr itimrarv nt' hi-- jmirnrs-. ami uas

i-.iMml uit'i varimisls i-nlmin-.l patrlns:

snmr ;r|-|in. nlllrls lllllr. Iiinun. lilack,

nrali.T. ami sn Inrlh. Nn nlii- hill tl'i I'r.si-
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hci!,'lit uf tlic St. el iMinf; (1.-. tVct. Tlif rails

art' ii.">'. frit aliovc low \vat(T. wliilc tlurc

is a hraMuay of M tV.t. The spans arc

siipporlrd oil inasMvc stone masonry and

concrctr piers. Owiiifj to the sliarp sIojk'

of tho hunks, an extensive timber trestle

approaeli liail to he proviiled on caeli side,

that on tiie west shore beiiic about '2.'MM)

tVet lonix. followeil by three plate t;ir<ler

spans. The timber trestling. however, was

pun Iv teniporarv. as it was to bo lille.l in

at a later date to form embanknients.

Hefore this briiljie was taken in hand an

important i)ieee of preliminary work h.ad

to lie aeeoniplished. On the west bank the

loeation traversed the month of the Cirand

River, whieh empties into the Missouri at

this point. Aeeonlmu'ly, the en^'iueers set

to work to divert this tril)utary from above

the bridifo and ti> provide it with a new

outlet into the main waterway below the

struetmv. The did channel tlu'n was Idled

in. This work contributed to the lonp

trestle ap|)roaeh to the bridi.'c on this shore

as it cuts .iireetly across the rcelaimed area,

l.cavmii the rivir. the line strikes north-

westwards, an easy pathway beinp; found

for tj miles up the Oak
The Indian (^rcik Vallev. Then it Inars
keservation.

"

,
,,

almost due west, hu^jimf; the

boumlary line between North and South

Dakota. hcadiuL: towards the Little Mis-

souri liiver, wliich is piekr.l up at Marmath,

a new town wliich has been born of the

railway. IJetwc: ii the two Missoiiris the

railwav tiaversis some of the most historic-

all',- interesting' eouiitrs on the plains the

SlaiulinLT Uofk Hcs( r\alion, now the home

of the Sioux Indians. The .\mcricai' have

iriKi.l reason to remember this doiijihty

trilie. for it proM.I one of tlie most dillicult

to siib.iue. Ifcre may be s, , u the ^rav

,,f the unt.anicd Medicine t hirlV Sittm-

Hull, uith that of his ins.parabl.' companion

and all\. Hainm the-l'ac'-. .alonMside. The

piacefiil occupation and industry <jf the

survivors of thi^ once ereat tribe cdiitrasts

vividlv with the stirrmi.' times that were

iiicountcred when the lirst transeontim ntal

was driviii acld^s this country

UwuiL' to the ^eull> rollni;,' eiiaracti r ot

the prairie, rapid proL'rcss m eoustructioii

«;,s nco- ed, and little dillieulty <if a

techni<M character was (neountcred. a!

thout;h for the lirst ITf. miles, owin;: to

the firadiial inclination of the plains to

wards the Koeky Mountains, there is a

continuous slight ascent. Near Marviath

the line runs for a short di^tancc throujjh t Ip-

•' Had Lands." tliieadiii'; the w. ird. mas-

sive, sun-baked formations of clay, which

are of no value whatever except to olfcr

shelter to cattle and to present wonderful

colour effects undi r different conditions of

snuhu'lit, which serves to <'niphasise more or

less this or that eolouretl stratu'ii of rock and

clay, causincT it to assume every tint iii

the rainbow. In approa.'hinij Marmath

there is a sli^iht downward run for U
miles, hut immcdi.itely the waterway is

crossed another uphill pull follows for I'l

miles to Kinsmont. in Montana, through

the country made memorable by the desper-

ate struggle for supremacy between Custer

and his impl.aeable foes, the Sioux.

\t Terry, on the Yellowstone liiver, the

new transcontinental crosses its rival, the

Northern racilie, soastoi)ick up

the Musselshell liiver. Leaving ^,''^^""""*

Terry, the line has an ascending uuff.nlo

grade for l:(t miles to Sumatra,

f.iUowed by a downhill run for 10 miles,

when occurs the long npliil iiuU through

thiMusselshell Valley to Summit, a matter

of l.-.l miles. The Musscl-.hell \"alley is one

(if the most fertile depressions in Montana.

the soil being a deep, rich volcanic ash.

Since the railway came this dci)rcssi(m has

bcdi tilled U|) and .lev. loped rapidly. In

the distant p.ast the buffalo, m its niit.'ration

alternati-lv north and south in search of

p.isturai.'e. cut across this ri\er. the trail

r:inimc<l down bv the million^ of tVi t still

iieing plainly discernible although subse-

(picritlv it became the stage-coach ro.ld.

The most important centre in the \ .alley is
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,.,MU , i, anal. , ..I' .-..n^l nu'l aa, in .T.l. ,' I,. n„..l la,„..n. I,.a,ilv aial a.-nn.lt nral spots

:,,,. ,1„ ,M„1. an.iali.Mnn.nl t .h Hi I !.. Mi.MI.' W-l .
I,„( ,1 has a si uvinu ami

Ihis vall.x niav I... .alh.P.I Inaii lla ta.l miiiani,.- hisl.„-N. Moiv l...n.lars l.a. ,s

,,,:,l ll„. ual.iua^ is ,.,-, ,.., .1 n .-Ihai, as.,„.,al,.l u,tl, I his ha.. .hal,. than .ih
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|,1,„., . „|,;,| „,ay I,.- I.|-,n..l as IV. „ , , this ,ii,n„i,.... I., s,, i.ai Hi.. 1mI"s

riK- JuJilli
^1^,,,., |,„..|| !,,„. „,.,.,. ;,l,.,a.l\ I., uaipaint a,,, I hallal's. vvhil,-. «,lli iN

""'"'
,„ p,.ss,.M.„i. laadlii- appa, ....inpkt. ..aninan.l on . r th,. s,in .Miialin.

,,„,K |V.„,i la.uh. n to „ouh.,v, llav r.,„„l ,n I,. 1. .u . it u as a las .„int.' s|,ol lor

V,
|',,„a th.. I, .....Is .,r Ihos.. i,,,i,,..lial. I\ II,,' In. I, an sr.ails ..in.l .„,tp.,sts

,,„,,,„a'.,is H„l lh.vu.,-.n..l pa,li,.,ilailN 1 „ l,il. r .la vs. as l|„. ...u I,..n ^ I hnist 1 1„ ,n

l„.o-.,;i,-.,n.,..,n.-.n,s.' ()„. s,„.|, hn,-. I
«i. s, U , . lai-t I,, r a,a! lart h.i- ml.. 1 1„ uiM aiai

;,. Ih. M.ailana Itailnu.l. ,a,i u..lua,.,ls u,„,IK \\V.| n, Ha s,.;„-,.|, h,r
^^^^^.^_^ ^^^

I,.,,,,, l,,.u,.l.,uii. in Ih. .I,,.lilh Has,,,. Ma past,,,-a-., lor th. ir h.r.ls. th,'
„,^. ^,^^^

llaH.iul.,,,, a,-n,s, H„ ,„,l,r ,,.l- ol' H,.. .hi.lilh Has,,, I,., am. ,|,nt,- a

li,„.kv \ion„la,ns. .V- Ihi, In,.' r.ail.l I,. Iav..„r,l.. ..-a/m, .ronn.l. th.aiuli H,.-

„,,1„;,| I,, a ...rlam .aI.„I H "as p,ir uat.-h.rs ,,f Ih. Il...'ks u.r. ,...„,p.lk.l lo

,.|ia.,.l. airl 1 1,. I'.l.v 1
1,., n, u .•..,iipan\ ^^a- ,,,a,,,taii, a,, , a-l. \ ,L^,lan(... aiai l.i k.

. p

.,ll,„.,|,,l n„ans,,f |,. n.lralm, Ih. I,,rl„..,!s. Ih. ,r p.,u.l. r .h^. s.> as I,, I., on I h, al. rl^

l,„.|,„|,|,,,,.. rn-.^..! Mxt..n imk I anv.a, .,r lor skirmish, s an.l .alll, raaU. S.anr ol

..
,^^

th. in..sl ,l.,,,i,ii a, 1.1 r. 1. i,tl. s. of ll,.' cow-

l!y h,llo»,i,,' H„ M,i-s,M„ll liu.r a,„l p,,i„.h.is.l.„,,„.,l..l Ih. nis.K.s in ll,is,..,m

.„,,,;i,,i,.. Ii„",.l.l M.ailana hn. tl„ la u trv aial asMi,,,. ,1 Ha ,l,,l v of caI. riinnal in-

,,„luav uas l„,„„.hl uilhiii , asv r, a,'!, ,.f th. I,.,sl,l.> l!..l M. n. Tla ir .k.cls aial ..X-

,1„ uon.l.rfnIK pro,i„rl,v.. -..Mi,. s,piar. pk.ils ,,fl,ii an r.lal,.l ar.,...„l H,.- ,'aiiip

,,,,1, , ,,r k,n,l Ivii,.. m a I,iil'< a,,iphil la al r. In, s ,,,.1 in Hi.. ,i, ^1. a.K ,,l Hi,, pn s.iit

r,,rm,.,l I.N lh..'siir,..„,n.l,n.,. naamlains. aii.i s,ill,,... H,, ,l,,n. s a,v not all laarsav.

!,,„,«,, far an.l u„l,. as li„ .I,,.lill, I'-a^m. iKHali,.,! fr.aii to Ha- oil,,,', an.l Ir-.lv

li,, ,.,,,„| l,,„li,,o t,, 1., uist,,»ii is fnll of ,„,l„llisia.,i (liirin- transit. KraLiin, nts ol

,...'
, ; a, .,, ., .1,.,,.,, ..,.,,,,1 l,a,l ,|,„.,im,ntar\ i,ro,,l.,f Ihos, troiihkais tin,, s
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,,, ,,,,rnllv ,,n.,,A..l, .,,,1 th.s, l.ll.r Mil .1. M" H,,,:.,... M ilu :,„!... nul

Ulir sh:uk illl. I
ilMj ll^.lli 1.. V,l-.t(>>.Ml. Ml! I 1 all' .wt

,
,1..

,oull,,V to Knilr. ll .h'l lint prr-,s it llllo M|\1<T I..
|i lli.jinci iiihI |piiliir( -,11111 ik-

UM. n.h li\ a Davi.l .mhI .loiiallian
, , . . . 1

,„„„nan„.Miillan,llM.,,,s !;nM,a,lt„ ,„nn ,,a, 1 a,„l pan, 1 „n h, . ,an.,„nt ,n. n al.

.,„..,„avnn,a„ ,.1 tl.„s, ,,.n„.h.al ,annt. 1 , . ,,.,,1. . u , av ,„„ si, , ,,, an,l ,1. rm. ,
s ,uo

,,ul„,\ III', in sliar|i \'><r llir cv.ilaii.l liallii- uliirli ua- U<

Hill at the saiiu liiiH' it iilfricil a

-, i,\' 01 It mil; liiat. lial ilitn a \ c ly dilli

,h,\s. a^ til. Inllnum- inlli) I' II' I-
1

It nm->

\, lllrll WrIM llisi |ialali|r ll"lll

||i,,s, ,la\-. l.aMii- in- 'liii'ii III M,litar> cmiii.

,,rrn|.at..aM.rtl,.-luu-kaiMio|-a/in.,^inM,Hi. n,. an.

Hn, 1„ ua. not <li.,,,,.u.nt..l I
.-In.ni .-nl. , „n„ln. N,u snn ,. s u..,,. ,,,11 Inon.h

,,.,nu. allliun.l, tli.v u, iv , 'v il - 'li SiM . n .nil- ( anM-n a,i,l uh.a,- tl,- unik

,n,vc-. , M ll.' a.rnni|>li-lail .|ni.-kl\ .li- -M

III,,. ua> n limit, it- kink- --t iaiL;liti n, u

,,ut ami iK -hull, -haip iim - Haiti m .1.

Dim: Hhi..^-
^,|,i|,. ,,, |,.,|t- tin ul.i linr ua- aliaii.l.ni. il

A iVlKi-- )ia-in liy. an 1 '^ut a chan-t
,,,„,,, ,|,|,.|^ tlir tiack 1" ni- tmn ii|i alt.r

to s.nil \iin a l.tl. 1-. K\ . i\ t hin- I" 1 n •^mn
^^ ^^^^^^ .,,^,,1 iN |inr|.iiM- in ri.n\i\nia-

Inn snirc Mill lilt |1i. 11 ua- a lliihaii hi iv
^,||,|,||, , ,,, n,,. I„i,l,|iii- arniv -ratlrnil

M-trnhi). llr uasa rhi.l. l-lmlnn. l\r\
.^,,,,„,.^. ,,

, ,|,,,i ,,, -,., ,,,1111-. In mil. r

ll.ail. I'otatois luiikni liiii . Sp, 1 I ti i' inak-
^^^ _^^^^ ^^^^^^^ ,|^,. |„,|i,|, ,., „ , ,-, pi iniit t< 'I

Mini lliol-f whisk> ti ininiiiiw. ^llla-.
^^^ nl li-i- tlir la-t Milmn nl tlir <>\'\ mml

' l'li"|a.^"." l.railiii'i l.> Sninniit the Iniihi -t |i'iiiii

H„, tlHiM. niann. tiims hav.- Inn, -iiuv limrlinl hv tin ni.taN m n.^ntiatin, llu

.l,.,,ad,,l. am! |.i a,-t irallv th.. ulmk- trail Hiu IMi Kan.i ili-|Ht,- III.. .Mnn,.

(if .iinntrv 1- nmii i- p. an Inl sit t li iii.iit. srvi ril\ 111' th.' -laili s. I'll- Ihr Inn.' Ii. nitj

lAKl. CHATCOl.KTTK. lASTl-.KN WASHINGTON.



S1L.K VllAV u
^^^ SKRVICE AMONG THE ROCKY MOUNTAINS

II. T liY THK CANADIAN TACHIC RAILWAY

I

The Snow-Plough and Its Work
HOW T UK KAII.WAYS FIGHT AGAINST THK TRACK-BLOCKING SNOW-

IN ,.,,nntn.s ulnrli .-uv liaM.- to ,l,-.p.nsr,i uitl. cntitvly. In l.-irt. ,,lt. „

|„av\ siinulalK the lailwaxs (.'aiijjs iiavc to U- riislic.l up to .xtn.'atc

;„,. n.,1 up uinUr such visila- tlir ploujrl, aftrr it has Uvunu- stall,,
I

in

ti,,„s I;,,- iiM.iv ,ir.,tiv. ly tlian a (lilllcult position, an.l p.riiaps can ncitii.i-

an th,>s,' in t, nipiiatc chnics advance nor ntnat.

l,v th, I,.'-' Ii, n,l. This enemy Tlic oldest and most eoniinon form of

,,f th, nnluav operator, ihspite mechanical snow-siiifter is the w,',lj.'e i.lout;li.

th, sf valiant an.l h, reiihan .fforts. will As tl,.' nam,- inipli, s. >t has the form ,,f a

„rt, ntiiii, s n IMS,, t,, r, l,as, its o,-ip |„r .lays l.if; «e,lt:e ,.r a ,l„ul.l,' s.v.op tunic,! e,l-,-

,,„ , „.!. hnn.un.. tialh,' t,. a staii.lstill. TIm- ^vlsc uitli a sharp pr,,w. Its l,,Nv,r ..li;,' is

su,,us|„,l off.is an ,ll,,tn,' prot, .'t i,,n just ,1, ar ,.f t !„ rails. « hil,' in t !„ lai-, st

,,, n„,untain,.us ,listn,ts uh,iv sl,d, s an,l tvp,s I h, t,.p ,,1-,- of th,' s,-o,,p is i, v, I

avalaialHs an ,xp,ri.|„,,l. I.nt up,,l el. uiHi ,.r ah-.x,- tlu' t,.piiiosl p,,inl ,.l th,-

sir, l,|„ s ,,f th, st,,l hiL:h"a\ th, ,ip,rator ilri\ in^r .,|nipin,iit. In s,,m,- instaiii-,s, as

I,;,. ,,|,U on, .• s,. ,,p,,, t,.'hun to rit;ht upon t h, >.',,ltish ralluavs. it |, ,a s,„n,-

lus unplacahl,' ,n,,uv. "1'^'' MnpniMs,,! apparatus, attacli.,1 to th,-

Th.' s,u,l.hn- uhil,' !!,,,, is n,, ni, an h., . lr,,n! ,.l t ,„ l,.i- tiv,' ;
hut muI, a sy,t, lu

It u,|| till a ,1,, p ciillniu to th. e,.nt,,ur is appli,al.l. ,,nlv m th,,se ilistricts uImiv

,,l th. .,mi,ti>. and up,,n a K\,l str,l,h th,' ohst ni,-l i,m is r,.|ativ,ls iiisiunilicant.

uill pii,' up hii-,' hills uhi,h aiv n,,l easily and is n<.t pa,-ke,l t|uhtl>.

,l„|l,,|. To l,.i . a pas.a-,' l,v han,l lahoiir The in,lh,..l ,,f ,>p, rat i,.u is v. r> snupl,'.

thinu^hsu,h,.l.^lru,'ti,.iisisa h,,p,l,sstask; Th,- p,,mi,,l n,,s,- ,,r th,- p^.u-h is dris,n

a,„l II, ,.nl, r l,,,Ap,,lil, th, i-n„.val ,.l th,- int,, the ,lnll or hank, u li, n. iii,-r, ly hy

si„,w. s,, as I,, I,, hi,-, Ih, ti-allie ml, rrup- iiiishiiii.' it luiwanl. III.- sn.iw ,hspla,-,,l hy

t.,,n t,, tii. mimuiuiu. Ih, ,i,i:m.,rhas 1 1„. p,-,,w i- d.-ll.-.-t, ,l aLm-- ,
.•i.-h suh- of tl,,-

d.-vis.d u.Mid.rlnl ni,-cliam.'al appliances. sc,)op. ami t liroun ,-l,ar ..f t h,- track. Soiiu-

.Mtli,m-li tluv ihsplae,- vasi armies , if nu-ii times th,- snow. whi<h mav liav,- hank, ,1

:,,. I „,t|, s|„,v,|s. th,- l.ithr e.-imiot in' w,ll alt,r ilnlliiii:. d,i, s n,,l > i,-ld r,a,hly

Oj.S



THK SNOW-lM.orCII AM) US WORK ft.;9

,„ ,i,.. ,„,„,, rul ,u.lan„.l ,.n..nn ol .1,, IIh n.lan ,. Ih-- nulu.v
,

n,n,.. r s

|,,,,,„„>tis.s l"l I. Tlun ,„H,v ,l,a.l,r lni-1 U' :'!"" r..r r,.,„l,at,n^ IIm' I,„v,s „I

„„,|„h|. mv .,ln,,t,,i Th. .n;ui,n„ l.a.k, wint.v, nnt w,! h.tan.hn,. tl,;,t at Inn.s thr

,,,,,,„ ,|„ .l.an.i tHMk a .ImtI ,l,.tatu-.. n Mstan,. ,. .t,n>. tin strn,,lr lo, M.pn-

,,„| tlu„ .I.U,. l,ra,llo,„- n,lo Ihr .Inll. -nars ,. l.,^Ml^ .-.mtrslcl, an.l |.r,.,Mvss ,s

,1„. hurUina l„n,a ,.„nl,niM,l unl.l ,atl„r ^l-u. .VUIm,uo|, ,n ,1. p-vs, „t ^.yUrUA

,1„, hank ,. nxrm.nH- or ll,. ,,l..u,l, is i"nu llu, l.",| ,s ol' .• paiat.vrl.^ n r, nt

,|,,-,,,t..l Onr.nal a,ls anta.. „l 1 1„. lonn ,lat, . tin M,a ,1.11 .s l,v no ,.„ ans lau.

„r,n,.u Tn'htin.^n.a.liHT.. IIm .p,,,lu,ll. Hh' Ins! pa.,,,1 haM,,. 1m
, „ tak,„ out

,.|,u I, Ih. ini. ran l.r .-kaiv.! as <• pan,l r, vrars a^,.. 1", rl.aps ,1 i^ nut a st,:n„,

„,||, ,,ll„r n.tlMHls, l,ut Its li,l,l ,,rapph ,arrun,stan,T. l.ut th. ,n^.„t.nn is ,!

,,|,on issonuuliat ns|n,tr,l. I),,p<lnlts Cana.lian onmn. an,l it uas ,n,.U,,I. not

.,, hanks ,n^^l,Hll las. rs of,. ,,ansM,^ Iron, l.v a railwas , n.in. r. 1m, t hy a .l.nlist.

,„,,,,,„,,. thauint; an.l In , /ma, an.l ula.h Tins was J. W. Klli..tt. a n s„l,„t ,-11
.

.nmt...

aluaNs pa.ks n,t,„s,K hanl, .l...s n..t an.l !,. .h>-isl.n..l Lis ...,..-. pt i..n a ..-..-

,„l.l I., sn.l, a „,.I1mmI. T1,.- pn.u ..nil' p.nni.l ,, s ,
.Kina mi..u sl,.,v. I. l-nn.la-

,,l,,„„li IS apt t., 1.. 1o,v..I up^^a,•.|s. an.l ,n.ntall>, it n s.nil.k .1 tl,.' nia.liin. s .,1

:,n,,; th. nia..!.,...- lH,.on,.s ,h,a,|..l. to.la>. s,,,,.. it .-..inpiis. ,1 a ln,.-k on uhi.h

11,,. uc.l... -plou..|, ,s.,lx.iA htll,' ns,' ,n «a, ,„..nnt..l a h..il.r an.l an
,
ii^in. I.T

„,„„„,a,n.,ns .l,st,„.|s uh.,. sl„l, s a,v |,iv .l,aM,i. Hi-' .l,sk-uh..l, th,. appa,atns h. ,n.

v.,l,.nt as th, avalan.h. s an apt t.. .•..ntani push. .1 l.v an ..n',na,-v l.,...n,ot iv.^ nit., th.'

,„.,ss,s .,1 n,.k, npn,.>l..l tn.s an.l ..th.,' s„.,u. Th. i.La uas t.. l...n' int.. \hr sn..u

,|,h,,. uhi.h pla.-. this tvp.- of sn.,u- ,n th.n,a,ni,,-. .fan alio, ran.l. I.> .•at.hin^

„„|,1,,- ,.nl ..f <-..,n,n,ss,o„ Nri'v na.hlv. t !,. .hspla,-, .1 inat.iial, t,, uhiil it .•l.ar..t

th.' tra.'k li> th.- i. \ ..l\ iii'j'

act, .1,1 .ll' th. Ian l,k. \\ h. .1.

'I'll.' in\. iition app. ars t..

lia\ . ll. . II pr. iiiatnr.' ;
at

all . \. Ills. it \ias 11. .t

ad.ipt.il, a r. suit pr..halils

.111.' t.> th. la.k

ol .1. iiianil lor

siii'h an . .piip-

111 .III I 11

thos, <|a\s.

IKONT h.Nl) VIKW Ol- THK LATl-ST

C. 1', K, ROTARY, SHOWlNXi SCOOP
WHKF.I,,

The snow-plough measures over 80 feet in length, xvn.le

the scoop wheel weighs 11 tons.

Shov. I u,,ik wolil.l hav.- t.. !.. pi'actisf.l l.at.r. liou.'vn-. anotli.r ,nv,„loi-. .Inll h.v

ini.l. ,' su.'h .iirnnistan.'.s hut h-r th. p. r- nam.'. n'ViN..I ,t. Th.' mam l.atun' m tins

l',.,.,,.„, ,,f anoth.i- uon.l.rlul applian.-.' mstan.v was a knih -v, he. 1. u Iik'Ii. <'tittm,a up

th.' n.lai'v snow-ploiiuh. tlu- snow, pass., I
it thninah to a lan-wlit'd



(>4o l<\ll.\\\^ woNDi'.Ks (>!• nil': woki.d

iniinnlr.l li.liin.l. \i Imli < ji cli il il lliron-li 'I'lii- . \|" r nl st i\ . .1 (o mii,'i."sI <( it.ii'i

:iii i>|Miiiim ill III"' <ii>iiiu'. 'rill-' iliAi^i "ii-> iiii|iri)V< III! iit^. muIi ii^ Hn' ;iliilil> In tliiuw

|;ikc!i M|> li\ L.-lit MiiitliiiN. Ill' ()r:iiii;i- llif mkiw t.. uiir siilr or lln oilur .l^ n-

\ llli , ( till iiio, ulio .•oii^iiiiclnl a I'iiIIm/.i'I (|IIIIi>I. \ii..I|i, i hi, i. him u.i^ Imill himHi

„,.„.|iiii,. Duiiii- 111. uiiiiii-..! i^n:; I ii 111! iiii|iiM\, ,1 iiiK ^ l.\ III. I ..,.k I..M ,.iiM,ii\.

hRONT VIl.W Ol nil I IIICAGO. MII.WAUKF.K AND HUGhT SOUND KAII.WAVS IIUoK KOTAKY
SNOW PI-OLICH.

Built hy ihe American l,oi[)m..tive Company The wheel is 11 ftet in diumelei.

„:,s list,. I l.\ IJH ( ;iiKi.li;iii r;i.'ilii' l,\iil ( . .iii|i;iii\ .
uuw aiii:ilu.iiii;il. .1 \mIIi IIl'

„j,V. 'I'll. Im:iI u;i> s.alv. I\ l.iir. Iiicau-.' A In. II. .in !..» .llM I . '11111:111 \ .
1111.

1
ua^

III,, uiiil.i h.i.l I.i..Imii 11. I..|-.^ it w:'^ i-<"ii- I'lil mill <'|i. rail. .11 up.. 11 lii. Ini..|i I'aiili.-

|,l,|..l: lull 111 ..I. Ill- I., a^c, riaiii whal it ni lli.' u ml. r .
.1'

I snT. I!\ Hi.' ai.l .>!' I his

(Mini. I .1.1. sliiiu an.! !.. uil. .Iiiiii|i..l int.. Iii-I |.iai^li.al '..larv I.I. n'ka.l. • ulii.li liail

a ciilliiiu I" i^i\'- all a|.|.n>\iiiial. I-. |)i.^. iila .1. Ii. .1 Hi. iai|-.^a\ - .ii'.liiiai) '•ii. iw lii;lil mu

I,,, 11 ,,r .-I ilnll. 'I'll, artili.^ial vimw lialik 111. III.. .1- t..r "..k-> \\.f.^ lai-.il 111 a Irw

,s;i, ,i,,l \,i-\ il,,|,. I. Ill suili.^..l 1.1 I slaliii-ii .la\~. 'I'ii.^ \'i\ lir'-t nm Mi\i.l t.i -ali^lx

||„ iiiM iilii.i til. --li.iN^ 1.1 lilt; raiiiilil nj' all.' tli.^ railway Ilia I at la si a r. Iiabl. in. I'liaiiiciii

I
t

I •).... I il. .-:.. f ojwi r. . a ^11. .Ik li..!.!. ! li't.l I u 'I )i (l( sMiiu (I



Till- SNoW-IMOl (ill \M) yy^ WOUK •' ir

'ilin.nnl. tl..- .Ml.rimM ul 11.. .\u,. nnu. |".n,l ,n th, ..^..M ,in..l K ..,« lUl .mt

I ,... t.vr < n,M,.Mnv. assis!..l l.v .n-.s- uC II,. u.,v. TIm u!n. I ,. .
.i.ns..l ... a !...«.•

ti.,n. In.- ,M,|..cv..n.l.ls v-lu.i, li;.v. '" ",„ having a s,|„a,v I,.m,.I IiIImI «ltl. a

, M, M.I..I l.v tlu- ...... ul... 1...V. I.-I I ^ t ^.t H„ l,.|.. llM-....«h «l,..l. Il.._ s.a.w

,|„. ,„M.I,i.',.s. a...l Nvl... II...- iH' n, II..' .•a....!:! n, IIm .-...M.-al m |.- .- .l.s.ha.u. ••

l„st ,,„Ml,.... I.. .lis.'.A..- "-aU
I

I>. II,. n,l a,.- i.. s...'h a way as I., la! la.-

„,,,,, |„s l„,„ l,n..,..l,l I., a l„.J, l.il.h I. In,.'. Tl.is sIhm.I is liU.-.l « .11. all

M(ONT KM. <.,. WinOK SNOWIMOUCH US..U UPON THI-; CANADIAN i'ACUK; KAIIAVAV.

or,„.,-IV,.l„,„. I„,IM"'-"' lnn„tl„ M.,„,|, a,r|u.lal,lr ...v.,- uhi.'l. .: - t„n,..l I-

„|„,1 x^lH.I, !> tl,. v,la! l.al.HT. ,cl„iais,. -,„l tl,,' ,l„v.M„,i, m uhul, tl,.- M,„w Is

t,, Il,,^^. r.,1,. .l,a,,..lMn.,|,s. s, t |-a,l,allv 1..,,,^ ti,|-,,«l, l-v th.- u I,.
.

1.

1,1, ,1„ .|„,k.. ,,! a «l„.l. Tl„- s,illa,-,-s Th- ,,,..rat,.,n „f tia „,a.-l,n,.- .^ v,-,-v

,,| ,|„.M ,-,.„.,al M-,„.|,. a,-, .,,„t,- M,„„,tl,. MM,,.!., Tla ,„a,l,„„, ,N l...,l. a an.l .Inv „>.-

.,, that tl,. s„.,u .ai.ia.t |h,ss,I,1v sli.k ,„ i,,. .l,ai,iM„, a,,- „„„i„l..l i.|"'" -' '"^V^

,„s uav Oi, tl,.- IV.ml m.I,- . a.-l. m-,,„,, t,-,„-k. "I, a I, i^ ,-.„„,,l. t, l.v ,.,.-l.,s..l n, a

i/,,,„„' II,.- li.Mil ,1. .I.I,,-.- I.„iitl.. I.> .-al. I-...- II,.- a.-,-,„„...,,.iat..... .'l tl,.' .-i'-"^

,,,,1,1. tl„-M,..u a. ,1 ,s,-..t ,.|, t„l.,-tak,.. Hy ,„.-a„s ,,1 ^n„..I.,us ,„ tl,. t...i,l -n.l

,„ ,„, ,,„1, M.l, .,! II,.- ..p. .,i.iu. k„,N.-^ a,-. alM.v, tl,. .I.„„, tl,.- p.l-l IK.^ a '-l.-i- V"'"

1
,l.a,„l.,.-„.-l.auava.l.,a,li„.ttl..,.,- .-f Hh- m,.,w ah. a.l. All tl„- ...„t,-.,K a-v

s,U,sa„l,„„ali,al!vt., tl,.-.-.itti,>- |...s,ti,.„ u,ll„„ .„:i„..liat. ,-. a.l,. ,i„-l,l.l,„- tl,.'

,,„1 a.-.-..,-.l,n-- t..'tl,.- .l,.-,-.-t,..„ ,., wh.,-1, -l.a,,, ul„^tl.. l,v„„a„s.,|^^l,..•l..a..-....l^l,ii

,h,. v.l..,l ,s ,-,A.,K,.„, th. k..iv.s uha-1. t., a |„.-a.-,-a„u.-.l .-."I.. ii.st.-,.<-ti...is call I.e

81
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,. ,nu,n,:.l,.l I.. II.' 1
1'^- "I"'!' '"^'^^ ^"'''"' I"" "'' " "" "'-""'"""

aiv puslimi.' th.' l.l.m-l,. a> III. latt. r ., uut I.. :> l.nuM. r or :i -h.,| .,/,.! In, Inn. k.

s, llti-MV.II lis rnml.in.rv i> pi.r. Iv iiiid lli. n I hr kuix.si.n torn oil. or so .liiiniiu'< 'I

M.npK I... rotalinu tl..' Nvh.rl. a> lo l„ „m I, ... Ilul Ih. ! -n.,n,|. Ilmt

Til. |,l.m-li IS pii-li-'l *"•"»•'<<""" ''""'^- ""• '"" ^'''" '" "'"""' "'"' ^'" ^''"''

II,.. «l„.l l»ini.'Mt Ml MM.tlo.l Ml t i:.«t nn.l.rs sUr|. ;„...|.hls UIkiV <.l.l,lMr. ;U1.|

rrvolutMmsn iinnutr iMlor, ,1 lou.lMstl,. n„l. ,> IIh .bn,;,^. ,. ,
xt, ..s.v. im nol,,,

\

mu
300895

"^ - ^ J

1g

OKNERAi VUAV Ol im. ^A^Al)IA^ I'Alii le wi-.boi. snow hi.ougii.

si„,». •n„ khilr (,li:. s .-nl lln Miou. \vlii,.|i. i> liik. n ;.l Up n nl. iir|i:ins <mii I"'

,ii,l,,.|.j.,l. I. lure. .1 (IcMMi til. s,M„,| hill .11. .I..! hi. I' .it l.i.nn. Will, Hi. I'l-

,, ,„|i,"-. III. p. ii|ili. lA ..I III. ^^Ii. .1- l-iiiiii. I- .lull- iin.l iMiik. uli.n „•. ;,ri<l mliu Ilis.'

(,;,s,| I, |„vv,iil..l lis III. .iMini. :in.l Hi. |.:i.'k..l liiinl. I..n - ;i Mii-liiii.'. iiini..-,!

.,„,„,.;,,, ,,i,K .m.i|m'uIi.ii III. .... I mil,, M- ,1.11- I.- i...k. 1,11, km- IS |.iii.'I.M,l.

s,-,„,,,,n„„--,,|,|Hls,l, ll„. -ll.H.I II. II,. li.Ml.l. Til. |.l...li:ll VMll, ll.. , 1 ,..: 1 1 1, s I ,;
„ -k s

,

I, ,U 1

1

n„. , ,,,1111,,..,:, 1 loir.' s,t ii|. Is siiil,,. 1,1,1 (,, III. Ii^i.k. 1,11,1 III. 1. III.' ..I.s|iii,-li..i, I-

,.,,.,1,1,. ||„. MI..U 1. 1 1"- llir.."ii m 11 con- .li:.l-..l. 'I'll.' |,r. ss,,iv i- i,i;iiiil;,lii.
.

I iinlll

tini|,.i|s l,,iiiil:.iii lii^ I.. II,. .iir. ;.li.l Hn' . .1 isl M ;cl 1, ,1
,

,.lil,.il,s ll,,' iipinr IiiumI.

.,„,„ ,; n I,. I In,,, I ll.. Ir:i.k. ,miis,i,., I|„ ul,.,l I,. s|,,u ,|,,un. uli.ii

\,,u ;,i„| .•ii;aii, ..Kslniili,,,,. uill In ll,.' si-n,,! to li.i.k ...il is -iv,,, l.iiniclly

,,„•,, mil, n, I. ;,n.l link s. Ih, r:il,. iiiv kii„l li.t..!.' tli.r.' I- an , .| ,|m ,|-I imil v ior tli.'

ti,, 1,1,1, I. ,!!.,»-. ^omitim.s li„. mi. Inn. n ;,,|im. t.i ll. -oiii. -lalliil. liii.'kniL; is

1^ ,l,.|;,il, ,1: l,i,< in..iv .,11.11 than not it ,. ,nt inn. .1 nut ll I li. iiia.'liin. .In\
.
s it . « ay

i. il,. kli:\ i s •• nit-n -:::,, :. I'k- -o '- <l ,,.,1, ll., I, I, 'I.., I II.:,.. ,,,' i. I'omil, II. ll
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,„a.-knowI...I«r.Hn.t. In.l,. 1.....-.A...I ^t,„„. a„.l |
n.i .,...n. .Irivo

tl,.•.vi^n....ll.m..tiv.•lMltt..tMmt,. >nam..il ll.nm«|, „ny MH.vvl.Mhk. ..ml u, «,ll k.,,'

I
,„• tol.la^t ai..lsl...v.l..„Ml,. ..I.sfnic- tl..' lin.s <.|h n.

I„,„ .silit w.lTiork. Oil Ih. St,.,, .noun- Tlir m|"l«sl .li.l hut u-' nnh...l..l: its

l,,„ „,,mI.s tl..' Laftl. Ik t«.. M lla railway- sii-niliranr.. was appivnatr.l. Tl.f nillway

„'„„"an,i th. Ium> of Naturr olVn is ,...n,,.any-s rnuin.. rs s. t In «nrk

,,,,ili... K.,nr ..-• liv.. I.i« l..<'...nntiv.s. a.wl tl„v,.r...ln.. .1 a sn..w,.luM.I, ^^h;^;-'

th. lin.s <,r tlKJr smok. stacks ..nl. in^l ul.i.l, |.n.lml.ly ranks as il,. ,,,„„^,,

Visil,!.- al«.v the I.V.I .,111.. .Inll. Ih 1,1, laavi.st an.l -n-st ,...«. rlnl

in- st.an. an.l s,n..k.- I,.i all IImv aiv L.tary wl,i,h l,:is l".n .,,nlnv..l y.t. :,ihI

w.'ftl.. an.l u.tl, th.' l.l.m.l, iK, Il al.s.,- wluT.in •
^

,

I
,|, ,,:„ I mp . 1m.,„

i„t.lv .a>t ..Isi^M. tla.nnl, l,.i.ay..l l.v th.' < xistinu |aa,l„-. hav.. I.,
,
n n.h.Hl,,. ..I l.v

,„,„„ain ..f sn..w uha^l, it is s,„,„tinu'. an- M, ss.s. If, If. VanKhan a,„l .I..ln, I lay.r.

„,„.„ ....nm-..! in ..r.l.r I- a. I„, v.- sn,..-. s. ; u. r, „ .|„,nMl.l.. lor il> .r, ata.n. N.an.'

nn.l tla IVuils ,.f this h.r.ul.an I.Im,,,, ,. u\. ., -.1 ,t. „„„„ um- s,/,. ,„av l,.' «atl>.r.-.l

.•.val.-.l In II.- .l..|. s,,nM.v.„. lin.l. It th, l.i.l t 1 1,. .„,,.nr,atM.. ....•asun's

thron«l.l t, „all..|.M.l„M„.tl„ t,:uk.. 1M..1 . n„l,, -.v m all. .n,!,^ ,:ht,.
,

..p-n

an.l ..rj.ist s„ll„„„l ui.ltl, I n„.t tin- 1 u,- -,s v, i„ , 1. .1 I,,-.- Iin.k.. ul„l,- ts

waitn../fi'ains t„ ,,a.s. (..t^'i - i^l'' - -'"""^ "-'"
';

'•"'

l-,,,hv 11,. M,„« |.l..ll«li i-- |,n„lHall\ (An„ri.-ai,i t,m.. TIm iiani, ,. Iu„ll i.

stan.l:.nl,~..l. T!.' m-,h.|' "I-' I'- '""' '""I"" -"''" ^- ^""' ' """' ""'

,,,1.„ I , , II l..t. III. I-,1, r |„,^^„.. l,a. II,. .Ir is alta,l,.,l, I |...n Ihis l,a,„. ,s

,„,„m,.nas,.l. a.Mlll,, nia.h A .>..lv..A l .:l..l
1
L- I""!"- "I'"i' '^ ^

^"^ '"

,„vat |,.,u,,-. Kniws las|„..n..l I. sl, , I thai >,s,,l ,n th. I'a.al,.' I k.ss M t (..u-

|,k,|, i,av, l".n s,,|„,s,.|,,| l,v knu.s ,,r s,,i„|al ,. .„ I,..' I ,v
,

s ,,M h. sv .1. ,„. u ..rk-

,.,,,, .,,,1 .,,,,1 an ,.! ..n.at.i s|,-,i,^ll, an.l in^ at -Mi..
|

K |,nssnn. liaMM- •-Ml>.s

(1, ,.,|||. Th. , In, 111. t.p... has 1,1. II iiiipi- ,\, .1 s.inaiv r. .1 ,.r h. .itiiii: suiia,,' an.l It s.pi.ir,

'I'll, i-iiiix .1,1 iiiiial s\ sl, 1,1

uh. .1 tliii„i;;l, II. \. I

'I'

,1 -,1m I, oil,, i„, I
s,, as I,, II, alil, 1,1 st.n„l h.t ,.r^,-,it, ana.

11 I,, III,. h,.i\i. I- .Intl. s ini|i.is..l. ,,r iliiMii- th. M.'.'P

T,k. n all ninnil. t h- hm n.laiA is a ..an,,, has l.,,i, ahan.l.m. .1 n, lav.mr .,1

|,„.,„„laM, nnit in tli, lail.a.^'s li.hlni, a ,lin ,1 ,lnv,. n|„ii. Hi. HKinn.^ |imM.||,l,-.

Ih, ,1, siLin, Is niaiiifaliiniL; that this is a

''''i'm'ioi'.'.h .all Ih. lail^.i^s .>r N'"'l' sii|„n„r iiHlh.i.l. Th.' v
<

1

1

i.al Ulin,,' has

Mn.n,.auhM.||liavM- th.^nat n.ani .vlin.l, ,s ... m.-li, s ,„ ,han,. I, r. uith a

,,,11,, I t,, iiiaiii- stnik. (il-'t iii.h.s. ai„l alll -h .,1 li-ht

,1 ,1, si._;ii IS ,,f slniinj .,.iislrn(ti,iii. 'I'lif
,11,1

rail',;, s .ii',. (.|ini|i'

IlK- C.P.K.
,,,,,1 ., 1,.,,,, ,.^ ,,| I,, I;, II,

"""•'"''•
an .liiia.M.I ,„ ^in„ s|,n.,.,l.s s,-. „,,, x. h, , I. u hi.h is ,lnM n at I.I.. n v..-

,,„,,,„ Ihi uint,," i'n.l.aliK t h. (ana,lian hithiiis |., r inmnt,, «.i-lis ..v. r 1-' t"-.-^

I'ai'ili... I'WUi

1 11,11. iin.l I h. h, a\ \ \ 'il it .1 iharail. I' nl' it-

,„ ,,, ,N „i,,n n.i.th.n, shiia- Tl... .ah is ,,f s|,,l, uilh all l.ra.iii- .m

,, I,, rill ,111 th,- |.\t, ii,ir. SI, that a s, ,lli

, Ham s,,.|i,,i,. ,x,i.n.,H,s ll„. I..n J,, sl snila,-, is ,,ns.,it.,l uilhin. This |,i-a,.t i.r

,..,k t., k,,|. Its hn, ,,,1,11. In hut. 111.- wasa.l.i|.l..l l„ inili...l.- H- n^knl in|nrv

St,. K- l„,-.iin. s,, li.n... that thus, n- t., I h. .n u in .as, s .,1 .h nnliii, nt. « hK;h

s|„„^l,|.. h,i- th. nianit, nan.v .if ,..,iiin,nn, is ,„i.- ..f Hi.' "--t ,hni.. is I., h. h an.l ,n

...,lu.n .all,. I Ini' laru. I- an.l in,.n |,..u,v!nl s,„i« -li^lit n,-.

,„,,.hi,i,s n, nnhi- t., .nahl,. tli.m In .h' .\l I a.-li, .1 I., 1 II- |.lnn,h .s a I. n. r .,11 h.

(,ix,. IIS a l,i,.,,ni,ili\. tv|><.. It lias he, ii ina.l,' (spi-cl-
tliiir w.irk iiKin i llici, nt 1> .

|,l, ,11^:1, that will n.it linak ilnuii. all. alU l.iiii;. iiKasuriii" :!-J lix-l ov.r the Iramc^,
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.,,,.1 ,...,n,s l.i l..h. ..I .•..,.! nii.l :."<«.. «as.Mm..l ..Ml 111. r.«itl. Mnr.lt.. in.lir.il.-

m,II..M> ..r «.it.r. >.. Ihi.l th. I«'«''l l-"U-tl. that th.- I..m- .•..i.lr..lli..u Ih. .n.mntan.

..XT r,a.n. s ..r tia. lu... laia i> ..x- r W» I- ' - '"
' "''^ '^"'"-^ """' ^"•"" '' " I"'"""'''

t

)
ihK WOfAKV li.NllOUiKU. SHOWING lU'lIlR AND l-NCINC

1
WK .«,..,.>,

T«n <.f III.- |...vv.rlul |.|.Hii.hs .v.iv su.-h aslli.N .l.sir..l. Will, lli. ai.l ..r ..i.ly

l.iiilt as a lii>l instal.M.Mt ami w.r.' .lis- ..ti.' l..<-..in..li\ < iiist.a.l ..I l"i.. , lulls ..I

|,,,l,|„,l l,,|||, I lain- nniH.ilial.ly ii|...ii |.a.k. il sim.w an.l ice -JaO yar.ls in l.ni.'lli

,.,„„|,|,t iM.iani.an. li.n. Alt -I. H"' ".n- luiv. >l with .as.-. s,„..l Ih iiit; niMiii-

xMiil. r "as la.l s,> s.v. n- as lh..s.- cnih n tainr.l l|nn> „uv . imI <.I IIm ,nl to th" "Hi. r.

,„,.,.,| ,„ iM-.MHUs >,ais. aii.i .•..Ms.,|U.l.ll> Al.iilt.v I., ta.-kl. Ihr axaian.hr »ilh its

an i.|i|p(.ilnnit\ ilnl ih'I ails.- I., snianit tin ciaK-ialnl tr.is was (h inc.nst rati d aU...

,,,.„.|,i,„ ti. a iri.ist .Aai-tniy 1(^1 t.i asr, i I c-ans. hunk. 1 hhIm -^ ni .li.ihicl.l- u.i.-

I,,, I, II, ,-a|,alMlilh s, \.t III. unik ulii.-h .-Ml ii|. I..V Hm kni\.s ;,.. il III, \ uMvslraus.

l-KONT Vn,W OK UNHOUSED ROTARY. SHOWING fCO'JH WHKl-.l. AND ITS DRIVING GEAR.



A i;AM.ni AD o^; mi. inui ink m.liiu 111, bA.-; I'AULO KAU.VVAV

T

A Wonderful Brazilian Railway

THK STORY Ol.- AN KNGLISH ENGINEERS STRUGGLE WITH

I'HIMKVAI- NATURE

^N 1|„ ,:nU ,l;n. of lS,-.r„a nun, i.'H,. Siuil,.^. Imt. mv, Hl„ Irs., the pmvi-

I 1,,,. ,,l ,|,.ln,..u,^l,.,l l!ra/,l,:m m.,,, ,.r :, st,,l Imk .ilTcn.l a> t->M,„ a

1

^.,„tl.,n,n. anion, xvli ua. ,.n//l, ni nnluav . n. in,
.
rni,' as ro„l,l l.r

-^^ Manm ,1, M.iu.i, nc.iM.l .^ < ^-l- \s lar ha, k a. tl,. ,
a,K t inli.s

>ir%l ,„„r,.M.,n In.ni tlnir (.i.,vn Wu , ^laMi-lnn.nt nt snrh a Im,- lia.l Im ,u

,
^^'1 niMil 1..1 tl„- slni.H.,n,.l a ui-. ,1 an.l ...ns,,l. n ,1. to allnnl an ontl.t

l?5^<;i ,:nlua^ i,..n, Ih, ..a,.o,l nl In,- tlir .oilrr rro,,, ami tll- srlu„„ \uu\

SaMt:,rto .1,, Mun nl ,lnn,l,alP. mi tl„ l.,.n .vlVm,l to Mr. I!nl..vt St. ph. nsnn

.,„al nilan.l plat.aii, Tli- ...nn, ,t i,.n U. hi^ ..,.—" -"'I -''^"'•- >^""""- 7'";-

;as ,v,,i,i„.! nr..ntU as tli. f.rtil, laM.- ol that at •• n.pt
.

:.s t h.^ v. ar 1 s:... n. . hu^h

|„„, ^,,,,1 ,|s ..oinni.ivial .•ntn, u.-V ,t was a.lvan.., .1 n^ a. t..o . arK lor sn.-h an

<'il( oii lidin III' -.1 .Li)".i! . I. 1.1 I" 1. 1'
' !

|,„Jh th.. p,o„..t,.l .nt.ipns.. was not Uan-n .!. Maua. 1"- -,,. ^vas „,..,•..

,,.,.n,.iila,K stnkin.. s....m. that, as tl„ a..r,-sn,., U, uas ,,• ..K .,1 that the hno

;.,„u Ih.s: .Inn.liahv i. ha.viv T'." nul,-. shonl.l I-, hnilt ,
aii.lli,- .

v. n lia.l pn Imnnarv



h ('> K MINNAS WONDIRS OF THF WORM)
--ni\r\-- inn Iimhi .Innili'hv li^waiiU IIm

(ii:ist uiiilcr lil^ iiv\n nn!i;ili\r, lint his

( nunn li s (inl\ i ;ui I Inn' Inn •- |-, moliU ii.lhr

( .1-1. Ill ,.i-r I'l ''
. |.l,(t. an. 'I'll, iv tin \

.lii|i|i( il. nut liiiMi lai-k ol Iniiiis. Iml In i-iins,

111. \ u, r. I.,il)l, .1. Til, |.|,ilcaii Innil.l. -

|)i . ri|iilmiNl\ mill (111 s. -1,, |i". s, III iii'^ ;..

stauLii niiL: clili ..mih •.'...oo I,, I in li.iLiiil.

Tin I . n|i(.li I'l, LI. Ill li. Man:i -, nt In

l'',iii;laiiil I.. I niisl lli. -, lAi.rs. I^iidw I. .i-i .

.an. I -isiii ..{ III. . iiiiii. Ill r.i'itisli

A Kritish

lingincor
I'a il\( i\ . 11^:111. . f. .lain, s 1 \\i

1. . s. liiil I II.. l!i a/.iliaii II

c. sM.iiiaiiis lia.l nil iiii.nl i.m

lli |i. null I iii'j III. . iMjin. I r In si,l\ , Ins

(lilliciill. as iir pi.asr.l. N.illini- Iml a

iiicniii.il i\ . Inn \M>iil.| il. an'. |il. .1 : I li. i

.

\v ir.' 111. I \Mi |i. .ml s w lii.-li \M I . Ill il.

(•.mil. el. .1 \s illi III. slmili s| |ii,ssil,li Imls

<il sl,,|. ami lliiM' WiVv >:•.'.( )(M),(»(H I axail

al.l. iiii' Ml. u.iik. Il . ilin r iia.l l.i li.

(.iin|iii II .1 ini- lliis Iil:!!!.. Ill' Ihi lii.a/iiian

I'.mr. ssiiiii,iii-is «.iiili| nf, ilsi \\ lull . Aii.l

l.ir Iliis snni n.i |>i(iii.ii lailwav wnnlil

li. ail. |ili(l. il lia.l l;<>I In I"' a liis| class

lim III lA' i'\ ris|iiit.

Tii. Hrilisii iii^'ii. .1'. Ili.iii^ii aw.ir. nf

tin srviii st iimiilniLi-liidiU wlmli lii. Sena

il.i Mav. ;is 111,' oiaiiil. rlilf is .-.illi .i. dlfi ml
111 ,',iiisl in,.t lull, a,-,', |il , ,i 111.' mil I'mis t, cms.

Ills lii'st qiiislinii \\ as 111.' s,i, ,1,1.11 ni an

I iiLiiii, I
1' 1,1 ,1, 1,1111111, I 111' 11, nil III t II,

liii.'. Til.' rn'.'iimstan.Ts ,1, iiian,|,,l ai

11:^111, , I \\li,i liail a raih'av i\, l,'r til.'

oiinntiv. >\ as ,i,i'iis|i>m, ,1 tu wurkini; in

111, iiinlain. Ills ,iis| nrts. ami liiiis ,|iialili,,i

t.i L:ia|i|il. Willi Illi' |ii.'iiliai' .lillii'iill II s

w iii.'li wi'i'i I ', I'l a 111 111 ,'i'u|i ii|i. Til, , mm. Ill

(Hum, ,! V, 111, lull, I'l ,1 nil,' 111 Ills Ini'iinr

()n|ills. Ml'. |)aiii, i Makinsiin l'ii\. \\iiii iiail

II, I'll ,',11111. , I ,,i Willi sum,' iiiiisl liillimll

nmi, rtakinijs. At lii,' Inn, In w.is mily

t \\ , III \ -SIN \ ,'ai s 111 a'ji'. lull in iiaii ,|. iinin-

slral.il ills aliiliU 111 ini nil.'. I'l ,1111 niami.T.

Iiiiviiif; assist, ,i. .mn.ir: (it 11, r , i,l. r|ii is, -. in

i:ivin,_' out ami innst nut imj a ii.irniw LiaiiLi.

raiiwav in Nm I li W'.iji s. 'I'll, i', was aunt in i'

riTiiinnninial 1,111 in tins \iiinn_: , ii^iii,, i''s

la\,iiir. II,' \\,is riiii\,isanl \\ilii S|ianis|i,

lia\ iiil; iiiasl, i , , i I Ins laiiijiiaDi' \^ liili s|i\ niL'

mil 111, Ian, I l,ii iail\^a\s ammiL: tli, iii,,ini

lams ,,| 111, \\ I, n, , s.

.\,',', ir,liiiL:i\ . til, \mi.,L: itii^imri' \\as

Minimmi, ,| In I, i in, Inn. \\ In I'r I in rmiilii inns

111 111, 1111,1,1 takiiiL' wirr ,'\|iiaiiii ,i. ami

In \\as iiisl I'lnl, li In
|
in i,', ,-,1 In >aii I'.iiiln

In mak, 111, s|||\,\s Ini' .'I ini-nlii, it l\ I llnr

I In i',is| ,i| vi hull v\ as lint lo , \i i i ij

> J.dlKi.lltid.

Ml'. I ,i\ \i\i,li\ 1, ,'alls tiiat I'i'.i/ilian

I \|i, ,iil 1, III. Ills klln.^l,liL. III liia/ii vias

sniii, w hat i;a/,\ .
in it in ,llii

in' w , ,| r\ ills In a,l al I

A l>i'prcssin);

Ills |i,n,iiiii: wmk iIiii'iiil: tin

t,,limis SI a |mii'ii,\. I.iIiiil: sm-i tli.il all

ant i,'i|iat iniis wmilil 1 1, shall, r,,i. Il was

a full iilial, i-il'i'imisl all,', I iial In "iliai'k. ,1

iijinii ills task 111 tills sjiiiil. Iiiiaiis,' win 11

In ailnii Santns. ami caini la,-, to far,

with tin S, ri'i iln Mar, in navi ^Mi\ In as

SI \ I 11 a lit ni ,1, s|i,inii, ln'\ as rmilii In

iiiiaLiiin.i. Tin chfi a|i|i. ar.il l.i In as

il ssiliii nf i'nni|nis| |i\ a l,i,',iiiint ivc

Inn as tin 1 1 una la\ as. ami iir rmijiinil

ii|i Msimis nf til, t;-.>.(l()().(MM) i^hirii iiail

III , n s, t ,|iiwn Inr tin w Iml. .n,s iin'is

In .liiiiiiiaii\ Li'iini: in lli, liinili ii|i

that 1 siai'inin lit . Nor liiil ins sjiiiils

lis, winii in |iiil'siiri| till lii'sl task ni an

,iiL;iii, ,r v\ii,i is ili'i,|i|i, ,1 mill a stiaiiL:,'

,-iiiint i'\ . II, ,|ii, s| iiiii, il ;,|| I hnsi 111 San 1 1 is

w Ini I" in t lat, il tin iniainl {ilali all as In

tin trails, palhs .in,! \miI i ii'mii's, s inllniL;

llir,inijli tin S, rra. Init tin' iiilninia-

limi thus \ mii'lisaf, ,1 was nf a nnai.ii'.'

,|, s|.|'||,l Inn.

Tin alinrlrii' r, snll nf ||i,si |ir, liiiimar\

m\ , s| |Ma' I, 111 ^ |il'n\ , il ,illi\ Inn i'nllril|s|\ I i\

liial il,' w,,iil,l iia\, 1,1 tiini

An I \pliir-

ation trip.
mil ,\ii'\tliiii,j fur iinns. If.

Til, I', \v I r, 11,1 maps In nm,!,

Iiim. sn In ii,'iil In li

w, 11. II. jnl l.iL:. tli.r a small |,ail\ nf

Iriisl. I nali\.s In art as rarri. I's, ami In

{I, I'lnrni nth, ,' \,ari, ,1 l,isks, I-',, iiii|i|i, ,1 witii

a :.;,>nii sii|i|i|\ nl a\.s ami ,illi, r tnnls. hr
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|illllli;(<l i. Ill till (I' ll-M lull ^t w iihh I'll .1 III >

tin clilf tidiii li.'^i Id cri >l. 'I'lii ^iiiiiu ^^:l^

jiiUil .inij --111" . 'I'lii \ ii-iii Idii si \\:is

(li n--r .iiiil I.iiil:' il --d nun h mi I h.il im

s,.n (\ii |ii 111 t rail li llii Idiia'ji In sinki

tin '^idillnl. 'I'll! raiiilall \^ as ti nilir. am I,

ailili il Id I Ills, 111. Si na is li.ni iii all

lIlKllldlls ll\ ill I |1 |ll I lljllldlls lasiiiis,

aiiidiiL; N\liiili diir hail |i i si rami .|r niinliU

III llii' iiiiiiiiiii III risk III a lall ami ludki n

limbs. 'I'ln n « as a In u\ \ ili riiumi iipdii

iiAi "ink. ami .iilvainr innlir sinl, (innli

t n Ills \\ as sli i\\

.

Tin (Ml I I Iiiil; K aiilunus < -11111 III imis s\ hi rji

unxaihil (jiinainiiii sjiiiial ariaiiLii iin nl s.

ll was llll|llissllllr tn lll'Ur

A Noisome
Jungle.

sliaiL;hl alnail IhrdiiLih 111

IdlTsI lldlll pdlllt III |.dllll,

I'liiiaiiiiiiL; III till"' liiiiliir |)iisdii until tin

opjidsili siilr u as ll arln ll. iiuiiil; In lln

(iilliiiill ll s |>i 1 lainiiiL: td tin rdiiiiniss.iriat.

:niil tin- s, ihhis risk In Inalth \sliirh il

inviiUiil. Sd tin 1 iiL;im rr rcsinlicl In what

iniijhl 111 ilisriiliiil as |ii iiiiilical (li\is mlu

tlir liush. Ill wiiiilij liiail lip his park liaiii

\>.illi a lar;:i' stiirk d[ pn i\ ismns nl a sliJrtK

hliiiliil \arirl\ tin pi-d\\ 1 ss nl Ihr raiim is

art slill iiiiiaiiiiil tn lir ri\raliil inakiiiL:

(IdiiliK siin Ihal a iiiinilK siippU ul

tdliariii was III thr packs, ami linn

Udii'il sinkr Ills iduti , At a sinlaMr pninl

111 llir linsh ,1 I'll ariiiu; "as niaiir, am! a I'l w
huts III p.ilniiltd lra\rs run up lor slii||,r

lldlll tin ranis ami In (illri' a imiri iir h ss

iii\ilniL: riiuch at niL;lil, I'rniii this r,aiiip

liaiidw 111 ailinL:s. \irtiialK Imliaii trails,

\ri rr ilii\in in \aiiiius iln rrl inns, ami tin

|i\ils. ami ilislanris lakin rmiMliK. .\s ,i

I'lili , lliiir \M rks x\ 1 IT spin! at a linn in

tin piiiL;lr, which, iiw in^: to the alisiiicc iil

siniliLiht. Ll 111 lalU was suHicii nt In Miacli

linn liki a stick ul sia-kali. 'I'ln 11 camp
NMUiliI 111 liriikiii aiiii a iitinn made In

Sanliis HI' sdiiic dllni' cunMiinnt puiiil.

\\liiic lie siijiiiiincil liir alidiit ;i Idilnichl,

iliAdlnii; Ills tunc iinra\ cllmu ||n work ami

miles cnlicl 1 ll iIuiiiil; tin cm uisiiin inlu tin

Jilliulc, ()ii dm dicasidii ill was imnnisiil

Idiiui V in tin lull st than In h.il ant icipali il.

.ami \\l.cii he I iiie|-ei,| In' \i, as si, pal'iil.

thni. ami iliawn lliat Ins cumpaiiidiis in

>anlds at iiiice jiimpiil In the cunelnsidn

I hat In hail In • n st rick en ilnw n \\ it h h \ 1 r,

111 this miiimi' the cneimii li'.'inipiil up

ami ild\Mi tin Sella ilo Mai' lur mnnlli alter

nidiilh. lull tin iiiscii\ii'\ III

a pass IIiIiiulIi tin lanipart a N. ly Out.

a|i|iiari'il tn In .-ts tar dll as

npiiii the ila\ he lii'st lamh il. line iiidrninL:

he ll. seriiil thriMn.'li tin In is a In^ 11, sine

ill liie riiiei, ami ,'il List he IlidiiLiht lie hail

mil success, 'riie pal'l\ strueeliil In the

li|M, rmjecil V. ami linn disappdint imni

liil llieni liaiil. It \»,'is ;i watcrlall, .'iml ,1.

sin ir clil'l on the inner suh , lliiw,\ir, it

was ,'i liiaiililiil ehnipsi ul riiLHiil ami v^ilil

N.'iline, ami the cnijimir. iliuppniL: all

tlidiiLhls d| his r,'iilwa\ liH' the Inm In inn.

iletcriniiicil td 1 N.'iniinc the lall at clusc

ipiarlirs. With inlinile lalxiur In scaldl

din of the pirpi ndicnlar side w,'il|s and

Idiik a lirialhi T In 1 iijiiy I he \ icw un

riildeil lldlll the tup 1,1 the w.'ilirlall.

'I'ln siii\i\dr was sitliiiL; dnw n snnikiiiii

plaiiill\, \\\\i]\ his i\c. iill\ IdlldwinL; the

\alliy sprc'id liinialh liini llirdiie|i xshnh

the Kill MiiMV lldws. saw thai the lldur ul

tin sallcy I'dsc Lliadually In tin mirlh cast.

He had IrmlLcd thai \alli\ pri\iiiiisl\,

liut riimi the lidttdin III the di|iii ssnm

w as 1111,'ilile td sec what v\as miw rcxcaled.

In a ll.ish. he (spiiii the unlv liasilile

I'dUti till' the line.

'I'lic |iai'l\ hiiriiediy regained the \allcv.

and then ciririilK did\c -a wa\ .ddiic the

idule which the ineiiieer had taken in with

Ills i'\e lldlll the ciIlc dl the waliii'all, .\s

he e\pected, it hriiueht hiiii Id tin tup ul

the Seira. where a cap swiiieinn tliniueh

the mdiint.'iiii m a imrt Ji-westcrK' dircc-

t idii liidULht liini dll Id the plateau, l-'olldw -

111'^ this up. he eainiil a pninl mi the hiLlh

1,'inils to which the |?i'a/ilian siir\c\drs had

lirdii._.|il their inn s sdiiie \iais prc\ iiiiis|\ .

Will II the cnciiieer had cdiiiniilleil the

II suits dl his m\i st leal nins to papi r. and
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Ii.hI , \,iU, ,1 Ills Ic.iilh.ii. lir I.piiihI I hill li. (Ml 11 III- 111, -I. . |i ;iM , 111. uhicli vlanii>s llr

,.;,,ili! Ill '_:i,! !:i!' Hi' s. ri;i wiMun :i .li-l:itirr S.in r;iiiii. ,i> (Mir nT llic ino^l r.iii.i li.al ili

,,l .-, nulls. 'I'liis ill ils,|l was a di-liiirl ami ml i ivsl iii.^ r.ail\s.i\s in llic woil 11'

1

\

lAS.SK.G II.ACI. OX Till. INCI.IM-:. SHOWING UP ANi) DOWN TRACKS AND CABl.I-.S.

acliH \i nil 111. inasiiiiirli as |iri\i(iiis cdiii- diviilid Ilic .iscml iiiln Imir s,,-ti(iiis. In

|,nlalii>iis hail iiiilual. ,| llic me. ss||\ lor Ihis \sa\ IIk liauis uonlil asciiil ami

a li.rliious lim ol almiil Jii iiiili s lu omi-- (Irsciiid tin ninniilaiii sid, in slips. .\~

cmii llir cliil. lint ill this sjioil I, ii-tli of aillMsioii workiim \\as imt ol tin (|iustion.

.-, nulls a ilinirilici in V \v\ nl •_•..",.",() liil hr coiici i\ ( d a calih lianliliL! s\ st,iii. I'.arli

had lull' oMrcoim. Smli .a shar|i risr w as sidion m- iiuhiic is to|i|H(l liy a short

(had a^iinist a lont innoiis adla su ,i tiack. I(iii;tli d .inc -.'.'.(I hrl ill hiiuHi. lalliiio

nulls., /.lu /anHini;. \' sw itdii s. and othir dowiiw aids at I in 7.">. \\liicli is Iriimd a

inliiralc solutions «, rr iiicorporati d. Hut liankln ad. and at i adi of lliist |)(iiiits the

lli(\ \\( ic iiii|iossilili fidiii iiioli\i s of cost. stalioiiai-y wimlilii; (IlLiilHs \\,ic to In-

.\s those wire |ir, lark rail d,i\ s. th, in |.lar(d. In this nianiK r. hiiir iiirliius.

rinr, 1- «as thrown (had up aijainst it. (;.:i,ss, .).s f_', li.sTfp. and T.lH 7 f( i t in '( n^l li

Hilt as In \\a- roii\iii('((l that tlnr. ^^:ls nsprrt i\ i 1\ . u.Tc proMilid. ( arli ha\ iiir

no ( ,i.sirr path throurh llii S( r ra. iir di-'iidid arradinil of 1 in '.i-T.').

to stick to his hirallon. I'lft'tU lllonths u c |-( orrllpnd ill Ihr

l)csprratr siinatiiais d. inaiid drastic prr|>ural ion of liirsc plans, .md i In n the

nnan, of (srapr. So, foihd ill thr cfloit (iiuinccr i(lnrii(d to iMirland with his |iro-

to nit a rradr not (\r(,diiw I m H'. the posals. 'I'Ik y W(i, scnitinisid iiiiniil(l\ liy

(•PLiiiicp 1' cdiici i\id -'I nnioiii im ails of o\( i'- tin master hand, ami as tin cost ol liiiild-
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itit; llic r:iiK\a> ii|>(in llll^< lin< s uonlil tuil li:i.> U> <iiis> an ai'in nl' tin- -^i a and

f\c<-.,l till i:-.'. (1(1(1. (100. I'.niiiKi-. ua\f Uii- t'Ao |..!n,|,|al,l,. nvr-, Iw.lh ni whirl, :irr

iiiU'cinons solulHMi (il thr |a(iMi-iii Ins uholc • snliji-i't to lira\\' ami snddiii llnfl nal mns

liiailiil snp|iiirl. inlr\il. I-'di- t lir jirst S miles ;i low (inliaiik-

'I'li' iiri)|c-ct n CI i\. I d the appiinal oMlir nu nt Imd In In- raisi d tii rrc<M\i- I lie nirlals

ciMiipans uliiili had hnn Innin d In liinld laid nn tin- a Int ;!-inclii s t^ailiii-. I lir Infa-

tlii- lend, and niiislnirliiiii wa.-. connncncid. tmn paialK lioi; t lir (iiiN c I'lnnrnl mad laid

|'l,,. \iiuiu; ini^niirr. \\hiii In |ii-iidiici'd his arrnss i hr tnaishi s. A ."ioodn t liridL;i'

sni-\i\s. did mil lad In |iiiint mil ihc larl s\\inL:s thr linr across tin- acni nl' tlic si a

thai hiaw c \ca\ a.l ii>n and ili \ i inpim nt which sipai'alcs t In- island cm \\ hiili Santds

\M,rL uciiild 111 nna\ ciidalilr in sralinu Ihc stands trnm ihc mainland: hmr 7.1 he I

Scci-a. and In slate minis prcuid l.i In nut sp.nis caii\ d acrciss Ihi' ( nlialao l!i\ir.

ii whil c\aL:i;< late cl. Whin lln rail\\a\ ^^llllc thrii CitMcct spans hit it over the

linildiis appealed npiin Hie scene, liny !Mii-\ liivcr.

rniind I heiiisi |\is jai-i d li\ c cindiliiiiis w hieh r.nl it was tlie incline divisinii wliicii

THK TWO IN'CIINF.S ON THK SAN PAL'I.O RAILWAY.

The original line i-5 in the foreground and shows ih.e viaduct. 705 ieet in length hy 185 feet high.

seldom had been cc|nallccl in Mich (iperat icins woiiiccl tl,c Imildcvs. In the lirst phifo

pfcvioiisly. Althoueh the eninu lov the thcN' had to driv,> roads through ixtrciiicly

liist i;!', miles cmt ol Santos runs thronuli rouoli country and dense forest to reach

pi'aclieally le\el coimtiv lor a erealer part the camps scattered tUoiit;- the location, for

of the w.iy. the land is marshy, and the- h;uilai;c ol' supplies and material. .\s

i,..r...... ii .( 1 1 Kit II... , I,., I. it, Ml ..iwl C.r til,

82
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liKist part mil \|il(in (I. I'l liaiici li.ul lc> In

placid upon tin- u>wj\\ map- \vhirh IIm

fiiiiilu-iT liad (iraun up iii pnpaniiii iii-

siirv<ys.

Tlir rail\va\- in it- rlmiK to Ihc plat, an

a-cc niN tir ~pui- lurniniLi Hn i a-t liank

,,f IIh Mn-\ Uivii. 'Ha

()v<.-ri.()mina: ^,,1,^ ,,( |l,,s, nicnnlanis a;.

Landslides. . ..

torn anil nvcii t>\ i;nllh -.

chiiMiis. I'ouloirs. :uul lilts in tin unsi

fillitiiNtic maniHT. ami as tlus, inn at riuiil

iUiU'lcs to tlic rail\va\ tiiiii- ncjii)tiiiti(in

(irfn-cd inan\- (ippm-tiinit irs |(ir ini^i nions

llH>iii;lit. as did aNo tlic ox .
ircnniiL: nl Hh'

^pnls and s|ii.ul<lcrs i.t t n acla i
ens ymk

loi-nniit: tlir ualK .,t tli>sr ^^aps, ^oinc' ot

till (lit tni-s air 111 :;ii at inaL^inl udi'. I'nnnint,'

np III 7."i an. I '.'a 1.. I in d. plli. 'I'li. tiiaK

1)1 th. Iinildiis \M r. au;:ra\ati.l li\ llir

siA-tritx 111 til. landslips and ri.rk slides,

]>r(cipilal. .1 l'\ th. Ii.a\\ rainlall. 'rnnc

after I inn- an .iiiliaiikini nl \v li. n emil-

pletiil ti.r tlie rails was d. iiM.lisli. d. As

a rill. til. . arlii e.iiil.l ..iiU I" pr. v.nt.il

Ir.iiii sli|,|iii|._; liy thriiMiiiL; np iiiassu,

rilaiiiiiiu: \\alls v.irxiiii: timn !•• t.i Cd l.tt

111 1i.il;IiI.

Alt.r til.' liii.' had li..ii up. ii. d. .me

ill aw lan.lslip emiipl. 1. I> l.l."k. d a enltiiiLj.

hut it was reniii\ i .1 in an mil;, nn.ns inanii. r.

A in.iiintain ti.rrenl \\as diMit..! s., that it

nisjied nit.i th.' eiilliii'j. ( .aii-s i.t in. n »
< r.'

eriiwded im t.i th. w.nh. iii.i- iiej tie s.ni.

aii.l the wall r. assist, ,1 1,\ tli,' li. avy lad

,,t 1 III 'J-Ta n present. .1 h\ t hi' uiadi.

si'Miin d awax I hi Inns.' ,|, trilus . If. eti\i l\ .

e. i.ii.iniiiallx . anil expedil i.eisly. l.a\niu

h. hind the hi a\ n r stone, wiueli was iilihse.l

f.ir liinl.hnii pniposes.

At th. f.iot of 111.' fi.nrth im lim a .1. . p

chasin had l.i \'r er.iss.il hy in. alls nf a

\ la.lii.'l 70.') f. el in li ie_lli.

Bridsrc
^ii^ 1^1, J ,,,,,, I, ,, ,;i; |V,,t and nne

building.
,

. .

4-eli 1 t .pans, wilh till' rail li \. I.

in the eelltn . is,". In I al.iiM the Hour

,,f the val'ev. Ouiiiij 111 the dillienll

eharaet.r of the silnalloli. I lie simplisl

liiealis 111 111 ill. Ill iia.i I" ill .iiipi..\..i. ."v

wire rop.' was sh, l,h,,| :i, ii.s, the iilt.

ali.Ili.' w lileli ran a him k an. I l.iekle win li li\

(h, \, rl leal nil inhi is i.f the pii is uerc

plaiid. Till spans \M re s, I li\ im aiis of a

eraiie. one l.\ om . eoiiiiiii luin^i fnuii I he

s.iiilh Mile, to uhieh mall rial "as liii.iin|il.

Althi'ii'-ih I hi laiK^av tra\i is, s nmlnlat

1,1^ 11. mil I \ fur lis null s from tin lop of

I he iiielm, s to .liiiuhahv . il is

II.. I free fli.lll 1 All llsi\ .
work. (iradi.'s :ind

II. a\ \ eiit and - lill firev aili d

f,,r the liisl f-' mills In, III the >i rra suin-

mit. with a iiia'.imiini uiade o{ 1 in ."lO.

and eiiiMs .,f 1 .li'Jd f. . t ra.lins. Ihnniih

Ih.at al the Si rra ^iiniimt. « lure I h.' line

s\MnL:s shai pK Ironi the north east l,i lli,'

north-west, is iif T'.i-J f, it ladiiis. (In the

inehiies themselves the eiir\is \ ary in

radius fmni l.'.t.sO to .-..-JM* fi i I
.

'I'li. hanh s|

si-ctioli of th, plat, an ,li\is|,,ii is Ih.'

.•!S inil.s fi.,111 San I'anio to the inland

t. rminns. ..\Miii; to tin eonntrx Ihihl: nii.re

I 111, 1^1 II. I'lnm a point 7 mil. s ,,nt o| th,'

lii-sl ii.im. d eil\ the hill ,-i,ts al ri;jhl

aiiLili s aeiiiss a siieeiss|,,ii of lilts and

ridi;, s. eiitaihiiL; liia\y eiiltin;:-.. eml aiik-

1111 Ills, .aiiil liriihjiiiLl. Sharp trades were

ioiimj nna\i,iilalil. . tin stiff, st l„m- 1 in Kl.

ujlll. 111 (,r,l, r to i,\erei,llle the Hell 11

.uniniil a tiiiiii. 1 l.n.'ll f. . t in I, ie.:lli had

I,, !„ ,|ri\,ii. (til the north s|,l, ,,l the

liiimel a s, n,,ns lamishde ne iia,-, d the

.afet\ of th.- line li.r a eoiisidi ralile time,

ami it \vas iiul niilil I In tri aeln ions , artli

was n ino\ . d from l„'n. ath tin niilaU in

fa\.,iir I.f a sua, I iii\ert nf s!,,ii, f-J I, , I

p. mail.' np iii "> f.et 1. ii-ths. that

slal iilii \' was s, ,iir, ,1.

'I'll,' iiielni. s are laid mil iipoii an iii-i iiiniis

piineiple. li, iiil: w.aki d upon Hi. eoiiiiter-

lialaiieiiiL; system. \\ In lein om lead di sciiils

whil,' another asei nils. -., eiussin- has I,, he

pr,,\ ii! d at a halt \^a\ pmnt. On th, li.wi r

part 1.1 laeh hi'., an ,ii,lilial\- single t laek is

lai.l. liraiieliiiiL; .mt into two traeks al the

passing point, \\liieli aii of siilhen nl leii^!! h

t,, .i,M'oii,i I.ili tin loiiMisI trams. lint

.1. ..
.

.... .1... I..1.
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,|,„ ,..„l,v rail l-.n. r n U, l...tl, n,, I,. ( l,r sut,n,.il .,1 (!,. S, ,ra. rnnr tnps prr

l„.ur !llU^ l.ill Im llia.lr. tll'.'l:;!,. ll tire,-,-

\ iDiilil lir aiTi 1, latid l)>
ah.l (loNMi tralti''. 'll"'' anaiii;. innil |» i-

„„|. ,,| Ivu. 1,1,,^ ..I ,al.l. |Mil|. >s ,,nr ...I salA. U,.> J.nniH

,.„|, SI, I, <.l Ih. c. nir. rail ciir l-r . a.h 1 :, n.nml.s.

AHlH'iii:li th. i:nhMi\ lia- In . n in (i|h i-

alDii |,,r IM ailv liall a ci iilniA. tin- iiirlmo
linr ol |illlh >^ 's ... ..-,>..

. >. ai
1

I.
1

i

I, ail. \Oiil' li. I(i\v thr rrns-ni'..; (inl\

mill \s is IK I Tssarv.

HANKHEAD SHOWING POWKR HOLSK KOK DKIVING TUK CABLKS.

At carh hankiuad a pair of n.in cdU- s\ st, in never has proved want in-. r,(ir luis

deiisin" hori/.ontal en-ines ,,r !.-,(( nimnnal a, accident (iccainvd. .\ tew years ayo,

lu.rsepower an- installed to drive the .vhen the .olTee trallic had ont.^nnvn the

windmi.- nKU'hincrv. The cvlind.rs have capacity ot the older line, a new tr.ack \vas

pist,,ns .,t -n; niches .h.unitcr hv •;() mclii s laid, ronehly paralUl to the lirst roa.l. and

stroke, and run a* -J-.' rivolntinns per also l.iiilt npon the cable system. This

niinnte under a steam pressnre ..t ;!() poimds line is lai.l sonunvhal hi-iier np the monn-

p,r sipiar. inch m tlie cslmders. Th. rope lam-side, the shonliKrs and spins Ihhij:

'l.nllcys, 10 Ic. 1 m dianiet.r. .an driven tmnieUed. while the vifts are spanned l.y

throu.'h friction ^lariiiL;. .\ special brake heavy steel briducs.

waoou opcratini; a clip l.rak.- is attaelu.l Mr. D. M. Fox snceecded completely

ti, everv train nmnin- in either dirction. in ke. pm- ^vithiIl th.' (stimates, aiul the

and the tram avera-es about huir veh.ielcs. emit r.actors completed the task tm months

The time occupied in the iieectiation of in advance of the spcvihcd time (cinlit

each inchn.'isalH.ut 1.", imnut.s. or one hour years), h.r wl.ie' they '''•eived a bonus of

for the , '.scent ol 'J..").".!! leet Irolii tile foot iJ.i.i.HI bom liu ii.a/.luir. l .. .vcr;m;e:;i.
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HOW THi: SKKKA DO MAK OI- BKAZII.

The location of the San Paulo line over this formidable obstriittion so as to enable trains xu be liltt-d veriicallv

trunk road because the vehicles are haviied by cables over the mountain range To the left ia the original



vurucallv

e original

IS CONQUKHKU BY THK RAILWAY.

2.550 feet within a distance of 5 miles constitutes one of the cleverest feats in railway enKineering.

hne. while to the right is the new road which became necessary to cope with the increased iratfic

It tb a unuiue



\

Hi AVY TI N-WHF.F.LF,DCOUPr.FD LOCOMOTIVK USiU IN THK IRON ORK TKAIilC Oi' SWKDfiN.

Tlie engine weighs 83^ tons. \he whule ul wliuh i^ av.iila'..le fur aJht-bioii.

Locomotive Giants—IV
SOME RKCKNT DKVKI.OPMr.NTS IN MAMMOTH KNGINKS ON THK CONTINKNT

ri!I\(. tlir |j:ivt (li ciidc- tiir iniri tin ihji'thrni lialtic Sra is tlic Swcli^li port

<iiv ixiKirt iinliistrx- ul' Sw.ilc n ol I.iili a. wlihli was loiiiirclrd to the main

lias iii'Trasril li\' liajis ami railway s\sl.iii of tin coinitiy liy a ri'id

liomuls. Till (li iiiaml loi Ihis niiiiiiiii.' iiorl li i ast ward lioiii HiarLr on

raw inal< rial ami its iconomical tin Slorkliolni 'rroiidliirni line.

trans|i(irt to the points ol ship- Winn llic Scandina\ ian pi nnisiiia was

nil nt lias la\id llir laiilitirs uiidi r a connnon l|o\ rrnni' nt it \\ as di ridi d

of thr Stati railwavs to a siipv, mi .:v_;vvi-. to rarry a m w lim iVoiii l.ul' a across tin-

'I'll. I \Mi foil most niiniiiLr di'-liiils aiv thosr prniiisiila to Narvik, an ( \( rlli at port upon

1,1 1,1 lli\ an .ind l\iiiina. ill l.apland. \\ liirli t|. Nofw, ..'lan si alioaid. WiW .\illiin tin

h\o In Ids siipplv nil. IT than om li.ill' of .\iitir (iivlr. liy so t r,i\ isiiii,' the In art

I h, total output. <>l' the iron niiniiii.' counliy tin' two l'ii at

|'ln i\lr. iin noillnin siluatlon oi'tlnsc prodiiiaiiLT tint res would lir liioiiu'lil within

di posits 111 MIX- unni\ iliiiL.'. liiokiii. and iiuiin diati touch of liolli the I5allic and

dillicult countrv pnsrnlcd soiiic pr< 1 1 y At laiil ic poits. 'I'ln cliai iictcr of t he coun

piolil. ins. While (.illixaic is alioul niid- ti-\- ivndi icI tin kmh!- one of cousidi rahlc

v.av !..,lu-'.e!> tin vv atci-s oj' I he Haltic.and iiia'_'nit ude. while tin fichliieal dinieiiltics

AllaiitK. Kimna is nearer the hitter. On which had toln oven, iie wi ic ol no nn.in

e-4
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I.OCOMOI l\ i (;iAMS ^>.V5

oril< r. Illiiiiiilily 111. >wmIisIi t.nv.m lia.ns nilii," f'"'" tuiiitylom v. liiclfS

incnt uikIi rloi'k llii' \»\\^<r ami riiutc <iilli ii|i«iir<l>.

cult MftioiilHlw.. II Liilcii mill llikstfninstn Tlir l<MOMii>livis ml fl il,. I, ii wliiil-

on the Sw.-.lisli Noi-wririiin Iroiiti.r. wliil.' ••..iiiihcl .Liss. Iiiiviii>; .i Ini.il In iitiiiK sur-

thr N<.rw,;;ia.i «...v. rin.M i.l ."Mipl. Ir.j Ih.- la. J. I0'.f7.-) s<iimr<- fr.t. wild Scliiin.lt

sliort link ImIu..ii tli. Imhim.I.ua :in.l sii|>. ili. at. r ii(.'».'i-.tfat iiii,' Ml s>|iiur.- f.rt.

^•.j^^.jl^ 'riic r\ liinli IS liiivr a .liam.l. r .>!' -T-.'i inclirs

I'll. nii|Mnitivf iicccssil V r.M- cariyiiii; aii.l a stn.k.- .)r •.'.-) inchrs. Tli. l.>l..l »' ik'''*-

tl„ ,,r. ri„m Ih.- mints l.i tli. shi|.|.in;r ,,l I h. . n-ni, in ninnitiu' <.nl. r i-^ .s:i .-. Ions.

,„,nil. 111.- l>nlk is .lis|.al.-li..l IV.mii Nar IIh uIm.1. ..lul.i.li isavailaM a.lli. si.m

vik allh. I..U.-I |„„Ml,k .;..>! ha, l.rc.UL'lil .hhI i .lually .listril.iit. .1 ..vr I h. Ii\c

:,l„>ul .•onsi.l.ral.l.- .lev. l..|.tM. nis it, I h. .Ii uin- a\l. s. Th-- I.«..iim>Iu .
i. , .|"'ir"l

lrans|....lali..n MTvic-. Tli.' w.-i-lil aii.l uiH, a Ikvh- t.'ixl. r. aii.l il-. U,\M |. i,-lh

(•apacilv ..I' V. hi.-k Uiavi l>i-.ii aiiL-ni. 11I..I :
o\ • r I.hMm^ is <i". I" I

.

lunn.i- trains haN.- Iw.'n l.r.Mi-ht ml.. rM.„,l,K ,,r l|„ ,,„.sl .,i.hi,.n> scr-^

<,l»ralinn : uhil.- larii.T an.l mniv iM.u.nnl is Inumk ii| II,. I'.. I. nil iiailuavs ..f

IVrijjht |.MM,n..hv.s lia\.' I.. . n a.l..|.t..l. Suit/., ilaml is II,. St
.

I ...I I h:inl In,.-. « hu'll

Sti-ri .i(il..ii l,.,|i|"i- «a..'..n, ..I IIh' sis- iii..|,i.l.sl|„ r;,ni.,iis 1,11,11. I. {•|i.' ..'fa.l.s arc

wiurl.'.l tvi" a i|.l,,>.,l. uhil,' Ih.' ,x.-, iilH.n.illy s,^,l, l..r a Innik st,,l«ay.

TO HAUL THE HEAVY KXHRKSSKS OVFR THE ST. GOTTHAKU PASS AND THROUUH "'"^
'j

fJ^i^yS

T'JNNEL. DOUPLE-HEAOING IS PRACTISED, THE EII OT BEING A FOWERl-UE 460 MOUNTAIN
l.ULUMU I IV i'..



656 u\ii\\\> \\()M)i:i<s ()!• nil woKi I)

\

\\\u\f tlif rurvfs nrv sharp. Ihirinit lltr

|Mist iVw ynirs tlii' voliniir of triillic (lowing

ovir this stcijwiiy has riMii l>v l<ii|is iiinl

ImxiiiiU. iiiiil Miori' anil tiiiin' iNiwcrriil

sttum JiM'oiiiotivrs lia\i- tn U- .|tsi»i.| in

(o|M' with the sitiiatiiiii.

The h< aviist ;;ni(|< s ari- i iitiiiiiitin il

iN'twi'i'ii (him'Ikikii ii|Hin till' iiiivlli anil

Hiasi'ii nil tlir »iiitli siiir of tllr tillilirl.

To iiiDM' till' liaiiis ill ritlii'i' ilirii'liiiii

ovii' this sirtii)ii iliiiililt liiaililit; is prac-

tisnl thr iiiail cnirini' iM'in^ assisti'il liy

a powirt'iil pilot. Di'tails of tlusf giants

liavi- alrraity appiari'il in this work (sco

pp. .•.111--.').

Will II our Idai^ 111 niiipi tin i.'i in lalU

llal (li.iractir iil' tin cniiiili-v i>t |{i L'liini.

one s<'ari'i ly wiiii'd Inuk to tlii' lail-

' ^'•"' wav svstcin ol that kiiiL'iloin lor tin
(iianl^. "^

lini^l IMix^iiliil (•(i:il liilfniliy (xpl^^s

|i>( iiiiiol i\ 1 III l''iinipi. \'i t Mii'li is tin

caM . Tills ili-l Ml. I mil lias liiiii ^.'.iiind li\

iin ails 1)1 tin iiianiiin it |i I'ai'iln s i>| tin III

Ixpc ilisi'iiii'l li> \lolisn U|- li, .1. riainiin .

tin rnnin 111 IimiiihoI i\c i iii.'iin f i'. ami tin

<'liii r ol' till' iiii'i'liaiiii'al ilrpailnn iil ol tin

Stall- railwav svshm. Tin m- en al kpiis an

toiir-i'x liinli r snii|i|is, ami lia\r siin-c Imi ii

iliviiliil iillirialK mill I \m i rl ism s llnisi

limit |>n\i(nis ami --iili,i ,|m nl In lln \'av

I'.ll-J r. s|ii rli\. Iv. Willi. III. lasl iia I

riass lias sliL'l'll\ I. ss airiiii i.'at( In atmi;

siiiiaii . ami is maiK I Inns li^'lil.r. tin

lia.'t!\. . Hurl |s 1.1. nil. 'ai in . a.'h iiislam-.'.

Till IdII.kv iin.' .1. tails I. I. r In lln innst nci at

C'xprcssiiiii III I Ills ii. au'ii.

Tin- iliaiii. I. I 111 lln csllliilrrs is I'.t-CiS.')

iiicln s. w liil. Iliistniki is-.'C-'.ls iinln s. The
liilal 111 al ii.;„' 111 iai'i- is .'i.'J |i;;( s.|na'T Irrl,

ol wlin-ll at.'ai'1'L.'alr lllr slip. ill. al IllL' ^'11'

I'ai'i' is I'lliT'.'ili sipian- I'lrt. wliilr lln lir. !i.i\

ana is t'.l"j;i s.juar. Ii.l. Tin .lii\ri's an

T.S mi'ln s in iliann I. I', ami . a. li .ln\iii._'

a\l. larri. s IS-lili'.' Inns, ;,'i\iiiL.' a li.lal

wi iL'lit of ."ili-O'li tuns a\allal)li- liil' aillii siim.

Till' total \vi iLflit ol' tin- MiL.'iiii' in nmnmi,'

ol'. 1. I' Is '.It;- t."i Inns. \\ lull- tin- Irai ti\ a i Hurt

Is ;i;!. l;!."! punmls.

The six whfcliil triiih r rurrii-s 7 tons of

I'oal anil (,H7'J uallons ol' watrr. Thrsi<

I'tu'ilii-s arr rnt;ai!ril in the liciiviist anil

I'astrst mail si rvirr. Tlif avirajfr wriifhf

ol' lllr train Iwhinil olir of thrsr rll|;inrs is

siiiiii' tiNt tons, ImiI oI'Ii'Ii il is iniTiasril

M ry appnrialily. I'ossilily thr stritch

upon w hirli I In si mikiisIi ts an- alili- to show

tlirir parrs to thr lust ailxanta^- is tin-

7M llllirs Ix-lwrrli Oslilitl iillil llnissi Is.

Tills run is niaili' in iMi niiniiirs, inrhnl-

int; two stops, at (ianil SI. I'iirn- ami

Hru;»is n-spi-ctivrly. Cpon thr n ai-h ol'

•J.'> mill's lii'tui-rn tlu'M' two slatioiis. whirr

tin i-iiinlitiiiiis an- |H'<'iiliarly ailupliil to

last tia\i Mill);, it is no ninisiial ciri'tiiii'

staiii'i' I'lir this train, cvrii willi a loail ol'

l.'iO lulls lii-hillil till- liH'onilil l\ 1-. to liotcll

7i>|. nulls an lioiii'. wliili mi lln nlln i p.-iils

111' tin- |iiiiiin\ il'J 1.1 li'i mil. s .-m Innn arc

siistaiinil with i-asi-.

Sunn- iili a of t In- rimi nnius si ii.|. s w In. h

lia\ . 11. . n ina.l. iii n lMlI !.• lln iin . haiiii-al

. .{iiipm. Ill 111 I li. li. I^'iaii

I aiK\ a\ s\ s|. Ill .liii iiiL.' I ill'.

An Intirislin^;

Cuniparisiiii.

.|ii.ii I. I
s 1,1 a .'. Ill Ill's Is ill'-

nnnisl ral. .1 li\ i-.iiii|i.-ii in.j tin liH!.'i l-'laiiinic

racllii's uilli III. hill, i.i.im . i

"

I.. H. I'.'i'."

wlii.'li was III. Iiisl 1... ..iinil i\ r to inn in

li. 1 'Jill III 111 I N.'i.'i. Ml. \\ as a I lark si. . .| i.j

In 1'
1 la. ami altlmn^'li sh. has I.hil.' sinr.

II. . 11 I. In. i| Iniiii a.'t i\ . s. i-\ ii-i . sli. st ill

Is piis. r\r-| as .111 ml. 1". si im_f ,ii. m. iil.i (.1

III. .Ia\s win II railwavs wvi sumiLT ii|iiiii

III. I .iiilnn 111. " l.r li. L'r 1^ .1 ^1^-

w In . I. .1 I iiL'im . 17 1. . t ml nil' Ins in I. iii.'lli

(wit hunt I. mil 1'). lias a total Inat nii.' sin lar.'

of ."i").") sijiiaiT I'l.l. and w. i^lis 111 tmis.

Winn as I In pi.im . I' . \. 1 1
. .1 iiiil\ II Imi'sc-

p.iwi I', lllr iiow.ilnl 1- laninii- d.\ilii|is no

lis, Ihaii '.'..•(0(1 Ini'si -piiwi I', Inc-i.li nlall\'.

tills In.-.im.jl i\ . Iiriiii.'s Inmn tin- pini-

|i,-ii.l r.ii |iii\\.i' .-iml sp. . d. sirrr sill i-ost

C'lOOO.

Willi. III! p. il'.i-liiin 111 111. Mall, t ai'lii'U-

lati .1 prill. 'i|.lr has a. I. .| lal. 1\' iin I I In'

n ipiisil mils iif I In- iipri at mix d. n.ii'l nn 111 '"I"

biL'L'i 1' and inoii puw. iliil lucunml i\ .-
. Iliii'ti
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<>5S ii.\[i.\\\\ \\().m)j;ks Oh I 111: wokld

i

it IkIs |>riTI|ill,i|. ,| iN i.wll |ii rllll;i|- |i|.pIi1miI.

'I'liK I-., I li. I iiiiiii.iiii'i i>r I Im liii iii;m. 'I'lh

iniiii^lii^ 111' tills (hiss \v|iiiii ;ii', ( iiiiin

III I ill' Ami ririiii n ml iin iil I'l |iii si nl t m
llliill 111 \\ lllrli t Ills l;nl(i|- can Ik liiicril :

|i|l\ sii al i'a|iarll \ is s| 1 1 |r||, ,| In lis 111 llliisl

II' sliikiiii.' ami kii)iini.' Iin niailiiiii iiji Id

its \Mllk. St |i llllulls I Hulls lliwalils llll

i'iiiiii\al 111' tills liaiiilira|> aii Iimiilt niaili

li\ t lie 1 \ nliil mil 1 .1 nil rliaiiii'aj stnki I's.

Iiiit all liiiiiL'li I iii'i nil Ills sIikI, s lia\c luin

liiailr 111 I Ills llll I li lull. \i' III li Inn ami

ri iial.ilit y alT s| ill sunn \\ hat liislant .

Tills |il I liili 111, liM\M \ I |-, I |i|.ss||l|r 111'

snhil lull 1 1\ I hi III ilisal lull ul liijiiiil I'm I.

allil III t 111 ari|l||s|t lull nl' lillir,.

oil Ini.riinj: m n 4 , ,1 1 . . ? ,

,, ,, . Malli Is tur t hr 111 a\ hsi tii iL'nl

>\ U| k ll|H 111 lis s\ s|l 111. X\ hill-

sliiirlics ul' till' mail all 1 \i 1
|

it mnalU

aliliiniis. till Suiitinrn I'.iiilir l!aih\a\ sti-

|iiilati i| t'nr .-III nil liiiiiiiiii.' niarhim . Tlir

t. mill- is allaih. .1 In till' rliinim y 1 ml nl'

till illLIim . 111! tnnt|i|.llr IlilllL.' ('nl|\i|iiii

iiilii ,i call, such .IS Ihusc usiij in ilniilili

cimIiiI ninlni' |i:iins III this cnnnliy. 'I'lic

I

lull
1 1 has an SI n as In win I lii v t his sitnalmn

ul t ill (ln\ iiil:' |insii lull is hki 1\ tu iiu cl u it li

the y(iur;il ;i|>|)i'c)\al nl the iiii^mi ilii\ir.

Hciim at tllC cXtri IIU I llll lit t III Incnnint i\

c

lie is c\)lnsi il In till lull linilit ul ,1 cnlllslull

sliuiilil lie lie sii iinluit iin.ati as In lilnmlir

mill a preci iIiiil: I laiii. ( )n tin ut h' r h.iml.

It Is aM ii'i li that the \cry |aet thai li. is

inure c\|insii| In tin cm 1
si 1 j m 1 11 111' .an

ifiui' is liki ly In niak' iiiiii line I haii

lisiially caiitiniis .iml In inilucc hiiii In

|)a\' at 1 1 nl lull tn his si^naU.

'I'lii Sniitlii I II I'acilic ml hill iiiiiL,' .Mallet

was limit l)\' Hie Haliiuiii Ldciiniul i\ 1 ( mii

|iaii\ 111' I'liilaiji Ipliia. iiihI is a iiiiLTi |in\Mi till

( \aiii|ilc nl' its class, Il is nf I hi _' S S 'J

t\ |ll. with ll'Li'll |ll'issll|e c\ llllill Is 'Jli incllt s

.mil ln\i jiii ssiiic c\|iiii|iis III iiiclii s in

ilianii tiv II s|ii el i\ I l\ . ami a si luke uj'

.•!.! inciii s. 'I'll, limli I. ut t 111 stiamhl l\ |>c.

Ii.is ,111 mil I iial iliaiin ti r nl' .s I inches,

'riiii-c ale HM I nlii s _'
', inejics m iliaiiield'

l'\ -1 t. I t in leiie-lli ami KM ti iil water

liiatiiiL.' tulles nf -J
j

inches iliannii r lu-

ll.'! inches Inmr. 'I'lii l|i,illl|e- s|||i'acc cnlll-

|iiis, s till liu\ -J.-li', Iil, Inliis l.'.iH. Iccil-

\\alir 111 , iter lulus l.-.".M) sijiiaii Ice (

i-es|iecl i\ I ly, l:i\ iiil: a liilal heal iiiu' --mt'.-icc

111' ii..")',i;! s,|ii,irc I'l I t . Ill aililit lull In a

li.ililM.ni siiiuke liii\ ri healer lia\ iulT .a

sll|lertic|i s nl li'.'.') sipiare liel. 'I'llc ijrall'

area Is li,^- t si|iiaie ti 1 I.

'I'lle t'limi lulls nl I he 1, heater ale similar

In Ihusc ut t III sii|ii ill, .-it, r. \Mtli tills ,|iH'cr-

eiic, : v\ h, Il as t h, slip, rlnal, r

nils, s the I, 1111,1 ratlin nf tlu- ,'''^"

s|, am III tnii II jiassi s In the

<-\ lii,ili Is. Ill, i,|i,alir r, li,ats lli,' si, am
at 111- it has ,-,iiii|i|,i, il lis Hulk III t II,-

IiiltIi I'l I ssiir, ,.\ hiiiiers, .-iml luinrc it |i.isses

mtn I he 'n
:
H-i ssii IT I'V hill Ills. \i h, re

<_'ri all I luiii |i iis.it lull n,.,'iiis.

'I'll, uiitsiil,' iliuini: wlicis are ,",7 in, -Ins,

wliil, til, c, litre \vli,i Is ,-ir,' .'ill iiicln s in

iliaimiir resp, ,i i\ , l\ . Th, ilri\ im_;win 1 I

lias, Is .'i'.! let I imii, s. Ihc ri^ml \vli,ii li.is,-

1.") I, ,1. th,' t,ilal will I
I lias,' nl' , in.finc

.",t'i let 7 imii, s, ami nl' , iiLiiiie .niil l,ml,r

'.Id r, , i t 111, ill s. 'I'hi iumpli ti- \M i^'ht ul'

I he , im'ine in I'll 111 I in l;' urihr is -Jlii-.'i 1 I '.>.
1

lulls, nl wlmil 1 t'l-'J.'i I, HIS .ire ills|ins.,l

(i\er 111, ,lii\, I's. ami thus are availahli lur

ail 111 sum. 'I'iic cii;lit-\vhc' leil t, ml, r. ul I lu-

es hm lii,al patti III. carri, s 1

1

).()()() irallmis ul'

water ami .'{.'.'llll L,'alluiis ut' nil. Its \m cjlil

is .llinlll .Si,l-7 lulls. Ille|-iii\- lirilljllln- t ||i-

cu'iipliie wi i^'lit 111 llie machine, nmii r

SI r\ u-e c-niiilit lulls, to apprnMiiiately ."iml

lulls.



—*- 'l^^i^V

STKAM SHOVKL EXCAVATINO THK BOTTOM MKT Ol THK BKCKVVOURTH TUNNKL APPROACH,
THE SUMMIT LtVtL OF THE WESThRN PACIflC RAILWAY. 4.956 H.1.T ABOVE TH1-. SKA.

"The Feather River Canyon Route"—

I

SEVK.\'TY-riVE MILES OF RAILWAY WHICH COST ^^1, 500. 000

() one ixrc pt •! iiKKiiiiau wuuld Ixniiuhirv liitwccn the States of California

tliiiik of runiiin_' a railway ami Ncxaila.

throiiL:li tl.c iMatJKT Uivir The proinotrrs of tlu- (iit(rpi-is<' !)a(l

CaiiNon!" ( Ati-icatcil thrinsrhcs fi-oni lliiir liiHiciilty

This was tlic ciniiliatio vrr- 1)\- (nli^tinL' tlir services of 'I'hroilorc .Iinlali,

^^-. ,| diet of Collis r. Hiinl iiiL'toii a lioru railway |)at hliiider and engineer.

''jg^^W
.|t til,. )j,||,. t||.,t iiiiiriK iitons livinii on the l'a<alie co.a^t. lie knew the

( nlerpii--e. the lii-l tr.inseiml iiu nial. was inonntain rantre int ii.iati ly : was aware

tak< n \\\ liani aiToss the I nilc I .States that the iiatur.d passives tliroULlli the

flciiii the iiopulated l^a--! to the I'aeilie towerini: ice I'overed liarrier were followed

Oil ,1. Winn the selieine w.is projMlnl hv tin Indians in tluir pirindical tieks

Hunt ini,don and his e.illea'.oies \\( re \\(irie d Ixtween the coast and the interior. So

1)V one olist;icl( how to cut their w.A- ol)\ ionsly lie seouie.l thesi- rifts throni.'li

tiiroULih the frownni;.' Sierra Ne\ada nioun- and throueh. His w .iiiderii.L's took him

tain chain, wliicli constitutes a ph\sicai aloni; the liaiiks of the I'eather Hiver,



(lOu KAll.W \^ WONDl.KS Ol- Till- WOKIJ)

wlim- il liiiillt . .iihI lliiiii.ii ^^ fill- l,"ii iiiiK s

iM- III. Ill- lliii.iiL'li a lialiii\\ '_'OlL'r. Il "as

all iciial ruiih li.|- I In iail\\a\ . Iiiil I In rr

\ias (ilir iii^ii|i. lalilc iili^larli. 'I'lir ill lilc

was ^11 coii'-l iiilcil. Ihr JMainiiiij ualiis

la^liin- hulli -iilrs (.1 III.' r..'. IIK-. tliat lli. i.

uas III. Ill, ii.|i\ naliiia! I....II111I1I l'..l- 111.'

^ti . I v.ia.l. ( 111. w ..I I III lia\ . Ill 111 ml r\ 1 I

A

llirli III' till « a \ . ami 111.' ji .li was n I'lani

111 111- r\|iiii^l\i. Mdiii \ Was sialTi : till'

|i|'iiiiiiili i> i.r ill.- iail«a\ \v.|-.- 111. I |iri-

|iariil I.I iiiiliilLic III liia\\ \\.iik. Su .Iiiilali

uas riiiii|i. li.'il 111 aliaiiil.iii llir IVatlii r

l!i\ii- iMN^aui' I'.r iiiir lailli.r s.mlli,

ait 111. null il iii\i.|\ 111 -111 111 r Lirailc-..

.luilali. Iiii\\i\i|-, ua^ II. i| |M liiiil Iril In

lia\i' Ills uay iMllimit (i|i|ii.--il i. .11. A cui

triii|"iiai\ niLiiiii 1 1'. Ml'. A. \\ .

lli|.|-\li\v. inilirl.il 111, |. a
1

11 Is. As In l.u!

t lir liiiaii.'l.r a. Ill 11 In' I In i\\ I In |iai I ill.;'

slii.l :

'
'NIa.l 111' s'liii , \iiii ran laki ll iiiiiii

Mil' llial S1..111. r 111- lali I' a railway uill i:n

llirmi-li Ihi' I'.allii r liiMi' ( aiiMHi. ami

111. 11 \..il \\ill lia\.' I., slaiiil Willi _\..iii' Lack

I.. III.' « ill I.. Iiiil.l M.iil- iiwii."'

'riii-l-i' I 11. 111. -nil 111 .11.1. .Is,, far as Ilnnl -

iiiL:l..n \vas ci.iic. I'lii ll. lull Ki.lilii- wa-

in. I III.' mall 111 1.1 Ihii.wii (li.wii

\ Rival

lain.'.

Kcildk-
.l.li., als.i li\iii"' 1.11 III.' Wrst

Sur\e\.
rin ci.asl. kii.w iiinr. alii.iil llii'

IVallnr lin.'- laii\(iii lliali any (illiii-

iliyiiu. 1-. I,.caiisi' In- liail tlalii|ir.i it

liiiin 111. I t.i iiiil In ilisci.Mi- III,' |)iai-lic-

aliilily III liiiililiii'j all .asv r..a.i li.i' \. Iiirii-

lar lialli.', 'I'll.' I'lalli. I- lilMi' is si.ni. \\lial

(.•un.iiis. 'I'lir iiiaiii arm rises lii^li up animiL'

till' sii.iw -cri'str.l ni.iiinlaiii |.i|is. Iml siilisi-

(|uciitly, 1). iiii,' 111! Iiv a niiiiilii 1- nl siib-

siiliary slr.anis ..r "Liiks," il lMi-.,iiirs a

lini.'.' Ian. lacli t nlmlarv' I'l.rniiiiLr a l.la. li-

as it \\.l'.. .111.1 cutllllL.' lis i.WII l:IiIiIi.

\'iiiiiil; Kiililii km u- this,' fi.rks. ami. ci .n-

^ilH<i 111 I .liiilali hail iiia.i.a p. iliinrli iiy

rcriiiin.iiss.'Uic.
. ami thai I liiiiliiiL^luli was

iiiakim_' a (•i.!..ssal inislak.'. li.- iiiilras mil', il

ti) iiiihir. a iiAisiiiii in till- railwas rmitt

Ihl'iiiinh 111. ni..iiiitaliis.

ll l).<-.iinca siiiiiiwhat s|,,i-|iiy inl,i-\ii'H.

Tin- i-nnini-i r ami tin lin.im-Hi' wrannlril

liir siiiiM- Inn.-. Iiiil allli..Ui;li lln I'linim-i r

a.haiic.-i! Uniiri's ainl skitchis nalm-c Id

siil)staiitiati his rlainis, til. l'aiUva\ iiiaL! nail .

priini-ii \Mlli .liiilah's rupi.rls. il.i-liinil In

I), ciiiivnri'.l. S... jiisiiii.' hi- pain nil. lir

ilisiiiissiil tin- yiiiniL' (liLjnn.r's sii^^^i v( n m
Ms till' llnnK-iit i.f a frrlil.. inn^inal i\ .-

lir.iiii.

Ki-.l<lii\ (iisL'iisliil .-it tin rtsiilt .,r tin

li\ this .-..111 ill. 11. -111. 'I'll.- r.,11

siiniliial 1. .11 ..f (In- tii'st tialisi-..!!

I llii'Iital pn .nipt. .1 a In \ y dl similar

I nlripi'isrs. liili.n- lln- amis nt Ilir

(riill'al ami I nimi I'arilic I?ailwa\s nut

nil tin- sli.ii-is ut .Sail l.aki'. a ri\al

appiali-il npi'ii lln- sctik- uiiiirr the- title

1.1 t lie ( li-.i\ ilii- anil \'ir;^inia t ity IJailniad,

with K.-.|i|i.- as rhii I riii '11. i'i-. H.' ran his

siirsiy ik.wn tin 1 i a '

'

r l!i\.l' C'ansoli,

anil laiiK- Lark uilli a ijiailr rising; niily

(i.") In t pi r mill tliii.iiLih Ilii- Sii rras. as

ciiliipali ll with that cf III'. In t prr iiillf

rripiiriil In litt limit iiiLitiiii's rail\wiy uvcr

till- iilistaili.

This si-hrnii failiil tn niatrrlallsc. Iiiiw-

(-\i-r. anil millmiLl nnu'.' was hianl nt the

" I'Cat Ik 1- l!l\ 1 r ( all) (111 Knillr " fur t wi lit \'-

twii \i-ars. \'i I I In 11 was cvrrv inilurr-

ni. Ill III caii-v a st. . I hiijliwav thri.iii:li the

I'.alli. r i!i\i'i' r..imtr\. inasimirh as it hail

iiinit lip a .-'iii(iii ri piit,-il imi. In tlir \ . rv

rarlv il.'iys tin- hanly. inlnpiil spinis

tr.-iiliiii.' \Mtli tin- \il\i lit 111. Is 111 l!iii|s,i,i

Ha\ cam.' iliiwn linni Smitli west (anada
tn r. ap .1 rn-li liar\. st nt Inis in this wil.lcr-

iii'ss iif niiiiinl.iiiis. Will 11 till' .\mii'ii',-m

fur Irailiiin' (-iiinpanns arnsc tn |i;^|il the

liritish eiiin-i in liny likewise feiilieil

till ir (ffnits npnii this t( rrilnr\-.

It als.i li^'iir. .1 prnmin.ntK- in a i^njil

slampeile ilnrni'j the ( alilnrnian l;ii1i1 Imnm.

.\ priispi i-tnr iiann .1 Stnil.lar.l

caiiie hack fi-nin llie wil.l lu-

ll rinr I'l lat nil,' i he discnvt rx

iif a lale' nf -nl.i. lie sueeieileil 111

pi i-siiailiiiu' M coupli- (if dn/.eii ail\in-

turniis (il \ ihiiia\'-cai-i siiirits In Jiimw

I ho (i.iiil

Stain pcile.



"Till- IllAIIIHK H1\I:K cannon ROUTH "
'fa

their iots in \mIIi Iiiiii, .ind llic party nf tin- iaiUva\. It i^ ciIImI "
I [iiiiiIjii;;

liariii.cd 1,11 int.. til. Iiiiit. rlaihl tn umk \'alli\." SLmIiIii-iI ami las |iit|\. alt'V

I lie taliiili >ii^ I ii asiiri Immisc iif \ I 111 av nil lai. siill'iriiia |(ri\atiniis anil lianKliips niili

OIliM- liiiii.uiil 1)11 lliiir IikK, ami it srnl.al.lr. naclinl t lii> ili pn smihi, and tin

liiiaiMi a iilia^lK. Iiain av iiil; --taniprilr. Iiadir tliuiiijlil this \\as the cinintrv in

Thr hall \^a- lila/.id uilh III. Iindi.s of \\|iirh tin ,'akr i>\ i;(,ld was sitiiatr. lint

li \ 11 st nrki n iiinii Is «liii l|iick:i| Inun all t linii;jh < \ ri\ si|iiiii', |i ,i ,t , ,| i-oiint r\ ai oiiinl

pail> lit till wiiild tn siiiiiiy (alil'i ii'iiia. was sciatchi d. not a traar nf cdlunr was

Maii\ U(iil mad and rnaiind llu liiish rcviahd liy tin- dial) nioiintain sluprs ur

THK ROUTE OK TlfE WESTERN PACIFIC RAILWAY BETWEEN SALT LAKE CITY AND
SAN IRANCISCO.

until dratli fi rniinatnl thrir siiff, iiiii;s ; crystal slin ts of watrr. Tn disaiist tlic\

iitliiis Will lust in till tinilirr Axarnns; na\c it tin- aliuM' nicknaiiia and lift it

inor- fill i'runi craas and splint, inl tliiir fur lAar. A litth distaiirc :i\\:i\ is aiiullur

skulls 1)11 the inrks hilnw; thr tiirhnhnt siniilar sward in thr fun f. litre the

en 1 ks swipt seuiTs ulT tlnir In t whin nu mln is ul the partw euininu lu the eun-

illini|its Were mad" tu fuid uiiknuwn ehisiun t hat I hi>- had hi en huaxi d, lunndi d

(lipliis. diuwiiiiii^ till ill ill the wiiiilpuiils lip (hnr h aih r. evpns^,,! Hair upiiiiuii

or lialtiiiiiu thiir '\is lint aijainst sna^s of his iliseuvery in tin iiiiniiiM \ i rnaeiilar.

ami honlders : a\ alaiielu s. loek-slides, and and with a \ ii w to n fn shina his memory
falliiia trees elaiiiiid their Metiiiis; and (•uiiinuinifated their diteniiinatioll to haiia

the Indians, who were hostile, eoimted him.

sealps h\ theseore. 'Say. pard, tlii>i is your hist clLaiice.

" "'i': ii ti nihil- ni^ihtiiian : the ( \ il The l.ikt or the noose. .So luuk lively I

"

'epiitatiun of I 111 Mold trail inlu the IVatlnr wa the pait\ s nit imat mil.

i{i\i r eumiiiy hirame kimw n hir and wide. StuddanI took the ailviei. Iiolh m httir

l-'.\in to ila> mei ii s i.f that aeeiiis, d and spirit. Ur was tint uf foot, spniitnl

lure arc recalled on i \ i i\ h.-ind. There is mto the Imsh. a,,) away, and lilt his eom-
OIIC sniililisr iden withm .i sluiu's tla/ow puuions t',' L"- 1 ont e-i' th.e w dili riK -s as



Hm KAii.w A^ \\()M)i:rs oi- nil; woui.i^

)

r
l;(i\ ( iiiiiii; s|inil li.iil \i-iiinviil' r.iil-

\vn\ ciiiMiUi -t I. .1 11,1 |Mii |i< .-. 1,1'

iiii|in,\ iiil: I III- pi ,^il h ,11 1,1' Ills liiw

nri(llls|l II ,11. \\'li\ Ml, I till. .Si out

;i Inn- iillii I,, til, I'irlllr. Ilii n liv

J l\ lll'J I llr IIIIIIIIW I'l 'IIIll l\ M'|-\l(l

1,\ Mm 1)i 1i\ I I' mill |{ic, ( ,|-;llillc

II Ills' .i\ il - I ,\\ n (,nl ii t Id tlic

'I'llUs r, ilsnlH il \). T. .Il ffi'i V. (1110

1,1 tliiisi' s|i-i,Mn r.-iilsMiy 11' L;:iniMiN

|,iculi:ir tu III, Inil, li M.ilrs. JI,.

w ;!- --iniiii li III :ic ( 11,11 111 iMiisr i'',.

II. 11.1111111:111 llilil -.ii-illiil cniill-i)!

1,1 I ill' lll'sl I l':ll,M'i,litllli lll.il I'nil-

\\.i\'. .'I 111 I ss;is st n iiL'' III iiin:' lii'>

|,I)\S ,
1' ll\ llll\ illi,' ll|l nil till I'.'lilu.lVS

III llir \M si 111 ciiiisclidatc inli) a

llll^l' s\ s|( III. Ill- li.iil ciiVc I, ll I 111'

" N.'lli' ,1 ll's \ ilK \ .'I'll " in ( 1,1 1,1'; K 111,

liiil lir \\:is liiilki ll III 1 \i ry turn

'
\ I'r. si, 1, 111 ,1, tiny. 'I'li, l,,tl, r

I ii\ rlll.lllli li Ills (1( Irlici s ll\'

'iiil; .III lilt r:iii('i inl, , S:iil l.iikr

I liri,lll.'ll I llr plll'l'liasr lit n I 1,11-

rllllL' lilH' lll(H\sitll. lull, I'r his

|,|iiiiiriit r(alis(il ulial was liiip-
IJRIVINT, THI- I.|HM,\NL\r WAY THKOL'GH THI. K'L'C;GID C U
MOL'NTAINS Aa Mll.KS I-.AST (Jl OKOVILLI . CAI.IIOKMA. prllllll.'. .Si II 1 1

1
It alU'( II |s| y llr llls-

liatclii ll iiis I'lin'rs to till- \M st ),,

liist 111, y rniild. 'i'.i-dax I iir srrii, i ,| I hat (iilr,ii,|i IhiiiisiK, s in I he iiiiiiiiitaiiis, liiil-

(Iraiiialir (|,isi,ilr is ;i Intil, sinlrli (,1 .Imo tin in In \M,rk i|iii,ll\ so as iml to

nirailnw l.iiiil. kiii,\sn In all ami sinulry as ai'nusr aiiv siis|ii('ii,ns. .\l tlir sanir time
" l.asi (li.iiirr Nalliy. In c mli.i ikrtl ii|,i,ii jin iiiiknnun jniiinrv

In l.Mil' aiii.llirl' alliiii|it |i, link .S.m iiiliillii- wrsliin cuniilrN In sal Isl\ liiinsi 11'

l''i'aiirisrii sMih .S.ill l.akr (il\ l,\ railway tlialX'.liMi tlir liinc caiiir ti,r iiiiii In sli(,\v

"as I |,,1. (Inn ninlr Ml'. Kr,|,li( was llls haml lir iniLlht lir siirr i,l' Ilis rl'nimd.

fallid 111: niii'r nil, I'r III- li,„| Ih,. laWy- I'lndi iirr was iss, nlial. Il.'id llarri-

niithsi,! I hr I'r.il hi I' l!i\ ri' \', it h his I r.iii-it in, in i'rrii\(d an inkliii'j nl' priidina de-

and I, \il. III r.iiiir hack vs il h .1 " |-.i,l, ,,1' \(|,,pniinls hr \\i,uld li.i\r sii/id the

*',' ll ' I pi r null. Tlir prnjirl \\as dis- l-'iatlur l!i\ri' {'aiixoii and Pass jiisl to

CUssrd. lull tailed to (scape the late uf checkinalr his ii\al. Il wniiid not have

it-? prcdcccssiir, ouinLr In lack (,l tiinds. h, , n a dilliciill inaller. ( )iie nt tlic nmri-

Mealiuliilc iillnr iiii,\is iipnn the Inniil cliarlii's Inr a i,iil\va\ tlii'onM'li that

Allicricail railway chess hi,aid had luin cniiiitry could have In in linuuhl chraplv

niaturiiii.' nnosti nt.il ii,iisl\ . .\ m w and and rr\i\i(l. I'n shIciiI .h Ih i'\ uas aware
strniiu: hand Lfatlni'id up llir n iiis i,| the i,| lliis pi,ssiliihl\. sn \\ Inn Ik was cnii-

l.'iiili nulls (niuprisin;,' tlic system of the lideiit nl his pnMlinii he instnieird his

!);nvrr and !i!ii (.ramie iii Cnjorado, Thi-- en.ianerr., '.:-. ,; cmr ::,i-., _-:.>:; ^) t!:o



" rm- i-HATiii-u ki\i:r cannon koi ti:" (,(.3

l''i:itln r l!i\ I 1- ( ,in\ nil arnl t iir |{rck«i>iirl li it' Kcildir li:ii| luiii .il.l.- tn liinl ,1 li>iilc

I'.i '. :iiiil III r.Mi'J nil iiiiiiin III -liii.kin.' runniiiL^ ii|> !.> r,."i f. , | jjm' iiiiir 111 l^ti'.i.

ciHici rii knii\Mi ;.^ (Ill- StcM'klnii ,iihI \\|irii r.iil\\;i\ ( iwiiii I liipj vMi^ --till ill its

liickwuinlli I'l^s It.iilw.iy caiiic into iiikiiicy, .iiul llial ii{i<in a ivc, iniiaissanrc,

Ixiiii,', Willi Ki.Mir as cliic r 1 iiuniiccr. iimkI.i'h ( nirjn, , riiiM sciinc, sin, |\ xmmiM
Aiiiitlicr ciiriiiiariy. kiiouii as tin' San i iialik' l;i IVc I h 1 In iliii|>, .| , ,|| | hat ivsiill I

l''t\nicisc(> 'I'lTliiiiial l>aiK\a\ ami I . n y Tnii- i( wmilil he coslix ; Imf ii,,\\aila\s

Cull |iaii\ was loniiiil als,,, tli,- scIk inr liisl !,,,( is a imiior issiii so I, an: as lli,-

(if III.- lall'i- 1m II : till |iii.\ i,iuii ,,l' til- niiiiiiiiM- clinr^rcs an- rnliiciil. 'I'hr Innnci-

iiiinal fanlitirs in San IVaiirism. Wlim is sicinvij (,ncr niilv. the lattrr ill'. el is

tlic lalli r was cc itaiii nl its |ii,liiii|Ms I', It i\ii\ miiiiitc nl tin- ila\ altii- the

I'lisidiiit .l(llrr\. srciiiij that liis lilt liaii lim- is (p|irii,i|.

Ill (II \\(i\iii just as he <'(.nl. iii|ilat( il. In I'.M),". Mr. (iuiild li.cauK. indivstnl

sli(i\\(il Ills liaml. 'riic two (iri^aiiisatioiis in tli'- picijcct, aini anulhii- sin\i\- was
\u ic ciiiisdlidati il. ami I lir W'l si, 1 n raiilic niii iiiidir Hi,' diricti,in ol Mi'. \'iiL|i] (J.

liaiK\a\, an ,,lls|i,„it nl the DiiiMi' all, I liii'jn,-. wIid was a|i|i, liiit'il ( lii, I' cnijinciT

Kill (.lamlr liailway. \sas linrii. Ilarrinian 'I'll,- liiiaiicial interest eoiilnillid li\ Mr.

was (iiilwillid iuiii|il, t, ly. II,- was tun (milil was sullR-i(.'lit to secure t lie cnmpli

-

late til fiiisliatr tin- i-nti r|irise. as

Ills ri\als Win- in , ,eeii|iat i, m. All

lie eoiild li,,|ie t,i i|,i liiiu was t,>

|iii\ilit llie iii,,mA liiiiiLT laisiil

Inr tlie w,iik. lint his sij, nt

anta^iiiiist lia,l laiil his plans diiK"

till) wi II. \\ limit iilidiir e\, rtini'

.Iilli ly raised tlO.lMMt.ooo. ami at

(inee let the ei ill I I'aet s lur the

^iialer |iart nl the wnrk.

'I'lie l-'eatli, r l{i\'el' (aiivnil was

sin'\e\eil \it aLiaiii. this liim- 1j\

Mr. 1 )illiiLiii, wliii sii|irrs,iled Mr.

Kiddie as chief eiii;iiieel. II,

seiaind .-i Ineatiiili. siiimwhat In

the nnrt li nl t hat fniiiid |iri \ imisK

hy th • latt-r, whieh. althnii-ll nfh r-

in^i eliea|i(r ei uisti'iiet imi. siiilVrid

fruiii a shui't leiiL;tli i>f line \\ it h a

jjrade of ll'L' feet per mile. This

was not s;ilisfaetiiry. I'l-esidi iit

Jeffery stipulated for a line whieh

AMMild 11. it liaxe a hea\i( r rise tli. in

T/J feel per mile. When his reipiire-

iniiits lieeanie kmiwn tli'\ were

rillieiiK'il widel\. as Ih,' idea of

((iiKpierini; the Inriir lalile Si( rras

liy siieh a !,'rade w.is so staLiilcrinu'

as to v( iL'e upon the alisnrd. i5iil

|>i.. .. ;,1....( I;.!); ,;-\.- \v ::se:;:il.-:e:-; ;! H; :f

Till-. MASSIVK CONCRKTK PURS 1-OR TlIK BRIUGL
carryi-;g thk westkrn pacific across the



fit)
I

KAIl.W \^ WO.NDKKS Ol- 11 ll' WOULD
tloll 1. 1 tllr line- II|IMII I \l,' pl;lll-~ I il.l (ImWIi

ii\ M\-. .IclTt r\'. Jinil ll u.is liiis alliaiiii

wliii'li 'i.-,| 1.1 lln sii'iLht \v;ir wliicli liiiik'

nut I \ I III ll;lll> I" Um 111 tin- (.(luld .lllil

ll.iniiiKiii mil icsis, as it inilical' il I hi-

•iilvanci' 111 till- Ininii r iiitn tlir litliis

pil SC |\ I S.

'I'lir siii\i\ Ill's iiiiili r Ml. liiiL'iH hail a

Irviiit; ami lAcitiiii; tiim m tin- I'rathir

l!i\'i 1' cnllllt 1 \ . 'I'llr ravilH- Is

nil I'l l\ al\ a sliai-i. V Ihn ii'jh lli
SurvLV.

!iii iiiiitaiiis a :^iL:aiil i.' wi ij^i -

slia|iiil nark win re thi- ri\(i' liulililis ami

riiai's. I'uiiir, aliil lii-si s Iriiiii "all tu \\all.

Till ir Was 111) trail - I \ 1 11 till- tnltlllills

|iatlis tin.Miii iliiwii liy III. Hill Mill 111

tliiirs Ml. Ill li\- liail li.i-..in.' i.lilit. I'ati il liy

till- miiii rL;lii\\lli. riirk Talis alnl iitli.i'

natural fcirccs. I'lvirv Imk i.T tlir wat.r-

\va\ «as searched Irniii eml tn rii.l : tin

siir\eviirs riiaile their way tnrwanl s|.,\|\

ami laliminuslv. The n\ir itself cmilil

Mi.t lie iisiil as a iiiLihwav fi.r mure than

a huu.lriil i.r sn \aii' .il a luiie. (aums
Were Useless: tun IllUell time. theW allil

sjiiew \w.iiM li.i\.' Iiitii \\asti(l 111 cariA

-

iii:^ the frail iiarks rmiml the iiiiiia\ iL;alile

reaches. ( iiiisi i|iii iitly the men prcfern il

tn v\:\\\\ nil liaiuls ami knci s thrnni.'li the

scriili. tn ilesceiKJ anil asceiai the mirnii-

llke slirfaci s nf till rncks with ln|ii s rnllliil

their waists, clin^^iiii.' like |im|iets tn tin

xliylltcst lc(l(jc ami fnntlii.ld as tiny carriiil

nut their wnrk. 'I'liiie allir tmi. the im ii

ha.l t.i lie |n\Mreil I,Mr a lirnj. .-t illLl' Inek.

stcadviiiL; tiiiiiiselves in iniilair as In s|

tliev cniild tn ii lalilj ill lat e lluir mils ami

iiistruinents.

Narrow paths liaii to be hacked through

t lie s<.riil) to ciiaMe t lie strai.'i;li nil pack trains

tn e Hue up with prn\ isinlis. 'I'llise W ( Ir

cached .at convenient points, the men of a

snrvcv camp rcpKiiishini: tin ir travelliiiu

larder as conditions di niaiidi i. Now and

aijain the sin\evnrs woiil.l In- e,iu:;lil at

a disai|\alit,iL;e, They would run out of

])roviiioli-< and i)c too far from a c.iein to

draw I'i-.sli -e,j-.j,|ie- .it oll.--e.

h.hl 1.1 in.ik.' s|,ilt wiU) uii.il lln \- eoiild

ill. I v\ finiii N'.iliii. s l,,i,|. 1-. r..rtiiii,it. ly

I In 1,1 k. s. n\ 1 Is and Woods an \m II slmk. d

with lish. Iiir .and fiatlul'. sn th, \ dnl nut

i,'(i adiuiini red.

When a tnwerint.' cliff nr rmk eniild not

lie approached frmii tin sinumit tin i

sealed It frnm tin l...tl.iiii. .iihaiieini.' one

li\ one ill an iihIIisn chain, \\illia mpe pass-

uilT from eirdli to eirdle, up the needle's

side. W'inii one is iin .iiiitaiin i rii.e under

nnl'lll.ll enlhiitinlls sucll .nU.llni Is alllllnlls.

liiil ll Is ,1 hiliiiliid liiins luni'.' so when

dilieale iiist rum. lit s. chains and r..ds have

In ill- eariKd as we',1.

\\ Inn the sui-\eyors wen- called upon

to cross the ri\er. .iml llnre vmis no

fill ii.lU fold within enii\eniiiil reach, liny

fasliinin-d .1 criidi- r.ilt from the i.ioiie trees

Kiiii.' aioimd. poiiil tIniiisiK.s ;. cross t he

water\\a\. and tlnii aliamlolnd the piiiiii-

ll\c eralt to its fate. Often iiiili s h.-id to lie

tiimpid up one liaiik In avoid a slntili of

siniiAUi:,' w.iti-r in which it vvas iinposvililc

lor a I'afI to li\-c a seeond. Tiiin- .-ifli-r lime

a \\liole d.i\ was cxpeiiili d in making: .i

crossJiiL'. taking' the rt.iduiLis from a pouit

immediafi l\ opposite, and tlnn nliirnuiLr

to tlu- olln r hank.

'I'ln- sur\i\ors not milv lia\i- to plot the

path of III. i-.iiUia\ fhioiiLih such a (-oimtry

as this. Iiut t lie\ lia\ . !o ki ep a

\|..||ant eve iiiion Ii van.n.s "o« the
-now ijr.L-

ri. .. 1 I,..

itiilai

hnces of Xalmv. •I'll. iailw,i\s j^ ANoidcd.

w hieh thi-e.-id the Sierras at other

[ilaees ale t roll Med snr. I\ diiriiiLi lln w iiitcr

li\ slinw. the kill of whlell llllls up tn 'J.'iO

mcln s nr llinle dlirilie the lllnlitlls of

Deei iiihi r. .lami.irv alnl j-'i liinarx . the

lii-st mouth of lln- \iar Ihiiil: the worst.

In lln l-eatlnr Hixer (.'alivon. liowe\-(r,

the sur\(\o;s oliserviil that the snowfall

was ll s^ and laid Iiiiil^i r nii t In one tli.-in

on tin olln 1- sill. . Hy dint i .f i-l. \i r surNey-

iiie lln \ i-onlii\id to SI cure a liK'atioii

111 low tin snow line on tin- sunnier side.

()in XMiiti r's olisi rs atioiis and it proved

<:: ill- OUe nf the Worst Winters ol! rcCOrcl



"Tm-: ii:\riii-;u ki\ik cannon uolii-"

al till lUckuoiillli I'.i-.-. Ilii lii;;lii .t |.:.nit

riacliiil l)y f III- liiK . ^Ih'Wi (I only i;! iiu'licsof

-.lii)\\ ; (111 I Ih- ( I iilr;il I'.icltic'. to till Ndiilli,

till railv\:i\ »;i^ ;i^^;illiil liv :\ I, ill ol siilii>

I |.,S hiiIh^ in till- M IIn.iiiic nninlli. 'I'lic

n sull i> lli.it a^ \it III! ^iiii\\ -sliiiK liii '

l)irri riiiiiiil iHiis^iiiy nil tills r.iilu.iN .

\\ I. allliMii-li till MMMMirs |ili.tlril a

llIK ImIiiW till slii.W. tlllA tnok UUI M
I calc

111 M run iniiiMiiiit \ I'liiiii t 111-

The FVatlKT „,, ,,,! ,1,, ,,,;,, |„|,„,,
kivir.

'I'lic |-'i .it l;i r I-. a fi ai-.iinir

^^atM\\a\. imt onK limn it^ \iliMit\. lint

from tin- 1 xtclit anil Mulili n cliaiarli r of

its llnctuatioris in li\il. It is liil lii'th hy

llic iniltni'j siiiiws on tin- iiioiml am lops

anil also li\ Ihr liia\\ i a m niinli iilal to

till I'aclllr s, alioalil. Tin n siill is thai a

nsr anil lall ol 1(1 In I m as iiian\ I Is

in till li \ il ol till watir is li\ no nuaiis

nncommon. wliilr tin- i\tiriiir \ariation

l)it\\iiii low ami llooil li \ 1 is laiiiii s up lo

I-:. Int. Will II III 11 I till uatiiua\ IS a

fniioijs ni^litniaii : a IiiiIiIiIiiil: mass ol'

foam, nislmiL; almiL; lull- witli I irinrinloiis

s|iiii| as it jails i,\ir 10(1 ti i t prr iiiilr.

uliiilniLi ami skiiliiiL: louml sliaip conii is,

mill tliiii- ioIIiiil: aloiiL; |ilaciilly i iioiiuli as

its ill srrllt Is pist sullirli III to ran\ tlir

wairr a\\a\. \\'liiii the iivrr iiiiis it-,

liciTisI iiothm:: sliml i,| lianl. soliil rmk
can u it list a I II I its loin ; all I In suit parts of

till liaiiks air iriMJid romplitil\. liaxiiiL;

Iiil; naps ami iiirlus in the moimlam llaiiks,

'I'lir snr\iviii's foiiml it impossilili to

krip to olir slili 111 Ihr rallVoll. At placis

till- liill was loo sli 1 p to olfi i- any possililr

cliam-i' of ciittiiin a palli for Ihr tiark ; or

clsr tlir \\alrr\\a\ ilmililril upon itsilf so

sharply as to ih maml : suiiii.' from one

to till' otlnr sidi of till i^oil:!'. \'iI. wlnii

thr In li^Miik was miraxilliil li\ Ihr rliirf

(m;imrr. In- foniiil that Ihr 1 1 ipiirinn iits

of Ills sllpi riols roIlM llr lint rolllpli 11 ly.

At no
I

il 111 111 llir rm,|, 1 SI 11,1 1 III 1(1(1

Ihloiiul t tin 1 IC mill s ilouii tin I'l atln r

Iii\ 1 r ( aii\ on In t xm i ii ( )io\ illi ami rorlola.

This Incatioii ranks as one of tin liiitst

84

raih\a\ ( n;;nu I iiiia achuA im nt s ni Uu-

I nil' il Stiitcs, since no otlnr lim- {jets

tliloiii^h tin Sicrnis with l^s^ than 10") feet

pi r mill, iitlirr wrstwarils .ir lastuarils.

Tin r.. ik\\oilltli I'.iss vs.is SI 1/1 i| lnrallse

it olfrriil thr lailwav tin oppollinilt\ to

cros, tin • C onlimiilal |)i\ nh ' •.'.(iiKi

II I t lovM |- t li.iii on tin (lilt I .il I'.irilir,

v\ In 11 tin- loioiiiot i\ 1 s lia\ r to rlinili 7.0 IS

frit to\\anls thr rloiiils. 'i'lir simimil is

I A 1 rromr li\ a t iinm I Ihr h m^^i st on

tin- Inn lion ,1 Ihroii-h Ihr in st lor

O.ooi; fi 1 I. j'.ast of t 111 ilaiii t hi survey

iliil not offi r partirnlarK' iiii|ii>siii^' tlilli-

I'lilliis, An pi for thr strcti-lirs across the

Nr\aila l)isiit. w hi ir iliscomf lit was

siilfin il from tin srorchm^ alkali sainl,

till ti mpi r.il iirr of an o\ i ii iliii iiiu thr

suiimn r. ami lihnilini,' iliist slnrms.

T.'ir railwav has its lasliin liiiiiiiiiis al

Salt l.akr I it\. win ii it conmrts with the

I )rii\ ir ami l!io Crainlr s\ sti in.

Thru it sliikis to Ihr soiilh- Salt Lake.

\\rst, follo\smn thr sliorr-hnr.

This sallllr rSp.insr is iilir of tlir pll//,lrs

of \atlllr. Il is a lllu s.lllnr of ilillsc

salt walrr. wha-|i has limi shi iiikmij

stiailiK III vohiiiir for criitiiriis past : in

tart sciriitists ha\r miliil;;nl in calrnlat lolls

lo pro pi Irs \ tin il.'tr whin watir \\ ill lir sirn

no liiolr. llaslliM tlliir liriirrs upon the

|irrsrnl rail of shriiikarr. .\s thr riiuiiiri.rs

iliil mil ilrsHr to m.iki loo swripnin a

ilrloiir romnl tin l.iki's Inad. thi\ ran the

track across thr shallo\ss for ;i ilistamr of

sr\rii mills, antiripalmr that within a frw

\iars tin- prrniam ill \\a\ xmuiIiI or lilt

liiL'li .iml ilr\. .\ \i<\\ riiili.iiikinriit h.iil lo

III limit, lor thr simplr rrason t hat ot In rw i si-

ll woiilil liavr lirrli liici ssary lo lia\c h.iiilril

the liallast from a lonij ilistanec. The

imniriliatr \i'init\ failnl to supply more

than limit -il ipiantilus. Tin- na\\iis cmilil

not i-xcaxatr to more than the depth of a

spade witluiiit coinina into contact with

\\ all r.

Uailw.-ix iinildiiii: aloliLT these shores is

laced l)\ aiiollier dillicilll \'. The lirtl of



f)()(> RAILWAY \\()M)I;KS oi- rill- woki.d

\

tlic laki' is imlv lini ^.iiiil ami -.ill. \\liicli i^ iii^.' Iln- >iil> lilhIi-. 'I'Ih l.i|i|iin._' \\.i\ilits

not r;ij)ill>lr iif Ml|i|>iirl IH'J .1 ui i^'lil \nnliank- ciniiiii.j in r. i|'h I ^i iiii s^ii hi dh I iin iir il.iin.ij'i'

Hunt. I'.itisii m .iml m llliiiitnt arc \riv tliaii Iiimv\- n ill. in, as tiny i\i rcisid a cnii-

aclixc. III!' Mill 111 |iai I ic-iilar ucaiiiiL.' away liniiiiiis iirrsist ililc sniiiMii;.' aclicm wjiicli

the line caltli aihl .-mi. ill sImihn \ i i\ uik I' ntiliif iI IIh- tini|iMialA li.ick.

spnililv, lint III llii> caM'. as llii' watii-- It |....kiil .1. it IIh- wIk.Ii- simii tnilis of

line wi'iijd l)c ...HiH ilixlanc'c away in the Ir.nk win- il 11..I, Imt llir Imililiis. liv

course of a year or I \m >. an-oriliiiL: lu cinin nl imI iiii; I.iil;i' u,iiil:s n|Min IIk liallasi

Ncii-ntilic (.ilriilal H iii^ ami "li."! lAalmiis, |iils ami Ir.iiiis. « ii aM' In Iiiiiia n|i lii.-id

fill- iiiMiniiiN IhiiII a \\ii\<. Inw iinliank- allM' load ol lMa\ii|- s..il. smli a> rnarsc

Hicnt u|inii \\liuli IIh- i-iMi-t I iirtiiuial liaik Lir.p I I. 'I'liis vva- discliari.'f(l nMiliciard

Wii.s laid, lliis Ikiiil; hill (1 Irnni tune to luiU' ii|"in llir track. 'I'ln- imtals Hire liniuil

as sctlliniiiit (ircnirici. in tin priicss. I>nl tin- littiii;^ iiaiiL;, .-irtcr

Hut the si.icntists Wire round to I)c sadiv a linn li.id sin. I its eDntints. hurricdJN

erriiiu' once aL'^iin. 'I'lu' lake, iiistiad ol r.ii^rd lln hack .ihovc the di hris. n .idy lo

colli iniiinL; itssteaiK, |iii-i^lcnt shrinkaLjc. t-icii\c the nc\t Inail. |!\ this allcrnale

sudiii'iilv elian;:cd its iniml, ciw im^ In lica\ y (lnni|iiiiL: and lilt Iiil; the up I aU w cic lirunahl

driviiii,' rains and the acli\it\ nl suliltr- well ahuve the sirl'aec ol' t Ik laki . w liilc I he

ramaii s|iiiiiHs. 'I'hr track was iinl |ilaccd ciiihaiikiiK iil In ml; widi m d and the slopes

ill SI lion-, daiiLjcr lioin this eaiisi . lint dics^c d w it h ri|i lap, all t In washing; act ion

Miisti rolls wiihls eoiiiiiiLj Iroiii tin north ol thcsiirl was -topped, 'I'lic endiaiikim nt

tlircvv the water a.^^aiiist the line, eaiisim_r packed into a soh.l in.iss, and lo-d.iy it is as

it lo earrv awa\ tlie li^^hl soil I'orin- lirin as a rock.

4 ^"^Mzt.r.T-s.-

.AKKVING IHK WhSTlKN' I'ACIllC HARAI.I F.I. WITH TllK MIDDLE FORK OK THK IhATHl.K KIVKR.

aO MlLhS F.ASi Oh OKOVILLt



1 HK OABAKIT VIADUCT ACROSS THE TRUKYRK OORGK.

DesiijTiecl by M. Eitlcl, this bridge is 400 feet above the floor of the rift. The ^pan is 541 feel.

Some Notable Bridges

HOW KNGINKKRS HAVK TRIUMPHI D OVKF* NATUHE

\ III! (Iirii.il ^l r'iiLiL.'li- tn main- is amilliir stiikiiiii rxainplr dl' daiini;

tain till- --ll'aiL;!!! Ii \ i i linr, i liLiinn liriL: . 'I'liis is 'lir (.aliant Hliili;c.

and in lln rcni.i\al nl' tin- ili sinned and linill luMoiisicnr i-a.li I. ^^ Imsc

kinks fiipin llic r,id\\a\s «lii(|i tiuMrin Paris is pidlialih t he iimsl taniiliar

jjiJSi^s.^^ Here liuill in a linii'\ Id Hurt sin I slrurliiir in tin wmld.

L-';/^n |iri s( lit (la\ rrc|iiil'( nil nts. tlir W'li'ii the Midi Hallway sit out tn cairy

^**V*^-^
|

bridur liiiildi 1' has linn callnl its line liiiin MalNijnls tn .\rl|ssai'i;iirs. tlir

irinii tn |ii
I till IN 111 inic \Miik. Hilt 111 iMiii r |iliittirs Iniind (In |i.lt\ taMiialiii \\liirli

to dii Jllstln In till arlllrVt IIK Ills nf tlir l! \V as drcldivl tn rltiss In lir 1 1 it i III
1

1 it III

liridL iimldiiiu rnuiini i' vnliiims wniild li\ a liiiL;r tissurr kiinwn as tin Annniic

In rii|iiiiii|, liiiansc larli Iul; undi rtakiiii;' \'alli\, Owiiin tn tin- ilr|illi nl' tin raviiir

III lllls riass |in-,sissrs Its own cM-lllll^ tlir lil'st |II'()|)(psal \\as tn discilid li\ a lir-

sfory 111' dlllirilllv n\ I iTniiir, cuitdlis rnlltc fl"lii tluliii:li ir\(l nil tlir one

\nt iiian\ liillrs distant fimii tlir l''adi s sidi tn ri arli a ln\'M v |pnll]i ill tin nit. to

\'iailiiit, s|ianniiiL; tin Smnlr l!i\i r, in tlir span tin lalt' r at tins plan witii a lindLrc

snillli nf I'Valnr. wlilrli. as alriady linn- and In iiiakr aiinllirr wiiiiIiiil: laliniloiis

tioiinl. IS tiK- loltirst liriilrr 111 tin- \U)ild, ir-asiriit to t lir liii: lilaiids. Hut wlim tins



6<«8 l<\ll.\\\^ WoNDIKS ()|- ;ill WOUI I)

)

l<K'iiliiiii \v!iN niii ii\ir l>\ MiiiiMiiir llnvrr

lie iliii llitt liunc Ullli tliJN siililtjdil of llir

ililliciillv. Why iHit ciiiTV I III- r;iil"M>

ilinitl\ :nii>s> 111'' 'riM<M-c (i<)ri;r. as il is

('nll((l, llirnlix |ii'cM'i'viiii,' tin- !ilii.'>><ii( iil

iinil tirailr '.' Il ".is iiii <\(i|iiiiiniillv ImM

|>i'(i|)osit Inn. iiiMNiiiiicli iis it would lii'iiii.'

till' iikI.'iK MKI r< < t iiUivi III!' Iloor of the

rift, while, ouinir to the phvNiciil rhiiruftir-

isfics. n >|iiiii of "iH ftit woiilil III- Miccssarv.

anil the lilidu'i' itsilf would li:i\i III lie soiiic

l.T.".»A fret fniin n.l tc. , ii,l.

At that titiK 111) uiiiU ul -<iii'li nianiiiliiili'

jvrr lia<l l»in aftfiiiptcd. Imt tlun- iip-

|ii an ij 111 I" nil li rliuical

A C. Ill-sal
I-, asi.i, ^.\n il -IhhiM im.I Ii,

I iiJcrlakini;.
;iii i>ln|ill-lli ij. Till- fiiliissMl

M/i ol till -.t nut nil- aliiiii- was tlw di ti r-

rciit. Still, till' aiithoritiis win- cnnviiicid

that, il III' ri:;lil im.iii \m n l..nii.l tu il. -ilii

and -Hi" nnti ml tin \\nrk, il ri.iild In

can-ii ill liiiiiiL'li li> -Urn --. M.m-i. Ill- j-jITi I

I,, I, I rninpl. t. .1 .1 11. it;!!.), Iinijn, :il Di.uni.

Ill I'l.l I llu.ll, whlcll Im.I ;iClllls|.| UllT'llivMllr

;il I. lit 1..I1. ;iii.| il \v.is Lit thai lir was tin-

(iij..iiin r to cari'X' mit tin-. |irojrrt. II.-

ai-<-i-|iti il tliL- uiiil. rtakiiii;. and In- pr.

-

SI lit.. I a .1. si^MI (-Ills. I\ anal. .-J. Ills In thai

\\hi.li h" hail iiiiii|.l. t. .1 111 l'i.rliiL;ai.

Willi.- th. \all.-\ IS s.iiii. what |.r. .-i|iiliins

(in 111.- .\(-llssnl-i;ii. s si.j, , it si,
,
|, . s u|. wauls

inoii :;. ntl\ on till ii|i|"isit. Iiaiik. Ai-i-nr-.l

inyK. nil tills lall.l- hank it li.rainr

III <•( ssjirv to intl'oduci- foili' stii-l touris.

sii|i|i(ii-ti d ii|ioii niassi\( masoury |iiirs. In

ii|i|iii>arli III. main .-Lissin-j ..! Ih.- walir-

was. 'I'lir lourth stiij tnwi r. fi-niii IIh-

pi(-r of wliu-li s|,riiiL-- tin aii-h, is llti 1. 1 I

in iui^lht. as is aho that mi tin- 0|i|Misitr

siili- of the i.'ori:i-. xvhiili lik.wisi- su|i|i.i'-ts

on.- . \tri iiiity of Ih. aii-h s| mi.

'I'll. ai-(-h. wliii-li is limit ii|ioii till- Kiffi I

svsliiii. has a iliptli of 170^, f(-< t. uliilc

tin s|ian is of .)H fi(t. The sii|i(-rst iiic-

tiiri- <'oin|nis(-s two str.-ui.'lit latficr i,'irdcrs.

17 fi-<-t ill di-ptli. Tin- |ii riiiaiK lit ua\ for

tin- imtals is |.-iii|
.")i.

fi-i t In low tin- ii|i|iir

clioiils so as to |i|-i-V( lit till- lailwav \i liiil. s

niiiiiiii.,' off till' liiidu-t- HI till <M-nt of a

ill railiiMiil. Ilimath tin- Irai-k is aiiotliir

Vo.'id |irovidi<l for tin- niiiiiiiii.' of sinall

hand <-ai's for s<r\i<'t- |iur|ios( s paiiilmi.'.

n pairs. ( tc. The total wi mht of iiK-lal

xMiikid into tin slriictiirr is ."tl.t-.'^l Ions.

of wliK-h till siipi rstnii-liiri idisorliid

l.'l.'.'CiO tolls, whili- tin- «i iulif of the arch

is M.TS.'i Ion-.

While till l.ill\ li.ii. h liiiduc was in

coursr of (Oil ..tnn-l loll a liiinc viadiiit v\as

(-(inipN ti (1 ill tin- I mil d Mali s

111 oi-d(-r to span tin Kin/.i.i
l">^' '^'"'"i

\ alli y. |{|idi;iiii.' this yap ih

man. I. .1 a s|iii.tni-i •J,!i":i h . I in li ni;th,

siipjioili.l ii|...n till 111.11 lolnmiis. foriiiin^'

-I tr. s||, towiis anil siipport mi: II -|.aiis.

I'iacli dial- s|.,-iii \\,is til I'll 111 iiiii^th.

while I aell pn |- s|..iii \^as of ;i.si. hit.

'I'll. IliLdiest nn-tal ti.w.l- \vas -JIlT fi i t

.

III. aM-ranc hi-it;lit nt tin puis I., ma

IT'l hit.

Tin- spalls W(-re s( t hv lin aiis nf ,i sp. iiall\

ilisinniil (-ram- or di rrick. Tin li-.-i.k was

...iiipl. I. .1 I.I I In null h aliiillin lit
. The

el'.-ine SI I Ih. Iilsl span lliiss. s, wliieli wiPi-

liolti-d sii-iir.K to the lop ol 111. lnMT on

whi.-h it r. slid. A l.mpoiar\ xMiodeii

ll.i.il- \vas III. II l.ii.l. npiili whii-li rails w
. le

plae.il all. I tilt- eiam- iii.i\-..l l..i-\\al.l the

Il iiLith of till- span f.. s. I III. Iniss. s of the

sin-(-i edin.j span, wlu.li. ^vlnii rinislnd.

. iial.l. .1 III.- .1. 111. k to I.. ii!.i\. .1 f.ii w.inl

I.I I naliii- tin- lilsl f.t f. . I el. ai span to

I.I- plai-i d. whi.-ll \\as .|.in. li\ lirawiiiL' the

tnissis hii-w.-iiil. tills e-,.|. 11. Ill',' repiated

to Ih.- opposil, SI, I, of Ih, \all. \ .

Tin- most r. niai-kal.l. f, aliir. of this

iin.l. riakim;. win r. in l.afn Ions of iron

h.hl to Im- h.imlli.l. Ill .-i.l.li-

A kdord
l<uildin>; I t-al.

I I.I l.'l I. Ills of >|, . I Ilil

the trai-k and fasti niiiiis, was

tin- speed with \vlii(-|i it w.is (ompl. lid.

.\ force of f.'."i men was (inployid. .-iiid

aided l)V two steam hoistina (iiuinis .-iinl

:\() miles of Manila rope, set the wh..l.-

.if the nil tal in four m. mills. In tln-

ei.iirs.- of a hw \e,-i|-s. |i.iw.\.r. tie liallii-
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hull i|ilitc i(iili.'ri>iMi till- striiii,'tli <'l llic- «:is Mili.iiil li il III ;iii urn \|M(lt(l la-.k. ll

Ntriiitiin . \mIIi till r«Milt lliiil it li:iii to Iw uiin i|i>ir(tl to «rt a liM-oiiidtivc iiiiil litiiltl-

nlMiilt. a task wliicli was achicMil sali>- ilit' niiiti rial to tin- o|i|>osif<- sidi i.f tin

lartorilx- uii<lrr fralli*' rotiilitioiiN. «oriu'<'. >^> that railway constnictioii iiuylit

TIh' Kiii/.iia N'iailiirt raiiki-d as flu- |»r<H'i-f(| uliilr the viatliK't was nndi r way,

lunlirst sliiiitiin- of its class ii|ioti the If uiK iiii|iossilil<' fo swiiii; •'"' ' nuinc

AiiK ricaii coiitiin nl Tor souk- iiilarf, so it was ilismaiitlrd, K\<n then

, .". "" s<-vcti vt-ars. ami (Ikm iI wis lln^ |. It Mm IhhI. r, i. nic si ntini.' a sniall

i|. |)osn| from [in line r |)osilioii ili in ol si \iral tmis, to he trans|iorii<l,

1>> III! I.i.a Viacliict. \»liii-li «as limit 'I'larf was some doiilif as to whillnr the

ovtr llir ri\(r of this tiumc to taki- lln cilil. n vmiiiM slaiid >iii|i a uiit'lit. I>mI iI

Alitofayasta l{ailv\a\- into Holivia. Tin- was diiiil'd to run tin risk. 'I'll. Iiml. i

l.oa nivrr rniis thi'on!.di a nii:md ranxon. was sIuml' ^md ^. lit Imwiid. 'I li' i aMi s

.iiiil alllioiiijh the survivor strove lianl to cnakid and ;,'ioaiii d oiiinioiis|\ , and when

lind a location which would avoid tin- tin- wciLdit was near tin- iiiiddlc I he sau in

hridiritli! of this dee|) yorije, hi did in.l Ihi- illlr llldlr;ilid :i |miss|Ii|i -.llddi II sMa|>,

succeed. Accordinulv he idaiiiied the and Mi' | n. . ipil ,il mn u! I hi pri noiis lioil. r

viaduct HOO feet ill leimth. with tin rails to Hn lii.llniii nl Hh (iiumui. Hut tin

:W«ii feet ahovc the waterwav . Th. rii|M s hi Id nut. and IIh ImhIiI' was h.iiilid

situation of this structure is |iriilial>lv in iiid landed.

umi|tic. inasMiiich as it is Imill at an eli va- When the towers wire cciiii|ili ti d the

lion of m.O'.MI feet I Iiu I he Aiiijes. \s hi l-i- SI It inu of the s|ialis Willi ;ihi ;ii|. Till era lie

the winds blow willi leiiilie tiiiv, lint was liroii::lit ii|i In the almt nn nl. .inii the

where the \\eii;ht nl I h' ,lt llins|phi li- Is i.liK I list |iler s
1 1.1 11 \\ ;ls SI I. .\ -^li. el;il si I nl lulls

;llinllt Iwntlillijs nl \^h,ll ll Is ll|iiili I hi w.ls thill l.llil ll|inll Ihi' |il.lriil L;irdirs allll

s.:i shnli . tile eiMie iniiviij lni\v;ili| In take tin inaili

Till- designs e.iljiil Inf :i sliiieliiri eon- girders nl Ih' m \t Ml-lei I s|i.iii in h;iiid.

lainiu},' 1.11.") tniis nl iinii ,ii|.|.i.i ll ll ii|Miii This. j.nd. Ih. er.iiic innvid Imwiird to

seven iron tow ll-s. I III li n^jl h nt I hi hlulli s|
| hi m \l Inwil. In lipi.ll Ihi n|ii l ;il mii.

Ill which Is ,'!lt I'll _' ilii hi s. III sii|.|inil ;irii| so mi iiiilll tl|i n|.|insili siih u;is

.SOd'cel spans. 'I'iie irniiwnik xvas r.ishiniiiij ii aihed. The eiam ils.lt v\.is SMiikid liy

in Knulaiid. tneclher with a crane li;i\iii^ h.ind. and tin- siIIihl; nl i:iih uiniii- was

I ill' ."lO fi I I ill ll 11^1 h. e.i|i,ilili 111 sw iiejino acei)lii|ilish. d in a h \v Imiiis. |)is|iil, lhe

I he loiioi s| iiinin L.'iiili Is nl I le s| lans. w hnli dis.idv anl.iLli s iimli i u huh tin f wn siipi r-

Weiiihed lii.iilx Id Inns. \ isihl: i Hi; iliei Is siillind. tin liiiilui was

The lllillind nl il-.ellnll W.ls i 1 1^ el 1 Inl 1 s

.

enlli|i|iliil ill .llinlll llllii llinllllls. .11, i| lh;il

T\Ml sliil |i|ii1iu1i1Iil: injiis, ,S(M) 111! Ill Wllhnlll .llix silinlls .'leeiililit or tin loss

leiiLilh. Were slriini; across the yoriic. on of a sin^lr lih .

which a cari'viin;- truck was drawn to and In the l.ile "eii;lilii s ih' .Sniiihi in IVh ilie

fro liy means of steam wiui'liis. The metal Itailuav decided In n ;ihL:n iN in.id

:iiii| niher material hir tin- ln\Mrs ' as rim hetwcen Shnnila .ind Ihiiinl
It . . I . 1 11 • 'I' i 1,1 1 tie I*ccos

mil li\ means o Mils truck, and when over in Icxas. so as In s;i\i !_'
I l>riuL;c.

the iei|iiired |)oinl was lowered iiitn pnsi- miles, an<l 111 avniil till- ihiii

tmn. Only two ciiidlK'crs were dis|ialehid i^cr and e\|>i iisi nl xMirkiiiL- a hiii- llii-mi"h

li'niii l''.iiL;laliil to siipi riiitiiid the wnik. lhe l!io (.laiiile eaii\niis. liii: in tin

vOi.iliVir hiliniii' llial »xas rii|iiiiiil In iiil; iivisinn il was laei d vvitli mii' s, nmis

recruited in the country. nl>slacl<— the I'ceos liiver. This wali i \\a\

Shnli Iv after the aerial line was si i up it iias carveii a emirse i iirouiih a rift snini ;ioo
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to KMl fr, I ill ,|,ptli. Thr rMi,i|un>. Iiou- S I,, I I, .s III |i,-;||t tliail tlic l,..;i IJivd"

i'\ir, (Icchldl til iiicin- the liininnio ,,| H,,. Viadiid

.

I'lcos. the ai!\.iiitau, s ,,| llii^ liMalidii. al! 'I'll' uailurl Inliims llif iiMial Anuricaii

F - Si,
- CHAl'AK I., IT. ON THl NORTH WKSTKKN RAILV.AY Oi INDIA.

The rifl is 15(1 leet in 'vidlh ami VM feet deep.

Iliini,"- coiiMiirii il, hriMi.' o\rr\\ ill 1 II 1 1 III.' Iv (I'sii;!!. COM
1

1 iri si Hi,' iiiasdiirs purs Mipport-

II. its fa\ulll-. 'I'hr piijlil (if ( rcssiilL' ulfi- illt: steel trestle towels, tile | iri llei | i.l 1 OI

I lately selected ealli d fur a structur. ..\s{) whieli is 2(1U.', I'. , I m IkiuIiI. The v iadiiel

feci in lenjitli. witli the rails .'i-.'! feet almve is divided into ri.ity-ejeht spans, the pii r

the le\cl (if the uatiT. s; ) that the liridue spans In iiii,' .'(."i f, 1 t and the clear spans

exceeds the Knisiia ^'l.•^(hl•t. .and is only t;."i feet in len;.'th. The n\-er itsc If is liridMcd
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1)V :i cantilever IS,-, r (I in Ic rii.'t li. Al Hie -nseipt ilnlil v ol' I he lnwlyini; banks of soft,

rail l<\-el tlie viaduct is •_>(» leet iuwidlh. M> liial.le -oil |.> e\l.hM\e udsidu. and the

that there is iii)t Didy space for tlic track. vi locily ol the senrr\in'.^ «:it(is dnrini,'

lint a si, 1, walk on iillie.- si,i,- lor tin n-.- Hie Hood seasons. Iia\i- CMnihiiKd lo olj'.-r

THI. GOKl.l li: VIADL'CT HLKMAH

Tliis brijRe is 2,26iJ feel in leTij;lh. and has a maxinuim heiglil uf Mi) (eel.

of tlu- railway (inpl(.\<(s. liiiill iii '.S'.rJ. the ( iii^iiii c r some ver\ |>ivtty piolileins.

the Lriibe was designed lor the li(a\h-t The reMill is thai iiian\ of Hie lone, si

train s, i\ic<\ lint the men as,- in tin sj/e luidecs m the woiM an lo he hnin,! in

and wcieht ,,l l.ieoniol i\ , s and nilline the e.iniitry. Whil, the niMJoril>- perhaps

stock niehn.l th,' \ i.idnet out ,il date. hill, lu t he eiiieral ,l.s|._.ns, many an' carried

th, nsiilt I J, 111- that it has im,|, r.eone out upon ,|iiite oiieinal Ini, s. such as the

Pee, III n i-,.nstin,tion. this woik takiiiLT l.ansdowm cantile\-,r l)ii<lee cari\iii,i; the

|ilai-. without ihsliirlini' ilu- train sir\ ice. Nort h Western l!.iiKv;iy over f h,- Indus iiil(J

lliilia is a eoimti', wlrr, (In- Ijiidi^c Snkkiir. Hnl possihlx one is more iiii-

I)iiil<|er proh.iliK has .ie,-omplishe,l som, pnss I li\ t h, limine hmlihr's .hiriiie " hen

of hisenat.st .lehi, \eni, nts. 'I'h,' eiior- one p. ii, I ral s I o t he wihl, r int. nor of th<-

Mill, IS \Millli ol th, iniiiali \\ati ri\a\ s. the coiinii\. as i, \iaii,i. s.i^, .mioie: iii, i.isT-
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nrsscs (it Uiiliirhi .iiiii. I'll. |il(illiiiL.' I'l !.")(» til t 111 \M(llli. lull tli'T" i^ a sin < r diop

till Ni.iili \V.--lriii Itiiiiuay tlirmi.jli the (if '.'lU IVct. IIow to sit the steel iK inandrd

It.il.iii I'.is-, is nfiiirdiil us oni- of tlic liiust cuiisidi raMc tli(Hli;lit. Si'alToldiiiv and iaKr-

jjicri >. 1)1 work ever ai'liicvcd l)y f In rail" ay work such as had liciii |)ossil)|<- with olhrr

SUI-VCVOrs. It is doiililliil il aii> lnidL:' will lindurs ii|> I.. Ilii> .|mi( u , iv (|iiilr (,iil of

RU".UIHG THE GOKTKIK VIADUCT. BURMAH

The photOKraph shows th avelter hy which the ileel towers were built and the spans placed

in position.

r.xcili- Ihr iiiliTcsl of the ordiniivs traxill, r the i|iicstion. wliilr tlir i^siir was coin-

s<i iiiiii'h a^ the (111.- s|ianiiiiiL; tin- l.nat |)licalrd still rurtlur l>> the «ild Ims "f

Cliapar Kill in tli'- DaVLiai coiintry, 'riic the winds wliirli whistle throiiLih this con-

wild ( ii\ ii.iiiiiiciit and the darini; (jf the strii'tcd liiniiel. This laltir I'.ictor iiriixcd

ploller and Imildcr here are revcalcvl vi r> that any att(ni|its t.) IhiiIiI upon the

iinpressivcK . The Chapar Hil't is little traselhr system wiuilil prove i Atrinicly

inin- than a crack in the e.aiih's enist i-isk\'. Accordin;;l\ a no\ el s(,lntioii id' the

thi'oiiiih wliii'h a n.arrow stream m.-ikcs iis erectiiiL!' dillienlty v\as e\ci|\i'd. l-'ioiii the

ua\'. Ill order to preserve the erade the clilT face on each sidi ot the cli.isin t( ni-

hiie had to he carried i>\<r a viaduct to the jiorary o\ erhani;iiii,' platforins W( re hnilt

brink of the ei.roe, the short spans Ik in^' out tor a certain distance, one heinrr

supported on masonrx towers Iniill of dispos. il on each side of tin- space to Ix'

niat< rial (piarriiil in the vicinilv. spanned, t'oiir spare oirdt rs W( re laid ill

At the point of erossiiii,' the rift is only an inverted j)osition, aiul wlien coinjiieted

»0
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lUK MONTANGaS Bh'IHOK IN tOUK'^K HI- CONST'< UCT ION

Sho\mit: tlie lemporary woodtn lowers. 133 feel high, and the heavy limber ccntennt; n-ady jur

the masonry.

till \- wire iiidvid <-,ir( liillx ;iiiil ^lii\\l> 'I'liis (.nkdik Ni.kIiicI .iicii^iii nuisiilcr-

forwiird iliilil lliry iim l in lln iiiiln-. In .-ililc :il|inliuri ;il tin Iniii i.l ll^ (ivrtinii

t]ii>> in^inncr llnv i i>nsl il nli i| li ni|icii;ii \ hi ciiisi tin cont J'mt \\.is iiiindnl (.xir to

c-ihlili A I Is. ii|iiiii u hich :i |iliitli>iin \\.i^ liiiil. an .\nic ric;ni roncc ill. Ilii' I*. niis\ |\ .1111:1

wliiiicc the ci'icl 11)11 (if till- liriil::r |)i'(i|iir Sti 1 ('<iiii|imii\ . 1 il SI' 1 Itmi. Iml 1 MiacncU'S

was cari'iril (iiit in |ii rli ct salVl\. Win n ol' I inn- coinliiih d \\illi ii>sl |iirci|iitat<'{l

til. s|, , 1 ,|,aii «as s, I I ii.> I, ii,|ii)r;iry iiiiili is llns slali nl afla'is. Tli. il,si-ns ralliil

urn- liaiilril liark ami liir ii\ 1 i-|iailL:iii;: lur a s| nul 111 r -.'.-Ji;!! li 1 t in IiiimIIi. Iiv

|)Iatfi>niis (irinulisln i|. .•{_•() Ii . I hmmimiiiii lniLjIit. 'I'Im Niadiict

In liiiiiiiali aliiilliM- imlaMr slmrliiic ciiiiiiinsrs I w 1 . l-.'(l|i.l lallin "irdii' cuii-

is In lir s.cii. Ill inisiiiii:; iinrllmards iiictiiiL; sj.ans .inil s, \ . n Cd-h c I |il,ali'

Iroiii Manilala\ lln jtiinna Hailw i\ finiiid i^irdrv ri.nnrrl 111:^ s|,aiis sii|,|initi d ii|ion

tlliliisrjv.s lialllkid l.v till nni-nr tiiioiiLdl I.") stirj lim,|s. \f Ik, til riids till M.idnrt

whicli tliiindcr^ llir C liuiiLizuniK HiMi. i^ m t iiii'pii a riiiv > . 'Tin Ik i-lit \ aiu s linin

It is 11 diiian i;(>ri;c. sIirt tin Hater- l.'iO and -.'l;! I. . t at .illirr 1 lid In ;'.'^ll Int.

\\ii\ disa|i|icars liniii siL^lit. ti) rulliiw a tliis licmL; tin IhljIhsI tii\M r. .\ dimlilr

sul)tcrralii-an cnins,- ,s'J.5 t. rl In low tin track is |irn\ idi d Im- rail\Mi\ |inr|i<isrs.

raiiuay I(\rl. Tliiis a n.ilinal liridLii' i^ toyi'tlu-r \mI1i a liiLiliuay fur |irdrs| 1 laiis.

ofrrri d. liiit tills IS Ihr lldiir nf a vallrv 'I'Ih in.ati rial as it airi\rd .il liaiit;iHiii vvas

soiiir ;ill() fi I I (In |i. (nils, i|iii lit l\ 111 ordil' d is| ,a 1 1| H, I UMI niij.s ii|, cniiiilix u\ 1 r till-

to prcscrvi' the ^.nad,- a \ ladiirt aii'i,s> tii, liaiin« ,_;aii'jr Iim In Maii.lalav. and tin her

dc]MV"-sio» was fssiiilja.!. In tl,. moi-m, . Wmk \\as inlrirunlrii
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si\i-|-il\ l>\ 111' tiPiTirilMl r:!!!!''. x\liii-li \<.a^ iiii|MisNili|r In (li\jtr tl;i slmcturo

fiv.iiiciil l> wasli.il 111' I I nf I \rsli iici .
sIiIIk-ii rill\ t" inalilc lill'llf Vcsst Is to pass

,,ii,. , si;..iiini III Nli|i|iin'_' oH Hn iinhiN u|i->l ir:iiii. .1 iin.v.iblc s|ijm liail ti> lie intrt)-

iiito an adjaiciil iici lirld. inucli lu 111' il >l. Alhr tin siilijci'l hail luili fully

uuini's ilisyiist. 'I'll' iiiiili rtakiiii; i.'avc iii\ r^liirali il il uas felt tliat a swiui; liriill,'!'

I IIIIIJOV lIK 111 III MIIIH KM) til ."|(M) IiatiXl-'. IM'lllll IIH I I 111' sitllatloll IIIDst cflVctix ( l>'.

Ill aiiilltloi. Ill a stair "f \iiMni-aiis. and TIm IuhLt iI-mK incasiin s l,T<'rJ fci t ill

tlir niacins: "1 m'Hh I.OIMi tuns nf sti,l hnul li. and is ili\ iil'd into live spans carried

u,is ( i)in|i|. Il i| -.alisfartiinix in alu'iit iiim iiiinii iiiasNi\r hiaMUny |iiirs. 'I'lic ci nlral

III, mills. 1^ 111' diau spall, and in irid' i' I" iimi I local

Till III ijdl latioii of a liii^\ \\at(|-\vav is n ijiiin in nt s il wa-. mad' tin- tl'i-liiciuloiis

aKwiv > I)' -' t \Mlli iiiaii\ (>' luiiar 'lilllcnltirs. |.ii;jtli ol a'Jl f« 1 I . wliicli n iiili r^ it the

and \' Ik II lln cidssin..; Iia^ to I" iiiadi' 111 lai'LTst of it-, ivp'- 111 Ha world,

til, \uiiiii\ lit a lloiirisiiini.' |ioil. win ic the In tin roust i-iictioii of tin- narrow i;a\it.'(!

hanks .11' lo\\ l\ iiii.'. tlir l-siii- liiM'oinrs inon 1 li rl iir r.iii ,. .-ly from Hi llri;ardr to (hi'/cry

in\o|\'d. Iiiraiisi- tin- mliIiIs ol nivi.iatiiin tip iiioM loi iiiid.iiili- olistaclr \\;is a di i|)

liiiist 111 ii-|in-liil. This u.is tineas, w In n rill 111 lln .liiia .Moiintams. tliroiiL;li v. hich

it liicaiii' nirissai\ to calls 011c ol lln inns lln \'.i Ki run . a t riliiltaiv (if I he I! hiiic.

Mil.sidiaiv llill Inn s aiio-s till \\ ill: tie. Al tin
|

I of erossjiin I he w at. ru a v Hows

a tnliiilai\ ol tin C ohinihi.i Ii'imi'. in .n- liit\\iiii Ivmi limerint; walK. and the only

roi-lland (Oreuon). The width ol tin ii\,r me.-ins o'' s|iaiiiiin^ the nap was by means

,1,111,111,1,,! J hmje -.li.l liiiil'j.'. lint a^ it of .a sipnle ma^oiii-> .-iieli -'I'o fi 1 I in the

THK COMPLETED 26;-KKET ARCH SHAN OK THE MONTANGAS MASuNKV liKUJCE.

Showine ttie timber falseworl< under demolition.
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iliar, Imii^ilLi; llii i:iiK 'JIT In t mIkim- tin-

s'i( am.

Mniisiiiir I'icaiil. < iiLiiiK .r-iii-ciiiif i>f

mails ami l>ii(lj.'<s for the Ain Di |)aifinint,

(licldnl ii|i<ili the silifilc span iimsoiiiy arch

loi' this l)ri(lv:c owiiii.' I" Hii iiitiiisily liard

(liaract( r of the rock Iihiiiiiil; Hi'- chlf--. and

111 (IciIiImI 111 1 re cl il li\ nil alls of IiiiiImt

laKcwurk. 'riiMi \^ I. 11 t(HM r- u. I-. limit

IVuni the li((l (if till sliiaiii In a liiii^lit rif

t.'i.'i fill, 'riicv WiVv cif iiiassi\i |ir(i|i()r-

liims hi (irdi r In wilhstaiid the wind

|irrssnrc and tin i inirnKiiis wi i^ilit of the

e( 111 III I iM am! niasunrx . as \m II as tin s\\ niL.'

cif lh( \\:it. I- \\|ii h till \als. iiiir is in llimd.

'I'll I ii-iiii t li. slaliilil \ uf I in SI- liuM rs

I hrv were anchmi d t" I In i liff liy iin aiis of

sled j;uv rofies. I'|iiiii tlnsr luwiis was

erected a maze uf I irnln iiiil; fdiiiiinu the

einlirini,'. This was a stnkin;; piin nf

xMiik in itsi If which rti|iined un |i ss than

Jl.nod fei t iif timlier ami ;tn (mis uf inm

and sli 1 !.

Will II llii niasuiii \ liail 1" i u si I the

tinlnr wirk \vas (Irniulishi d. and the

niilliiid was as intcrisliiiL.' as thai ul its

I netidii. The \aviims iiaits uf the wiiudill

I

I

ami Will k n s|i i| i.n Iium s of sand. Winn
I In slum wuik had In i ii ei iiiplitid. the

iiiiliiiinj was dr()|i|iid eli ai' uf !he aieh liy

alluwiiie the sand to run uiil uf lln Iiums.

Till II the intiieale ina/.i of tiiiiln r uas |iii'-

iialti d 111 eul!a|isi- mt o t he ra\ lln . v\ In re ii:

\\as n eo\ e|-ed. Whereas tin . n el imi uf I he

1 laliorate wooden towers and I'liiliiinu lor

lln Muiitani^as lirnh-i . as il is lalli d. had

oreii|iiiil fuui' inunlhs. its demolition and

iiiiiu\al oirii|ind less than half that lime.

Anullnr im|iuilaiil eulunial InidLTc hiiild-

im: iindi il akiiii: in \^liieli lln- Americans

siieei I ill il was I hat \\ liieli I u ila\ eariii s the

\i w Suiilli Wales (,u\ ri niinnl line across

Hie llawkesliiuy l!i\er. It w:is a hij;

I nil r|irisr of si \ i n tHi feet spalls, and ill

lacl still ranks as I he lai'ui st ami most

important wmk uf ijns el.iss in the Aii-

lipudis. \l tills point lln isliiai'v uf tlic

^vr,^. i-^v:v- [ . .„:.., ^^h..' "1:1, ::m! ,!v:M -r>
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tlint tlic l)iii!(l(is wdv coiilroiitid willi :i the in:iM>iir> |.i. r. The liMiiilliii^' of such a

(l.licatr task, wliicli was not fnc fn>m liiiv'c cyliiiili r. i[-> m!iiii|>nlati<)n win 11 alloat,

(lilliiiilly owiiiu In I
111- nature (if I In anil -.irikiiii,' into |>osition tliroii;.'li tin- silt,

loiiiiclalious. (illVr, ,1 tin- liiiil'.'i- Imildcrs n soincwluit

Thf claims of naviyatitiii liad to In n- liaiassnii.' duty. Kxas|Kr!itinn niisliai)s,

/r .'. <^w ^^'iir'i li.i.fj.

A C.RIDGK-BUII.DIN'G WON^^R Ol- TUK SOUTHIKN Ml MISFHKRK.

The massive slet-l stnict'iie aciuss the Hawkesbury River. New Soiilh Wales.

s|icc'(il. ami tills (l( luaiiil Urccssit.it. ,1 tin- drlays. .and olinr int. nu|it imis o\rr which

|iro\ isiiiii ill a ciraraucc of K) feel at liiyh nu cimtiul cmdd iir (m rci ! d sri\rd to

water In iMTiiiil the passage (if river stiamci's riili.iuee llie aiiluousMi ss of llii- iindirtak-

aiKJ (illiri- small craft. The liuilih rs \m i-.- in^. Iiut tiiialiv all the caissons were sunk,

((MdVolitid \iitli a ''ati rMii|ilh of H) feel. tilled with ednevete. .iiid llie masonry jiiiTS

strolli; tnhs, and. owiiii; to the detritus eiiiii|ileled.

hrouyht down, ali.uit MM or more feel nf 'I'Ih n the s|i,ins li.id tn In lakiii 111 liand.

soft mud. \\liieli had to lie |ii nelrated liehire Timlier faKexvoik In inii out of the iniestidii,

a sullieienli\ solid ronndatiiin could lie 111'- steel had to lie set liy the liontoon

ohtameil for the caissons carryiui,' the incthod. .\ lloat was ancliond in a suilalilc

niasonr\ purs. In one case a steel c\ linder ciuc, and on the deck of tins craft a scaffold-

l.">() le< t in 111 iLihl Iiad to lie sunk into inn' corn spondiiii.' in IciLilit to the distance

Sh.pnrsa,H'^ =
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at low tide was t-nrli.!. Itn 'his tlii' sin I

was sit anil rivilnl ii|' Win n iiiiii|ili li

a lli'tt (.1 tiii;s caimlit lic.M >.f 111. |,(iiil(M.ri.

ami at llii- tirst favoiirabli (i|i|i(irt unity

tiij,'K<<l III'' iini.'aiiil\ <T:il't with its shim r-

il)l|Mlsr.l I.IKMI l.ihN 1.1,1,1 of stii 1 <ml In III'

rfflllind |n>silii)ii licl un n two piers. Winn

flic (IkN nf till' ijinlcrs wtn- l)r(>iii.<lit il.nl

inio |Mis|tinll till |i(inliii>li w.is lii.hli t:|sl.

ami. ill' lull 111 uii.' Iiis:li. \\:is In M IIhit

whili- till Willi r f. 11. I'ri si ntlv iiml. i- tln'

fallill;; tide tllr illiis nf lln oird, is canii- to

Ti-^t on tlic |ii( Ts, aiiil, till siMirolilmi.' and

[loiituiiii dro|i|iiiii; cliiii' Willi 111! r.illiiiL;

water, tin cimII nltiiii.itrU was diaun

away. Iea\iiiii tin s|i;iii in |iositioii. l'',\in

tlii-< straii^ht forward operal n ui, lio«r\(r.

was not fr, , frnm its .iumi t n s.

(til oin- oir.lsliill a |i'illlooll L|ol ihllllt.

foul' l| snllir n-rlss .lllil \M 1 1 1 ,1^ ' < HI 1 ll 1 . As

tin li'l. f, II tin |>oiili>oii took a (l,s|„ rati

list, ami tin iliL^niiiis (|intr .-iiit lrl|iat ' d

tli.it tin lo|i-lna\\ mass of sir, I uoiild :;<>

li\ tin lioai'l. Hilt fintuin fa\oiiiid tin in ;

tin- still hi 1,1 to Its seafh.ld d'spili the

Oinnioiis eaiit : and tin d, r, lict \s.is le-

trii\ed. to lie alieliond \\ In I'l rei(Uiied.

(twinn to the ni;id st i|inlat loiis eoneein-

ini: ^.Tatie and cuia atiin w lneh \m r, iiii|iosi ,1

\\ Inn t In (,r.in,l 'rniiik I'.ieilie

The ^^,|^ plolti'l aeross Canada.
St. l^wrence

, ,

Bridge. V, is InaNV and e\t, nsi\e

liliilL;illi; III ealin- liee, ssar\ I o

span the yawnin;.' de])ressioiis and wide

risers wiiii-li for the most part run at iinlit

allLlleS to the loiatioll. The L'le.ltist \\,ilk

is that which is in course of < leetion across

the Hivcr St. Lawrence, just lielow the city

iif (^iiiliee. Win n linisln,! it will rank .is

till- lonni-st e.intiliAir liri,li:c in the world,

with a sp.-iii of l.siMi f, , (. As is \\ ell knoun,

tlie til-st altilii|,| to li|-i,li;C thi- noble rivel

ended in disast,r. .S,iiii,- l.SOO Ions of

ste, 1 had li'iii s, t ill position wlnn tin

whole erinnpled up ,iinl fill into ihe ruir.

cariyini; with it tin army of workmen, 7t

of w lioiu lost I in ir li\ es.

second traiisconi in, iital Ihe ninst important

struitnri is tin liattk l!i\ir viaduct, span-

niiii; tin \.illi\ and iimi ol th.-il name.

This spidei\ link of sill I IS no less than

1| miles m liiiLilli. •Hid at the hinliesl part

lln rails at. 1S."> f" I al.iiM tin llool ol the

lia-iii. Tin- st, I
I In s| 1, s an siippoit, <|

upon niassi\c eolicli le peihstaK. .iini llie

sirucliin- \as , i, i-ti d lioni (In di I'k k \-el

l)\ liMiilis .if a ti iM 111 r. ii\ wliii-h llie steel

hronirlit up iii trueks was rais, d .-md lowi red

into position. Tiniher false udik was i in-

plo\ed onl\ in oin ins|aiic( to si t the span

ai-ross tin Halt 1 |{i\ er.

The binldmi.' of this briil:;c \\as matifd

In one sad accichnt. \vhicli is n-called by a

liioniim, lit l^ll^^ iiiiiu .i kiioll

withm siohl ol Ih, ,,,,l«a\ II^T.-ism at

l!;ltllc Rucr
tram. The laKiiwiik ol tin- v'iaJuct.

span .-K-niss tin w ati rw a\ \\as

111 pio'jn ss, ,111,1 as t In i-i\ I r w.'s ill lloo. 1 and

swuii^uil: alonu; .it a liiiioiis p,i,', . i\lnnic

care was iieci ssary. Siiildi nly threi nn n fell

into the wall r, whi !(- tin >' wi re <piit(- lielp-

I, ss. A \ on lit; lMiL;lislinian forming; one of I he

ent-'ineeniii.' staff was near b\ at I hi- moment,

;ind. lieaiinL.' the crii s of dish, ss, jiimpKl in,

t.-ikma no In I d of the \\iekiil lurniit ,-ind

olh'T danni IS. Hi iiii.' a stioni.' sxnniiin-r.

In- -^vas abli to ui t t\u) men to tin bank,

bill when he arabbed the third man both

sank, while a Seotsmali, who hkiwisr was

slrixme to e\tiiid assislaiiee. also ilis-

appearid from sinht. Tin- bodies of the

\ouiii: l-aiylishman and anotlnr were i

reeo\iied, bill the tiinil corps, iliiiled

discovery.

\ow,-ida\ s, owini: to the elaboiati |irc-

eanlioiis obsei-\ed. fatalities when bndne-

linildinL' an h w and far between. Now
,-iinl a'_;aiii tlnre is a misli.ip in lessilat iiii,'

the revision of the pa\ rolls, but beanni,'

in mind tin d.iiinLr eliataeter of the \Mirk,

and the danaiis to \\ liieh the bridni- IlieS

are e\|io-., d. not fortrcltinn- their iiidi\idnal

intrepiditx even tin- larni-sl undertakiiins

an- eom)ili ted withon! a n ->i-i- cxactiiii,'

-.,.:. ;!f-.- f!; ;:-. !-.v;-.L.-:* liiv.h^ 5'.:if: ; . I*' ns!e;ns.
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THKOUG1I Till. UllTlK KOOT MOUNTAINS Oh MONTANA

Building a Transcontinental Railway

in Record Time—II

THE STORY OF THK CHICAGO, MILWAUKKK AND PUGKT SOUND RAILWAY. ITS

LOW GRADES, AND MARVELS Ol- ENGINEERING

K.W'lNd till Miiiiinit, the r;iil- hanks, aiul with tlic ni(>tals only a few feet

wa\ (ii -.CI ikK t lit wrsti 111 s|i)|ir ahdvi tlir \vat( r. Hut t lie n( w line follows an

tliiiiiii^li till \m|iI. biukrii. nar easier course, t'roiii I lie trallic |ioiiil of view,

row. allieit |iietures(jue Sixteen- traversini,' a ijallcry liewn out of tlie solid

null ( aiivon. The |)ioiieer road rock here, swiiiijinij .-icross a dicp i,nileh hy

tipiik the easiest path aloiii: means of a lolls steel trestle tli'Te. and

.'^f~t'*\'-~' \ the hank of Sixtein - mile |iliiii!.'iii,Lr lhrou},'li projectiiii; erat;s. (.'on-

Creck, cliniiini; tcMJiciouslv to the wat'rw.'iy, struetion was costly. invoUinir heavy tun-

and fiilliiw ill;: it tliioiiL.'li lis 111 will 111 iiii,r lulling and i l.ahor.-ile steil trestliii},'. hut it

l>, i.-(.- .iM,I l..fi-»c i..i .. .I'iii.r /-I I f\-'i 1 1 1
1-,

. -iti.! ('•ii-mir.; I c( till iinii>;i I r»i », Ivit mil in;lsmiir»h
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ns tlic l>aiiks air r;.-.> ami •'• (iiims an

o|Kl». Kimrtji!!); iVmil tlic (;iiM>my (.'iirac

th.^ railway n-aclirs l,oml)ar(l. wtu re flic

Missouri liivir is pickul >i|) <>ii<r mon.

Mv till- waltruay the (listniuc ImIwith

MuhritI),'!- ami Loinliani is l.iMKt miles, Imt

l)v till' iiiw railway it is diiIv il'-':! miles.

A liiicLx'. »•-'> iV' I in Uiiiilli. C'omprisinjj

fivi' |)lalc jjinlir s|.aiis racli of h:. fc<t.

Mi|)|>orl(il i>li ciilicn tr piirs,

riirciii«h the
,..,p|.|, ., 1 1,, lin. uncr mori'

across the Missouri Kivrr.

wliieli evei> III re. luar its lieailwali r>. i^ an

iiiipu>iii;j waforway. Shortly al'ti r-\artls

the line romiiienecs anol In r ri-i to o\er-

collie the main raii«e of (Im H.k ki. s. 'I'iiis

is the heaviest jiart of the ro.id. the ase< iit

heiii^' s.imewhat alnupt. file nniforni jrrade

throULlh tilr I'lpr-lMiii- \'allr\ to the crest

of the <(intill. .it bemi; 1 ill M) hir "JO miles.

In (inli r to reach an devation of l>..•).">(• led

111, hiu asecinl-- llie e;ist< in Hanks of I he

towerin;,' harrier in a siiirs of c ,isy eiir\< s.

ami the siimmil is riaelnil \,\ a tiiniul

,lri\.n licncath lii< I'lp.-lon. I';is for •.•.•Jii;t

fri I. 'riiis tunnel is a^ >ti:iiL;lil as an arrou.

and \\liin diill'il \\as lined with tiinlier.

whii'h siilisc .|U( litly i;a\e way to concrete.

The altitude of t;.:!.'ill fc i t ulilch is notched

upon llie Contni.nlal Duid' is the lili;liest

elrvatioli to which tlu raiU of thi- trans

roiitinental are liftetl li. twem tin- Mis.,onri

l{i\( I- and the I'acitic sealio.iid.

KmeiLTUii^ from tln' tunnel. IIk line eoni-

nirliee^ the descmt of the Wist.ril slopes

imiiinliatc ly— the down ^rade
Ttif Wi-stcrn

f^^^. ^ ,j|||,,^ |^ uniforiii at 1 in
Descent. , ,

(id -to Lialll liutle. the en at

niiniiii,' centre of Montana. I'roiu this

citv another line, the Hutte. Anaconda and

Pacific liailwa\-. ruii^ W(slwards and the

existence of this road prompted the in

w

Venture to seek running powers over its

metals tor 1 t miK ^ to Duiaiit. Tlie a: ian;;e

iiieiit is not of a pi rmau' iil eliaraeli r, hut

\va~ concluileil iiKicIv ill order to cnalilc

tliroui.di commnnication between t liicaLio

..,,.! )!,.. w,. .,(,.,.. J m,.., f.. 1... ,...i.,!:!i..!!;d with

all posMhle s|H(d. Ill fact, siir\<>s weff

run for iin iiitli iHiulcnl locatiim lliroiigh

this I i iniUs. ami were accepled, hut the

successful har;{iiiiim>; with the exist im,' liiR-

offend a nuaiis of ilcfcrrinj; const riicf ion

thereon to a later <latc. .\ftcr leaving

Diilaiit, however, the line thence to the

I'acilif roast is of new const ruction.

Hclwccii Unite and Duraiit the railway

follows the Silverhow l!i\er thronuh the

narrow, deep rimyed i.iii\on ol

that name, then it picks up the '
•""

ItllllT Moot
l)eer l.odLTc lfl\ir. and sub- \;,,ui,,;,|„,.

sciliielitly the Nell (.ate liivcr

to Homier. In nalilv these are one con-

linuoii-, waterw.iy. but are kiiovMi under

till- three hiref.'oin;; distinctive names

IhroULdi the respictivc territories traversed.

After lra\ iiii; tin- lb 11 (.ale lii\. r the line

picks up and eliiiLis to tlu' Mi>soiila Mivrr

until a point is i.'a. olfeiiutr a suitable

passai,'c throufxh the liilier Ifoot r.iiiu'e.

Oil this section some miv' h- a\ y work

was found to In unavoidable, more par-

licularK hetwe(ii Diirant and Missoula.

Whin the (hic.-iL'o. Milwaukee and I'lli^'et

.Sound H.iiluay plotti rs i nti red this country

thi\- ran a route parallel with the Norlliern

I'acilic Itailway. The latl. r. willi its

characb I istie enterprise, directly the la w

transcontinental was launched, sit about

putting; it > road in order. The sluteh of

hue bit Wren Duraut and Missoula was in

uri,'i nt need of overhauling', and revisions

were carried out without delay. C olis<>-

((Uentlv. it was found that the surveys of

the new line collided with the proposrd iiu-

provcnii nts upon the system in posM ssmn.

Thereupon the dirictliiL' forces of tin two

;.'ri at railwavs laid tiiiir heads toeither.

and. although rivals, dieidid upon friendly

joint action. Maeh demanded it- individual

road no nioiiev was to be paid over lioni

one to the othi r in n sp, i I of traeka;;c

riLilits, that 1.-. lor the Use of the other's

metals. Aecordiniilv. tiny di eided to lay

the two individual tracks at several phues

side bv side, s.j t'lut the uiieommon circum-
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staiirc ol two l)ii{ sy>l<iiis iiiiil |>owril\tl ii a matl. i ol II milis, tlic (jiailt i^ oisly

rivals sliariiii! a i-nmiiioii rtwui Ix'il is prc-

scntcd. Tills fricmliy spirit of ro-o|H'm-

tioii proxrd ailvaiitai.'1-oiis to lM>th, ns it

riialiiiti the <-<)st nf cxpcllsivf work to In-

sliai-c(l Ixtwfin tluin. At oiii' point tiny

hail to tiikr out H'."i.(MM) ciiliic yarils of

inatcrial in onltT to make a ilctp riitliiitf

to preserve- the j;ni(le. On its own initia-

tive the new line hail to iinilertake heavy

excavation work to maintain Its position,

a cuttini; mar IFill (iate station, which is

driven thronKh sullil rock. Involving the

removal hy ilynamile ami steam shovel,

of .">•-• t.(MM) enhic yanls. while anotlii r

similar work entailed the shiltlnj; of

4r,ii.ouii luliic yaiiK 111' siMiil,

In comlri',' down the Mls>onla Uivcr

between (iarrison and Missoula the mcan-

dcriiijjs of the wadiway iiii|»i^i'l a heavy

tax upon the in;,'enuilv olthr i iitimci rs. In

order to rednee l)ri(l;,'ini,' to the nilnliniiin,

the eiiirineers ehanj;ed the course ol' tin-

waferwav at siveral points.

The MisMPula lilMT is followed to St.

Rejji-.. wlirre the ri\er of the same name

di houehes from the Hitter
A Marvellous

,;,,,,, ^,,,,,,1 ams. As llil>

raiiLTc lav atliwart the iiiea-

tiiin. i(s iKLfotiation otfend many anxious

nioiiieiil . and the pldttili^' ol' the hue

thriiujih this rocky l)arrirr ranks as one of

tlie linest pieces of s\ir\( viiit; and railway

huildiii'.; rvrv ci insiHumated upon the North

Amenran ennluient. The liitter Hoi'ts

are rai.'L;' d. irreixnlar and stci p. and from

font Id eiest an yarlxd with a dense

elothiiii; of L'reen tirulxr. hldlnii impassahh-

couloirs and deep gullies. The St. Uc;.;is

HIver oilers the natural patiiway to their

crests, and accordinuly is lollowed with a

jrpade of 1 in rJ.* for IT iniles. .\s the

eastern slope rises soini whal sliarply. tiie

cnijineers foimd that a diiict course would

Impose too heavv a rise, so they laid out

a iiiarMllous loop, eausln^r the road to

doulilr upon itself, Tli<' outeome is. tiiat

whereas the presint i'o\lt( to the suiiiinit

86

1 in .*)« X.

The tiscdil «nds at the St. I'.ul Pass,

where, at an elevation of TlTo I. rl, the

line pierces the mountain ?.ooo

feet ImIow the crest. This fnn Y'"
'^'j"'

I tillml
nel. which carries the line from

Montana Into Idaho, constitutes the crown-

in>{ effort of the cnj{iiii ts iit what i.s

Ucricrally regarded us a striking; display

of cnt'ineerlin; prowess. It is set upon

a tanirent. and is S.T.'il I' . I in leiiLith,

while the metals rise at 1 in .'lOO from

cither portal to the centre. HoniiL,' was

entrusted to the lirm of Wliisloii brothers,

who have consummated solin- iiotalili- rail-

wav liiilldin); achievements on tin \ii;rii( an

continent. When they es^a\rd I lie task

the ipnslioii of i,'(lliiii,' up (In- tiiiiln r hir

liniii;,' had to lie solvid. Iieeause I h, tunnel

w.is taken In h.ind hefore the tiaek had

rraelird (llhcr |)o|l,ll. The plolij, 111 w.a.s

ovei-eoiiie li\- laviiiu down a calile tramway

.'.(MMi fret in 1( ntrth. wherewith ."II m.ilerial

was h.iuled to the uiirkinL' faces l.oiio feet

allo\ e.

The r.ipidilv "itli which this tunu'l was

dri\en was tlie nio^t remai'kalile fc iilure of

the work. The Usual methods un-e adopti'd

— lirst a li.adiu::. linu a lieueliiMi;. and

llnallv full ( xcavation. On the ( .islirn

face the roek-hotrs aver.ii,'ed an aihaiiee of

17 t",t feet for tlie JieadiiiL,'. and of 170 '.» feet

for the full excavation per mouth, while

on the western sidi' the res|ireti\e aver-

ages were •-'•Jl •_' and .'•.' t.'i iVrt pi r month.

On the west<rn slopi s ii( the JJitter

Hoots the line descrihes a doulile loop,

similar in eliaraeter to th.it followed upon

the eastern asci'iit. in onh r to eaiii the

vallev. As the raiiixe in nahtv eoiuprises

a close siieeessioii of luiK. rather than a.

continuous rid^je, the line, hy loliowinL; an

ovcr-fallinjj. winding, sinuous location from

hill to hill, nains the lower li \el. for miles

ahead the track m.-iy he seiii i;list i nmu' in

the sun, the eiit-li.inks. where tlie shoulders

ol Hanks lia\e Ih en trimmed iiaek, Ik travintj
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pmmin.-i.lK III. ImiKlivvork oftlir .nfinrir inassivr >truct.in-. %vi»l. siipporiinK pi.rs

in his toil to in;imliiiii thr Kiadr. ii|»"' niiiiMiiillv s.il.>t.inliiil liii.s. In

III thr <lisci-iit tlu' loop ( i.x at a |.oinl Mimm.r tlif riv.r roll-, aloiiy as lu/.ily as

4 ,„ilrs Ihvoii.I tl.r I i.l. Nvli.rr tlu- rail llii- TlmilK-s :
t>ii» «l><ii it nrrivrs til."

«:i\ strikt> across a <l<(|) lilt coiitrilMitions I'roiii liiimlriils of crttks in

17 ii.niuu in |^|,„„,, ,„ Krily Cnrk. litre its ii|i|Mr ria<'lics. whicli roiiic to lilV ii|«m

' ^'''''"
, .i,,l ir,-,tlc viailiii-t. H.V» tin- ni.ltiii« ol' tin- snows, it ris.s and

f.it in liii-th. I>v -JIT IVot hitjli in tin- tears aloim "itii the feroeity of a niill-

eentir. had" t.i Ih- ere<t.-.l. A tem|.orary rm-e. bearintf Ih.tsani and jetsam of nil

Iramwav was lai.l i>|> the steep mountain .leseriptiotis. whieli have he. n eollected

side to the site to finilitate tlie liandlin-j amonu the nioiinlains. upon its lM>si)in.

of .la- mat. rial. Kre.ti..n was carri.-.! out Tlu' l.ri.lue was .hsinn.,| an<l .onstriute.l

l)v m.ans ..f the ov.rh.a.l trav.ll.r. aii.l iin.l. r the direct siipirvision of th.- com-

b'y th.- tmi.' tlu- rili was spamu.l l.l-J:J panys hridj;.- en«iiu< rs. aiul tlu- steel

tonsof steel ha.l iH-tn set m p..situ>n. The porti.ai of the work comprises scv.nt. .n

w.,rk on th. w.st.rn sh.pe of this lan-e spans. Ten spans of tlu- <hck truss type

was s aiuuhat eliil.orat.-. I.ecans.-. in a.l.li- ar.- . ach l.TO fe.t in l.n«th. f.air ar. similar

lu.n to num. rolls via.i.u-ts aiul t.n.porary spansof -.Mr, f,.t. whil.' tlu r.' an- tw.. W»-1. .t

timlM-r Ir.sti.s. \7 >h..rl liimuls. varyin« .l..k yir.l.rs. and .>n.' thr.aiuh Iniss span

from •.'(!() f.-.t to l.tltMt IV.t in hnuth. ha.l of -.'tKil f.<t. whi.-h is plae..l ov.r the

to he .Iriveii within a .hslan.-e of -) mil.s. navi^ahl.- .•hann.l of the wat.rway. with

to pr.s,-rv.- tlu- e..ntinii.aisly fallinu yra.l.-. Ilu- rails 71 f..t ahov.- l..w wal.r. aiul 10

whi.h .Imiiiy th.- last 17 miles av.-ian.-s f,-,t ahovc hij.'li wal.r. Th.- piers were

th.- NCilli I'oik ..r III' l.iiill iip.>n tlu .-olf.r.lam principle, with
1 in :>S lo fjaii

St. .Jo.- Hiv.-r.

As III.- nuimitaiiis pr.-ss har.l upon the

wat.-rway. Ilu- lalt.-r is foUowc.l f.ir :J0

inil.-s. ti-av.-rsinu .-xlr.nu-ly f.rtil.-. low-

Ivin;; l..-neh.-s and little |.rairi.s lusllini-

nn.l.-r Ilu- l.iw.-riiif; walls .>f r.x-k. Slu)rlly

afl.-r l.-Mviiii.' this waterway an.>lli.-r ascent

commiii.-.s thi-oiiL'li tlu- slate of Washinu-

ton. th. iiltimal.- issiu- of whi.-h is III.- over-

coniini! of tlu- sii.iwy harri.-r whi.li frowns

upon III.- I'a.-ilii- sealH.anl Ih.- lasca.l.-s.

Th.- j^uiii- Is .-\tr.-ni.-ly har.l. as Ilu- oiit-

lyiuu raiiipaits .,1 th.- Si.rras ar.- sew r.-l\

hr.)k. n. caiisinj,' tlu- (-ny;ini-i-r t.i r.-s..rl to

ext.-usiv.- si. 1. -hill exeavali.in.

Hill ImImii till- luciuntaius .-.pul.l Im-

ent.-nd tin- lailuay ha.l to swiiiL' aen.ss

tlu- C.ilumhia IJiv.-r. just

The C.lumlii.-i
I,, 1,,^^ H.N.-ilv. aiul this «-n-

llu- pum|)in.„' plants iiistalK-il upon scows

which w.rt- m.xa.d m Ihc wat.-rway.

Th. y ar.- conslriu-t. .1 ..f i-.iiicrete. aiul Ilu-

lu-ii;ht of those on either side of the naviK"

al.l.- .-Iiaiin. 1 fr.Mii hottoni of f.ain.lations

I.. Ilu- rail l.-v.l is lOl' fe.t. The sl.-.-l

its.-lf was pla.-<.l in po-itioii hy m.ans

of tinilHT fals.-w..|-k. tlu- piles Lt whi.-h

w.-n- s.-l hy ll.iatins; .Iriv.-is. TIh hh'-

lalli.- portion was ii-..-t.il l.v an .iv. rh.a.l

tiav.ll.r. I!v tin tii ..- tlu- l.ri.l-;.- v.is

.-..mpl.-t.il t.''''l tolls i>( sl.-.-l ha.l Ih.m

wiirkr.l into it.

Tlu- u.st hank of tlii-> noM.- ii\.r •jaiiir.l.

tlu- i-ailwav pi-.ss.s w.stwa|-(l. I hi. ail ins,'

111.- pi.-tiii-.s.nu- svlvan Kitti-

• ,1 1 .1 1 ,
Climbin): Ihc

ta> Nall.y. an.l th.n. pu-kiiiy
^-^.^.^j,.,,

up thr Vakuiia IJiv.-i-, for.-.s

it-, wav into the l.i.ilhills .>f tlu- las-

Riser Urid;:o.
^^^1^1 ^1^^ ^-^^.^^^^ ^^|. .^ ,^___,^. ,.,,,,,.^ .,^ ,-„, .,, ,.;.,,,„„. wli.T.- in..initam

.-luiihiiiij; ayain (-0111111. nc.-s. This oiiianti.-

i-aiiu.- IS traxii-^id hy "a\- of tin- Siio-

.pialiiii.- Pass, ulii.li. it will In- ivi-,ill(il.

,, (I,,-it !a\iiiinil li.\ tlh N.ntliirii I'a.-iiic

st.-.l slni.tnn- •J.THi', fe.t in lenirtli. t.i-

J.N llni- with tw.) tiinher tr.-stl.- approaelu-s.

ui:;- .;!' ,vhir!i «:,-. ^ :?!)() (vA in !'-<-• h. Th--

fickleness of tln^ xMilrruay .1. in.imli-il a



FILLING TOPOGRAPHERS GULCH, ITI THE CASCADES.

Hydraulic gian,. were se. .o work ,o wash ,h3 soil down ir,.o .he ravme below. Before j
handlul o.

' "
. . .„ r-.-,nni\ i„..;.,™ -<„...r. n,,m»s tne'ther wiih machinery to operate

the " hydraulicKers."
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1,11 iK \\.i\ ti) III' «!-(. .mil III' liiir ii\(|-- III 111- --11:111111 . 1. Il 'A. IN il'iiil.il 111 Illl Ihi^

<'()iin - the MiuH ilollu i| iii-.l> In .>;iii'- hiillnw uilli :iii i.irllnn 1 iiiliiilikiiii lit.

ill' :i tilMllrl. Al llii-- |iiillil Mil iiiiK (if I III- III llir lio|ii 111 li:iriliu ilnwii Ilii- lTi|ilisili-

I w lllii l.iiH h :in . 1. \.i|ii.li I'l :'.,ll|0 I, , I. lull, 1st II l';iiil.ll\ III. Ill \\:i> miss!

ONK 01 Tiii RIGGKST

As ihe engineers could not span Topoj;raphfi's Gultli, in \\\e Casc.ule Mountair.s, with a bridge, to carry the

nunintain sides with liii^e pi.'A ci liil v.ater jets. In this w.iy they iotnted

III III, 1,1st |.i]i I,, II,, ri,,l s,,nii \,v\ \Mlli III, si, .nil s|i,,\, 1. Ill, liiiil.l.rs I \i,l\i il

n lll;llk:llil, ill \ I lii|,lli. Ill \Milk li.iil In In' ;llli| 11, ,l',l :,11 , l.l 1 1, ,1:1 1

1

'
ilirlric sir;,

1 1, r.

(•iilisiiiiii,i:i|, ,|. \\ lull . Ill 1,1,1, |- 1,1 li;isl, II III, \\ II, 1 , Willi 1 1 w ,is II, ,|" ,| 1 1 1,1 1 ;i ri ml iiiiliiiis

task 111' ciiiisl nut lull. \;iii,,ii- .111.1 Miiisii;il ri\ , I' , ,r , .III II iniijlit li,' |iiill, il ,|,n\ 11 mill I 111'

ill \ iri s \\,\; I, si, ,1 \l ,111, j.iiiiil III, lin, . \\:iiliii'j trml-s In |,nv. Hut llir s, imji, r iljij

al'li r |il-iit;liiiiL' t liiiiii^li lin s|,|, ,,|',i Ihih, iinl liilhl 1 \|ii i-l ;il mns. lin .ikili i\s 11s uc.

Illllli|>. riiirri;iil il|iiili .'i i|ii|i \;il,'. IIm \i:i11s riiiiiil Willi 'j.i lliii,_» riii|ii,nr\. ami at last

of wliirli \M IT aliniisl |iri ri|,il<,iis. \ m;i|i tli' liii^, iii.i, liiiii w.is llimwii upnii diic

l.r.ii 1, I 1 111 i'liijlii ii\ I"-';; lil liiip ii.ni s|,j, i,, j,, inDkin lip



lUII-DINCI A rUVNSCONTIMMAI, R AII.W \^

li, ,„,!,, 1,, ,|i,rl,;,|-M,- l|„- ciilli .,|n;illy -i.i.' .if 111- I-.',,. Il„ p i.\ Ihiii-hil^ IIm m ..ii

;,n„n,.i liM IH-. ,,r 11,. ..Mli.iliklii.il!. ulilrii lu il:.' I , t mn h.;u-k 'I'li.' " M. m\ "n-

„;,. I,, ,,,.! .^ia.|ii^,ll\ :m-im.. II,.- ,|.|if. N- niini.l." a. il ua., iiickiiain. .1. ,-. riaii.lv

v,„i In. Ill on.. SI, I,-. aiHiliiir iii^, iii,.ii~ |,|-, ,\
, ,|t, , !„ .i ,.,,iis .i,ii,,ii. I ini, vi\

.

i

.
.iml

ii lilCC.I ST
I

1 11 l.S ON RKCORU.

u, .arrv the | Chicago. Milwaukee and Fuue, Sound Railwav. ihev p-oceeded lo nil in ,he r-.ft by washing down the adjacent

Ihey luinied ' .n t nib.inknient :,i,l leel .,1 '.he h.,:,e. by ISl lect h,i;h and 800 leet lon.^.

,1, vi,v xv.is ,-,,nliiv,.l I., sav, s|iii,iliiin ,,|- tli,' wliol.. ,.1' Hi,- linov rnil)aiikiii, lit was

,l„. |,,,||,,,| ,,,|,.ks. .M tli.. ,11,1 ,.l 111, liiiill l.\ lis ai,l. III. kM.paii,! iK Mippi.ilmt;

il ,|,,,ii|, a 1,1,, s,„i„.i,v,ilai- l.M.|. .^as lal.i. ,-. ntral |"ist '..in- piisli,,! |,,ru.inl mt.T-

:'
;,,„!. as il ,.\,ili,,n.: 111. i.ank. il uas s,,,,- ii,ill,i,ll\ a> 111.' ,liinii, ,a-,|,l la, Hit iin.l

|M,rl,,| l.\ -ii\s all, I r,.|Hs iVimi ii ciitlal l.iiih, r tml ml,, Ho .1, in. sm, ,ii.

I„,.| ,„ III. maim, i-,,l;i giants st,i,|,-. Ti„- \M |„,sm1,1:. tl„ i.o.sl s, „ ,1 aiiiLir |.i,-cc

|,,a,l,,| Iriaks u.iv |„is|,.,l up ,,ii,. si,!,- ,,f ,,1' u.,ik an l^ Hi-s, i,„,iii,laiiis «as the

ll„ I,,,,,,. ,,,,i.li,,l uli.ivx.i .|,sii-,.|. aii.l rr,.s.m.j ,,r uliiit is kimuii as T.ipo-1

'

, , I. . , , ,

I

.. I. ^ ariiri; :;ai;:;! t iir .liiit-r j:!:-p-
1.. ..'. I ,,l,.l, ;,i 1 1., I ..^,•1,1. ., 'I'lil-- is
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1

f

£l 2,l>llll

l'ri-limin;ir>

l.xpciiM's

III! rii\" a liU'^r V ^lia|» .1 rli i; in IIk raiiL:' .

wiiri'c llic llailk-- el nil liiiiii|i mil 'lowi!

sharply I'lir 'Js-.' In I In I I ii. a>ii n.iiii':

similarly ^Inji llmk ..i IIh ^la:'. . diii^

liuiii|>. Hill al III' |il(.ll' .1 rail \, \. I lln

Idcalii.ii st;ikrs III I hi L;ra.i( >m r. Mid I' . I

apail Ihinii.jji III.- ail'.

I liiw w a^ Hm L;a|i In 111 ^|iaiini 1 1
'.' In

vcslwaliiMi anil ili-iu^-ii m ri\(al..l 'In'

jiossiliihlx !•! lliniwiiiLi ii|i a ~uli^lanlia!

n.clx (il M.lhl 1 arlh annss Ihal nit In |. ad

frmn hiini|> In hum p.

'I"hi rll^lluirs aiKncaliil n rnlll-r In

li\ iliaulic shiiciii;^. and a |
iiini|iiiiL; [ilanl

\\ a^ -1 I ii|i In di'iv 1 I III- |in« . r

I'nl |i U 1 il' \^ atiT iViiin I h'-

niiiiiilni-. I.ihil; n\ h n lliiiin ^.

1' ailuiL; 111 nil I hi i-iil I lnu^. \\ > |r

laidilm^n llir iiiniinlaiii ^id.^ In rnipU inin

t; al>\~-. H> Hm Iniii tiiiM (lahnratc

pn paial inli^ had li niniililid 'Jl'.'.Odd

liad 111 'II i\piiiilid. 'I'll! II tin piniipiiii,'

plaiil \\a- -.1 I in arlinii. 'I'hi trrrihr Inric

(if I hi lai l;i ^v ale r jil s ^1 rikiliL.' I hi- innimlam.

lliriiiiL;h whiih a drip (ullitiL; "as In hr

<lri\iii In ncrivr ! Ill iiiitaU. Inn tlir

suit laiih and small slnin s a\\a\ in fnii-

liiiiiniis sh jil\ slrianis. Winn all the

niniiili'!- \M I r al \\nik and allackid the

« all nl 1 aii h simullani misK . an a\ alanclic

nl' ."Hid and di liris was si| m ninlinii. and

iiiipli'd mill till' raiinii'. wlun ihi lapircd

iiiIl;! nl' 1 ail h \\liirl| I In I iii^iiii 1 IS rii|iiirid

was ijia'hi.ill\ Inriiii'l. and Ihi aililiiaai

hill al kist lirniiL;lil h \ i I with Ih, cnlliny

iipnii I il In r sidi'.

'I'his 1 1 ansrniil nil nial in nalilv pus-

sissi s l\M. I'antii' lirnnnals, alllimiLih llnA

arr wii Inn a W \\ milrs nf . arh
Kl\al

Icrminnls.
olhir. Till \ all Siallk ali'l

'I'ai nina n spn-tu i l\ , Whilr

fhi- I'nrnii r is an istaMshid pm nl' cnn

sidiTalil' impnrlalirr. IIh hillir |s ^mhw

ini; riipii|l\, and cln ii-.iii s aspnalimis nl

sninr ii,i\ cipiajlm'.^. nr i \i n rixalliiiLr. lis

li(\l dnnr nriLihliniir. Whin Hh hin was

priiirclrd. 'I'acnma. ji alniis nl' i|s cmi
"'• -I:-, !,h;.! ..:;! ;i ^vrlvniUv !i;ilhl tn

I 111 plii|ii-l, and I'lnmisid all assisjaiiri if

I hi innipanx wmiid iniiy placi ii nil a

II \ 1 1 \Mlli S' allli . I niisi i{iii iillv . Ill II lur

mm nnr lln- nl In r pnri is disriilnd a^ lln

SI alinard liiiniinis: lln\ an Imlli nii an

I 'I'lal InnI iiil:. and In il h an r\ i d w it h

llir -anil' niimlii r nl' liaiiis. 'I'hr cninpam'

ill MS III .1 dair In run mn i \l i a I rain

mill Siallli. Shnllld II i\n -n, \M-alll

iinlnld wuiild 1.1 pniin d iipmi il 1)\

'I'amina. ^imilaiK ll iiiiisl iinl ni\i'

'I'arniiia Ihr sjmhli st ad\aiilaL^'\ nr Sralllc

wniild swiar n\iiL;i. Sinli is lln- trniidly

rl\all\ 111 Iwn II Ihr pnrls nl' I'llui t Si.mid.

'I'll! di lirair siliialmn was nn I \i r\ m allv

li\ plii\ldlliL; a pmrlinii al liiiilnii. w In rr

iinniiimL; Iranis dividi'. nin pnrI mn run

Mli;^ iinith tn Sialllr, and lln nllnr snnlh

In 'I'arnma. SinnlarU cnminL; i as|. a 'ram

starts in iwn srctinns nin I'lnm i arh pnri

in 111 ciinin rird at t In- Jiilirl mil.

( liiri ciiii-t rnci inn was cnmiin in id at

lintli iiids ii Willi I'nrward with a iiirrrv

suiiii.'. .Ml arraiiL;! nil Ills wi rr

1,1 1 11 I
Setting l!p

cnnipli lid carrinlK in aihaiicr. .. .
' a Record.

sn t hat t Inir miiilit In im drla\ .

In save time, many of the l)ri(li,'(s and

viaducts were tri'cttil t('m|)ornrilv in

the tirst instance to permit the coiistnie-

tinn tniins to ijct ahead. Some of the

steel hridj;es were huiit upon wnnden
trestlts, and the coiKretc |)iers erected

lati Timid r trestlinj; was rrirried out

extriisivelv liir the same reasnii. though

other eaii;js were turned on to tlnsc directly

the trackdayirs had passed, duni])ing

arnund the wnndwnrk and thireliv trans-

forming' these sliiicturcs mio snliii e.irthen

cnihankmi Ills.

Track laymi; was imt iiilil U|) to await

completion of tunnels. Wherever the con-

ditinii allowed. "shniilK." nr ti nipDiarv.

Inns Will laid around tlniii. Tin \ were

of an lAlnniely makeshift eh.ar.ietii. and
ui n ol'trii laid upon ^radi s rimnini.' np
In 1 ni •-',) or iNin h s,. In fact, wlnii I he

track layer slailed opcratiniis npnii these

seetiuUs, i -.*. : : ::r ihree cni-iii; > \\> "r ..{'trrt



HUILDING A TRANSCONTINENTAL RAILW AV '87

r,.,|,un,l tu pu.h It rmu^u'.l. ..uni^r t,, ll,. nusly . Muuuh. lln^ ,A.r,t look |,I;hv u.linn

st.-.|,nr.s ,,rtiH l„.ul. Whrn tl;r t.M.M,!, !l nnl- m' tl,r point ulinv Ih. tw.

w,.,T <,„,, pKtcl aii.l thr nut:, Is lai.l arms of th. N,,rtl,.rn I'acill.- w.n jomr.l

tlin.ihrl, ||„in. coiinr.'tion uas niadr with Ion, tlin- t«.nt> six \rars \„Um:

,1,, ,nain linr and tlu'
- sliooHics

- Nvnv Wit Inn t h, tliirtx six months U T.OOO.OOO

,,„,|i I

lia.l l"'in (X|M ii.lnl in ilnviiiL; .•if.O.OOO

liy tins svstrm of workin- it uas ivn- Im. a! \anls ot tm,n.llin..r, han.llini;

,|,.,,.'l |,o-..il,h to k..|i tin tra,'k-la>ri- .;(l,(»(l(». iiIh.- \anls of mat. rial in

jrnin.. al mil capa.ats on.-. It stait.d uork. makm- rnttm-s ami |alin- n|. .'m

Anrfat pla.-.s tlir -oino u;,s so fav.mral.lr Waiikm. nts. .nclni- 'JO imlrs of 1,ihI-,s

tl,;,t sonHtiiiHs as main as i mil- of a.ross inipassaM.' tmlclu s ami suiflly

„„tals u.iv Ian! I.rtuc.n snmisr an.l sun- tlouim.' ri\.is, an.l paviii- l.MMl mil. s ot

s..t .liinii.. tli. summ.i- s,as.,n. .\lt..i.r.t l,.r o.a.l,- xvill, •.'()(..()(•() t,,iis ,,f S.",
,

i.l

l.KMI mil.s ,,f n.u ,ailua\ w. iv limit, sl,,l rails. Th.' C Inca-.i. Milwank.. and

nn.l a iv.,nl m sn.-l, lim^.- u...ks s, t up. I'u- t .Soun.l Itailway uas (-..nipl.t-l in

[...ans, th. last sp,k. was ,|ii\,ii in 11.11 r..-..i.l tiin. an av. ra.;,' of marly !
mik;;

(,:it,. laini.n on April ts|. I'-Ml'.". Cnri- p. rm.mth'

WONDhKlUl. I'l.OTTING AMONG fMI. BlTTl-.R ROOT MOUNTAINS. MONTANA. TO I'.'ilSl.RVK THl-;

lASY ORAliK Ol- THE CHICAGO. M1I.WAL'KI-,K AND I'UCIT SOUND RAILWAY.

Tlu' line twials unJ worms by Ireslle. uuinel, cuuitiK ant' hll along llie moiauam Hanks in a

bewildering manner, to reappear upon Ih; distant slopes.



\

Tin. SOtTll l-.ASTtRN t01.KKSTOM:-B0UI.0C,NK HOAT IXl'RKSS, DRAWN BY 4 40 LOCOMOTIVK
ANIJ WITH lOAU Ol- ,1M TONS. MAl.lNG 50 MIIJ-S AN HOUR.

i I

T

Famous Expresses—

V

.SOMK BRITISH AND .".OUTH Al-KICAN -CKACK'' TRAINS

IfK railu'iu's SI i'\iiii: llir suiifli- III. .South Kast< r?i srcli.^n (in' <:i','iilicnt

'•'"'''I' <'"nH r- ,,r KnL'i.iiMi dn is ( iic(iiiiit( I'l .| ,-, mil, s out ,,r I,,,n.|(iii.

iK.t r.v.al s|„r,N c.riiiiar.ililr I'rnm tin .-,tli td the ITIli iiiii.-|i.ist is :i

"'"' 'li' I'li-' Iniiik r.p.tils ul iiiiiliiiiK.iis nsi'. tin lii-sf n arh ,,f t miles

jj^Tj^ tJM ((iimtrv. altl ^'Ii. tak. n \ ar\ iiijr I'n.m ] inlKltol ml-Jo. In the

VihnjiS "11 'li'- "ii"!'
.

the |,, riormani-rs siiccrclmif t iiiih s cumcs ,a (diitm s

^^?J aiv h.ttcr tiian mav li,' suj]- l.ill ,,1' 1 ui !,-,(». lolldwnl imriK diatrU l)y

poM-d. Th,' coimiiy tra\(i-s,(l is s( vc nly .niotjirr iisr In tla •.'.inl mil. |h,s(. Tlicii

"""'"'''I"-'- <!" '•""'•-• ••nttiii.j tlir lull ,.,„„. s a s,„l,lrn l.m- ,l,s..,iil ,,rT mil. s.

rani:, s at n;.'lit aiii:l. s. alH.im.lim: iii stitf . ,.iii|, rising' •_• mil, s, ,11 m l u. ami ") iiiil.-s

banks an.
I

sharj, .iirv, s. ,,|-
, ,„ ,._.. ,, ,„imatinir m a s, \ , n Iv sji.arp

Til.- .s..iilii K.asl.in ,an,| lliatli.ini K.-ul- riir\, int., 'I', .nliri,!-. .Iiiii.t i..ii. Tli. .'asi,.st,

ways |,r.,i,al,ly |,.,ss, ss s,,,,,, ,,f ||„ „,„-,t s,,ti,,n np.,n tli, wli,,l,- lim- is tii.ri , iit.nd
suitclihackiiiu i.a.li, s ,,1 main lin. track 1 .-> mil, s ,,l pnu't „.,,lly |,\,.| ,.,,;i,| to
in tlU'SU islanils. (ll, ll,, triniL r,.;L(! .,!' !r,.-Lr!, :.:: .•.•!;:,-. 1; r..

:; t;i;t\ :jv Uicn



FAMOUS I'XPRHSSES r)89

tiiincil tlir lilL'licst speeds an nutehnl. Iliis liaiiis i:iiij;es hetweeti V2 and l<'i inili s |i(r

shai-lil li\il >lieleli ruiiiiiiM.' ail isi.llihl liwiil'. I'rid. iil' place U tak. II 1>\- t li. lM,ali\-

i,'allii|iiiiL.' i:iiiiiiid. AimtliM sli ad\- |>iill prists, wliieli enrislitiilc an niipi.ilaiil IVa-

airairist llie enllai- is i iie(, until' d iui- II I iin ul' I Ins railw a\ 's I rallie. Tin ?•; HI mili s

miles. raneini_' In. in I in 'jso In 1 in ."(i;!. Iiil«ein Clianin.' ( inss and l)o\rr '\'n\\]\

sliITi niiii^ lal. r to 1 ni -J^'i^ lor :', iiiiies ml,, an n (led nlT li\ llie n.l) a.m. niit ol' l.ondi.n

\\ I sic nhaiiu'' r. win nee tin re is .i lall Inr in '.>'t mmnles, Ln\nM_r an ,i\fiai.'i "I' l^s •'!

1-J mill sal I in -Ji;!! iiilc l)(i\( r. imli s p. r Ih mi-. I lie lead In Innill In . ntrnie

(In tin ILisliiiLTs line tin- •.'raili s are ascraunin: .'il.") Inns. 'I'ln Ini.il tram, n-

( \ ( i\ wlnl as ln.i\ >. ImmediateK alter priseiitini.' a dead In.ad nl .'!1.") tmi--, \vliieli

(!( arm;.' 'rnnliriilL'e slalmn tlnn is ,a rnlini,' leaves N'letciri.i at in..").') a.m. eoxeis the

j,n.ide (if I m ;i."i t(i 1 in llHI Inr .'i mil's. 7,s •_".• iiiiiis In |)n\(r I'ii r m ns' mmnlis,

I'nllnued li\ a ~\Mlelil>aek Inr aimtlnr ."> Ln\ini.' an a\iraL'<' d ^>^ milis p( r liniir.

niil( s. 'I' 1 1 is ._fi\cs \\a\' to a eniit innniis lall Tin 1 ..').s p.m. Imm t liarini.' ( rnss Inr l-'nlke-

(if I in 1(10. taiiinu (ilf to I m Kid and li \ 1 slnm mak( s IIk 711 T.'i mili s uitli a Irani

li;ek In llie •Jdlli mil' post, Irnni wliieli nl' .'i'JO tens in .ss inimit(s. lepri SI ntiiit;

pniiil a sli ad V rise \\ it 11 n aeln s nl' 1 in 10(1 ts :i mil's per imiir. 'I'liis tram iiielnd( s

e\t( lids Inr (1 mills to Hattk : tin nee a three nl tlie latest I'nllman cats. ( .aeli nl

clese( nt i\ ( r .". links intn llastniLTs. wliieli uelLrlis .'{.{ tniis. ()\\ nii.' Id t In lii: lit' r

.MtlM)ii;:li the .Inun trallie lei Is tin elT'ct Inad hankd 170 Inns tin- hiL'lnst av rai,"

of siieli hea\v risini.' and ralliii'.'. it is the spiid. ,')1 ."> miles pi r liniir. is put np liy

iip-traiiis wliieli sillier iiKi'-t. Si \ ( n L'radi s the t..'i(t p.m. hnat tiain Irniii ( liaiuig

are accentuated liy the sliarpin ss .] the (rnss In l)n\(r I'ier.

cni\is. tlnse Ix ini; iimrc del riiiii nl al to (. nii"iisl\ en(in;.'h. Iinwi \t r. the liiein st

speed on the upward than nii tin dnw iiward spi ed is iintehed liy an ( xenr^inii t ram rnii-

rnns. \'et tin- a\irai^e .specil nl' I he i \|ir' ss nmt; Ixtwieii IJiadini,' and Dial. Tins

THK C.RKAT CKNTRAI. IMS CM. DOWN M ANCllhi, ll-.K l.U Ml, 111-O.M-l.rtK IXeKl.SS.

87



hon KAii.w AS wom)[:rs oi" tiif world

\

Ir.iin ('..llcvvs Ihi (,M n.iilr tlii.'ii^'li lli. mil- | » r li-ui. 'I'Ih II n\ m ,t ,lo\vn tiviiii.

\\,,i|,i ,,| Kiiil, III. h; :i nnK s li.lw.iii Im.wi \ n, i, I In ."..lli |..iii. " ( il \ " tc l!:iins-

|i,,| llilj :iii,| Aslilnl-,! Ikiiii; \lltll:lll\ u'.iL. 111. u.iL'lil "I wlllcll :t\ •V:\'^r^ -.'M)

str:ii;.'lit .111. 1 I. \.l. < >ii lli. up |. .111 ii. \ IIp l..h> I.' 1 ;i\ . isliiiiu. »vh. r. j ^li|. r. .Inc. s

<|rsc, ii.liii:.' Aslil.,!.! I. .ink IS l:u..in;il.l. . il l.i ITn t.,ns. 'I'll. 7 t I mil. > 1.. Iu..il

\Mlli ||„ ivMilt that Hi.' trnni. I. |.iv- SI. Pauls nn.j >rai;.Ml.' air i-o\.l'. .1 in '.r.'

MnliiiL' -"II l"iis. Is al.l. I., clii. III. iniiinl. s. ^.'imM'.^ an aMi'.iL" 'A' In -' iiiilis.

(lislanc. Ill r,-^ iniiinl. s. ijimiil' all a\.iaL" l.ia.l.s li. iii._' .iLiaiiisI Hi. Irani ii|...ii Hi.-

(iT ."i.'i
•-' mil. s p. r li..nr. iijiwai.l 1 niis I li. a\ . 1 ai," s lall sIil;IiII\. IIh-

TakiiiL' III'- mam iim ..!' 111.' (Iiatliam I !il I
. .n\ ill. ' !h iiii: llir rf.i.k .\|ii. ss.

Sicti.ill tlirn- is a sliai|. |.nll al 1 in i.l l.ir I W iHi -.".H Imis In i I lln
.
liL'nir I In 7;i '.»

11,1!. ,.iil (if \ i.l..na. I!.l\\..n mil. s l„l\\..n Mar-.il.- an. I Xi.i.iia aii-

II,. ;!|-,| an. I i.l li mil.-|..is|s c.v . r. . I m •.M imiinl. s tS'T mil. s p. |- h. .nr.TliL- Clintham

(jradicnt.s.
tl,, I, Is .1 lis.' (.1 1 in I'll. \s 111. nil.. n.. I .U, whiiv. .11 '_' liiilish

al> ill'.' WAV I., a <|.s.'. III. I..ll..\\..| l.\ 11 lailua\s pn.l, ..I pl.i.'. 111 p"inl n\ sp. ,.1

mil. s, ,11 111 'I.-, I.. III. l:!tli mil.-. l'..i lli. .illain. .1 is h. I.I lis Hi.'

r.ill..\MnL' 1 I mil. s III. n.a.l is ol .1 i.'i\i an.l N..illi I'.asI, in llailwav.
North Pastern

['Npre.s'scs.

hik' ..i.|. r. 1. .-HlinL;' I., a .1. s.. nl f. n' r. mil. s ulii.-li ..p. ral.s lli.' la-l.sl

al 1 III lllii. Kill 111. sliaip 1 iir\. s niilil.il.' l!\ . 1m I li. I!i il isli l-'.inpii . . Wink lliispar-

aL'aiiisI .iiiv ilisplav ..I' sp,.,|. \ pull Innkir . \p|-. ss .il,,.,ilis p.iiamiiiinl all. 11I1..11

aManisI Hi. ...liar (.f .'. mil. s al 1 in i:;--' Hni. .ai . ni.iii\ . .Hi. 1 I laiiis up. ,11 Hi. s\ si. ni

^ri\,s u,i\ 1.1 .111 im.lnl.iliii;: i"a.l fur H'. ulii.li ar. \\.,illi\- .,1' .ill.nl .
sp, ,aally

mil.s I,, ra\. Isham. II. iv Hi. mam lin.' lli"s. 1 nmiimi Im I u, . n 1 .. .ml. m. |-',.linliiir;.'li.

I.irnical. s. ,,iH rna.l ri inning' t.i 1 ). .\ .
|- .an.| an. I ..Ik. 1

.-<.. .1 1 ish |
ils. I his rail\> ay . mi-

ll,, ,,|||, ,. I,, Itanis-al. . On Hi. l).i\M- sIiIiiIium' Hi. nil. I. II.' pailii. r m Hi. I'.ast

s,cli.,n I mil. s al 1 III IIMI .aiv r.,ll.,u. .1 l.\ :i I "as| r.,ii|. I„ \», . n I. ..ml. .11 .m.l .Sr..H.in.l.

<l,s.-, Ill |..r 1; mil. s al I III i:;i'. mill .III. illi. r Wink ..lli.iallv II.. ( ,r. al N. .1 Hi. rii liail" a\-.

ris,' L.r'.i mil. s. uli. III-.' 111. f. is a c.iiilimi.iiis wln.-li lian.ll. s 1 1,, lirsl an. I la-l s.,-lM.nsi,r

fallal I 111 i:!(l ml.. I)..\. r. S.. I. Has Hi. Hi. S.-. .11 isli 1 1 .ijli.- ac.-. ,1 .lia-' I., .lii"! i,.ll

lt:ims-:il. (.1- K. Ill .Miasl s. ,-ii.,n 1S.-..I:. . in. .1. kas Hi. 1 . 1 iiiin.il 1. .11 ..T iK iip lals .it

this is s,, 111, what .asi. r. III. s| s, v. iv Sli.aniinl .Inn. 1 1.. 11. it kas 1 iiiLjp'.u.is

._M'a.l. I., in..' 1 in :.-, I..1--' mil. s.l. sc, ii.lniLi to "\'i' Hi.- sn.-.-. . .Iiii-- -J.s imk s I.. \>>vk.

I!ani>_'al. II.ii k..iii'. Ii.iiii Hiis pi, ml til. N.'iHi [:.is|.iii liail-

>,, la- as III. i\pr.ss,sai. .-. .n.-. 1 ip .1. \\.i\ .\l.niK li> l?or\\ ick uii |\m . . 1. wli. I'-

ll, n- aL'aiii Hi' sp...|s iviia..'. I..lu..n In imi(-li..n is ill. ct. (I witll Hi'- N'.i-Hi iinlish

aii.l I'.i •_' mil. s p. r li..iii-. 111. l;;iihv.-i\. \\liii-ll .-. ml inii.s Hi.- nml.' to

The Kent
, .nH ,. niml 1 1 aiiis siinu 1111: sli^-lilly Kilnilmi l'Ii. liiMrn.ss. an.l "I li. r pmnts.

V""-' Im II. i-i.a.'i rii'-il"U-ir-( lilk.li- 'I'll. N..rHi |-'..-is|. 111. uiHi «liuli is.mial-
Lxpresscs. '

. . 1 1 1 1

sill,.-- r, . Is ..If III.' T."'. I mil. s L'ainal.il Ik. ki'sl pnklii- i-;iih\a\- Ik. iiis-

I„t„,,n \-i,.|.,ii;i .iinl Mai-L'al. \\ si 111 Imi.- .s|.i.-kl..n an. I !)ailniu'k.ii liii' ulni-ll

'.Ml iiiiniil.s. Li-iMir.' an .a\.|-a-. ..I I'.i :! \\a,..p.n..l Im- Iraliic 111 IN'.'.', s. i\ .s .
.11.'

mil. s p, 1- li.,ni. As r.ii- as I'av. I kaiii Ik. "I Hi. ni..~l ...nu-. s|. .1 :in as ,.l' Kn^'laml.

tniiu runs as •-"-'."i k'lis. kiit a -kii al Ikis l)iiisil\- ..I' li.ilki.- Ik.i-. kn.- is ..iily t.> In-

point red. ices il k. l.-)ii t..ir. tli.n.' t.. i\p.<-l"!. ami Hiis m tmii r,.-i(-ls iipini

IJaillsiratc. Tlic- (iiaiiN ill.
.' Willi a k.a.l lii-li sp. ,,| N\.,ikinL'. D'spil,- Ikis .lis-

of •_'.")(» tmis. lak' s .s.s niiiinl. s 1.1 ...M 1- I k. ail\ aiil a.j. . In.u.v.r. Hi.- l-l\ iiil' Sc.l small

7-Jl'.S n.in sl..p II. lu. . 11 \iiliiria ami \\. si- in iiiu k. I w. . n ^..l-k.ln.l Ik.- lim'l'i-

"ati, Hiiiikv s|i.,wmH an aMiag. ol l'.»-J is aklt to milili s,,m,' i 1-. .Iilaiiii spn is.
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THE GRKAT CKN'THAI. KXFHKSS MAKING Sf'Kl.D ON ITS NON STOP HUN OF
164-4 MILKS HKTWKbW LONDON AND SHKFUKLD.

ihe Sit Sam Kav (4-6-0) cl.iss, the Uite^i and most powerful on the

Great Cfrtltiil hysiem.

'23

The U>*"r»m(iiive belungs il



I \M()l S lAI'UISSIS f,.,r

.•illliiiiiu'li 111'' (•"iiiilrv tiii\ 1 iM il K (Oil iiiiIkiIim. I'asM iisjits arc Ittiiii; altnictid

skIi I'.ililv iiiiili- liiL'L.'' il lliMIl tliat IhIvmiii Ii\ tin- lalrsi cxiircssldiis (if tlavcHiiiit

Kind's Cm^N ami NdiU. 'I'ln- Iniins arr iiiniimi ami liicumiilivc crfdrl.

run iiiactically iiitail Irciiii ( inl t'l i ml '! Tlic iii(i>l |Hi\v(rriil locoiiKitiM -. ( iiuM!.'i<I

tin imiiiKN. I lie a\(iaiic load liciiii; snini in I his service arc tiiosc (if the Sir Sam I'ay

.;(M) lull- (I 11 III el.iN^. vvliicli have already li((ii

III iMi'.t IIm IIiiii- l'M at liiic^ uliicli had discriliid. Tin service iil' this ty|». Iiow-

shari I till liMllle llnHiii'.' I»t\\i(ii tli'- iM r. is liy iii> iiieaiis ciiiilliied to |ias-

ln<lr(i|i(ilis. the Midlands, and lln- Ndrth sen;rer exi^'eiicies. Ix iii^' iis( d alikf' Inr fast

\v( re threatened li\ a new coinpetifor. ".'(mmIs and express lish transpdrtatinn. the

lAST l^AsbKN'OKK TKAl:; ON THI. ,1 IM.T 6 INCHI GAUGl. Ol THi: SOUTH Al KK AX
OOVERNMtNT RAILWAYS,

This \\,|s [\[r 1,11 :il (i|ill;il l!,lll\\ .'IV. l;|tli r ei.lisl ll III IliL' "lie (if the (.lllslMlidlllL:'

I'riiir 111 IMi.'! whiii IIm |
i.ii li.iiin iil.n\- Ad lt;iliii'is uf tin i;nl\\ .iv '^ 1 1] " ra I h n^. Th(

ant iini iMiiL' llic ' \l' liNiijii Id I. mid. Ill \\:i^ l.iii',:'' ^1 Ii'Hi ^lup nili mi Ihr v\sli in is Ihal

|i;i--s(i|. Ihis IiimI 111 111 a ecdss cc unt i \ IhIwiiIiI li m ;iiii I Shi Hn li I, I il t T."i inilrs.

s\ -.li III. mull I- I hi I il li III' I hi M;iiii hrsli r. At li iilimi is diwiw n ilsew here ti i I hi mil

-

.Shi lln Id. and l.nirdhishirr l;;iih\a\. Ill si .indniL;- i iiLinii i iiiil:' |)i liiit s (if inliii ^1 enii-

ils ill \ I |.i|iiiii hi iiMilii' Mils sl\li il h.id 11 nil 1 11,' Ihr Smith Aliii:iii l:iil«a\s. As

lhid\\ii mil lis liiitmiis smil hwaiils iinlil m^iy |„ snnnisrd iVmn a |iii'iis;il ihinnr.

il narhid .\iiiiis|,\. a \\ \y milis iimih d' hiMJi ,|Hids .-iiv im|iiissili|i . imiiiLT 'i' 'in

N. .1 1 ilii^-ham. Thi nee In l.miih.ii \\,is a severe dil'l'i n liers in li \ I u hirli ha\ . I n !"

liiallil' III' niiiy ;i- nulls. :ind il is imt dvrrednie. and I hi sli;i
1

1 1 em \ i s u itii w hull

siir)insinLr Ih.il tin i;mI\\,i\ eiini-hidid
I hi Inn s .-d I. Tin- '"

( Ir.iiiLii l.miili d."

Ihal Ihe elnsiii;.r 1,1 this Li'iip \Miiild I ii.ihle nnimiii,' 111 IxM I n I :ipi 'rii\\ n and .Iiih.imii s-

il 111 riihaiiee its iiAiiiiie and (rathe, liy luni.'. is pi, ,lialil\ I he Inn si i \|iirss;iiii mT I, iult

tapplliL' the nil Iriipiills. distanee f.isl tia\i lliiiu' \\ hieh that emilit|-y

Tiie (.n.il (iiitial Is diA'elopillL:' ililia is alil' ti i i illrr. '{'he di- t.iini In I \\ n n t In

siiii.iis eiiinpililnr Im' t he nrnt In rn t lallie.
t \vi , eilns in ipnslinn is I. (Ill inili s. and

.\ linld liid Ini' pupil, ar laxiiiir is In iiii,' t his is eii\ en li in .'ill
[
hums aii a\ e|-aL.'i- of

maiii- ii\ iiir iiis|iia\ iii" eiiii ipiise ,ini| -j; ,s miiis per iniiir.
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THI-; UP "ILYIXG SCOTSMAN" ilU A.M. fc.X EDl.MUUKGH;



UNBURGH) CROSSING THli XING KDWAKD HKIDGK, NEVVCASTLE-ON-TYNE.
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iA;:^:iLr ium.iion

Travcrsiiii^ the Libyan Desert

THK SUKVKY AND CON' TKUCTlOr; OK THI. WhSTKKN OASES RAILWAY I UOM

THK MLK TO KHAI'f.l H

llll'. yi til rill iin|ir< s>i<ti\ prcviiil-. nniiiiiis of liytroiic I'.mpin;. Tlusc cvi

T^ lh:it thr lirlil.' sIr.lclHs ul' <l.licts »( K^ry|>ti.in. I'l rsian ami {{i.iiKiu

iikhI, rn Knypt arc ronlincd iU-ti\ity iiidicati only tnd |)al|ialil\ liial in

! Y** !

'" "" ^'''' ^':dl<y. This is till- r< nioti- past the siirruiiiidiiii.' '•imnhy

^ -^' a lallaiv. H\ re I'l riiicr tiithr ciiii t itiili il a liii litiu' lii\r i>\' iiiiliistrv.

JuS5-A map of til.' Irrritory thr names Acci>nlilii:l>'. it i^ "nl\ nahiral to snrniisr

|

'-^^*^^^|
ol' siiini what n iMi)t< spMts. sui'h that if the aiiinrits wirr al>li Id ixlrart

us Khar!.'! h. Daklila. I'aral'ra ami Uaharia. wialth fni?!! the territory, mixl.rn cITurts

will lie tiliserved ill the iiorthwesti ril iiruliT scielltilie eoii.liliolis al-... shoiilil |.i.i\ •

corner nf the <M>iiiilry. 'I'luy si-eni siy reiiimieni'ive.

isiilatiii as III he liahle to dismissal as in This opinion was entirlani.l liv lertain

siiriiilicanl natiM seltli iiieiits. cut (iff from perspicacious " Adv-iitiirers." wli.. siie-

rivilisaliun on III! KasI li\ Ihe ariil e\p.,nse cceded in olilainiiii.' a cotici ssiori lioin the

1)1' tin l.ili\an l)is,rl. Kjiyptiiili (iovernni. nl lo opni np the

l{ii!. as a inatlir of fact, these little Oases. Hut iiiifortiinalely there was one

coiiiiiiunilies are n iiiniiits of what was serious handicap. .\ii SO-miles' stnleli ol

Dlicc a llounshini: l:inil. known today .as iininvitinu sun lilisti n d expanse of sand,

till Wisliiii (l.asis. Sotiie .'id.iKKl ii.iluis wliiTc siroceiis \ent their s,-iva<_»c lury.

1 ki out an ai.'neiiltural iMsl.nei in a separ.ated lliiiii IVi.in the Nile \ .'dley.

distr.el neli III r iiiii il iMiipl's am! oilier const it ul ini,' a idriiiMiaiiie iiinier to

',4



ll<\\I.KSlN(i rill I.IUVV.N IJI.M.KI <)q5

,r,Mlr in.m unuaUon «,tl. ..Ml.^a I I,. .....n scions .v. ...uullv uvr,. tak.n

ti..n Tl..r. w.vs ...... w;,v. lu.-l ""- «^'v "!' '•> " ««">M'<"«.v <"""•'' '"' •''; !""•

,.„|v wh.r.l.v thr (hwH nuu'lit '•' I"-- "" t-n- "'"""' "f ^^"^•'"'
^fVI'*-

r.u;i...l Tins was l.v ru I Ini... ..v.r As no .1. v. |..,.,n. ut of tlw Oas.s , Ik-

, I... ,nuls..M,,..lm.lVo,„sl,at.u.ual points nn.l.rl.k,,. l- !.„. tl,.- ru.lvvay was I....I.

,„. „., N.l. to Khar,,!, an,l tl,. ..Iju.. nt tl,.s «a> t.k. n in han-l ^u h..u .1.
lay

.,tl..n...n.s. Tl... .anu I j..u.n. y. v. r. M-s... Ku.-a..i, Uall, r. Manv,ll- an.l

wa>M.amlvaftra,t.v.-. If .1.. ,foin« w.rr Dawson 1.m.« a,.,H..nl..l .•ons,.lt.n,
.
n-

.hhhI hv. '.lavs w..ni.l s.r »l.r .listan.- ffir.. . rs f.. tl,.- proj-H. a...| Mr. .1. K.lwar.l

rov.n.l- .fMV.r.- san.htorn.s iM.ff.t-.l W r. M.l.>st.l .K.. ..I tl.- .•..U.n..r.n«

tlu-.-m.u'ltram.ll,.naw.-.korn.<.r.nMi.l,t l,r,„ ,„ ,,u.st,on. v,s,l..l K,vpt t., n.ak.-

l„..M.,n.l. I,.lnp. Mor..ov..r.on.l,a.l a p, ,s,„.al stn.ly of I,, -..n.at,..,.. II.-

tolK-pr.par..lt..s„rf.rvi..l.nt ll,M-t,ml.ons was a<-(-on.panM-.l l.v M. u .1 MH,llo.-k.

„. l.n.iH-rat,...- .Inrintf ll,- fw.nty.r..nr M.|„st.( .K... whoa.-t, .1 a. I„. I,i-st I., ut.
,

..t.

|..,urs: .t.l..,,.at. s„ppl,.s of wat. r l,a,l ... a,„l tl,.- i,n . stiu'afons .,f tl..- n..n.nu
;

-.-

1„. ,.arri.-.l. l...-a„.. tl,. .1. -M -l-s t,..l .„,..,. M.>^,v l.:.L. ^h„I t„.-r..-. I.av,,...

v„|,| ; ,-,11 .,f l,.,„i.l: wliil.- th.n- was tl,.- . r„pl,as,„ ,| |-a.sl„.t as (1,.- most s,..lal.l.-

,,.k ..f Un," a.-.-o.„pani,.l l.v ..utiv.s who. sta.t,,.- p,,i„t f.-r tl,.- -. Ih. s,„-v. v,.,-s

Hit trh tlHV k>,.w tl,.- way l,lu,.ir..l.l..l. n,,.l, lli,> I I,. ,• I.,',..! L --. Hn. ,.....,!

s,,„„t,„„s wm- posM-ss...! .,f ,-,p„tHl,.,-, I..,,.' i-M.I,.,l ..„ .I.u,u,u. Ml,, n.l.. A

ul,„l, if known, scarniv woul.l .nsp., t,.. f ,-ai.., K uas ,„:i.l.„|.. :.„.! M. ss,s.

,
_.^

\\:ill. |. lui.l Sli..ll...-k TiMiM.I oir 11, t(. II,'-

"
Tl!.."r.'>M<-.s.>„„aM., s. as a pn liH.inary. ,l.s.,t L.^pv ..nt t !„ ...iit.. lor tl,. .-ailuay.

,l,spat,(-l,..l tu.. t„ii,.i.t' <-.,,in.-. IS. M.ssis. 1„ all |„, l,„„„..iv s,„.v.v. .hsLtn.-.-s. as

1 .j^, .,,,,1 liiiii.. I.. III. Oais w.il as iillilu.l.s. a.-.- .-al.-ulal. .1 approx,-

Thr |,.i.|..i,l .i|..iii ll,. iM.ssihihM.s „,:it(!\. pa.-ii,L; I" ii,!,' tl,.- iis.iai 1,1. Ih.-i lor

l'rclimii.i.r>
,,, ,|n^,.,, „ ,„, 1„ ,.ans. , \ . r\ ll,i,i'_' ,|. I. r,,iir,,i,L.' H- l..,,,,.|-. •^H'l •'" •,!, '"I'l

"''""''''
1,1,11. "l n|...ii Ihls iss,,.-. rii.s. I,ai-.,i,..l.r s,in,.-,,,ii L'l- "i'' i-'""' '^''"''

,„.„ll,, ,|„ ,,.,„,, I ,,„l,s,-,-,l,ahl. har.l On th,s ...-.-asi,.,,. I,..u.s.r. Mv. W all. r

sl„|.s, l.ul .V. „l„allv !„. |,a,..lal.u..u,al,l avail.. 1 l.„„s,lf,.l Ih. u
,

II as,-,
,

I .u„.
,

I la.l

.•,.,„„! Ii,,l ll„\ , ,,il.l,a-i.. .1 ll.. la. I Hill thai I li. ii..i,,,al h.iILiiil' pa.' .'I Hi. I'.iln.l.

„,.t(„„- ...iil.l I.. .i..n. n„l. >s Ih, ,„l., wh. „ 1.11 I., ,1s. II. 1^ ^i -l'^"i.^ •"" ""I"'

v,l,,,,l- si,, l,h ..r ,1. s. It «, 1-. s|,a.|l,. .Il.v ,a |„|-|„,i,i. Liisiiiax a| .| „ ,,, I .

.

I >. a s, .,„.-

,;,,|„av. Ih.v r.lal.,1 Ihal I h, pi-,.Ms„„, « hal liapha 'a-.l ,ii. I h. '1 . ! I. '.n.i: .hstan.-. s

,,, .,,,1, la. liiii. s u,.,,|,| ,,..1 p,. s, Ml aiiv 1,1,; ,1 «as ,-, „,s„ |, n ,1 to i" siilli. „ nl Is

„,,,.,, .iiili.aillv. .x.-.|.l u, Ih.. .i.s,-. ,il i.il.. r.lial.l. l..!' a IImm^ sin'^.v. a,i.i ,„
Hns

Ih, (lass, wl,,!, ,.ui,ia|,,tl„ al.i.„|.l l.,.al. |,a,li..|,l.u. i„sl,c,,.-.. U pi.iv..! sliakniiily

, ill 1,1 III, |ilal. an. a , i..k s. ill,.,, ap,.. a,. .1 I.. a... uial...

I„ ,„,|„ i-aliv, , Th. s
I

I. .1 ..Hi ll :.^l . ..n V> I'll, crossin- thr .hs, rt «as l,.,.- ,V..ii,

sli,„-t,.,i. «,.iil.l 1I..I li. ...'sHv. ami .\.„ ,ii,l..u-..ii,l ,,,|.|,l.i,l. ...iiis,,!. ral.l, p.rs,.,,,.!

i,„|i,al,il ..is a 1, siill ,.rili, ir ilii^'Ii 1. rnii ,1,s,m ,inl. ,,1 u a^ , \p, r, n... .1. M
naissa,,.... a 1, as,l,|. I„...,li..n. Th- v s,,.- ,„„l .lav I h.. h. al of I h. s,„, « as Cunou>^

C.-stiii thai 111. |.;L'\pt,ai, .-sl.il. l!aiKv.i> iiili ns, . I ht la,., anil h.iii.ls N ,,,..' Conditi.iiis.

svst.n, sh.ml.l ll. lapp. .1 at raishiil. s,,iii,. Mist.n-.l. I.iit. at t li,. s.-ui,.. tim...

.110 ,i,il,s s,.i,il, ,.|- ( ,.o,,.. whi.h Miluallv all parts of th,- I-ihIv «l,i.-h w.n- prot.-ct.-,l

,,fr,,.,,l the po,iil I,, ai.st th.. Oas.s. s.i that from tin- .lir. ..f i.ivs of th,- s„n w.r.-

tl„ I, ,„rth ,,f thr .li.Mrt sc..|i..ii iiii,i:lil li. .-lull.., '.>y til., int.ns.ly .-ol.l ihy wm.l

r,,l,„-,,rtotlK. n.ir.in.Mm. wl„.-l. hlrw prr .stmlly Iniii, thr ii. rtl.



r.od KAii.w \^ \\()M)i:ks ()|< nil-: wori,!)

\

uvi r miles ;iihl lull., 1.1 i-.illiiii^ .1. s. I'l. c. .ii\ inc. .1 th.il s..iiii w h. v. di- ulliir (li.rf

Slli-li ;i CI .iniiiiLiI I. .11 |.i. .Ii,il.|\ Is i:ii-. . I.iil, iiin-l I .. r iii .| in r :iii. I . ;is|. r m. iiii . . .1 .iiti ss,

t 111 (nriiiiis .III.)!!!.!'*- .ii'MMllial. il. s|.i|. Ih.' ;ill li. .ii.jli tin ml . ir. .l:.i I u .ii ..I tin (Im.l.ili

oT,;|| 111 ,ll ,.| II,. Sim. Ill, |„ :IMi s| j\ ;|||;|l,|i ,.| |\ I ,, i I-, 1 1 ;ill,| lilllij- 1 1 1 1 1, ll , 1 1 : Ml N ., Illis

clljllmi:^. wliuli \\:i, i,iil\ mliinliil l,.r use , lul li.ul Ijiiii in \aiii. 11, iii.iiiil aim ,1 Ins

^ - -

POOLS Nl AK Ml in.kSG

This ilUibtraTinn shows the characler ul the country as the Oases are apprnaihed.

al'li 1' siiiis, I \\||, II lilt, IIS, ci.lil |Mi\ailiil, (,|iiiiiiili IVi.m I li,' i.lis, r\ alic- III' lifts 1,11 I lit'

hailliil., ,|iii,iiii|. I'Ai II I 111 II t h, siii\ 1 \ Ills |ilal, an. wliicli I, lit iiilniii' lo III, sii|i|i,,s|-

lail, ,| I,, k. , |i \varm. all, I .at tV, ,
j
ii, nl li,iii lliat tins,- \\,Vi lli,- r,iii,ims >,|' |i,ii;,r-

iiil,i\a!s ills niitiil III, ill Ihiir (aiii,|s ilii,i|iij. sliiaiiis an, I ii\,is. wliirli in

111 III 1 1 111 I
L" 1 1 III, "! I,, ki I |i t li, ir lilu, ,il 111 tini, s ^', ,11. Ii\ Ii.mI , iii|,l 1, il iiil,, t li, ( )asi s,

clli-nlal I, .11. Tins ^'iilii iilislniar\ ami |
n is, \ , raiici

Ni.l w il list.imliiiL' llii climalir liaiilslii:.s u.is n v\ aril, ,1. S,l, rliiii: ""< n'! n^Iih'Ii

wliali \M I, I iici.imli I, il. Ill, sill \ , \ |iai • a|,|iial'(il |iartiiiilall\ ),r, unisiiio. ami m-

111, ,\,,
I uith sliikim.' !a|,,,lit\ air,.ss In,' war,IK (iin\mc,,l llial lli. v.iiiislnil ii\,i-

anil liin,s|,,||, |>lat,aii. I I,, ,kiiK' •ii'\:iii,i l,a,l |.l, .m_'lii il i ci.nis,- kiwii tli,- scarp

riinuiiiLi I'. Iw.cii Is an, I
_"_' mil, s, ( >i Mi, s,,ni, x\ In n cr (•tliir. Mr. Wulkr ilis-

s,\,iilli ,la\ ,iiit ,.r I'aisiiiil a camp \\ is piil.li, il I li,' s|i, ik i n cliai'L;,- nl I In ca ra\ all

[iilcln ,1 I,, I- th, piii|.i.sc ,,| r, iiiimi.itrint; tn Inllow its ilixn.iis track ami ili-,ii\,r

'. Il' , s,ai|im. Ill ami t h, S,.|ia._' I'ass. uh, itcc if it woiilil nil iiiiat, K hniii.' Iiim ml, i the

til, Inn \\as t,. ,|, SIM nil ml,. Ill,' Oasis. O.is, s. 'I'li, ant i, ipal i,.ii |ir(i\, ,1 c.ir, I't.

>Ii, W.ilkr lia.l r,s,i|\,,i t,, , limmatc tli,- ami llic s||, ik uas al,l,- t,, imlicalc the

r.ak sicthin 1,. 1,111,1.' ml,, th,- ,|, prissim p,.inl at which tli,- ra\iii,' t, 1 iiiinal, il 111

i; 'I'Tc wci'c the siciiilcrcst liasiliilil\' i,f the ()as,s, th,- intr.inci- I), 1111: ^'|-c,n(ii

Ml ,|,,in^'. and. :iecorilnii;l\', li,' pmlicl th,' IKiin ulis, r\ at i,iii li\ a s.m,] (lnm'el'ci,ai

scarp |o|- a c,,iisi,|, lakl. ,lislanc, iH.il II anil s|/,
. 'This vsas snttici, lit ly i nciinriiLrmt;

scutli ol' the Usual cam, I trail, lie \ to priimpt el,, sir ins, sj iirat inns, the ii|)-
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sl„,l i.r uliicli u:is llir (lniiiiiali..n of tlir (lrri.|.,| to ,al)aM.!..n the i.lra of l:,ikiri._' llic

nuk stctinri, wliii-li lia.l Im,m Iraivil -n | u,, Im, s al I'lUshul . ami to ( anv the line

iimhI,. II, l,„\,.ui' ..r a |ia!h %vlilr!i ivnilriv.l arms, tin- l|.„l Sanil.u.l. a .NMiimrht

K.sMlilr a nradr <iC 1 m -'"). 'I'lii^- Hn'iiLrli irni.'ati(.ii ( luliaiikinrnl v. Iiidi a' llial Unic

suin.uhat strrp. Mr, Walk r ,li.| net (-,,11- was iiiHln- cmst ni,-t i..n, if tk. auth.pnti<-s

si,l,
, U> lie a pn.hilMlivr inclmr, s,, iii^- uciikl nn.k italr to wi.l, 11 tli. propos.-.l

that til. rr arr srvcral lailwav s in clillmnt w..ik so as to r..-,i\( tlir inrlals. I'liis

]i;iils ,,1 thr uoikl uilh .Ndi st,r|M r l.anks issn. was srtlk.l ainical.ly, ami IIk point

uoik. il !>• a.lli. s|,,ii. licshl, s. It was .|iiilr ok int.rconnrction rstal.lisju . 1
at a place

possiklc, wIh n til.- (Irlaikd sin\.ys uiiv now known as KliaiL"li .liinctioii. a h w

nn,|. itak. 11, llial lli. -lailr conl.l !.. (as,,| niil, s north of Farshnt.

,.^|,,,,, ,.,,,1,1, Whilr Ih. tuo -ivatrst plol.j, Ills ha.

I

>atiski,.l uilh this .iis.M.v.iy Mr. Wail.i- I... 11 a.lpist..! s:,l ,.Ja.l,.rily thr startni-

p,,„.M|,.l to link npth. n.u Mction uitli p.. ml In. 11. Ih. Nik \aM.\ an.l I h.- .1- s,-, nt

WADl SAMHUIl

A tvpiiiil Ir.Hl ol inviiuiy ihrougli whiih ihe riilway passes.

the pnvioiislx siirv.\..l track a.'n.ss tk nilo tii.- Oas. s tli.iv u.rc maiiv other

niatiaii, which inv.,Ur.l a (•.,i,si,|.ral.l.' .I.l.nl..l. tli..ni:li I. ss, r. .liMiciilt h s wlii.-h

.l.viation. If.- Ih. n i.tiirn..i with his still niiiaiiicilto he a.ljiistc.l. Th. as.viil

p:iil\ to I'ar ,1, which vv.is r.^raiii from the Nile \'a,llc\' to th.' .1. s, it plat, an

.laiiiiar\ V .•. tin- pat li-lln.hnLr c\p.- was fairly .Ictliicl. hnt th.- platcin its.lf

.hlioii haviii- ...-.iioh.l lilt.. 11 .la\s. .\t is not ok that .1. a.l l.\.l character which

this pmcluiv th.- .|n.s|i,,i\ ol c..niuct- iiii^hl lie snjiiios. .1. \\ on.' ]ioiiit in

Jul: the piMlcctcil Oas.s hue with th.' parllciiiar co.isi.liraiil.' si ii.l> u as n.ecssary

Ktrvptiaii trnnk voa.l ha.l to he s.ltl..l. I.i s.ciirc ;i line present ihl' a ivasoiial.ly

Al'ier cxiiiiustivc invest ijiut 1011 Mr. Waller e;isy griulieiit witliuiit li. ii\ y eurtliworks.

88
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The (limes hIm) r((|uiri.| cIdsc :itti iitidii.

Tliisc \\\\\ir hills (if sand, hkc the ijlacK rs.

arc I'oiit Iniially iiiii\iiiLr. .ilthdiiijh tiic pro-

;;rcssi\(' ;ictiiiii aciuss the (•(lUiitrv is nil

()1)S( r\ alili- lij the iKtkiij ( \-( . '1\h h( :i\ y
winds liliiwin;; lifxili Ihi 1 \|iiis(i| side (it tli(

dniK . pick ii|> till' sand I Ik rcrnini. ruil it

()\( r tile .-n st. and tin n ({(posit it iipim the

sill ltir(ii sidi . As tliise diiiii s an ni cdn

sidi ralili pnipiiitiiiiis, Mr. W alli r |ilaniied

a r(iut( whieh litt tin 111 U( II to oIk sidi .

Ill d( seendlllL.' into tlie ( (as( s, dWlMi,'

to tile pro|iosi(i loealion (hi\ mij tlir(iiii.'li

:i lii^ s:ind hank tiie (iii^iiHcr

lean d tile posslllllli \ of Sllhse-Thc Sand
Peril.

(|Uellt ;e'elinilll;it !• Ills 1 il( lek 1 II"

tlic line \\|i(ll eoll-.trilet d, hilt lie pri -

]iarei| his plans 111 case such an un-

toward ( \-ent should arise. lie proposid

sIkcIs. similar {> those utilised to protect

railuavs ai.'ainst tin nioviiiKiit of siiow.

F'ortun.at( h' tin t.'iilly has ihmt In ( 11

tlircat( ned. so that sand slieddinj,' has ii>it.

so far at aii\' rate. In < n loimd iicccss:ir\ .

Mr. W'alli r iiou rcliirnid to Kiii.'lanii.

while Mr. Sin dlock once iiion- Miitiir'd

lllion till di s' rt to complete more
•'"•''' ift.iil.d. hut still pii liminarv.
Arran^je-

, , , ,

mi'nt.s
siir\«ys. 1 pon llieir completion

Missis. KincaicI, Waller. Man-

\ ill( and Dauson wiiv in .1 posilmn to

ad\ ise the Corporation of Western l-'.L'>'pt

that a r:iihva\ was pirtVetly fi asililc. and

could III caiii'il out t'or a M-ry lo\v

capital 1 xpeiiditme. .ind they recoin

iiMi.d'd the adopliin of the narrow jjaiiL.'e

of T.'l nil tie •_' flit .' ', inches such as Is

used l>\- the Ki.'\pliaii Delta liailua\s.

luasniueli as this wniild he ade(|uate lor

nian\ years to come, and would ciiahle

const nict loll to lie c.iriii il out I'or approxi-

mately (ine-lia!f of the cost of a standard,

or Stcplii iisoii. uaiiL" road. They also

ad\oc.atid that construction sIiomM lie

ca.'rii d oii! hy dmct l.ihour. instead of

Icttint; the (liliri nndcrtakirii; out to coii-

tract. Hy this nn ans it would he possihic

to coniplctc till railway in li ss time, and

at a lower cost .Ml the snh |( ttinc that

would he iieci ssarv would lie in ri (.'ard

to the I vi'a\atioM and earthworks.

'riiesc proposals li( int; accepted, con-

slriictiin was umh rtaki n hirthwitli. 1 \ei\

111 tore the ideation siuNiys iiad In in com-

pli ted. 'I'lic (.'(irporatioii of W( stim I'.jjypt

appoint! d Mr. W.T.C. I!( cki tt, M.Inst.C.K.,

f^cneral manau'er to carry out the local work

to the rci|iiiietiii nts of the coiisnltini;

cni.'ineers. while the latter in turn organised

an ( nuniccnn;; staff luidcr Mr. liichard

Kniu'hts. as rcsiih lit ( nf»inc( r in (diarj;e, to

completi the linal siir\eys. alii.'nm( iit and

1(\. llniL.'.

The cn;.'in( crmL,' stall had an extremely

triiii; cxperieficc upon the dc >i rt. ht iii)»

iMider canvas for some i ii»lit

months. Sand stoinis harassed A ^'"e

them s(Acn Iv. and at times the Drouaht
locatioti pcLTs Were (ihlitcratcd.

{'he fact that cxi ly drop of water, as

Well as food, iiad to lie lirouj;lif up liy

(ami 1 ti'ans|iort ( nhauced the ditlicultics

(if tlie task, and nioMiiients had to he

|il.inned and c.irned out \( iv can t'lilly

to maintain coiislaiit communication ^^ith

the liasc. ()!ic da\. while the jiarty were

in the tielil 'J.') mills fiom the di fiot. tiny

Were drneii to shelter ''\ llercc dow-.poiir

of I'am which lasted tor twn hours. 'I'lic

ii.iti\es weic somewhat ama/.i d at the

occiirnnce, and stated Ihiit it was the

tilst ram that had hei tl sei n ill the

district for mile yi ars I

When the siirMyois came to complete

the loiatiou down the s( aip tiny win' alilc

to iipro\c sliLjIit ly upon M''.

Waller's roiiL'h pnlimiiiarv hv "<>* 'he

tlattemnii the L'rad. to 1 m •.".». ^g., secured.

Hut will 11 t he lalt( r n visited

the ( )asi s 111 the tollownii; year to make

.a linal run oser tin location, he devoted

tiiitlnr attiiitioii to the ilesc(nt into

Khar;.'! h with a \ 11 w to lindini,' evi n a still

( asiiT route. In this he was intmly

siie-e-essfiii. hecausc he reeluccd the pull

aijamst the collar to 1 m t(». This revision
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was i.r incalfuliililc iinjHiitainr. Miirc- .li- 'I'll'' |i(rnialMrit wav is laid Willi stcrl

<-arrviiiir capaiiUnl' a raihvjiy is liiuitnl raiK. oT \ i:.'iiu|i s s<(Ii(]M. wi iirliiii^' .'iti

l,\ lis niliiiLT. <'! iiicist :i(l\(isc. i;ra,ili(iil. | iids |i( r ^ird. l-nrlhr iimsl pari sin I

111 (.rdn- li, s, Clin tills ini|irii\rllirlil tll'- s| is ;in llsr,l, wond Ik lim <lll|i|i>\rd

ill,, had li> Im rairi.d down llii scalp III a III iK Nil.- N'ailiv and tlir Oas.s sicli.nis.

kmd el a cnrkscn \\. s\m(|.ii'^' i-iii\. , and .is w.H as lor a sliuil dislanci- mar the

paralli I tracks one alnivc the iillicr licini,' Ttitli iiiilr-i,ost oiil ol' Kliarf,'cli .li,iicli(.ii.

A CAMKI. TRANSl'ORT TRAlM UKSCENDINX THK WKSTK.<N SCAKH tiY Tllii ZIG-ZAG ROAU.

By iriK'eiiious plouiii!; ihe i.t.i.N.iy overcomes the obstacle •.vilh a nia>:imum grade of 1 in 40.

laid. 'I'lu' inir< nioiis plolliiiL' and liinldiii',' wl-.iv a suit outcrop was i iicoiuitc red

,.
I' the Inie at this point recalls III, rainoiis upon the discrt. 'I'lie line is pro\ id. <l

works ol a similar eharaeter upon the tlironi.'lioiit its len^ltli willi a tdephoiie.

l^'aiida and ILdjii/ railwa\s. At mile intervals the |iosrs are pn^vided

Meanwhile coiislrii. Moll was licini: piishi d with jiliiL' 'I'lks to p( rinit the circuit to bf

ahead with all spi.ed. The li.ise oroperatioiis tapp. ,| by means of port.alile instruments

was estahlishcd at (.ar.i. where all iiiati mils carried on each tram, •vheieby iitluT

and necessaries were stored, and win re tenumus can he rniiL; up I'or assistatiee iu

adeiinate supplies ot water wire oMain. ,1 casi- of need, a dirailment. or other mishap.

hy siukilliT a well. On the lirst sei-tioiis Owiuu' to the alisolnle sterility of the

nut ..f the Nile \'all( y construction was desert t here are no stations bet ween I. ara,

eompai-.ili\elv I asv owiiii.' to the iirevailmL,' in the Nik' N'alley. and Mi lurii;. on the

level character of the limestone surface of (riuffv of the Oases, a distance of 1(1-'^

the plati ail. so that e\eavatioii and develop- mile> ,
Short sidmu's or loops are provided

incut was reduced to the niinimiuu. When at intervals of 10 miles, to permit train*

work was in lull s\i-iiiL; :i.MM n.iti\es found proecedm;,' in opposite directions to pass,

tiiiployiiunt. and it .kniaii.ied elaborate At Klia.fieh Junction the rail level is

arran^'ciniiits to keep such a lari.'e- ce.le.ny •.'•JO feet above the si a. Leaving (.ara, the

aile e|iiati Iv supph. 1 with water, wliieh liael line crosses the Wadi Samhuel to gain tl.,'

to be. hauliel up m lareje- tanks from (iara Libyan Dcser^, the route beiiij; westerly.
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'I'lir 1 (Il'i- "t" III' |iluti-ail is IViU'li, il ;it mile

•.'"i 11% 111' .iii> ..r .1 i'i)iiip,-ir;iti\ I 1\ I :i-\' Mi^

I. mil cl L;r;ul' "l' 1 in .'id. 'I'h' miiiiiiiiI I \ i I

is l.'Jti.'i I'll I ;i1mi\ . -^i .i|i\il. 'rii. II ii.iiii s .1

UTHiIiIhI (|. -i 111 'i> III' . ill.'' "I III' Oils' s.

\\lll rr til' sllll. st liiuik "I I 111 III l~ '11

(ulllll, p .1. Til. Ii.l;il I. IIL'lli "I 111' hll''

H \\:\: mil's. 111. ,|,s. ii sii, (,ii i„ iii^r ti.-,

null--, wliili llir ill SCI lit iiit.i 111' ( lasi s Is

<||i ct, .1 111 .iliMiit 1" mill s. At mil' ."iT L

Williiii :l sIi.ik s lliii.w 111 til' lili'-. all "I'l

lidliiaii \V' 11 was ilisi(>\ I 1' il. aliii. tin xv at' r

<iillii'iilly ii|iiin til' [ilal'.m Im iiil' anili. it

was clear' 1 1 mil iii tin li"|i' tliat il niiL'lit

lie iii'liiri li 1(1 \ I' I'l sii|.|i|i, s |.ir I III- liicuiiiD-

(iV's, liiit imriirtiiiiati ly aiitinpAt mils \V( ri'

liiiiiiiK <l til (lisa|i|i<iiiit III' III

.

'riic li iciilii' it i\ 1 s wifr ilisi^tii'd spiilally

for til' s. r\ 1(1 . ami av "I' I Ik si\«Iiii1s

((iii|il( (I t\|i(. Willi li iiicli (lri\(is. 'I'lic

cviimlirs arc 11- iimIhs m (iiaincti r xsilli a

stroke of -ti iiicIk s. 'I'Ik lln Tmix is of tin

li( ijiiiiri iiatt( Ml. In (ndi r u> protect the

ni( clianisiii as miicli as possililc from tin

line p( net rat 111!.' s.ind all motion 's im losiij.

In ruiuiint; order tin i iiLrmc scuN s -.'-j tons.

Tlie t. niier. witli aiiipi'' capacity for coal

;iii(i wati r. \V( Il'Iis almiit l.'i tons ladi n.

lirin(.'inL' H" w il'IiI of tlic eompN te loco

inotixe to .'i.'i tolls iiii(l( r s( r\ ice eoiiditions.

Till rollliiL' stock llir(iiiL;lioiit is of the foiir-

\x Ik 1 I trihk lio'jii I \ p( . and ineliiih s two

v.-at( r lank .. 1 ai !i o! l..')UI! L'.alloiis capaeil'.-.

I!i aniiL.' Ill miii'l 1 1"' eliai.-M t( r ol I Ik

count r\ travirsid. the railway was limit

tor a \( r\- nominal lit'iiii i;;.Min.(MMi. This

n pn s, Ills ahoiil II. i; li> p( r iiiik . TIk

( Ik apiK ss of SiidalKse lahoiir eoiil rilmli d

to I his I nd \ ( ly iiiat( riallx . TIk Inn is

limit Milistaiil lalK'. and is a liisl class

narrow" (.'mil.'' road iii i \ ( r\ n spiel.

.shortlv aft' r eoiiipl. 1 1. ui the Wisliin

( las( s liailw.iN was lakiii o\ ( r liy IIk

( io\ 1 iniiK lit and iiici n ,.( nati il w it h the

l''.._'\pt laii .^talc s\slini. Tin pioxismn of

th( rail" a\ 111 I U( ' II t Ills n liiol( al.ihli out

post of |-;i.'\ pt and till Nil' \'allc\ i . ah( a(l\

pro \ 111 L' of mcaleiilahk -.aliic II is m-

diieiiii: the natiMs to sla\ lo till tin ir land,

whereas prc\ioiisl\- linn was a p( rsis|( nt

miu'iat loll to 111' iiioi' eoiiL.'' iiial Nil'

\'al!i v. Now ilial till Oas's an in loiieh

iMth Ihi x\(>ild's maik'ts the land eon-

tiL'iloils to Ilii Nil( holds out no indliee-

iiKiits, 11. caiisi till 111 111 till ( )a.scs is

eipial. if not slip. nor. to that friiiL'in^ I he

l!i\(r Nile 111 l(itilit\-. liid(((l. many of

I he ii.iiiMs u ho kit thi Oasis soiiK ytars

iiLjo now arc n I iirmni;. so that the (din-

|i|, tioii of this link of eommnmeatioii offers

an mtirisliiiL.' solution of the l''.;^'yptiaii

land |irolili 111.

...SB^b»«it

TKI I AT HAI.K WAY WKl.l..

This old Roman well was opened up in the hope that il would yield a water supply, but it was found



T„K ri.MO nRIDGI- CROSSING T HI- 1 A. IS Ol- THAT NAMK UPON THK COI.UMH1A RlVl-.R TO KNAHI.K
"

Th" URK^o" IkUXK MN-V: ro ..STAP.MSM a CONNKCT.ON with THK NORTH BANK ROAU.

On the nonh side of ihe w.uervv.iy Ihe bridge has a V arpioach.

A Fight for a Railway

THL SPIRITKD STRUGGLE BETWKKN HILI. ANH HARRIMAN I-OR THE DESCHUTES

CANYON IN ORDER TO OPEN UP CENTRAL OKIGON

^N II,,' <l;ivs ^^lHn rnilu;,-. wcv Statc^ of Orc-on rvr ^^vn r,,nhn,i.lat.d.

I\,„ii,.. Ill Hriliiiii. • \li>H,i.linarv 1< t al,,nc Jinictis, d.

I ;„„| v..„„,l x^nv ll,r ta.ti.s II was a ,1,^,,, ral,- liuiit Infuvrn tun

=—
'I

,„;„.liM,l l,v .oMip.-titivc in- unal railway maunatrs .lain.s .1. Hill an,l

^

t.p.ls )., MciiiT stiaf,-._.ical llaniuian. F.acli kii. " tlic ii„asuiv ..t I lir

^-^ , a,lxaiil:,.M. <,v,r ,,iir aii,.M„r. ..Il„r in matins |„,taii,n,u I., railuay

10^<^ S|Uiil.,l lussNs v,,v tlir „|,,raU,.., : .a.h l,a,l r..i,l.,.i ..I inillinitr,!

.,H,.,- uftli, .ia^, hut as a ml,- no I,I,„mI linaiirrs t„ ..msiininiatr his plans:
,

a^^h

„„lv n,k an.! «nnls uas s.,ill. It is ,lonht- uas in a ,K,Mtio,. In .(.ni.nand t Ik' m im.ts ..f

,„r,,v,n wlKi, l,,n|H,s «,n laiswl to IVv.T tin liiu^t ., -nu.nn^ ahility nr.Tssa.-v to

|„..,| ^vh.lh.i surh nirasni-.s as attrn.lr.l .oni|,M. W ,iul. m han,l :
aial .arh was

,|„. .„„,.,|,. „f hv, ,., SIX s.ais .,,, lor a ,|.t,nniiu,l to « m out. The n suit was

raiUvav routr into tli, hint, rlaii.l „f IIh' that a c-oin.tiy whi.l. l.a.l .v.naimd closed
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I' )

tor so innru' \i:irs sinlili iiK" rciiiinl il'-clf

in Ihr lull mI.ii, (,r 111, Inn. Iil;IiI. .ii-..;is^, ,i

lliilii (inc c ll'l 111 Alll' I II :i In I III I'l III I'.

jiml. what \\:is iiinri In till |iiiihl. Ill rami'

providiij Willi luii liisl rla^s iaih\.i\--.

("•'Iltral ( III l;ii1i llail iirill|i|i il ri.ll-l'li lalilr

alli iitiiiii Im Miim \iais |iii\iMn l\. II i^

a niiiU I. ilil. hail 111 .-'n.d:!:)

Mill >.
, , ,,

,, . siiiiai'i mill ^. \\ 111 IT aL'i iiiiH iirr

Imli K mil I \ 1 lA |iiiiiiii^i . aiicj

SI. uas \\iiilli\ i.r ri.nl.^l .iinl ri .ni|i|. >!

.

N iiiiH runs pri.|ii|s Inr IIh iain\a\ in\a-

sll 111 III' I llH li I I ill >\ \ « 1 11 I ill ll I Inlll

tiiiii In tliii'. lint llii r\|iiii^i 111 jiinihal

liiy thr ili-hiil ami llii Ihiil.' Ii iil'IIi nl

lllin IMillii ral l\ 1 lailuav \vliiili wmijil In

uiiav iiiijalili al llir mn I In rii i nil |)rii\ nl

an insnriiiiinnl.ilili si iiniMniL: Llmk.

Tlinsi- illlrlrsl.il ill (In 1 1. \ i |ii| urn III nf

tills riiiinliy nalnialU Innk.il In '.11111"

Hill I'ni- lis saKalmn. Iml sniin liin\ nr nlln i'

tliisr liiipis lailiil 111 mall I lalisi , As a

inallii' 111' r.iil till !ail«a\ Imililir IkhI liis

haiiiis I'lill al lln Inm . I Ti liail m ntiin i|

to cariA- ills mitals ilnwn tin imrlli hank

of till' (oiiiinliia l\i\i I' intii I'nillanil. aiiil

Ifarriiiiaii. wlio n li.ii.Ii .1 lliis ti nilnrv

as Ins |iri SI r\is. \i^iilnl|s|\ irsrlllnl Iliis

fiih aiiri. A IniiL.' .nil! lutlii' lii^lit insuiil

1)1 tun II till t wii inaLniali s, lint Hill

triiiiii|ilii ll cnmiili ll 1\ .
Ill cansi tin- conits

rmitiil llarnin.iii's ilifi nr .

Till- piiii tral mil nl tin ar.alilr cnnnlrv

of C'l III lai < In i^nii was ililiiciill. 'riiri(> \sas,

ill t'ai t, iiiiK mil' a\ ail.ilili n .nl. ,

Defunct
Lints.

ami that ^^a^ In \\a\ nl' tin 1 )i s-

chnl' s liivi •. wliiih Ini- till lalti I-

part I.r lis inins. . In jnm ||ir ( nlninliia,

InlliiN^s a nnanili iiiil' wa\ In twi 1 11 tnui 1111:,'

Ualls III' iiM-k. \\ lllrli at pl.iri s pii ss so ilnsi 1\

tofTctlii r I h.il III! rivi |- liimiiiis fiiiish irti ll

ami rusliis tliiniiLili tin raiiMHi III linliiili nl

rapiils. iranimaii liail m.iili an atti nipt In

iliti-l- till- cnniitis li\ sinking; nil' Inr 7(1

mills in .1 sniilliirly iliiirlinn I'lnin Hitiys.

.'1 latlnii I'll Ills rnail. wlmli takrs (|i|.

snnlliiiii li.ink nl tin (nlumliia liuir into
11 1 1 .... 1 X . ..' I. . . . I. 4 . 1 I II

paii\' liail rssaviil a similar I'l at liy riimiinf;

a Inii j'rniii Hallis. Iml iin \ m \ 1 r lihI ,aiiy

fiilhi r than lliilm-. .•'..'i mil. s sniilli. Hnlji

llll s will \lllll;ill\ t\ln slliaks nl' lllst.

'I'll. \ iml iiiiK ran IhrniiLih nnprnihiil im>

rniinlrv. lint. Inllimim.' thr riiiilniir nl' the

laml in liiir pmm r rashmn. wiir i\pin-

s|\. In \\..lk. ir.ll 1 mi.lll I'll, llslliil ill as nf

pit. Inm,' iiii\\arils I'lnm .Shanikn, Im: his

I ii.jin irs ilissiiail.il I .is il wmiM nut lii>

\M 111 ll 111 I \p n^ . ami Sll thr iilra of npi n-

iiiL,' lip Ciitial (Ir.Ljiin lanL;nisliii|.

.\ml thr cnnntrx iniLihl lia\r wailnl fur

a riil\v.i\- still h.iil it lint li.iii for a \isilnr

w lin canii inli 1 thr ci ninl ry os

I iisiMv hriit iipnii an ani.'IniL; ^
.Mysterious

Imn.lay. II.' was a prisi\ 11111^; \isjt,ir,

lll^|•lpll ol till Wallniiiaii .art.

ami jnllnivi ll llir ri\ 1 r I'mni iiniiil to pniiit,

aUv ,i\ s lishniL;. Iishiiii_r. lishim,'. I fr In ranic

iinitr .a ramili.ir IlLliirr In Ihr oM ranrhns

^\lio hail hail tli.- intripnlily In p;is|i in

a.haiirr of ri\ ill ^at inn. ami u.as ,al\\.i\s ;i

Wilrninr i.nii s| in thr Imnirslrails al nijiit.

I!iit Ushniu' was Ills oiir ohsrssion. Win n he

liail rxhaiisli ll cniiv rrsat ii ill rniirriniliir the

ri\rr aiiij its pri/.rs, hr lisln il in otlirr

iliiirl lolls. Dill tin i.inrlii rs want to nalisc

ami ji. I lint '.' Win n't tin \- sirk of w.ailinij

for a railw.iy whirh m \ 1 r cainr '.' Why
wasn't a railwav run into it '.' Wh.it jiad

III col nr of t In nil I rliarti Is ^.n'^inti i| in \ lars

1,'niir liy I'nr r.aiiw.ay const riirliiui '.'

Till- raiirin Is n plini to all inqnirirs ijiiite

iniion ntl\'. ^ 1 s. somr wonlil lir uhnl |ci i_rrt

into morr roiii.ii nial ti rntnrv . .inl\. havinij

Slink tlirir s;i\inrs ami nii.alilr to Ijnil liinrrs

for lliiir patrlii s of kniii upon uiiicli

tiny ri)iilri\iil to 1 kr ,an ixistrnri . wire

forri.l In stay, lltliirs IhM on Inraiisr tlio

riLiht of w ay nf thr pinjrrtiil r.nl\\a\ ral\

thrniirh llnir lamls. Somr of tin 111 1 \ rii

pnssissril siirli fr.ani'lnsrs, w lii.'h ritli.r li.ad

1)1111 riM 11 to tin 111 hv ilisaiislni mnns-
si.inairi s. or liail lin 11 piirchasrii 111 tin linpe

th.it somr liay tin v would lirconn salnalilc.

Till' lishrrinan listi iinl. s\mp.al |ii,i d witli



A IK.IIT FOR A RAILWAY

til, i] ImiK il |iliil:iiilli:i>|ii^l. Ifi \\"uhlliil|i

till 111. Mom A was 11(1 iili|ri I III liiin. \[r

coiilil iiiaki il I asH r than liny ciiuM.

Ciiiisi i|iii III Iv. wliiii III! Iiiilii|a\ i\\r\\ to a

cloM . Ilir aiiLili r roiiml liiinsi ll' possisMii

III' a |iili 111' |ia|i( IS I iitillini,' I. nil to this ami

t hat ramh ami sonii t liini,' i Isr. Ifi appi an i|

to Ui- |ii ilirlK salisl'iril uilh his jaunt, ami

the old lanrhrrs wlm wi lit a\Nay uilh his

iloji.ils 111 thiir |iorkil- wilc liioiT than

plcasiil at lia\iiii,i ^oi ,,|it of had dr.iis so

prolit.ihK-. 'i'hi stranirir iiliirmil to Port-

l.ind, whrii 111 nut a I'ik ml. 'I'lir |ia|ii rs

uhirli had In in i Ach.iiiuii d I'oi' rum ol 111'

rraliii \Mii I \aiiiimii. and. ii|)on tlic coi,

cinsiwii of t hr coiiM I'satioii. tlic .iiii;!' r

|iailid with Ills aci|iiisilioiis an- a rii.iid

£:!(». 0(1(1.

Hut till ranch, i-s. as tin \ \\ i nt out,

talkiil alioiit till ni\s|i lions straiiLlir who

had s|i. lit wirks 111 I hi ir I'oiinti .

^
^'"'''

liad passed i\. iiliins with till 111.

Scheme. '

and was mad i iioiinh to liny up

tliiir woithhss iHdpritKs. Maii\ lannhid.

hilt othiis shook tluir Iliads, ami < \-

plissrd till- coinirtlon that tllil'i- was

mrthod m liir st raiii.'i I's inadnrss : that

III- had not \ isili d such a Imlc as tin

Dischnlcs (aii\on lor his hi.i!:h; and

that he had iillciior iiioIims. ln\(stina-

tlolls rc\ialci| the lacl th.it a couliol-

Iiiil; inti lest in the nioiilnind () legion

'riiiiik I. me Hailuay had Imiii secured,

toyithir with litjhts of .\ay tlironiih the

Dischiites C'aiivoii. l\\idiiitl> sumethiiii:

\vas al'oot 111 the iail".i\ liiiildiiii» jjainc.

'J'iic i|iiis|iiin was: •'Who is In hind it'.'""

(poll this issue nothing;' sal isl'aelory was

ohtainahle. The whole seheine had Ineii

\V()rk<d so skill'iilly thai the siraneir hail

tlisjipp' ared without lea\ iiil:' :i trace luhiiid

liini.

Shorllv al'tcrwai U a railway liuildir.

uiidcr tlic jrnis<' ul' the ()|-ci,ron (diistniction

and ()ii,Mnisatioii Conipaiiv , apjieanil at the

mouth of the Deschutes Hivcr. Ifarriiu.an's

Mispuaoiis of the luallcr were conlinncd.

Tlic cliiiiKTS \V(.iv a tliousaiitl to oik- tiiiil

this ( oiistruction ( oni[iaii\ was aetiiii,' on

III half of .Inn Hill. Iiec.aiisc the iii.in vmIIi

the ri in-^, Mr. .lol n .Ion I'orter. h.id liceii

iilehlirii'ij with the niareli down the iiortli

li.iiik of t lie (ohnuliia.

.Nil ant line iraiiniiaii h.ad liceii workini,'

ipiielU, so as to lie ady lor any move

dm e||\- a c.ird w as |)la\ id. I n-
Harriman

osli iilatiouslv he had ciiyaL; I I he

ser\ ices of (,eori;e W. liosclike,

one of the cliMiist I nemcers in the

S' lies, and had told liiiii to i.r(t ahead on

,1 siir\ey th iiiyli the ciiiyon. Tiny

coviTctI tlieir hacks \m II. They sl,.rti(l

out from Sliiiiiiko, an Mii.itid, dreary

^i.of in the h. art oi the and hilt, ami i)y

so iloilic; ere alile to keep out ini p I Isll i\i'

stiMiioi rs. I'ixcryonc not connected with

I he part v was serul llilsi . I
In fori he hoarded

the tia a at l{ii;i;s, and if dec im d iiiisatis-

factor\ w.is told that the train ser\ ice had

111 ell Sllspelidid, thai if he was so I . ell

upon eitiinn to sMch a hole as .Shai. .o,

well, he could walk, it \vas an exhilai.it-

iiii: lli(iiij,'li nionotoiioiis jouiiii y oxer to

miles of desert !

'i'lie iraiiimaii siiiAiAols vail thiir lilu S

lip ,111(1 dovMi the ri'.'l'. hut found that the

siipi noi- sid( , from I In const ruci ion point

of \M s\, \^as lilid in the moriliimd charti r.

So thiv coiili iiteil Ihiinsihis with the

opposite side of the wal(rway, 'J'lic old

((leedii ill ' r \Mi^ for •' liiK' as far as

.Madras. I dthwith. irarrimaii. \\li(n lie

fil((l his plans for a charti r. ih cnh d upon

."Madras also. He calk d his pudject the

'• Deschutes itaili-oad,"" ami liied his route

accordiiiL;- to law,

'I'heii the h.ittlc coniiiicnci d ill urini

earnesl. No i|iiarlir was to hi askid or

eiv( 11 : IK it 111 r w i mid help t he

other ; Would not i \ en ohlii.
Thi- I ixht

Begins.

with a ipiid ol tohaceo, .\

poK ulot crowd of navvies - (ireeks. Italians,

,Montenei:iin-., { roafs ami -vvhat not wi re

recruited and rushed to I he I'especli\c

fronts. Shaniko iiccanie tlie lieadiiiiarti is

of tile Ifarriiiian caiujiaign, wlunec all
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Mi|.|)lics \Miv -lii|.|i. .1 III. \l lii-t tli, IIk Mill I.I.. > Ii.mI .III ..|ii.ilK litntiii-

ll.iwirs ll.lil \n u:ilk I'lMlil Sli:nilk.. t" l;l-k Mil III, II ,1.1. Inr llil. ^w.lk lli.\

II,, ,:iiii|i-. .111,1 iiKili\ li\ till- liliii llii> pressed ililo -, I \ h ill, |ili\.il,|v vMi.,1

ITaeliril III. M I' .nil. Ill Wry, Imi .'i."! ii'ilrs i.l liiK lUliiiiliL; In. in l):illi^ In

exIiMllsle.l Id .1.. .ili\ u.iik |..| .|.i\-. r.i. k Diilin TIm lie. |..l. nuiK "'iv ilii\.ii lo

ti:iiiis «,ir (iryaiii-, .1 ^nlh .ill -|«..l L. \^ i-
|

1^. l.'llin^ int" lli.- ciiivciii

\

Till HII 1. I INl. THROUGH THE DESCHUTKS CANYON.

HiU and Harnman disputed tlie ujy thiougii the Desthutes Canyon to penetrate Central OreRon. The

result is that the Hill line shown in the picture follows the one and the Hartiman road the other side

ot the river.

(.;iny ill 111. I \]ili,--i\i -. I MiiU's. :inil |irii\c.l :i In .-irt -liii akiiin la^k, as llic rlill's

,,t|i, 1- I'liiU ia-il\ |Miil.ili|. -iipiili. s. \Oiil. sli. , r. .1 up Icii- a niallri- i.r -.'.(KKM. . I .ilio\c-

m;ii,o. III 1111,1 w, I, l;iiii..l on I.. .Iii\. a. 111.' wahr. ln>l. a nair.i\\ /iu/au trail

iHiLili waLi'.ii I'la.l li. til. \ari..n-, r;iinps. \i:is ilru.ii ilinwi tin ilill lari- lo lai-llilatc

It i\:,s 111. r, l\ a t.,l. i.ia.l. an. I tin- 1 1 . ii/,h .1 tli. .1. s,., nl nf lli.' pai-k tiains. I.al. r. 111.'

pas-ai^. nl sliMiii ^!,,,\.U. Ii;illasl Ini.ks. Ii.ul \s.is \w.l.iitil nnl t.i p.iinil wli.il.ij

an. I liLilil eiiom. ^ |.,|, il np li.iill\, lint tin \.lii(l<s In liiii\e up an.
I

.Idwii. ,in,l lli.sr

!.-.'(l.(l<)() r\pinil..| lip. Ill this pr. Iiinmarv \\<iv niaiiipiiial. .1 li\ I'lpr an.
I
larkl.. the

N\;i, hii,| mil 1,1 M.Mi.l pinpns,', h.raus, /i^ /a^ In inii l.ir t'"p sliij In eiiaiil.' IhHsis

Ih, I, lis .,\,r !;•.'( 1(1.(101 1 \Miilli (if ( ipiipnimt !.i iiiii\e tli.ir Ina, iinaiilcl.

aii.l supph. s U( r. p. .1 lliln t he enlist niel li.li 'I'll.' liulit hir i, pnss. ssinn ol' 111.-

.....,.,.. 1-. ,,iii.,il,. Iiri-iinrv was streniiniis. ami it.
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wasno in.-iv paprrci- l.L'.-.l HMiiuinnn- I.. n|, unnl„MA..l "illi l.n-tlis ..I' Insr. ;,h.|

Mcniv t;i.'t.,-,-,l a.!\antilL;t-. ! LmhIIm I,.,,,,! nlaiit mil' Hi-in s,h,.-Iu1K. Iir..l ll

„„|,Kl„lu Im ,,|.|,uMh, „n,.,. u Tl,.l |,l,.,„l V..I,,,.. ,1, hrli,,, IIm .|,ut-

r,,,| I ,„,,,M.i,r,, Tli. Mill iMVM.s l.nni; iMrJI,. -I IMS. .
.m.l ^1 ,n,ulliMt

„,n ,„ |M,.„.MM„ ,,! ;, ,Mla,n sput: . h.n-. > IkmI l...n I;, el, im^Im.I n r,,„-

l|„ ||;,n„M:,n ...,n^. .-ov,!,,!!!,.- l.iiiU,.-.. ii^mn In ;,\,,„l. ,,. Il.v L'hI. i
i.'

lUliniNG T.n AH>1. Sl.AN OK IHK CKOOKl.l. K.VIH URIIT... 1
HOM MOIM SlUKS OK Till

l.LlI.niNO
1'"-^,^^.^^^ SIMUI.TANKOUSIV^ SHOWING IMK TWO TK A VI I IKRV

,,„l l!M-^.Ml.inrnt ul'th.^iss,,.. waslrft to l.loun skv l„o|,. .o tl,:.t tl„. vaM,,uisl„.l

l.rnl. loiv,. I'os.huns u. iv in^l,.,l ai.l «, n ahl,' lo n -a,,, ai.,i to stivn^tlK n tlinr

(•arri((l \<\- o\ rru li. liiiiiiL: iniiiibrrs. aiiiH ! position.

uitl, ni,k .V - s|,a,l,v ,.,.o.l,ars, l.an.in. i-. Tl,.' sIm lilN liM.I tin' .Host liarassum time

.„„, „|„, ,„,,, 1„ ,„n,. the visitors „rtl>,irliv,s. .lol,„sl,,nl'ort.i-, IIm lua.lot

u,,v .||s|,oss,ss,,l \.v slrataovin. On thr I fill -.mst nirl i,,„al annx
,

|.iov. ,1 t,, !,<•

.„,,• ,H.ras„,n 111. navM.s l,a,l In at a ,.x..r,.t lonally rlnsiv,-. '1 I,., .mIu as hiiiM. r.

|,„ni,.l ninat innLi' a rain n( l.onM.is ar.M.stonu.l to Wvst, in nn llio,|s ami r.,„n-

l,,„n l|„ JMiuj.ts al,ov,. lau.H-l>r,l l,v tlinr try. an.i mjoMiiL' Hi- tussl,, n,,t tli, lav.

.,.|vrisalirs hut thr latl.i. u In n tluy ,,n i, is track \ '.v M""''^i:^- H. lia.l to la>

,,„,,,,,„, „„„ ,,„..,..s,„n of th,- ,v.,.a,a.r t a lounl U'.n mil, s „t tot, .>oa,|s. an,!

, ,t, nisl„,l olT in a .s,nr, r ,,,<! pr.l. On, at ,.la,.,s v,l„ n- l.^ lonn,l tl„> |,mM,.- m.Ii

... ,
, ,1... ..:_,,..,,.,.,,,! ,r:,,,,' ha,! stoliu r,,a,ls I,, c.nllirt Willi III- plans, li,' iinli, si-

89
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W I

III.

I>l'>. llUtfS

\v;is iniiili' til till lllipnv>l\i iiiMUiit.ini i iiil:'
u,^^.r

\ larLji \vlii.li liMuii, .j.mii ii|p..!i lli'

7,,(. UAII,\\\^ WONDIUS Ol lili: NNOHM)

tatinu'K cli\.rtr,|. .,r .v.ii clos, ,1. Ih. m I., .nil-. I.., ,1s. |ii.<fs ol' rm-k iiii.l ..tli. i con-

snur. Ills i.iil|...sr. Sucli lii-li Ii;iimI..| n . hi. i.I i.iis-il. s « Imli «.iv v» ;ii;. .1 Im I «( mi

.hsr. s,„ct of th.- finhts ..I III. |"..|.l. Ihr (.Mliu's .,Mli. I^v., .;:ii,|.-. N. it li, r «
.
miM

Ii:i<l il> ihi\ital>I<- forollaty. Injun. -u. u.,v. .mi.I mat;, is i.nian...l in iiliiv-

tii.tis VMIV issii.,1. and III. ^liMifl U.I. in., until III, issii, «as s. II 1, ,1 l,v t li. luc.

nnlin.l tn s, im IIliii n|i..n l'..il.i. Lnt .,|.|,..siii;r lafli.iii- ni.ikmLj lli^ l.in.l in .lis

aitlKiiiyli 111.' iiiyniiiil Hi. I.i" M..ni-. .1 |.ul. a jmiit rmlil ol u.i>. .ni.l -., Hi. Umi

thr (•(Hinlrv I'ui- «..ks. Im n. S.I liaik..! Iin. s «.rr I. ml -i.lc' liy si,l. .

tlir railway ImiM. r .ln«n nnlil it uas I,... Tl.. I), -hul, Uivf ns.s ,n tin ImijIiIs

latr. Diivillx l'..iM liM.I ailii.A.il Ills |iiir- uttli. 1,im:i.|. .\|. .iintaiir- •_'•.' I
mil. - -...il li

|i..v . lie ivstoi. il ..I 1. o|Mni(l till liiiiliways. utili. I ,.lniiil.i:i It

s,, that till ininnc Ih.ii unt I... am.- us, I, ss. liml IutIv ilin iI i. .ii |.ar,ill. I «it

( )n tilH' (MTasiiiii all «'

|iii ss the wall Tuav in!" -v n

ran was Imilt as an . s|.. Mm. lit .111.1 hair a I'a.iln -aK.Mi.l. In it. u|,|.. r r. ..rli.s

.1,,/, „ III. II l.,.anl..M.. .. \ '..|.. ^as|K,-.s,.| t h. « .il • ru a s t r.iv
.
r-. > ,

x,. i ilin-lv f, rtlli-

I,, III, liaiik t.. . n il.l. .in.illi. 1 u;iim t.i.issisl lii-likni' I-. "Ii'i. Hi. I,, ii. Ii. ^ I. ii.l Hi. ni

„, st.,,ii,L' Hi. iT.ilt. iJllt Hi,' ar-,.. "iHi ^U.^I-'Hi' .nllKali..], ..I v. I pumIu,-,-.

jt, |,,,,|. I,:, I iH.I - iiian> hnnilri.l >ai.U, 'I'Im r. an ali-iit MMiu ,.|u..t !• ~ ..I'

uh.ii It ua- lauL'lit 111 i.iii of tli,- rLirfiil I'lrmiiii; l.iii.l innn. .li.it. I\ tnlmLiiA t.itli,

„|,;,||„,i,U. tui-l..! r I. ui.iirh,.! I,. riMi. aii.l Ihi. t. iiH..i\ i.
1 1. . Iv u .it. n il

|,i, ,.,.s. an. I -.III .Inlliii.j .l..unsli.am a !> niiiii. rous small, r sli.anis riMiii; oil

hi;,,, ,,r ih. nl II..--. I'.\. lUliiiii,' Oh iiHi.r si, I, ol III. Drs.'liiil. I!r.<r.

l)oa|-,l was l,,-l. ,111.1 til. , I, ^^ ha.l .111 iM-it ulii.li. all.i- in, an,l. miil' tlii,.ii:;li ali pt

in.' sci-anil.l. m Hn -..tlmiL' ".it.i-. oni- \all.\s an.
I

rollmi; I,, n. Ii
1

iii.i - Im 'Iv

man i.iiinu: I.. .Mm.., I, I H. '-"ptv into t h. tn-t n. .1 u.il.iu..y.

\|l|„,i|.J llill. I.\ I., inu lii-l 111 I'll tiH 1,1. 'rill priii,ip,il tiilHilar\ i- Hi, li-o,,k.,l

^,,.,,,,.1 ,1 nl ...111.. .111.1 .•arii.,l his liu.r. ulii.li wiilI- ami tui-|. in anoilli-

Mii\, \- u II I.Tuaiil. hr niMiMil u,stiil\ iln-.rtioii throu-li a lir-t ,lass

Hill ., .,\,|, ih.rl, lioiii his an stoi-k an.l IVuil niisiiiL' ,li-ln,l.

^'"''^''''
'ta„.ni-l. «li.. ".I- l.nil.lm- Ins Mtn llouiii- pkiiiills L.i- .•!.-- mil,-

|,.ii/i.,IK ,l,."n 111' opposil,- hank Huoi.l'Ii Hm aial.k . . .,,i,t is
.

th. 1).mI„,I,s

,,, ||„ ,aii\..n. 'Ill, llill Im. Iia,l to pi.ri-,sth. iii,.iint; an-, u hi,h li. m- iii

.uniM a.io- 111, iiV'i. I'Hl "'I' ol"lnial,- Hi' hint, i laii,l iip,.n III. ii.i.th. in -,.!.,

,..,,„.h, , si I .111.. IK It, Ih. llill n-hl of Thr tian-f..im,ilioii Is n maikahlv laitliiit:.

„.,,, \l,„.,s ,.,,,,1,1 i„. I III. 1. 1,', hmitos,!! \,r,lant ml, -,,,1 ,-,,llin._. -. iiHv up" i,ls

,,ul. \ suit ^^a- l.o.uuiil a.jaiiist him to louai.l- tli. i iiitain i.m-. - _,ms u,,\

,., ,1,1.-1 th. vah.lilv ,.l h:- M-ht-. lUil l.,-t,nlils. Th, MM r ha-
,

,nU oil, po-.M.-

|„r,„, ih, a,ti,,ii sl.iit,,l Ih. ranihir lia,l oiitl, t Hi, D.-iliul,- (aiiM.n u hl,-l, is

,.,„Mph.,l «iHi III. r, ,|ini, n„iil- of III, l.iu. iioHuiil' hht, .t I,-- than ,i H-ur, in tli,

au,| 11,1.1,1 ..,,1 Im .h-p,.-, -,,I I,\ aliv lampait. Toi 1 1„ I:, -I 11 , - ,'l I-

manii.i ,,l m, a.i-. liilm, H., Hill h„v,s noithuanl ih.v. Hi, uat,iuav -ui-, s. I„,ils

ivalisiil th,' ill. lofthi- ^' H„s hiuiiil :in,l tl.,in,l, is lhn,UL.'li tin- p.,1 iii, -,|i|, .in,l

th.ir ohstnii'lioii as-i ., «,,.-. silmi.Ii mipn-iv' .-.ms,,,,. th. .hlls ,,l uh„h at

caiin-. Th, i,ia,.s,,l,lhisr.in,l,to iraiimiaii' |,1.h-, s n .ir up alm.-l p, , p, .i,l.,nla. U
.
ai„l

IMivsii-al ,n,,rl- at ,l!-pos-, ss„ ,u at oliir pn -- -o ,|.,-lx I,.-, H„i Hiat lli, umi'

was a|,|iiais I., I,. I. .in,, I u] .Is -i,li .
an, I is

rlisiii'il, .-,1., ,11-1 Ml, 'I .olial |,I,,._'r. ss

h, 1,1 up l„, a,.-. ,,l 111, loi.l, -I- Willi nsi
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fonni nisliin;; forwnnls witli i.. mli^li

viliH'ity uixi iil>M.liil. ly imiiii\i«i'l'l' •

'III.- Mill lm<- runs IIiiohkIi IIk- taiiv.m

aloiijj oiii liMiik. Willi, fh. iriiiriiiiiii.

roiiil ('"illoHN til' ii|>|">^it' Nliorr. 'rii'

f«»t i.r roiiNlnii iMiii II'-' loaliiit'c liaui-f

ciwinii t(« tin < iioniiiiiix cliiimiiil ii|h>ii

(•X|>l>>-i\<^ in l»lii-tMnr twit sliilvis ii Irw

fr<t iilxiM liiul" wiit.r lo n r-tivi' Hit-

rails. Tlif Hill sv-liiii. i.:ilisiii« till-

iiii|M.rtan<< and wiallli "I iIk' fnillic

wliiili w.mlil ciiMi' ilir<<tl> till tini'crv

wav up. ii.il. M-f nut tc liiiilil a stMi lani

liii. Ill 111. I«niiiiiiini with lasy trraili's

ami opiii iui\ -. ami laviiiu tli.' |i<r-

nmiiiiif " i> "I'll X'' |i"i'ii'l "'"'•» '"''*

irnrriiiiaii riiniii.ir- di. li^lll<l -iinilar

aiiiliitioiis. but liotli t.'iiii'l if a somc-

wliat I Aii'.p" latiiiL' pii'p.'-itiiiii. iiiaMiiiii-li

„s til. ni. 'K li.-i'l '' '" lil'l' 'I '" •'"

:i|liliM. ..1 k."lMt I' ' I.

At piiiht Ihi l.iiMti.iii ('I' till-

Oi.'j'.n 'riiiiik Itailwax w:i- iiil. ri npi.d

1,\ II,, ( iiM.ki-.l lli\i-r aiiil il-. i^iilcli.

'||„ hill' 1 is iii.n !> a i-.-afk in lli<-

tartli^ I'aci I'M r •!'"> I" • 'I" !' "i''"

wmIU alliii'-l .1- \.lli'.il .Is :i plillMlil. t.

•|-,, avi'i'l llii i:ili' "11 |ii"V. I HI p. '---il lie.

S.I (III I iiLiiii. ! r-. I«il.ll>' ii'lMK-alcil a

I.ii.Im.. a slliulc aicll -pall iil' .MKirnt.

uiIJi |!,i i;iiU ;!•_'» IVct alii'M 111 II.."I

1,1 III. rill. \\;i- ill -il,'!!' ' " w^'- '""''

(,nl Ir.iiii ..I'll <-liff iipiili 11 i-aiililiv;

-,\s|. III. hll^, ll.'t.'ll. s I), ill- 'III Ml till-

cili^i- III' III.' pnii|ii!i'ii- wail- to vvcvW.-

tin' sk.w lia.k-.

A ii'iiipi. 1. aim in c. .iiih rl i.'ll " il ii

this work \M re lla- m.aii- |ir.'\i'l..l I"

nialilc the iiu-ii to pa— I" aii'l li.'in

til, ir H.'ik Til.- .amp Im.I I" I"

I sl.ilili !i' .1 111 III:- (-aii>..;i I.' - .in-' III'

iii.li-p. ii-alili- ciiiM- pi-i>\iniil\ I" \\al.r.

.\ii mi-jiiu- railuay l)it\M-i-ii iIh I'
'

,,r til.- ._nil(-li ami tl..- top of lli-- \\,ill-

l>. ma mip.i-HM . a i .. hi'M. r wa- -Imiil;

,|,,\vn .111. i-lhl. \\lii.-li til. 111.11 u.r.

,.,,nipi II i| I" -warm up .ni.l .l.'Wn. 'I'll.-

ia.l.l. I »\a- ail.. Ill .lou i. . i m ii.i^U..

||i.\^ Ilii- 'll.ll^ W II' ' 1. I'
. . ." ^

RIVKR t-ANVON KKl.GK REA<H1-.I) THKIk \A<Or>.N.

.\ rope ladder was slunu over tlie clitf comn%unn.-aiing

wall ihe *.utitp Lelo-.v.
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ntl,l s..inc KM» lun-s Im,I I,, l.r 1„ u,,l l;,l, ,1. A l^,„;llk;ll.|.(l^um^t^n<•r in .•..M.lrctinll

Wli. ,1 ii sir,.:,- uiimI uas Ih.uIhi- tliioimli "ill: llir I,., iili.m of tin. I.imI-v i. Ilial tin-

||„ nil. uliM-li arlr.l a. .1 Iniiii.l. rhnilmiu I'.mn.ial ions r, si uii >n\u\ vnrk.
^^^^^^^^^^

|,i,,\r,l i„. ,as> task, a- 111. la.LIrr sunn- "Inch is .ninviv rx|M,s.,l ,lurni-
p^j^^^^.

I,,;,ii(l lid ni IIh snlisccncnlnii; hiaiin. r. III.' s,as,,n ot |.,u uatcr « Inch ijuildinji.

I |„ai cnMT-.aH'r iVcin I lu nth <>i Ihc L-rnri-ahv rslcn.ls iV.nn Srpt.in-

Ihs.inil.sCansnn Ihr Oivm.n Trnnk IJail- 1h r 1^1 t,, Maivh Isl. Dnrin- Ihc n-

ua> has I,, cross Ih.- ( ohiniliia niani.l. i' of I h( \rai- the water rnsh,s (,vcr

Crossing liiMi' ni onl( |- to cllc ct a this,- n,<ks uilh tciiilic r.n\. s,llnii; n|)

the C.lumbia
|,,,„,|„„, „,,|, ,|„. s,|„,kanc. Ilcmiish ia|.i.ls and uhnlpools. IiulcT

l>,,lik.nil and S<atllr IJaih th.s, conihtiolis Ihc period availalilc I'or

u:,y. or. as It Is nioiv c,,llo,|ni.ill\ call.d. work npon Ihc roniidat loiis of the piers

th(-- North Hank Uoad." Some dillicnUy was soncwhat restricl.d. Ihc men li.mu

was ,\p,ri.ne,d m del. rnninnu t h. na.st crowded upon t h. sites dnrint: t he low wal, r

Mnlahh sit, \\,y the <Tossini; owin^' to s.ason so that th( ntmost a<!v.mcc nn-lit

||„ uidth an,l tiirhnleiit characlcr of he cITcctc,! hetoiv th.' nver rose. l,e,.nisc

t|,e Cohnnhia Kiv.r at this point, hut wh n 111 Ihiod Ihc piers w.rc absohilciy

uhiinalelv it was ,l.ci,l,.l t,, take it nnapproacha'-l. . Kor a simihir r.asoi, it

dircetl\ ov.i the ( ehlo l-alls. .-aMid npoii was ahsohitejx impraet icahle to carry i>nt

tlicir discos, rv in IsO.".. hv I.ewis and the set tmi; of t he steel hy means ,,l' t imlicr

llark. the famous ,Apl,,iers. th,. l.nat falsework. The Ion-, st span. nmncliaU'ly

I-';dls ,,l' the (olmnl.ia. .' the sp,,t th. ov.r the mam ihannel .and flic l-'alN. was

riv. r is :i..-,(Mi le, | wide, -o tlial an imposmu ( rc^t.-d cantilcAer fashion. In the .rcclion

and .ostly hrid-e was incvilahK .
of the p'ers IS.dOi) cnhic yards ,,f .•oncretc

l--, nd to eniillie slrnclnre mcasiins and I .-..-.. d.'O ponnds of st.el ivnilorcine

i.WK 17 het in l.n-th. It is a sm-le track bars were us, d. The settmi: of tlu- st,c I

l„ide, ImiiII ,ntir,K ,,f st, , I. ivstm- upon was start,, I ,.11 May lltli, I'.Ml. aii,l was

•."., pi.rs aii.l .-! al.iitmeiils ,,l ..,n<a> t.^ an,l c,,mpl. t, ,1 <,ii l)cc,n,l..r I'.ttli of the same

-raiiiti'. The rixir its,lf is crosseil hy y, ar.

m,aiis of s,A,n Ihroiinh truss spans, the Tli<- first s,cti,.n of the Orc-nn Trunk

l,,ne,st ,,f whii'h. OS, r th,mam ehann, I of hn,- was from th,' Dalles t,) Madras, u

llie ( olnmhia w h, 11 it liivaks o\er til,' tllstalice of 10 links. Dilvctly

I'alis. 1„ inu' .•ilC.;. I,, I 111 kiiulh. .\ii,>nl- work was ,,,111111, 11, cd upon
j:","J|^„n,

slaiidimj lealiir,. of IIh hri,|e. is tin- this s.etioii it was d,,id,,l to

I, if,, ,,..,,,, I „ppr,,a,li np.ii I he Washm-hiii. carry it to H. iid. M) mil,s l„yon,l. s,, as

,„ n,,rth, SI,!,. ,,f th,' wal,rway. to .fhcl t.. r,a,'li tl„' lu.irt of th,' new t.iritoic.

jnnetH.ns uilh th,- •Nortli Hank lioad." This is as lar as Ih,- line has l,c,n carri.d

I'h,- |,r,,\isi,,n ollhis-- Y "i.'ivatls hicililat.s at pr,s,nt. hut charters lia\,' li,,li se-

ll,, ,,|„iati,,n,,flh, trains, th.is,. pr,,c,,,hn,' (Mir,, I. an,l snr\,>s run. for its , xt, iisi.mi

I,, an, I fi-oiii r,>rllan,l takiii- tli,' w,st,rn almost ,lu,' s,,nlli tlironuh the ( rat, r l.ak,

I,,,. „|,ik trallic to an,l from Spokane Nat lolial I'ark to Klamal h aii,l liutt, KalU.

follows 111, ,asi,rii I.L' of th, hilniv-iii wliiii,-, ;, railway runs to .M,-,ll,ir,l on I he

Th, appr,,a,-h spans ar, ,,f Ml,- plat, -inler South, r:i I'a.ili,' s\st,in. Ill, mat, 1\ th,-

,1,,.U Isp, . I., asiiiij the W.ishinetoii shoiv Im, uill 1" (\t,n,l.,l s,,ntliwar,ls ',0 Sacia-

tl„ tiaik lis. s-.'.-. h, I to th, mil, 111 , r.,ssinn m, iilo ami S.iii I'r.i.i, Isco. th,ivh\ pro\l,l-

th, u.,1, rwa\. s,, that ,.1. th. :)r,-,iii I'aiik in- th. s,,tioii of th, \ast llill n. Iw,,rk -.1

,]„. |,„tals ar, UIO f. , I al,..\,- low. and hn. s in \Vashinet,.ii uilli .ln'ct .,11.
1
m,l.-

jO led above lu-h, wal.i respectively. jx.i.Uiit coiilicctiuu with San 1 raiaisco.
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Tlie it-.ir \ehitle 'jarrie^ llie water and fuel supplies

The Railway Builders' Heavy
Artillery-III

BALLAST LKVKLLKI^IR. PILK DHIVKKS AND MKCH A\'IC At. BRIDGK-RUILnKRS

u
1'(>N sonii- rai''v,i\,> till' t:i>k l)..t|i sldi- (.1 till ti-.iin. and "-ct to flie

iif iiiiloadiiii.' and IcM-lliii^ is ri(|uisiti- liciL'liI ah(i\r I hi t.'i'uuii(l. The

aiT!itnph--liiil ill 1)111- (iiiiration. uiilnadcr is staiird \i|) hist, and after it

'I'hr spnil disi'harL'.d mi I'tlur has riitii|)h lid ahunt liilf lis vnik. the

(.1 hi. Ml sides ef th'' traek train moves slciwly forwarih tiieieliv- hrini:-

siniiiilaheoiivK fiiiiiis a miIli . uil; t he h'velKi- al t he i- ar into ail ion. .Vs

|-'i>r ievelhiij; piii|iiisi s an I h. I ram ad\ aiiei s I he li \ .Ih i'. eoniini; into

additional c.U is allaelied In the icar nf I In ennl.ael v.itli tin ndi e • .f dlseliai;a d s|h.i1,

tr.iin. and In lind I h. ojciij^h ear. This s|iieads the i.illir mil. Iiavii';. it itli a

\ I hiele eaiTic s a siihslanlial Ik i,\ y stnieluii s| th level sinlaci . This Iiiik s-,\nip

su|i|)cjrl 111^' a wiiiL' ]ii"ji el iiie li'i'in mil I'l sysleiii Is ispieiany iisiliil iii eoniuelloii
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^

with liiuil l>all;i.sliii'_'. iill( r tlu ; rai'k lias cuiiiiili In <l as lullnus: '|'|ii- uiiloaili r ami

lidii laiil, liil<(l and lrvill<(l, nr aIuti it is a si<-iiiiil diik cai' \uii allacli. il in Ihc

(Icsind to II' l)allasl the piiinaMU' way 1. .ci miul i\ . . 'I'lir i lul m| llic calili was

outside till ini-tals. takrn ulT lln' ilniiii, |>as-iil round an im-

l''c)r liallaslnii.' and Icvrllin'/ li'twirii a |irn\ i c il s|ira\r at tin lionl i nd ol' lln-

|>a;r il nii lals -- 1 In- "fnurfiMit ' \\a\ a siimiikI wa'jim, and linn at liulil an^lrs In

dil'IVi'cnt svslcin is adiiplicl. In lliiscasr,

;'s tin spiiij lias I.) be discharL;i'il li(l«ri'ii

till- nil lals. a liii|i|irr \va;.'c)ii uitli liwlli.ni

(|iiiiiiii: (liiiiis is (iii|>liiyi(i. Tlicsc \i luclrs

will cairv U|i til aO ciil)' • yards of Uallasl.

and till' iloois air uiirnrd liv a irvri' or ol lirr

Miitalilc (]uifk-arlni;.' drvicr. Tlu' wliolr

of tlir I'oiiti iits is tliiii discliar^'iil in a ridnr

in till- lour foot way. To li\il it down : n

(hlaiiird idilion of a sroo|) liallastcr is iisoil.

This is a Hat dick tnirk carryiiiLr a prili stal.

similar to a i.'nn-niountinL'. in thi I'lntn.

and til till witii a hand wind. IJrIou the

trurk franir is a doiililr scoo|i set ,il an

an;:lc to thi- front of tlw rar. and uith lU

ajirx in till rintn- lim of tin- Irark.

I'^aiii sriioji is of siilliririit lin^^th lo ii\i r-

rcacli till- rail on rillirr siilr. i!\ niraii-.

of tin hand whirl aliovr it I'lii In- raisiil

or lowin d to any di sirnl hiL'lit. .\flir

t lir ho|i|irr wanoiis havi- iliiin|)ril tlnir

loads III till four foot way. whirli i-. dom
uhilr Ihr train is stationary, tin- irvi lliiii;

|>loiit;li attai-liid to tlir riar :•' thr tr.iiii

IS adjuslid. till' train tlim niovi-s slowK

forward, and thr scoops at onf h \ rl thr

inline of ballast drpositcd a irw niinuirs

prrx ioiislv.

Till- uiiloadcr lias provnl itsi-'f !iii.dil\

nscfiil in allot lirr pliasc of railwa\- buildini;

oncr.ations. This is for tlirowinc thr track. i ront vuav m HLcvms i-ii.k.i.ku kk. :,howi.nc
. STFAM IIAMMKR AM) Sl-KWING MO 1 ION

1.1'. niovmi; a linr bodilv. and intact with

sill pi IS. some distance to one sjilc. l^'or I,,- hooked to the old set of rails. In order

instance, the (irand Trunk IJa'lway of |o preMiit the latter kinkinjx at the point

I'an.ida u.is o\ erhauliiu: its main 1 r.c Jo tile where the hook was attached, a Ul feel

west of I'ort Huron. .\t one point
, ir. order linoth of old rail was laid inside the near

to clnuin.'ite a b.ink. a new cuttiic,' was rail, tin c.iblc heiiii; attached to bot h. The

drixeii 1 .") feet a»av from, and 10 fi t below. rope then v.as woiiiid in. pullmj: the tiaek

the old track. ()ni' set of metals was laid spiked to tin sleepers will. il. The track

ujiou llie new .triteli of perm.iiient way. was luoxed sideuavs about 1 ."> feet, and

but the second road was moved laterally droppeil about Id feet, and was pulled into

from its pre\ious jiosition. This uas ac- the desired position ujion the new yrade, so

90
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KAIl.WAV \\()M)I:HS ()!• Till- WORLD

lliat Mil>s,,inc 1,1 w,.ik «.is cunliiicl tn tin. <^r:uU - ;iti.l cm \
.
s. Tliii- it l^ Mrlu.Mlx a

int: u|., l.-v. Ill,, H. .,11.1 l>;illM-ln,n. TIm-..I.I r,„ii|.l, I. Iniiu -H.

track wa-- not -.,v. i. ,1 at cclaiii n,t,r\al- 'I'Im mad ^ I, mil 'ipoii a !«.. Iipui'-

,..,"a> to 1., m.AcI m cm ,|,i;.l. Ic set,,.,,- ami «Ih.I.,I Hiirk ,l..k .
a, ,,| slan.l -i ,lim. n

li„„ n|"lii'.l. la. I «as MWU.il pi.t as it M,.ns. At lli, |. a. .ii.l ..I II,. Ii -k a cal.

\^as lai.l. 111.' as.ra-. I. iii:lli "t III" Micv..! .-. .hi ams t la- s. It
|

n .

'I " Himj m.cliam.m ami

„llh ,,„li haul Ikiii- ali..ul 1(111 f,. I. Tli. 1 1,. ^, ai 1. .1 . .f > al n,i^ 1 1,. |.ll. .lilN.i TIm

ta.k uas a. 1,1. A., I .imt, as .ir..-lu,ly l,> I.Tuanl ,ii^l .'I I In Im.'k .arn.s a s..li.i

thi- m.Mi.s as if shiltm^ I, a, I l,..ii cairi.-.l |,..l.st;, ii|M,h v<l,i.li h |,iM.t..l lli. truss

,„,| |,v ||,,,i,l lal,..nr, aii.l 7:. |..|- cut. . ,n\ni- ll,. .Itiv.i. aii.l n|..i, uliicli I

,.|„, :,,„',.. rii.l. r 111- lall. r ..,ii.lili..iis tic. I.ill.i Is 11. si,, I m ;, |,.,n/,.iilal |,.i.ili..ii

„„ ,1 |,.„1 n,,M.,. n al.l. I., m..\. iu.,1. tliaii uli. ii IraMlIm-. 'll,. Imss is |,i illy

a |,„1,. ,,1 III,, ill a sin^l, ul„,l. «,,ikm- .lay. ii I. .1 I" . iiaM. ll- .In^' i I" I" -., aii

i,,„l tli,i, til.est ax.ia;;..! VM \«y mil.. ..at aii.l ..|.. iat..| .,ii .ilia r si,l, ,,1 llic

liy miMli.imcal ..p. rail.. n nmIIi IIl- mil... .Li I la.k. I Ii. ..w i liaii- \'> iiil; sulllci. lit 1... iiaMc

1|i,.,.,,st ,,nii.- u.ak «as iv.liM'.,! t., ; ul pil.s I.. I,. .In\.ii a .lislan.-. ..i -.'O L.t ..l•

i;s UK. p. i iml.-. ami was . ,|,l.t.-.l 11, l.-.s s,, li.,i,i 111. c. iitr. Im. .i
! 1. Ira,; Tli.

i;,,,,, S li..iir-. Sm'li a .liif.i-. !,.. m tmi.' r. ar .ml ..l H"' Im- its. ll i^ Inn, .-il

ai„i ..,sl ivpr.s, nts „ vital facl.T m 1)1'^ «ith a , , ,mil, laMi-lil
.

Tli. I. a.)
. ^

.,.M

r.,iiv.;,v l.uil.lmi.' "|-crati,.iis. |-ais,,lat 111. I..|-uai,l .lal. u a-li is hk,-

III l|i.,s, c,„intii. s ul,. r. . At. iisix,' n s,,H vms, l.mlt .,1 si.
, I, oi\. s a .ln.| i. I., s,,m.

,^ ,„a,lr 1,1 Ip.iImi- In sihn.j. ,illi.i .,s I. in .".d I. ' I Kuli-i' 'ii"l' "I' •' -•'•"' li.ana.r

,„„;,r\ ,,1 |»iniaii. 1,1 m. asm. s can l.c iis.-.l t..i ,ln\ mil; |.in|».s.s, lli, I. i.i-

A ,,| ,.,,i,sli,„li,,ii. II,. s, Itmo ,,r l„ni.j in..s| o, 11, iall\ law.un -I in til.' lai-.st

.vv.hani..-.l
,,|(„.al m, minis .,| Hi, an. I ni..sl |.,,u.il,il mi|il nts, as il is

Pile JriM-r.

I„ Ills iiiak. s a |.- m.-. ,1 .|m.k, r t.. ..p. rat.-.

,|,.|i,;,ii,| n,„,i! |„,u, 1-. Til. |,il,' .Inwi- ..r Ou,,,^ 1.1 ll .ssity ..r .liiMn- piles

tl„. ,aii\ .lass »as a pnmiliv, aid .,11. n at .in am^l.' sii,-|, as Hi. ..iil.i' imniiMTs

,Al,ii,p,,ns, ,1 ,.,,nl,,\m,.'.-. I.iil m 11,.-.^ .,f a l..-nl .irran-. ni.ait s aiv

Ii„|, pivssai, lines , l„,si,..s|,k.. p,.,M,i..|ulH,.l,s II,. l.a.l.iM.an Mrcn^th

p,,u.iliil. ....n..n,i.al. an. I lapi.l m, lli. ..Is Im- s. 1 t.> I h. aiinl. rcc|Mli. .1 lor .simplicity.

an . s-,. nlia;. "i'' 1"'' "" ni^i^iiiiiU'i 'Ici^i'. '

I'll, nachani.-.i! pil, .ln\.r. |-.lali\.lv iif m.lm.il i..n coiiichlm.^ u it 1, I hat nipni-..!

sp. akin-. IS a m.,.|. in impl nt. Iml at m lailuav pna-li,-,-. l-li. iii..l.ilitv of Hi.'

t|„ sam,- Inn, it i~ . .ii. . t t li.m. ,s| ,is. In!. I....1 is ai Islan.liiiii l.alnn, masimich

In ,.,, ,„i u II,. I' I.M.Is. ,1 has m„|.- as il ,nal,|,s u.„k 1., '
im,l..-lak.M xmIIi-

„ .,,nsi,|, laM, a. \, |,.pn,. nl to Nvh!. 11 Its ..ul ihl.il.nn.. 1.. Ii,,lli.'. ulildi in Ihc

r„l,| ,,rappl„-ali..n ami i.in;,. ,.l ;,.'t In . .as.- .,f sinM. tia.ks ,s a ,1. ,i.l. ,l a. I
-
anla-..

it. 1;,|,-,| .,11,1 ,i,,,s| i.iililaM.aii I. .nil it 1- 111.' .Inv.i 1.. iia.; .al.l.' to m..\. to Hi.'

a s,,i,„u|ial .lal,.aal. .ipp.imtiis .MpaM,' a, an s| si.lm^ I., p, null li.ams lo pa,s.

,,n,,,i,i,i,niM |„,„, I n,. sloitl, .a 'ri,. s, in.i.-l,,M. s an ..f m, at stnicjli,

t I ||„ |,„,|. l„,l I,, r, 11,1, 1- It 111. I. p. n.l. Ill "liil. snnph.alv .,f maiiipnlal loii an.
I

,|in.-k

,,l l,„.,,ni,,li\, .11. ill III moMiiLi IV..m p..ml n.ss m op. lal iia\. I,.'.ii ns| sil.klor

t,,
I

t. \i|,| i,,,l ,,i,K is ll 1,1,1,1,1,. .1 uil I. Hi. II- "1.1. spn a. I a,l..pli..n npoii Hl's.' Im. -

p,,„,iriil m, .hamsiii i.,r s, Ii pnipi.ls l.iH uli. n- a ...nsi.l. niM. ai lit of tnsll,-

is capal.lc ol (liauini; I"., or tlm. trihks u,,ik lias 1,, l„ maintain.. I.

coiilainiii^i mat.lial lis,, I in iN «oik at a inapnv , ,.|,.,|,|, , 1 1„ p.,«, i liil .Taii.s

sp,,,| lip I,, () iiiil.s an l„.m ..\. r a\. rat;. uliid, Icn, I,., n . \.,l\..l lor un.ka,- pur-
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|l(iscs \\i\> i|. -.riilMil. Iliil .ill IhMi'jIi III. ihlinii-,, \i- |il III |Imi> iii,I:iiic ^ \\liirc

ri'iiiiiviil 111 i|. Iiii> III llii iiiiiiiMiuiii 1. 1 liiiii ilii^ |ir.irti('i- is .-ili^r. iil- l\ iiii|m..>iIi|i .

ciiiisliluli s III! ji.ii .iiiiiiiiiil VMiilv III lliiM Willi' Siiiii|,i\. cmiiij III li;iilii' 111 111'^ ;it

IIIMcllllli s. i| I A I Ml nil :iii^ II
I

111 -.1 hU I III II iN |i mi si i lil i. 'i m -I ll '
i s ;in nli :ll il;l\ liil-

<iiiii|ili li s|il I 111 ihl \ . Till II an II III II \ viii I' »> I ii k. • 111 l,il li I
,iUi I li IS 111 111 ran 11 1

1

\

AM INhlSTRlAl. WORKS WRKCKING CRANI- AIjAHMD lO IIANIU.K AN' AWKWAKIl loAn

All I'xlfmporised buom alt.k lied to the iratie-jih eiiahltd iliis mm hmi! to pKice un.udeJ nn Mi-(eet

LMtder uellihiili; 2tt t.Ml-.

<illiri iliitirs wliirli (.'111 I" cirriiil mil \ i r'\ <iii iliiiitiii "Hm v dav--. ami nlli li a riirii|ilrtc

< Hull III l\ li\ llii vMirkiiiL: rr.iiii lAuii'^ In ii
|
il. in 1

1
ii 11

1
nl a s|iaii has 111 laUr |ilac('

its iiiiiii s litliiiM |„,\M V. Till nniwai liilvMiii Up iiassinn "I' l"ii liaiiis.

Ill' liliilijis is ,1 rii||s|iii- s lii.iliili III siiill III riillsuli I lliM llli jMiilili III. Illr lillill,'!'

«,,ik. Tills Is |iailiiiil,iil\ iii.lirial.il in .ni;iiiiii- i i milniji 1 1 llial llir \Mriknij;

till Iniliil M.ili s. DiiiiiiM III, |,Ms| i\ w nan. s ri.iilil In aila|iliil \ii\ i asily and

\i:ii.. Ill, \M s|, in inails |,a\, li. Ml s|i, ii,| i|]iiiiiill\ 1 1 siirl
i
\M ,ik . Till Inst al(rni|its

iiil: iiiilli.ii's III I L' lli'ii' li.i.ks mill In; |iii.\iiil: iiiin|.li i. I\ sih-i i sslnl, tin, iiii|)ic-

\mIIi |i 111 |.iarliri 111 mil, r In siniii in, nl is nsi,| .liiniisl , \.liisi\ , |\ Im- siii-li

iii.jli, I- s|„ , i|, anil 111 |i' null liiinii.Mi I \m n k li. il.i\ . . An |.t in tin laiL:' si lirnlurs,

i.l Iiia\iii- III. ills am! Ii niinn .1 1 M s. Wh.ii an. I Hi. 1 1 aiisli hm.i I ii ,ii is illirlnl \mIIi a

till' i-.nK\.i\~ vM II liiiill miMinalU. liiiil" r inaikiiln- iin in nuist riirl imial rusts.

H.is iisnl ainii.st I \rliisi\ I l\ Inr liiiili;rs. Til, u:. IH lal |iiailin is In i nil tin |iii|-s

Nni h slniilnns air ini|ii issili|, iiriiliv I.. I In iii|iiii'nl !i m I l.iinatli lln i\|stiiif;

1 1,111 niiiililimis. ,11 tins an In iiil,' Iniii st niil nn . 'I'lii sin I s|,aiis an s, I ii|i at,

mil III III' II iilarni in stnl. a niiiMiiiiiil j. .a.' inai tin liriilrr. and.

It I-. iiii|ii i,ili\ 1
.
him. M I . I hat SI nil \Mirk w In ii .ill is n ai|\ I'm u ii rkiiiL i lain s arc

slimild III niiisiininiati li iinl. r tiallic cmi lirmirlil ii|i. 'I'Ih nlu lindri is tin ti lillcil
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ImhIiK I,\ :i (Tiiri. at i :i(h Mul if linn vMlh. In ni,|ii- I,, i.l.hiiti the inci-.sary

Miv siv.nil -|i.in>. cicli i> li:iii.llril ^( |M sL.liliU I.. III! cnirii uIm ii lilliri- micI, a

rail 1\ and svvnni: li' "Hi si,|c
, l" n.ialK Inail.il iiliIiI ani;l. s hi I Ii. car. 1 1 1 1 1;;.'! i-

ii|i. m wail niu liui l^^. ami lianl. ! out i.T I In ,\ ,(< ni i, c ni|ilM\ . il. 'I'liis (-..nMsN i
.1' I" am^

\va\ williciul .lila\. 'I'ln m \i ^jian Is lli'ri vvhirli an i nilid urnl. r i ai h mhI m] IIm

lironL:lil n|i ami. Ljia-pid al . acli iinl li\ car l""l\ . and " liu'li. Ii\ nn an-- i .1 a raldn I

;, ,i:nii . Is lull d ImmIiIv In In Idw.iid nilii systiin. arr i \li nd. d In a dislancc nl

|„isiliiai. I IwiiiM tn ill' ni.iin Imm^I and I i' • I "H (illni ^id. nl lli. .ii.

ai\ili.ir\ lii-.ik. lui handling l"ads K. in^ MiIumimI, ||i, luipn.M^rd jili i\l.nsinn

sn . 111! i. nt. \:iru .iml In a\ \ mill s oT s| i lie n 'Is lln sitnalimi \ i r\ i||((li\.|\. the

Inial sin 1 ina\ In liaiidl. <l in lliis iiianin r. di siorn i s nl this I \ |m ,,r (r.-iiic n aliM d t liat

.,11,1 ,||;,\ |„ „t ,1, |„,Mli,,ii Hilli alisdlnlr ^. 11 iall\ s|n;iklii'.: s|nrial (i|iii|innlil >• as

ariniacv and willn.iil tin slinhl, si jnll ..r n. c s,ai\, |iai I iriil.ii l\ in cnnin rl mn uilli

(In ImiuIii. An oidiiMji\ lln\ disn^ind 11

liiahsiiio tin i.nsMlnlili s nf tin w n ck s|iriial I \
1

1. ,<[ Ij \\lnr.liv Hi. radius

II, „ can. Ill tills paiii.ul.ir laid. Hi.' ' il artmii is inircas. ,| ,. ,ii-i.l. r.ilil\
.

I.ulli

lii.liistrial W.iiks. ,,f liav (il>. MicIiil;:.ii. In.i i/. .iilalK ami \.ilirall\. 'I'liis can In-

(,!,,, |i,i\c s|,. .lalis. .1 III this cla-s III' ti...l. alta.lnil t.i aii\ I\|m ..I laan. made l>y

lia\. licvdl.d s|„ iial .alt. iiimn 111 lis aiiap' tins |ni,i icaidhss ul si/i anil ca|iacity.

.iliihlx li, liii.li...' cr. ctiiiii. The III) 1.1 tin and has |,n.\..l . \ci|itii.n:illy Useful in

\\nckiiiL: <-iaii. IS sinirt. in i.nl. r tn s, ciin s, iiIihl: Inula. -,|,.,ns jniin a l..u t.iii|nirary

lln maxiinmn IiIIiiil' cffnrt. and In cms, tia.'k l.iid al. nc^sul, .

an oMrliaiii; m u n .kma ii|icrati..iis is nul 'I'hi- nt ilis.it i, ,ii .,1 tin wr. cLiiil; cram-

cssi ntial. l''iir liri.l^'. w.nk. ln.\M\.r. a r. |ins,nts .,ii. ..I tin Lit. st iji \ • ii>|inirnt s

|.,i,o,i- jil, ,,11(11 is r.-.|mr..l. ami this ma\ in iaih\a> i iieim . riiii^. Iiiit it is nin \\liiili

I), achiiAid li\ atta.linii; an iiii|iiii\ is, d tin l,ri.|n. ,iil;iiic. r has imm I,
,
.i|i|jivcialc.

c\l, iisiiiii li.n.m tn the iMsline pie In In imiii\ eases it ilis|i. n-, -, witli tli.- mces-

thi- \\a\ tin radiiis nf wnrkniL; is a|)|in.i- sit\ In . r.d l.ils, «.iik. \\\ii\'\ what is far

aliK I \l. hd. il. In niie in stance the heist my; innre \ ilri! Innn tin i-,ii1h,i\ 's |jnint nl \ iew.

and iilaemi; nl all .sutn.il plal' liiriler. the Inn. ami cnst in r. |,laciii..^ a sliueliirc

ucii^'hinji _'<) tuns, was carried iiiit tlieie- is icIii.-.-.l \i\\ cuisid. i
.,iil\ .

HnW WKl I KINL. tKANI.5 lOVVI.K INTU I'OilllO.N A MAbi>lVI. 11. ATI. clKUIl;
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The Railway Network of South

Af.i:a-ll

HOW THK STATK (.OVl KXMl NTS ACQl'IKKI) A\!> I>K\' i;l.nPi;n THKIR RAII.'A'AYS

w
II'.N it w: (li('iil<<l |i. (1)11- Irvcl iil:,-iiii. Till lilNl ^iinimit i^ iriirliiil

tniii, III III,. 111.111 till .il I ii^lihiiiiis. xslinr -iii :illiliiili (iT .').l."r_'

(M|ilt;il li.\\^llils llli TrMll-V ,i:il r. , I .ilii.v r ^1 :l II V t I l~ lii.lrllnl. nil liNS lli.ili

j
l>(iiiliil;ir\ Ilii iiiL^iriii!^ Imiiul ".IHtS |i i t I m iii'j (i\ i rci ill :i ill-.l:iliri nf

till III-. I\. - l;ii' .1 uilli 111! lu.i-l :i!"iiil i;il iirli -.

- ^ ^ . hill. nil -In I'll i.r llii vvlml Al'lir ii-.i^miil' llir -nininil tin linr

^^^'< ,.,,llllll^. li, r;il|s. III. Hli:-;l|s .l.M-rn,|, ;il>rili,ll\ :il 1 111 V \y tin l,,l:,l

III IL' iii'l I'l^il^' "-'" 1- ''II'-" " "l'"'i '"" '' 'i'-i"iil 111 in.j I.T-'l I'l
1

I 111 1.")' I iili -.

1|m|iI 111 in I. - I.. 111. I..1 .illLll. lilMJ III 1 1 i.\. r '! Ill- i- ron-lil. ri .1 In Ir .'111 111' 111. VMlfsl

,. , SliiiitU :irii I- li.ivni'j I'll i. rniiint/ -livtilns ii|iMn II.. \Oi..i i.l llii niiini Inn.

l,,,iL'Mi liii. n.isM - 111! .'(.(MKt !'(
. I .illiliiil. |i.iiiiiiil,irl\ .-IS tlir ,is.'. lit i- :iil\ . I'-i In tin

,ii.|i|^ ;,i,i| iliiis ni.l ill M-iml ImIiih IIimI lir:i\ir-t tnillic llic niii\ i iiiciit ol' <"'! I<>
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ciiiistiil |Millil^. \' llii^ iiiiiH i.il 1(111-1 il lit' - |.iilliri'_' ;iL':nii-l iIh inll.ii, ii.fiii> cVM' tin-

the |iriliri|iiil id iii in h ..n ,|ic .1 l.il i .11, lli. i' lnnw ,il ,1 -nail • |ku'i .
I ml ilin . Il\ I li. I. \. I

I, a \i.A\\ -.Iiipjl:!' ii|> Hi. Ii.ink ImIw.im sI n tdi i-- , nl, 11 .1. .umI "'.uiil; I" t In si. am

l';sl('oiiil all.! III. mil 'I'll' ri'al lram> pi. ^-ui. 1.. iirj iiiniil. 'I. Hi' . iiLjm. .

iiiviinal.U c.mi.ii--' l".K. m m.'n li. a\ \ .|iii.kl\ lmHi'' I imii. ii.l. .ii> --i"..!. In llii^

II. ,n liiiik-. ami lii||.. I-. Iiav. 1.. I mi ma iiin r I li. \ y. I a inaMiiili.-. iil -u mil' ' 'H I lie

lam,, I al |-'.-l c ml I 1.. liH ll '\ ' 1 III' 'lam i" Imck iii.'iilli I lln I a -I la|i "I the

|imii|i. 'I'lii.' Mall. K. iis u iiil', an | m .,{) nrailr uliii-li I'a.N I" lln -.miiiml.

r<(|iii|-iil Ik iHiiiiiiii III. iliilv III' 'li>|". I I'll' ' iiuiii' 'II'.n '\|i. 11.I..I I-. In m. n.l'.iis.

til, II ,,|' till 1 iit;iii. |.i.vv.l I., iirj im. I'"-" III' mar ami .|. ill.. 11 "I il. ii--i .1 K "I

iii.iliv. al III. Ill ,
1. 1. I. II. mill. . . iiln. ami siiinki ami . \liaii>l Nl.am |ii. s. iiIiiil' an

III. Iliii.l al III. nal ..I lln liain 'I'll. ini|.n-.-.i\r
-i..

.larj. .

M al |jia(li.i I-- I.. in--li lln l.aiik. Iml ("iil ii'j \\ . >U^ ai . U. I In inn mnliilali'S

..VMii:; III a rt"---inL^ -lalii.ii ll. m- I'lai"! al -,,111' filial n 'j'tilK In l.a.|\Minlli. I'M

I), II. ,,.,. mil. h, l.iw III. s I, III' liain mil.-, iml ..I Dmliaii. ami al an allllinlr nf

I. m nam^' I 'll I" iiil; |.iill"l ii|' •!' •' 'iili'''l '-'-^^ I"'- ^' ""• I"""' "" I'l'l^-iy

I, I,, II,, 1,1. Iiiliii.al' s. III. nil. ami iimlimiiiiL; im.lli-

|'|ii,,iim|| I), II slalmii i\lrniK a li \ ' I \\ai'U In lln 'I'laii-vaal I Ii r. viliil' 111''

Milinii •.^^.s \ar.U in I.iiljIIi. 'I'ln ham. nllnr -vmm'js ,|iii vm s|
| I.f th.' Oiam^t-

I,. I, 1,11,^ !,,! all ll 1- SM.ilh. li..aii-i il 1- I! i\ i r I n|. m\ .
|.n.("'lil|M li.\ "a\ nlHilll

nil M.\SSl\a- STKI I HKIDOI. Sf'AXMX.. Ilil. DKAM.I. RIMK AV IIITMUI.IK.
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li'liriii iiiiil M:irs<illr> to HlcM iiiloiili 111. ill hi^l. l..«iiiiU 111. TiihinmiiiI lMMiinliiry.

whin It rciiiiiiitN with tin 111:1111 Inn nl 'I'lir H t'«iil>lM li- rilliui' In tilNt criissril. Ilir

iIm I :i|m- N\>tiiii ( Atriiiliiii: li. I'n ti.iia. Miiiiiiiil Irvil -.'•.'! liiil< n Irmn tin mhinI

I'lMiii l'< till. Ii. III. to riiirli uhiili till Imiiu ».•«•»<> IV. t. Alt. r swil. Iiliinkiiij{

J)nik. iisli. 11; iMM'.'i' Ims ti> Ik' ••ro'.vil 111 an llit'<iiiv.'li \^\u•ll^ll^ ami I'trirlit. IIm I.m'I

\

WAIKKVAl. IIUVKN lUNNKl. ON 1 HK IJKVIAIION LINK. IKAN.'.VAAl.

Tlu~ t.'-ahi;iimfnl di>pl.i^fd llif iiM rack seitii.n. 4V niilrs in 1imii;IIi.

.illilii.l, I.I ."..."i-J(l Till. :i I. PI till:; liii' nllli. I )i ;i k. ll^l n i lj I :i riL;'' !- Ii m t jl IriunL'ii

mil, Ill \\i -Iw.ii.l- I.. l\io,,ii-,hi,l. wli. I. "11 IIm I.i»hMm(.I iilliliiiji liii. . \ siniirl

:i luiirlioii i> ill.il.il ,iNn Willi IIh ( :i|» i;|i\\,ii.l |miII I.. I --.iiii. •_•_' iiiil< I|i1ipiil;Ii

III!. <. ilillilL; mi I li'lll I'll" Inli.lllMII. I 111 K ll\ l.lilll^'- Nik .-11111 Mlljllli,! lillllLJ. Ill hill

«,'i\iii'j Dinli.iii all aililil ii.n.il i.iil\\a\ .iili I" lli' 'li aii-s aa II pi iiiih la r\ al ( lia i li nIi p\mi,

II ill, 111 \Mlii 111. 1,'ali I ali.l I'liliPlla. \ \vImIi III' I r. Iclii^ a I. M 1 (if ."i.lllll

lliiiil link I, aUip iiiiil.i s\.i\. ( .111^1 nirl I. Ill I. i I

.

Iia\iii_' I -1.1111111 iii-i il ii|pi.n .-1 rill nil 'I'll. ."(II mill s i.l main lim liil\\.iii

nirnnii- iinil liw .nil- li I'. I hh la m li. Diiil.aii ami t liai-|. ^L.vMi ii|iii^iiiK |i|-i.li

Halli.in. \\ 111 i-i ii.iiiii il 11.11 i~ li. I.r I Ml r|. .1 al.lv 1.11. I.l III- sliilisl |iiii-is 1,1 |-.-iil\^a\

Willi 111. ri-ali~\aal ,. rliiiii i.| llii i.|.| i-i .ii ,| i i iil |. .ii iii \lni-a. i I ia-.iii i a 1 1 a> l..iiii\

Diirliaii .liiliaiiiH sl.iiiM mam Inn. .1) n iili - i .T I In \\li..li kiiuiHi l-> Iim I. ill

I.l a\ mi^ l.ailv -n il h. I li. iii.iin lili. I III. I--- inakniL: I la jniinii \ In an I In inasl I hi-

U|)iiii all aiini.^l i-i III iliiii hIn iliinli. ^I.ai|\ Iraiiis hav. In nMirniin .i li.lal \illlial
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1

\

w I

,l,,,,,li,„, ,,r i-.-.iMiii I,. I in till- ,lis|;,nc,. ali-nni.nl In. Ir"ni M.rh sli.ir|> run iitnrc

I „,|M- III.- rnviniiMaiir. s lli. |„.,l.l,i„ ..r aiul h. a\ v liaiik-. li.i .1,n-lv -t. p li:.- I"
'
u

,,,.,,.,,,,
1 1 i,.,i ; ,,j„ i-atK Ml i-, X. mil w hat M ar<-li I ii.j. tak. n.

]{„t (|„ ..la.l.s an.l .uiv.- an iiiiiiia-a! to Hut p„-Ml.lv t !,.• .u(.-t ivn.aikal.l, liu,- m

surh a-|.n-atiuu.. 'riM iiii.' I,a> l„ . - iiu tl„- m.uI I,, n. rxl i, uiil v of t lir .oiil i... ut 1.

,„-,A,,l ..,„iM.l. ial.lv, liut II,. |>liy.H .(,„- Iliat uli.niA tli. ol.l iv^iiu, in lli. IVaii-

,lit;un> aiv so a.lvclsc thai littlr nluf can vaa^ ol.tam.el an .>utM to tli.- ma-t

williuiit tra\(iNinu lintisli

tii-nl(ii\. 'I'liK !- Ill' i-il-

\va\ I'Mininu tliroinib I'.a lii-

uui--r I'.a-I Aliua Inmi

I. 111. 11.(1 MarijiK s I 1). Ia.;na

|',a\ )
\i, till IViinli. r at

Kounial 1
I'liiiil. an.l tin net'

iM -twa^ i- tci I'll hiiia aiiil

the Itaii.l. A- till- iliiw

|li(- lull -wafrr is aliiuit -.'TO

nulls IViini tin- lianii. so

that it i-on-titnti s the

natural outl. I IVniii I In ^n\i\

(•{iitrr. at all iMiits li>r

tV( ii;lit tiallic. o\\ ini; to the

shollil' haul.

Whin this i-ailua\ was

Cdiist nictril. a iiuarli r "t :i

(riitur\- at'o. hy thr Uin r

(.(iMinnirnt. luaxy trallir

was nnl antici|)atril. sn it

was liiiilt siiini what Ihnisily

tli I 111 ;! Ii 1 I C. irnlirs naui^r.

ami lai.l with h-hl imlals.

Mdih \ \\ as si mil w hat I IliIiI.

sii thr iliLlini ifs liul III.'

I'liail in I 111 cIh a|ii st niaiim i.

riiliiriiiu: rarlliNM.rks ti> thr

iiiiiiiiiiiini h\' runiiini; rimiiil

Tin Ai'cii oi Tin; mctoria iai.i.s HkiDca-, i kom bkmath ;m i\ i'1i--I iin'l imi. im inatti I'

DLFING CONSTRUCTION
|^^^^^; , „ ^| „ , „ | ira „ t il luiuht

!„ ,,l,lani.il. |-hi siliiatiim has l,i i n nnl l.r. Cmsniurntly ihr nmtr is snimwhat

,,, ,, ,., ,-|aiu ,1. -Ill l.\ Ihr iiitn.iliirtiiin i.f .•in-iiil,ms as r,mi|iai.il with an all-linn lit

V, ,-, (luw.ihil luruniotuisanil ri.lliiiL! M'iik wlmli wuiikl I., iiin to ilay. .lohannrs-

ol' Ihr niniininiii iha,! wriijil ami niaxinnnn !.niv h. in- :iaO niili s l,v rail IVon, Drla-oa

raiiMii.. ranaiitv. rum allir I
' Ihr H^v. Dispitr this tart, hourvrr. it has

,,msli.,n ..I'al.a.i.l.mim.: thr pirsriit mail all ailvanta-i „lalii.iit l.T". mil. s ovm- thr

,-,,, ,,,,.,,„ !,,„, l,,,l!ir has l.r, 11 ilil.atr.l Natal link with tin lian.l.

k, V. I.iit allln.u.J. iMU surMSsiiavrl.rin li.iv a-ain thr <.,.nlimirat nm -.1 thr

,„, l..lu.,n Ihr <-i.ast ami Ihr Tiaiisxaal r,,ii,,l,v was drail a-aiiist thr l.inlil.rs.
run

111. lli n 1 111 i.liiri' iu 1

I la.iil ..iill ,.f I \U



Tfll- RAII.WA^ \I:T\V(>KK <)!• SOUTH \IKICA

^i \( rit\ \\:i^ rii((.iiiilr|-i il. In lln lii-l 1(10

iniir^ a iliiirn no ol' I
.:', Ill l< i t in ail il ndr

li:iN ti> 111- (i\ I iionir. wliilr in tlir siiciml

1(10 miles Ihc inctaK aiv liltcl tu an alt;-

tndr iil'i;. H;o lict at Hrllasl. At (.la |,(iiiit

l)rt\Mcn Watii'val Omlir and Wad i'\"a!

l{o\(n 111) Il ss than tilld In t ha. I to Ijc

111 l;'iI lali il in a listanci- ol' I- 1 iiiilrs. and
till ilillirnll\ Has ovircnnii' li\ la\in^- a

rack, with a nia\iniiiin i,'radirnl ul' 1 in '27,

tllMHlL;il tills s.rlliiil.

\\ 111 II t 111 Traasx aal rail\\"a\ s caiih' iindi-r

Hntisli ,\\a\ this rack sic'lidn hrcaiiu- the

limit III' (he raihvav. IfcaNiir and mnrc
|i(i\\ • rl'iil i-ack liici mint i\ IS were |iiit into

SI r\ ici , hut the 1-1 lief accniinL; I mi sneh

a niiiM was ver\' insiMnihcant. I'icallv

Ihi |ius-,il,ility 1,1' I liniiiiatine' the rack

scitiim was discussed, and Mr. I?. 1'. Wall

tiiiik the matter in hand. Ife ran siir\e\s

thioniili the adniilteill> dillicnh l\ miles

ol' ciiiintry se|iai'atme the twn \ illayes. hut

at lent;tli fiMmd a iDcaliou wliicli wunld

|iermit ailhesiim working- and with no
j;rad( lica\ ier than 1 in .lO.

The im|irii\ eiiient nut witii a|i|)rf)va].

Olid was nndcrlaken without further delaw
I'lie task was siiniewhat intricate nwinii In

the lack of clhow-rooni. Heavy side hill

(\c;i\ation. tniiiiellini,'. revetment, and the

inlriiilnctioii of numerous curves Were in-

<\ltalile. When tlie scllelili was lirst pro-

|ioseil it included ;i \ iaduct to o\i iconic a

|iiiint where the waterway set ayaiust the

slopi ot the hill, and tlO.OOO \vere set doVMl

for the cost of tliis item alone. Kut while

the Win:, was under wav the ciiL;incer

suddenly coneiivcd the idea of dixci'.inn'

till rixcr. thereliy climinatinii the viaduct.

The |iriilial)le cost of the iii\ersiiin was
Compared with that of the llist proposal,

and. Iieini,' I'avouralile, was prefi i-i'i-d. .\s

a matter of fact it |)rovcd the cheaper

solulion. the diversion costiii!,' less than
t'.t.iMM).

liy cuttinif nut the rack section of l\ The famous Victoria I-'alls arch, having a span of

miles .and l.mldiui: an adlie.ion line l.etween ^'^ '"' "''^'"^ """" '^^ ^^^^ '° ^'"'° ^^''^^-y

across tlie Zambesi River Gonje. 420 feet above the
v-iiieivai Onuei ami \taiervai IH)\'eil liic boiling rapids.

THE HICHKST BRIDGK IN AIRICA.
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\

i <

(listaiH'i lictwriii Ihr two |i.iints xva^ jii^t

(luiilihd - sl mill s. ( >ii the nllnr hand llu

};ra(li uas pulled dnwii Iroru 1 in -7 to 1

III ."id. and till capacits <it' tlii^ Mclicili u as

raisrd Id tin ivsl ,,i tlir ss^t. in. 'I'lii total

cost of st laiijliti ninir this kink in the ininn

IVtl^dituav littwiin .lolianiicslniry and tin-

coast was alioiit ,i:i Kl.l«»». and it ranks as

one of the most interesting,' and dillienlt

(\ain|iKs of vailuay eii!,'ini i rin^ in South

Alnea.

l-'or some \ears the most northern jioint

attained h\ the western main line of the

(ape sxstilil was l-'onrteeii

Rhodes Slnanis, whence the l)e H<i is

line ran north-eastwanls to theand the

Railways.
l{and. When ( n'il Rhodes con-

ceuiii his t;reat (Ireani of a railwav liaek-

Ixine to the continent. li!i\iiiL: one (lid

Kstiiin on the Mediti rraiieaii at Cairo and

the ot In r (\t remit y ii| ion the. \t hint ie Ocean

at (ape Town, his olixioiis ninpiiiL: oil

jilaee was l-'oiirteell Stnams. Hnt he

maintained that th( ( ajie (io\crnment oni;ht

to driM their noitlii rn outpost faitln r into

the iiiti rior. '{'he (.o\irniiient searci ly

saw e\e to eye with iiim. since it mi ant

tra\ersiiiir unpopulated and iinde\( lojied

t'oiiiitr\-. lIowe\er, till' l-'.mpire hiildc r

h(came so insistent that at last they

decided to run it a further T-'T mil's

northwards to X'rylinri.'.

Hhodes accepted tills decision, and struck

his road of." feet Ci iiielii s jrauiae northwards

troni Nrvliurt; tlirouyh tin- lieart of wliat

is now niiodesia to tli. soiitiiirn siions of

Lake TanL'iirnika. Work was commenced

in lNi>.'{. and cii.'iiteen montlis later it had

lieiictrated '.Mi mih s to MafekmL.'. I'rom

tills point till nielals were driviri across

the (astern cdue of the Kalaiiaii (l( sert to

Huluwasii. the "I'J'J mills li(iiii; coiii|)l(t(d

in soiiietliiim like :!', \ears. Indidl. work

W..S j.uslnd f.ivward so \ii:iirousl\ tliat tiie

last lap of r.".! nulls from I'alapyc IJoad

to the capital of Uliodisia was completed

in li\c months I

l-'roni Huluwavo a nortli-wcste rl\ route

was followed to tap the Wankic rnairields.

( ros^mi^ il /amiiisi |{i\(r, the ( n^^im ( rs

swim;.' towaiil tlie iiorthiast to liroki n

iriU. Here coiistriletloli was hrollL'iit to

a standstill for a time to permit the

ill termination of the route hi\oiid. The

(.irmalis lialkiil the idi a of earr> ini,' the

metals tliroiii.'li tin ir territory frih;;ini; the

eastern shon s of Lake 'l'aiiyau\ ika. which

would have (iialiled tlie LLiaiiihi Hallway

to lia\e heell tapped. Iiut the l{ell.'i:ins

proMil nmre aminalile. Accor(lin;.'l>' the

line has lieiii takiii round the western side

of the lake. tra\( rsiiiLT the copper couliIlN

of I\ataii;.'a. linknii,' up witli the Coneo

Kailways, and has nown aelii d a pniiil mar
Kamliose. Toil.is one can inter a tram

at (ape Town and In \\lmied for -.'.OdO

miles tliroiii.'ii the leic^th of .Vfriea without

chaiii.'ini,' carria;;! s. Simiiltaiii oii^ly \utli

this northward aiUanei t lie Soudan Kail wax-

has !>(-( n steadilv (-i-iepiiiL: soutli\\ards, so

tliat Kliodes' ' pliaiitom ' |s within iiii asur-

al)le distaiie(- ol consiumnat ion.

Li driMiii: the (ape to Cairo IJailway

northwards two yn at olistachs w(re ( n-

(-onntered. The lilst \(as

the tissiire t hroniili \\ liieli I ln-
The Victoria

I alls Mridge.

Zamliesi iliuniUrs and lioils

alt( r tumhliiif.' o\"( r tin- pn i-ipi(-(- kno\vn ;is

till- Nietoria Falls. Tl.. deptli of the eliasin

and the precipitous natun- of tin- (liffs

demanded a luidtii- of daiino di si^rn, and

oiils one arch span \\as possiMe.

.\t the point where it was di (-ideil to

span the rift the opposite diHs w. ri- MM
feet a,part. while the watil' was sonic KIO

fei t IxIdw. It was d< eldi d to ploN idi a

doll hie track luidi;i . Const nut ion was ear-

riid out upon tin- i-antili \er principle from

hotli hanks s|iniiltaiieous|\ . hi orih r to

1 n.-ihle mat' rial to In supplied to t he

iiortli hank, a i-aMeway was stiilehed

across the yuli-li. These facilities were

iitilisid lint only for the imnit diati- nqiiiri--

meiits of the lind^^e. hilt also lor Iralis-

portiii},' supplies for eoiiluiiiui;; tin- r.-iilw ly

i)( Aollii wiiiii- liie l^ap was ii. m;^ s|jaiiiiid.
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'I'Im- l)ii(li;r i-- I'T orai.lul iliM^n. At liiiiliUlif,' up In this lini' liail rml I1..11 ii

IIk iH.iiit will re III! sici hvcirk -.|>niiL;^ iVniii iluly asML;ni li Id Iiiiii. 'I'niiiiM,; KHI li.l in

t|i, dill la,-, ,.11 I illii r siilc llic slnictiirr iukI air iil">\i a IVoIIiiiil:. Iiuislcrinis ual.i-

liHiisiiii - Id.'i li I I III (li |illi Im I wi I 11 Ihr l(i|) \\a\ im ilnulit i-, ivriliiiL; adMiiliirr t(i ;l

ami IxillcMi! Ill' mill IN. ta|iiiiiiL; In ailiplli iialiM. liiil IIh' lialiilily ol acri.li nl Cdulil

,,| 1,-, li , t al lllr lacuvil i>r tin arch. At iinl lie iiMilnnkid. and ini-.lia|is air iX-

il, ik I, \ . M li.' I \t II III.' wiiltli III' I li' liiii|._:i |i(iisi\r i\rii whin dc pi niii nn is planil

IS :{() lilt. spi( aililiu (lut to .'>t hil at the u| Iilack hiliniii-. Arn iidiii'.:l\ . wliiii tlu-

Till <MI.M\G 01 Till-: VICTOHIA 1 Al.I.S BRi:)GK

skfwlinc'ks. .Mtiuiiioji iiiilinn was car- I\mi siihs (if the arch Cdiiiiiic iiciil t(i L;riiw

i-i,d nut alnidsl r\chisi\il\- li> nati\c rimii the iippnsitc clifts a lari^c ml was

liilmur. and nulwit hstamlinii tiir ihlliciiit shmi^ acrnss I lu- i;iir;ic hciicatli I he st iiict urc

cliaractcr nl' the iask. I he hriilLie was e. in- In eatc-li • ralhne tonU and ni-i;. r linys.""

pi, till in the riinarkililv short linu (if l!\ the a<l(ipli.in nl' this pricanliiin tlic

(iyhti ell niciiilhs. The N'ictiiria Falls Hi-idL'c setlnii:- i.l the stei 1 nl' the \'iitnria Falls

at the time nf its cnniph tinn ranked as the Hridiic wa , n mlei-cil eninpk ti l\ safe tn lilV

hiehest ill the wnild. and allliniii.'h tlii^ and limb. 'I'liis simple aial elticient <\-

(lislinctinii lias sine,' Ikmi assume,! l>y p, ,li, nl. v\ hieli apjiar,ntl\ had nnt arniiscd

annther hi;; iind, rtakiiiL;. it sldl ranks as a mnm.nrs tliniiL:ht lur, tnlnn-. is e\ten-

the Inllicst work 111' its <lass in Al'iiea. si\ . ly ailnpted imw. In Ih, early days of

the rail 1( Nil lieiiiL; t-l> leet alin\e Inw raihv.'iy hinlilinL.' ;i lit',' nmre nr less, even

water, amniii: white m, n. "as I'linsiil, nil .'in insit;-

A siimewhat nn\ , 1 innn\ at inn was made nilicaiit iletail, and aeennlmnly ^rreiit risks

in ciiniiiclinn with the n, etinii of this were peniiitted and rim. IJnt iiowiidays

hridixe. The Kallir iiia\ li>' a eiiardieadcd the consular repn •eiitative and the native

and steadv wiukmaii. but Inflv l)rid},'o- uf^'ciit ari.' uncanmly active and ini|uisMive.



726 UAILW \^ WO.NDI'.KS Ol- llll. WOKI.I)

1

'I'Ik liiss III' ;i IihIi ! I(i(|,i\, i\(ii I|i(iI!l;Ii iMivv.ir.l, 'I'll' .uIimI wimL cil n instruct loll

il iii:i\ Ix iiiiK :i liii.',U'i v. i"- 'i"l l"iniilliil "!•' >ii|ii i\ i--mI Ii\ \|r. A. I,. l.ii«i'\. aiiij

to i'M'a|ic iiiiiHil 111 il, :iiiil the XfMilanl In i^.iii'^iil o| n 1 al - so in ally llial tin

aill limit \- ijiii^ not ln^ilali- In liiak.' tin |i'. is \m 1 .
ci iiii| il' t il liy t!i. tinn tlir

colli racti If |ia\ lor aii\ cont iiliiilm \ iirL:li \vlioli nl lln s|iaii>. 1 a. Ii ol winch \m il;1ii i|

{;i iici . ArroriliiiuiK . 111 tin iiiajoiilyor Ii|m .'.»' tons, hail li 11 iix l.il up ami wvit

l)fiiiL,'r IiiiiIiIiiil: arllli \ I nil Ills. 1 sprrialK- II :al\ lo|-siltll|o in )io,llliill, 'Ihr rll'.'lll iT

will IT natiM lalionr is ulihsiil, I hi |iro allotlnl si\t'in ila\s lor this part of the

tcctiM ml 111 lo« Ihi lolly iiia/i oj slnl \' 1 a U. an I if . \
. r- I liin'_' |iroiT(ilr(| siiiool lily.

lias hiionii a rons|iirnoiis lialnn. as ant r ipati 'I. t hr brnlLri- woiilij l)r roin-

North of th. \'irtoiia l-'aiN tin Iniililiis |,l, tni lnh.r. th, si asoii liroki . Hut. as

WiiT loiitroiili il \mIIi till Kalin |!i\rr, a inattir ol fart, tin work wiiit I'oiwani

tin- iinist i:ii|Miilaiit Irilnitarv to I In /am- \ illi sn, h a s\,iii^ that tin wholi- of tin-

liisi In this iiislaiirr il was not llir lr\i| Ihiitiiii spalls, ri |ii' si nl imj a ifail \vi lu'ht

of tin ri\rr in r. lalioii to tin ^railr \\liirli ol T'.n toils. \\,r, t r.insl. rn il to tin' poll

\\iinnil Ihr ini;iin 1 I's. Inil its Mii.it \Milth toon an, I s I ii|ioii llnir ris|iic't i\ 1 |ii.rs

1 .;i;i(l II I t . Tin Kafin l!i\ 1 1 Is sniin \\ hal within 1 iL:lit il.iys! I?y tin tiinr tin U\ii

>hallin\ ilnniiL: (In ili\ siason. Ihr ,i\ 1 r.anr l>aiiks hail In n roiiinrtiil li\ tlir lioiiil of

(lijith In inn ;• |i 1 t. liiil ill liiin s ol Iniinl it stril i,),l.(MI(l liail In ill r\
j
nm ii 1 1

.

ris, s II, .-iC, |,,l. I lion tin ronrhi-ion of lln l!oir W'.ir a

.\ liiintli\ IiiiiIl;! was ii i|iiiri i|. ainj si'hi iin for niiil\iin_: Ihr \arioiis i'.iilw.i\s

liiialK it w.is ilrriilril to i|i\ nil it intothir- of Hrilish .South .\lri,a was forniiil.iti il

tirii HHifrrt spalls. |t |s of tin kitllrr .iiiil 1 11 ra li 11 law. Toilay |il'.irl irally all

pil'llrr tlirol|n|l 'Xpr. .IlliI was irrrtnl h\" Ihr I a 1 1 \S . I \ s of tlir \ariolls cololllrs, an-

tin |ioiitoon iinthoil. Tin strrlwork was woikul h\ lln .Stair. Tin lot.il iirtwork

piip.iiril 111 |-',nL:l.iiiii. s|ii|i|Mi| to ( apr in opir.itmn roinpiisis somr 7..")0il iiiilrs.

Town, ami li.iiil'il _'. (1(1(1 nulls up n niiil r\' \ii ,irli\r i \ti iisioii polirv has also lirni

to an iiiipiiA isi i| \ .llll ii|,iiii I In ri\ ir hanks. lostrii.l o\ i ] l.diMI niili s of nrw lo.nls

A slrrl jioiiloon w.as likr\\is, slii|i|iri| out hrinr ninlrr conslnirt loll ami ploltnl

to (iiitral .\lri,'a in sirlions. viassrinhlnl. upon lln roiu|i|, I loii , ,| wlnrh marl\ '.i.dOd

ami laniirhnl. Wluli tin still was linnr nuli s of lim- will !: nmirr < io\ i i luinnt

prcpMl'id tin rniii llll |,iris Will liniririj ronlro!.

THr, I.OM.KST BRIUGK IN AlHUA ACROSS THK KAI-Ur RlVKR

It is l.-ilm ieel in U'lit^ih, ,ii\nii'il into thirteen spans.



I

ONI-; OF THK SIGNAL BOXKS AT WI-ST KKNSINCTON JUNXTION ON THK MKTROHOI.ITAN
DISTRICT RAILWAY. SHOWING LKVKR KRAMK AND ILLUMINATKU TRACK DIAGRAM.

Running Fifty Trains an Hour
THi; V\'0\'DI:RIUL automatic .signalling SYSTKM OV THK MKTKOFOLITAN

DISTRICT KAILWAY

\|-'. i.r III i,ic,--t !( nu'rkalilr mniiiti-- :uii| IIp' dnnlilinu.' ol' the iiiiiiiImt

li :il III. ~ III' ciiiiti iii|M irai'v rail of I r.-iiiis pi r In nir iiii|)L( >--((l t lie cil \ tcili is

\v,i\ (li \ c lip| iiiK III -. Ii;'^ liiin III an iiik \|ii did iliijrrr. .Sii iiiiirh ^ii

t III i( |ii\ I ii.itiiiii III I h' I'ihIii-- that v\illiiii a \rry slmrt wliilr allir tlii-

l:iiiiiiii1 l!iil\\'.i\ s 111 1 .1 iliiliili. iiiaiiijiiiat lull 111' llir in"' (lictlic i ra I lir

.Sli am u'liikiiiL; ami all ,ismi- m i\ ici In caiiir tiilall\' iiiailri|natc. l-'iirtluT

iialiil I 111 I'l w it li \Mn >(i'a|i|iril. tr.iiiis wiir aililiil. ami tlir riiunin^' (il tlic

lock, stuck, .aiiil liaiiij, tu liiaki \va\ for lilir was ^|iirilr(l U{i unlil at the |ilrsriit

iiiHiliri! iiiiiliir ill i\ i II rnllini;- stiu'k "f tin- tiim snmr lil'ty trains jnr iumr can lie

l.iti st t\|ir. Till ;iili,|itiiiii 111'
I lictricitv. ii|ii r.itril. wliicli riprrsints a capacity

in aililitnm tu liistnwniL! ollirr inniimi ralilr iiiiapprnaclu il liv an\' ntlnr road iif this

.aih .ant.i.iji s, cn.alijiil n nisiij, i alil,' .-icn I- diaractir in I In wmlil Mi m ii\ i r. Iiv cli\ rr

iratinns to hr illirliil. iDt^ilhir Willi the tiniiiiL; airaiiL'i im iiN it Incaiiii [kissiIiIc tu

ilit n iiliict inn 111' iiiuic Iriipiriil srr\ icis. iiiiliali " ni'ii stiips. " which nnilcr stc.aiii

Till ri lialulilat II 111 ul tin District wa^ cnnihtnins wnc ipntc iiiipii-.sililc.

c(iiii|iirtc ami siailiiiiL:. i iic >a\ iiii,' ol llir inainli iiaiici ui ;m) ami '<.'» siciiniis
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st-rvk'cs \\\»m -n.'h ;v In,.- ;is t h. Di.lnrl. nl, ,1 hv c i,i|.n ,.. .1 .iir c,,rit roll. ,1 by . 1. rt lo-^

iliul also til. Tulirs. ni,lir;it.s III. it llir rniiL'n.lH' \.iK.>. Th.
.
riiplwviii. ril of

siLriialliii..' .Hnan-MnMils iPUst \<r ,,f :i M^n.-ilin. n i w.-t ii,-lr,| to juiicl i..iis. rmss

r.lnaikiili'. ,iii.UlMkniM|\ p. ,1, ,1 rliai;irt.r, (.\.i-. .u,.| >.. Inrlli. On tl,.- stnii^-lit

v;,, (|„ V a,.,. Ill l.icl. til. ...iiln.l ;uiil I lir.ni'il. n.:i.U tin tr.iiiis iuv ^',.\.rti..l uu.i

|,i,,l,,-h.,i, .,1 til. Ir:iiii- ...ii-tilul. s til.- prol. 't. .1 . i.tir. ly hv aiiliMiiiilic 111. Ili...lv

„,,,st U..II.I. ll.il I. atiiiv i.f tli. (.|i. v.Ltl..Il 'I'll.' ;uit.,iii:itir si^.ii;illiiii- l;i\ .,iit ..t' a

(,r 111,' svsl 111. In :i |.|-.Ai..ils ,li:i|i|.r the tV|.i.;U str;ii;,'lit tlinniLrli r..ii(l l> .
\|.l.iili.'il

.L.l«.nit. an.i iiil" iii'm- siunalliiiL' iii.lli".!. in I'lu'. 1. (>n-> niiinnii.' rail ..i. i-.-vli road

ill voL'ii.- at 111. N.u N'ork trniiinus ,,r the is .iiM.i..l int.. ' s. itions" of ,|. I, rniiii.-.l

>>, „ York (.hlial an. I irii.lMiii Itiv.T 1 Mi^t li. Iiv ni. alls ol insiilalcil lisli-platrs ii.

iiailr.ia.l lias.' 1.. . ii ,|. s.rili. .1. I.nt tins Tli. l.ii-th .if 111.' s.cti.iM. a.'conlin^'

ilistallall.m is iiol c.nii.ara.lil.' with liiat t.. liivnnisl an.', s. \ an. s Iroiii l.VI I'. <t

,isr,! ill l.on.lon toMla\-. altlioii.^li as a t.) •J.IIUO f. . t .
Kacli of tli.s. s.ctioiis is

N° I

N">3

Track C'ocuit con Pjlu'NO
IM» 1 5,CM*I-

Tr*Cv* circuit CON-r«OU

HG. I lAVni'T ny AUTOMATIC Slf.NAIIlNO Ul'ON A TVPirAT IK:J.,TI1 ol- THROUGH ROAD.

Iiiatt.r of fart it was i
1.11.. I after tli.' .all.. I a liack .iiviiil " an.

I
controls t he

Kii"lisli svstiiiK siL;nal I., ili.' r. ar. 'I'liis control is accoii^

WIhii til.' 1I1I..I. iiiisalh.ii .'I' th.' fii.lcr- |ilisli.,| l.\ .ii.aiis of a rclav. winch is

f:roiin.l Hallway uas I a,k. n in iiaii.l. it was earn. . I in a ia-.tir.,ii lio\ place! h.si.lc

,l,,-i.l.<l to r..lnci .1, p. ii.l. hci' upon th.' the liii. n. ar tli.' iiisiilatid lish plate. The

hnniaii .1.111. Ill in c.iiiii.. lion with siLriialliii!,' siiriial its.lf is of tin- coiiveiitioiial seina-

t,, til.- aWs.,liil. niininimn. Invelitiv. an.

I

jilioiv typ. c..iiii1erlialanee:l so that nor

liu-chan.i'al in-eiinit v ha.l tniinipli..! t.i nially it assimies a horizontal positi.iii.

such a il.Ljr.. as t.i fa\ ' such a nio\i- in.li.at iiil' " <laiiL.'er.'

III. lit. Th. Mack. n/,1. . llollan.l an. I West- Wh. 11 tli.' roa.l is all d.ar. the si^rnal

iiiLrhoiis.- int. ri'sts lia.l p. rfeel,<i an <le<'tro- is In hi in the '-off position that is.

imeiuiiatie syst- in which fnlllll.a th.' n- l.,w. r,.|, h.'caiise the elect ro-mairnet ic valve

(^iiir.,! con.liti..iis e.,iii', rniiiL' n lialiilit y, a.lmits I'omprt sscil air into th.- cylinder of

duraliility, elliei. ii.-v, ,1.11.1. so far as is tli.' si;,Mial iniitor. actuating the semaphore

posVil.le with aiil.iniatii' iii. chanical .levies, arm. liiiiii. .hat. ly a tram enters the clear

inl.illiliilitv .lis.,. s.cti.m th. i Let ro-inaiinctic \alvc is de-

\Vliil.' an . \haiistiv.- .I.seription of tin- . n.r},'is, <l, aii.l periiiits the air to escape,

workiin: of this svst.iii would .l.inan.l with th.- r. siilt that th.' s.niapliorc arm

technical .1. t.aiK winch would LaHl.' all r.t urns hy craN ity t.i .iaii^rer. ami remains in

but the .iiLrin.. r, il is possil.k' to ext. iid that position until the last pair of wheels

ii f.w luei.l f.iels e..,i.<niiiitr tli. I.Toad of t h. t ram I las pass,,l ont of t li.' s.ct i.tn

principlis of th. I.I. a. to .1. !n..nstrate its in .pi' ai. e.. wli. n the si^rnal once more

bearing upon th, s,,li,tion of th.' som.what .1 ..ps, lint bef.,-. this takes |)laci>, as

cmplex rapiii intra luiiral t raiisjiortation -cfen rice t.i Kiu. 1 will show, the next si^-nal

prollein. The points and signals arc oi)cr- al.cad is put to danger, so tliat tlicrc is
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iiKvavs at h ii-^t mii ml;ii:iI .il iliUiLlvr In hiinl of tin District mltikiIIiiii.' --y^li lii. As :i

ii Irani. In ulln r vvonis, lliri( is aiwiu-. niatlir nl' I'act tins raiUvas- was tin- liisl in

a s. (t Kill 1.1- a Mmk 1m I uc I n l\\(j slice, c ilm;,' tlic uorjij In a.lopl it in i-oiiin <'l inn Willi

ti-;iins. sii,'nallni'_'. So cnmiilil'lv suim'i sslnl lias

'I'll' sii^nal raliiiis. wlnili arc ih c'l ssarv.' it |irci\ci| l|i:il when llic> (.raii'l (cntra\

ailicil |iincl hills, lie

o
>>

MG : THK THRFK TYPKS OK SIMAF'MORV ARMS

A. Ainomatic. B. Cabin Controlled. C. Repfalcr.

Ic rniiiiiis in \c\v \'ciik w,is r- c c in- I nn Iccj.

till- .Nni'iiiin r,iil\\a\' ciiinccl the I.cinilnu

iilc.a. as liiint,' tin nmsl ^nilcl to iN pc cnliar

i-cinilit Hills. It nnist also \m- piiinlcil cmt

tliat .(II tlir sii.nials Wdrk'il rnuii tlicsi-

imIiiiis arc' ciiiil rollcd anlnnril icilly liv 111"

track circnits.

({lit. iHi inalli r hciw c see llcnl .mil |ii il'ci't

in its ci|iii'ai iciii a siijrn.illini.' system may
lie. it Is cil' littic' \alnc if llic' siifii.il- jjiviii

arc p( I'linttiil Ici crn nnnnl ici il li\' tlic nicitcir-

fiirlli. arc litlcd witli leaver t'ranics when liy man in i'liari;c cil' the tram. In nrdcr to

till ciiniprc s^c il air I'nr wcnkmi' points ami i,'iiar(l aLTaiiist aiiv ili reliction of einly. or

sii;iials is ciiiilrolli el. Aliovc the riaiiic is to pre \-ciil an acciclcnt in e.isi ol' tin driver

li\ce| an illnininatccl diai;raiii. on I h( ',dass bcin:,' sucjde iily ineapacil.itc e| or sci/cil

front of which is insenliccl all the roads with illness, further pidtic-ti\c devices ar(>

cciNcrncd li\ that part ieiilar cabin. Within incorporated. 'I'lieiv is the ante nn.atie stop

the di.ieraiii are placed small iiicandcsci nt wlieTcby the train is pnllc e| up. 'I'liis stop

electric l.iinps. and I lie diagram is so comprise s a ' T " he ad.d arm c ipi rateel by

arraii;,'! d that each t rack circMiited section a compressed air motor, uliii-h works in

is ilhmiinatcd separate l\-. Normall\- all conjnnction with the signal. When the

the sections are' huhte'd iipem the' iliacram, latter is in the eill " or d.incer peisilion,

bii' ehrie'tK- a tr.iiii enters a bleick the' the' arm A. dieiwii iii llie- illiist rat i,in on

lamps 111 that part le'iilar see'lion ei;i the- I his paye-. is in the nprii^ht peisitioii. I''.ach

eli.ii^ram are e \t iiiL:iiislie el.

s ei that the t e-ain's

presence is indie'aleel bv

a dark p.ilih. .\s the-

tram leaves the one- ai.il

enters the- lolleiwinn- bloe'k.

the former lieconics re-

illnmincel. while' the' latte'r

in turn e_rele s out. Ill

this manner Ilie- sio-n.-d-

nian is able to folleiw the

passage' eif a t rain, aiiel is

ahvays apprise e| of the'

I'Xact ]leisition tllereelf

within the- nle'll e_iei\erni'e|

by his b ei \ . This
illuminated trai-k dia-iram

constitutes one of tin'

most n()ticeai)i(.' Iciiturts

92

THK AUTOMATIC STOH WHKRKHY IKAINiS ARK HROUGHT T') A
STANDSTILL INDEPENDENTLY OF THE MOTOR 'e THK Slr.NAL.S

AKE AT DANGKR.
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trilill Is llH'il Willi .1 lri|> link wlili'li Is I iiII'ImV I i| III '_'llh|i ;lII'I |il<ili rl I IMI h s l||l< li I'

uctilali'l l'\ III! Ii.iiii slii|i siniiil.l .1 I I. nil -.iicli ;i.K.|s. iipiiclilhilis. 'i'lils ;i| p|i:iimI lis,

|):is-, ,1 siLrn.il ~i I ;il
' il.iiiji r." 'I'liis Mp, i .i ,Iim\vii m iIm a. (..iii|iati\ jiii: illusl lal mn,

thill III llii ln|i (ink lailMN III! Iil.ikis III iiiIisInIs 111 .1 \illlr.ll liii\. I(. ((p|it:illlll|i,' ;l

III .i;i|iliii| siiilij. iil\ , ainl Is >i . ijliilivr ni.i'ja/iln w liirli iii:i\ In ln.iiliil willi "id

tli.il, (Mil il a train In 1 1 a\ i lliii'_' ;il lull i |i Iciiialnis. W In n IIh si^jnal is al ilaiiijir.

s|ii.i|. il ran 111 liiiiiiL'lil II' -i slamlslill lln In a i/uhl al .nni \ svvin^'s iniinil lo

wit liili aliunl l'.")'! Ii 1 I . u liirli Is i-oiisiili lalily |il.iri a ili li malm' mi tin Irark inl. l.arli

|( ss lliaii lln s|iai iiii,' ilislancc iiiaiiitaiMi il iiiarliiii' is lill'il vvilli a «liisl|i, /. wlmli

".>\ lln s|M||;il^ InlvMiii siiiii 1 .liii'i Iraiiis, Is mI 111 siicli a iiianii' i llial .lii'dlv

On tin Disliiit liailuMV lln si iiia|iliiiri llir riiai.'a/nir siip|,|v lias In . n r, i|ii,.i| t,i,

^i•{llal anils air iil' tlii'cr <lis| nirl i\ r tv|iis, say, six (Irtuiiatiii-s. it i,'i\is a Imnl vxainiiiL;

lilasi . iiiliniat iiii.' I lial it n i|uin s

11 >li.ii niiit,'. tin s.iiiinl ri ml iiiniii','

mil ll I his iijii rat im lias In i ii

(1 i|ii|'li 11 ll. Till aiili iiiial ir I'u^'-

F" i;iiil; iiiarliiin is npi rati il li\'

iuiii|irissii| air iiinliirs. uurks in

(iiii|iilirliiili with llir siirnais. ami

is sii|i|ili Miriilary to tin lal li r

iiiiilc r riiiiilit mils nf I h i r k

\M al lirr.

All autiiiiiat ll' nirclianiral

ilr\ ins suffi r fi I nil ii:i' ill I'l rt.

il siirli it ran lir ralliil. Tills

is Ihr haliililv tu I'ail tVuiii a

111! akilnwii 111' tin a|i|iaral Us, i|iir

til siiini mill n nt I'aiilt in I lir

mall rial nl' wliirli ll is mailr,

till' frasi ill fill wli'rh is I \|ilainril in l'i'_'. '_'. ami wliirli liiimaii im i st ii_'al imi rainint,

'I'lial maikiil \ is a i. :i arm willi a lliiii ilihrl. ( luisi i|in nl ly. il is im|ii rat i\ i t hat.

wliilr Inn rmiiimn ii iil^I h\\ a\ s ilnwn tin- in tin i\iiit uT snrh a I'aiilt (irriimiii.'. thr

criil n. ami im liral rs I hal il i- an 1 1 una I iralh' signal slnuilil nut Lri\i' a laUr wan li iil;- :mii

(i|nrali'l: U is a ml arm «ilh a whilr lliiis misLruiilr thr im ili miiaii. In thr

liar nrar Ihr iml. ami imliralrs thai it is sirnailiiiL' s\ sli ni iiislalji il ii|ii>n t lir I )ist rict

ciiiil n illri I IViiiii a s|M|ia| raliiii: wliilr l!ailwa\- iiu a|i|iri In nsnnis mnl hr riilir-

( is a \illin\ arm \iilli a lilark ' \' "

laiiiiil. In tin i\int nf a hnakiluwii ur

stripr ami a milrhnl rml. 'I'his i, a ili I'l rt ili\ rlupinu t lir sii^nals affrctril nt urn

rip at r siniial. ami is ii^rii tu show thr In liaiiL'i r. not wit lisianililiL,' that |piissililv

piisiliiiii ul Ihr m \l sinnal ainail. tin Irark mav lir all char. 'I'hr pussi-

As Is Ul II knii\Sll, liiL'. tu V\lllrll l.llllilun lllhllis nl' a I'alsr si^'lial In im.' LTISrll is so

is part inilarK' sulijrrl iliirim: Ihr wiiitir niiiutr as to hr lnvnml rontnnplal imi.

iiioiilhs. Is alilr to paralysi i\ in thr Minst It is rstimatnl that thr hahihlv of laihirc

pill rtly opi raliil s\s|rm lar mnrr roiii- i"; aliout 1 iii .'i.(MM),(M»(l iiio\iiiiiiits ol' t hr

pirti ly t hail any 111 In r \ isitat ion i!' \at urr. smnal, wliirli sir\is to coiurv soiiir iilra

hilt ill tin ras' of tiir District IJaiUvay its of t hr prrfrrt loll of t In sVsIrm, t hr [inpara-

iutrrl'rrrncr is rrdiicril to tlu lowist limits tion ami sfrnii.'lii of Ihr compimrut parts.

possible. Automatic fiigging bifjllal-, ..;. a:;;; ihr rr;:;ar!.a';!r ::;;r:;;:ily ^f i: , :!:.:;;::.

IHK AUTOMATIC KOGGING Al'l'ARATUS KOR VI.ACING
I)l-.TONATi)RS ON Till RI'N'NlNr, RAIL



n*i ' i ^^rt

>(J1 i»A..(.> oi Al U).\, 1.', ill., in Ai> i til 1 ili- t.Kl AI ^Al.i I.AUI. iJi.il.Kl
,

The wliiie surface beside the railway is not snow, but a huge pan of salt 15 miles long by S miles

wide, and as solid as rock.

"The Feather River Canyon Route —II

S1.V1,NTY-1 I\'K MII.I'.S Ol- HAII.W/VY \\'HICH COS 1' 1 1 .SDO.uni)

r :i ili,l:iiicc cif 7,", mile ^ fi'dlii air Ix I'l'iin s s.il iirali il \\ il li iiiiiiiitc- |i:irl uli s

Salt I.aki (ll\ I 111 hill II ;m1i.^ ipf s:ill :lllil (lllsl, wlllcll.
|
irlH t la I I Ml; tin'

I III ( a>-li 1 h ril-i I'l I lial iln al". rvi s, iM.-.tnN. iiiihiIIi anil wu-.r. si I n|>

llat kiii'Wii as liii (rial Sail l.prliiir iiin .ma i\ alili. In llir \m I s, a

I.aki I)is, il. Il is a ilisiiial tlir sal aiicl iliisl hicinnr cdiiN i il iil inlii

wasti. ^^lll^|. until tin alii\al a visniiis sliiiii. niiin Irliaciiiils llian llic

'^"
' '

\
ol III, iail\va\. mil a s|mii cI HiksI Iii{IiiiI i;liir \il ci ml i i\ i il. Xiliirji

lilr was III III si , 11. Maiikiml. aiiiinals ami ili lii s iiiiiii\al liy aii\lliiiiLi kss lliaii a

liilils sjiiinmil il in ciiinimiii. Ilnr ami kiiili-.

till IT il is as whilr as a sni.H -iln\ ni plain. Wla ii llir liiiililrrs i. .iiliiil lis iiniii\ il iiii;

anil iinili I- lln Inilliaiit t;l air nl llir suiiiim i' iHui- tiny |i.iiisiil. 'I'lii y dri idi d In l;( t

Mill Is liliiiilniL:. Till laih^ax inakisa liii irinss tin no|y stntrli spinlils ami iflrr

linr ariiiss it lor n; niiii s. to W'l nilo\ rr. ti\il\. hJalioiali liorimjs ua re can nil out

iis if thr 1 iiuiiii 1 Is .anil laiililri-s liiininl at lrii|iniit intri\als aloiin- tlir liiir of tin-

to lr,i\r tin- \vliitc lilistir liLliiiui as siioii loialion siirvi y pi i;s lo (li,co\i|- tin iliar-

as possilil, . acfrr of tin soft to|) soil. I'lirsc showed

In I In- sniiinn i- this disi it is iiiihcarabli'. tli.it a solid and liriii foninlalion rMstc<l

Thr sail sirin'co is a tlioiis.aml tiiiiis worse at a depth raiiLrini.' up lo It tiit. .\t one

II,.,,, II,,. ,l,,.l .l.,,',,i ..I tl... <,!,., I'.,. ll,,. .,1,,.,. tl,,. 1,1,,. 'oi., , U ., III!,.,. s,lf 0:,1I till-
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A HEAVY WESTKRN PACIl IC FRKIGHT TRAIN THREADING
D^^pue irie duTauii mountainous counlry IraverseU, Ihe rulinj; gradient throu(;h<iul the 921 miles belween Sail Lake

but at flood it is a raKinf; torrent, the



IRKADING

n Salt Lake
itjrrent. the

HE TORTUOUS FEATHKK lilVKK CANYON.

Tily and San Francisco does not exceed 52-8 teet pet mile. In me dry season tne feamer hiver la a iiii^ie biou

uTerence in season level-, beini- AS feet.
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KAIIAVA^ \V().M)1:KS Ol- TIIH WORLD

i

1 )

U'liNliiiini.' \\in\i- rrvstiiU of \\liicli stirlcli

for I.', null ^ iimtli iiihI sniith liv s rmli s

ilMhi r.i^t to w 1st . Till sail. ii,i\iiii.' |iai'kiii

iiliil I'lmiprrsMii. Is as miIhI as a rnrk, m)

that rm frar of an niislal)Ii fiiiiiiilatii)n was

entrl'taiuril \ivir.

Tiiilmy miller such ciinililinns was no
task fur till triiihrfiiiit. 'I'hr liniMirs niailc

I'lalpinati- |in [larat mils fur linnt,'iii;,' up
ani|ili- sii|i|iliis nf walrr. hrrausf the dust,

IMIIL' Hill. the air III cIdikIs, provnknl

h'a\\- ami coiitinniMis calK for thr 11111^.'

:iiii| luickil In assiKiL'r a thirst such as

salt iiiii\ ran pmipitatr. ^lanv a man
suilih Illy thirw iliiwn his 'nuls tn rrawl iiitii

III! villi- ilaikniss if the raliuosc to

i-i st his I \ I s. \s|iir|i hail l)(<:omc lilooilsliot

fioiii III,' ulai'r anil rhokril witli tile dust,

silling lip I \iriii-iat iiiL.' ai,'oii\-.

'I'hi liiiililrrs hail ncoiirsr to a uii\i I

iiiilhoil of ri.iistnirt ion \v' -cli f\pi ilitiil

prouriss \ir\- mati nalK . Thr
r;mt'r>jency

.Methods.
" mill coiilil not stand on thr

Mllfarr of thr soil, ,-is thr

frrt sank into th . Iloiir. .So

loiiiritiiilinal planks urn- lai.l down, on

which Ihc nicii stood to lav tin- slnpcrs

and inclals upon the fan- of the desert.

Then a tr.iinload of h.ill.ist haekeil out

on to this track .ind shot its contents.

.\tter the inipty trucks had lueii pulled

aw.iy. the track, \Mtii the sleepers at-

tached, was liflid, and tin- niateri.il spread

Ulideriieat h, this process bi-inL.' conlinued

until the desired le\el of the L'Tade was

grained. The cmli.-inkinents af' \er\- liro;iil

and low, and, as was .•intieipated from

this method of coiistriietion, M-ttlemi-nt

has 111 ell a III L;ht.'ilile ipiantity. When the

sti'iteh of solid salt vvas it.iiiud then- was

no necissily for an\ li.ill.-istmi: wh.itever.

'I'hi- siirf.-lci was just levelled off. so th.it

the solid salt acts as the periii.-inent wav.

Sur\eyiiiL.' the white waste from the

railuav train until it melts into a lia/,e

upoii the hori/.on. one is apt to think that

the coiiipaliy In le are confronted with

•to miles of ulisdliitc sterility. iiica|)al)lc of

yieldiiiL;- a penu\\Mirlli of trallic. As iisiial,

tirst impressions are wroiiL,'. < 'n the l.i-lt

the mineral is of hii,'li comnii niai v.iiiie, as

it assays up to as much .is '.17 per cent, of

salt. It has not liei n i \ploifi d hithi rto,

owiiH,' to the complete lack of t r.iiispoita-

tioii facilities, but now that tin- raih\a\ has

conic the vast deposits are In 1111.' lle\e|oped.

Not m.iiiy years will |iass liefore the dismal

white |ilain is dotted with sh.icks and

lMiildilit.'s eiit,'a^eil 111 the extraction of the

white mineral.

Ill NiA'.-ld.l the cnLrineers wire forced

across another inhospitalile stretch of

country, dotted oiil\ hv chimps

of sat.'e liriish. hut at places i|,f\- -Across

.
1 , . 1 / Ihc Alkali

liii,' e\en tills stunted vi-i'cta- ,., ,,

tion sulUcieiit iioiirislimcnt to

tloiirish. There is nollunL; hut 11 ti rnt\--

mt,' sea of line alkali sand, which drifts

hithi-r and thither in clouds, like smoke.

The lack of water ill tliesr and li eiolis hit

the railwas' conipany somiNvhat hard at

lirst. The ih-si It itself for the most pait

f.uls to yield a dro[). even when aitesiaii

Wells are driven down to extreme dejiths.

When a sprin;.' was tapped, iiivaiialiiv the

wat(-r was found to he so brackish as to bi-

Useless, bcciuise it woiikl have played sad

liavoc with the internal orijaiis of a loco-

motive, 'I'lle cliL.'lucers oNercanie this

ilr.-i« back by brini.'inf,' weleome jiiire s| reams

from afar tliroui.di pi[K- lines. : )ii the

eastern side of the desert ,-i nioniilaili

spriiii; Was t.-ippid S(M) feet abo\ c the rail-

way track, iiiid the difference in h \d is

Millieient to carry the water throurh a

ti-ineh pipe to a point l^i mili-s aw.-i\. In

another uistaucc the \vater has to rush

for a distance of 'Jli miles throiieli a

siiiiilar conduit to tin- st.-itions' tanks, so

that the ellL;ini s mav take oU sulliclellt

siipphes to slake the heavy thirst pro\oki-d

Ijy I he rush over t In- desert.

Here and there, cmii amoiij.' tin- micsent-

fill ami comparativelv t:i-ntlv imdulaliiii,'

country east of the nioiiiit,-iins, some

striking; evidi-nces of the enuim ers' in-



"Till- FKVTHi-:!! RI\HK CANYON ROITH" /.n

gciMiit\' to priscrvi- till- I |i( r criit. t;r;i'lc

HIT iiianitVst. The Ilinnhnlilt l!i\i r c.iuiilrN-

rinnnl N|irri;il atMiiliun duiii-j tu (he lii-

llur lit till-- \Mllrr\MI\. wIlU'll at illtlTVals

ili>|ilav> a ilrsin- In walidrr uitli a|i|ian lit

aiiiili N-,ars^ ii\ii' tlir ciiiiiitry^iilc tn cut i

111 \v chaiini I. |{\ liiiilcllliL' liias--i\r riii-

liaiikiiH iil^ at t irarlii run-- sjints, and calTV-

iiii.' all IhiiIl:' i>iiI 111 ^trcl iipiiii liia\y

riiiiriiti |iii I-. all ilaiini rs in tlir I Imnliulilt

ciiiiiiliA ail- ii\ iiroiiir. Ill i.'ittiiiLr tliriiiitjli

till SiKir Zulir I'a^s til ap|in'acli tlic

Surras a ^inMi n ' ililli nncc in li\il liail

to lie niLTotiilrd As the criiw lliis the

ilislanrc is aliont one iiilli . hut liail the

cniiiiiii 1- taki II that cniirsr a hank risini;

laTl jri t 1
11 I' mile- woulil ha\r hi in uii-

avoiilahlr. This was nilrd out of court, so

till- cnijini'ii' disrrihid a liiiLir liorsi-slior

ciirvi- with Ills lihhon of sti-i-l to ;,'aiii tin-

[>ass. luid altliouL'h tin- loop is 10 niilis

ill lriif.'tll. \'rt till- iiraiU- do(-s not rxcii-d

"I'i'S IVrt piT mile.

Hut it was in till- mountains and tliroiiah

till- l-'i-athrr l!iM i' lanyon th.it tlir hiiildrrs

cxpriiriii-cd tlu-ir lii'catrst ililli-

Thc ciiltirs. On tin- plains tlicv
hetkwourth . , ,., ... , ,

Tunnel sullrn-d Iroin ahsi lu-r of

watii- : li(-ri- t Ik- ( xn ss was

tin ii an\irt\. Till- l>i\iilr is <'ross(-i|

at lirrkwdiirtli. ;it all ultitudr of l. '.•.")(>

t(-rl. hy a tiimiil tliroiiiili tin- pi-ak i;.(l(»;

fii-t in li-n-itli. till- fall from i nd to end

hrUiL; ni a wrstrrK' dinrtion. 'I'liis horc,

in L'iimniii:i with tin- otiur hi^' tiinnils.

IS 17 fr. t widi- h\- 'J'J.' frrt in h(-i;;ht ahnvi-

tiu- sul)-!_'radi-. Tin- arch is scmi-circular,

lUiil where liniuL' is iiec(-ssary it is of

scf.'m(-iital section carrii-d out in tinihir.

It was not a (|uestion of men ly hiastmi.' a

pathway at tin- desired level out of the solid

ro(-k throUL'h tin- l-'eather Hivir <'an\on.

W many plac(-s the shelf could not lie cut.

owinj: tu a hiif cleft in tin rock. This eap

had to h(- tilled. The en:.'meers hiiilt a

'leavy retaimiiLT wall from tin- hottoni of

the rift to file desired level, lillllin it in with

boulders ict 111 cement, and kivini' the

whole liriiilv to tin roik hihind. .Sia-h

artilicial li-dtrcs are as solid and stahle as

till- mountain ^lde ilsilf. ( )ne of the

hiaviest pieces of work of this nature is

to feet in lieii;ht.

.\t another point, L'l ', miles west of the

Mei-kwdiirtii Pass, the ri\er channel had

to he turned to - side to

|)ro\ ide room for In- r.iilw,-iv.
Dixcrtinx:

the kivcr.

.\ llea\ \ piece of (-rilewelk Was

erected for the piiiposi-. This comprises

lavers of loHs laid at linlit ani.di-s, anil

notched ni-ar the ends to f..riii saddle

joints. The liollovv timlier stack or wall

is lilli-d with lioiildi-rs ,-ind louse earth,

which, paekiiii.' tiLditly. forms a suIhI

t-nil)aiikiiient. In another iiist.-iuce tlie

hed of a creek threatened fin safety of

the liiii-. ('iir\-ature presented the eiii^iin-er

ciittiiii: a track in the solid rucky w.-ill, so

lie set out tu divert the turreiit, .\ In-.-ivy

masunrx \\all was hiiilt, and a new channel

pa\-ed tu lead uff the water. The stream

thus was detlci-tcd so as to run iiudei' tin-

railway at ri^'ht aiifxles.

Ill order to easi- the pressurt- uf the '.\ater

wln-ii the ri\i-l' is in II 1 i; . cuiirse was

widi-ncd at pl.-ices hy lilastiiii; away uhst ruct-

ii!L' huuldeis in the stream and shuulihrs uf

the nioiintains which dropped iiitu the

channel. Tin- increased width tliiis pruvided

eiiahles the w.iter tu rush furward withuut

setliuj.' np \iuleiit whirlpools in tin- vicinity

of the i.ulwav. licit and there tin- sharp

twi Is which the ri\er makes on its tiiihii-

lent race tu tin- sea threateind tu iiii|ii-ril

tin- safet\ uf the permanent w.iv hy scuur-

ini: away the tue uf tin- mountain llaiik

whcri-on the lut-tals are laid. In onier to

protect the jrradc in such instances a heavy

timher crih or wiii^ dam is thrown out

into the river. (diiscipieiitly the wati-r

sw iii;,'iuj.' round the heiid cannot strike the

hank fairly and si|nar(-l\ . hut is uhstructed

and forced ruuilil the head uf the .jetty-

like timher structure prujei-tiuf,' intu the

eli.innel.

\Vliile a calk-rv was licwn and cut out
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>2sr^.

(if llir solid n.rk so far :is pracl icahlc. il 'I'vo c f Hi, luavirst woiUs on llir uhole
was iiii|iossil,l,- III cliaNC a \\a\ lliroii^^li !i'.'l miles of t|,. vaiK\a\' IkIvmcii .-salt

liii'j( liiiinps wliii'li drop sill , 1- iiiio (lie l.aki (il\ :iii.i S, l-'rarii isro ai-c in |j,i-:

"atrr liiMii a duMiniL; IkiuIiI. Surh caiivon. oin- lninL' tin 'Hi\ci's( (in\."
olistac'irs Iia\r I.I a tnniiillnl. and tlun' l!nd-c at I'a-- l!ai-. w liic-li coTninis, s t hidni:h

!i;.ss ski \i spans, two of 111' fnt.

«-» .. and I ill- cinlial span of .'•.' t Inl,

I anil d on snli.tantial concrete

picr-s and aliiilnii nis 'i he otIiiT

Is 1 t null s fall In r t ast. and this

(onaslsof a •Ji'd loot I liroi]i,'li truss

span and a piati ^.irdir span of

,>() 111 t. Tun oilier notalile liriijc^c

stinetiires are the Spanish (reek

\laihlet. the hin-llest tower of

"hich is I ts fret, and th, Willow

(reek N'ladllel. Hliieli s|ians !.(»().")

feet at an ilevalion ol ICS fert

aliove the creek. Tins \ ladiict

contains 1. •_'()() tons of steel. It

Was on the.Spanish (reek X'iadnct

that till (ioldeii Spike wasdriMii.

Ilie last rail heiiii.' laid and liolted

up near the centre. lorisiilcrnij,'

I he 11 ;:i:t h 'f t he railw ay and t he

liea\y vMirk in\oi\id ni threadinjr

t he inoiinlains. the extent of steel

linilL'Mie Is sonle^^llat small, as

till anLire^ate Is only U. lepre-

senlniL: '•'. I'il hmal feet, hir ^^ liieli

T.TNd tons of still VM re rei|llll'e(l,

II \\as t he I art Invoiks vv liieh

ran into money on this railway,

as Mr. Molmic. the eni^im er in chief,

cxplainid to me. I'rolialiK' the

seelion throiiuli the I'eatlier Hiver
are siinic :{.•{ of thesi- short Imrrow s t liroiiL:h (an\iin ranks amonir the most expensive

til' lltl miles ol the can\on. the leiiMth ot i\er < pleted in the rmted St.atcs. It

\\liieli .i\irai:es Irom IT") hit to 1, Odd feci. was all sine hill excavation ,ind tnimilliii),'

Maii\. Iiiiiii^ diiMii throii-h solid rock. for a matter of 7r> miles, and practically

arc not lined. 1 xeept at the portals. 'I'he I hroiiuh solid rock the « hole w.iy. In siicli

short tnniicls are cxea\atid out to ,1 uidtli (ariannstanccs all a\er.ii:e of fjd. ()(»(» per

of H; feet. alth.Mit;h tiie hnuht is the same mil,- h>r the road alone. , xehisivc of hridj,'-

as ill Hie lari^er \Mirks of a smilar character. ini: and metals. altlioiii.rli it iiia\- scciii pro-

Altlioiiirli the hill- is forced from one side hihitivc. was rcasonahh . Had the liniita-

of tin- caii\oii to Ihi other from tiiiH to time, tions conci rmn;,' the i.'radieiit not been so

tlicro is IR) parti(ailarly licavy hrideiiii.', iiitlcxihic the canyon mij,'lit iiave hccii

owiiir; t(J the i.'ulcli bciiif,' somewhat narrow, traversed for a iiiucli less sum. Hut nowa-

MASONRY WAI.I. TKHiWX Ai KOSS A Rll-T IN Till,

MOUNTAIN AND MM ID ISKlllr.O TO CROVIUE A SllKM
lO SUPPORT THI-. Ml-.TAI.S



"Tin<: FKATin-R kim:r cannon koitk V
(la\s it is tlic ^.'railf \vlii<-li cinmls. Siil'. tir- citi/.ciis. It sM\til (>i'c)\ill- fnini a <iirr

£1 ,.>()(•. (MM) for ".") mills (nii\(Ss Millie icjra calaiiiily, hut the (•(inliactors liaii to

of what it costs to linilii a raiUiay in ('(in- niioiililc tluir i tforts alter i-ailuay coiii-

forinitv with jiioih rii iihas throiiuh llir iiniiiiralion was irslorcil |o srciii-c thi'

wistirn AiiH'iiiN'.ii iiioiiiilaiiis. salVty ol' its own army m the tar MiiiiLi-out

One of thr j:i-<al(sl liillicnltii s ciicouii- hue of camps ni thr cans oil Iji'vouil.

tcriil in this section of the work

of materials and pro\ isioiis. The rnir

was iisi les> a^ a hiL;h\^a\. ami there

were no trails. 'I'hi- contractors hail

to huilil a tiMi-roail tliri)iiL:h the

can\oii. alio\e the location, so as to

he in touch \vith eam|is ami scatlei-iil

forces cn;.'aee(| in const i-iict lull. 'I'liis

mail hail to he limit In fore ,i shoNcliiil

of earth was move. I on the Miaile to

clialih' ample siipphes to he cachiil at

freipiint mteiwals. ( )\ er tl(MI.(MM) was

spent In the Clint ractiiis lo complete

this priliniiiiar\' work throueh the

canyon - a hiiiliway which liecamc use-

less alter the line was linished.

The lahonr for const riiel ion was rc-

crniliii from all parts of the woriil.

hilt lliiiiloo woikirs Were
|

.loiiii-

iiant upon the m< iiintain si ct ion.

Laru'e nimiliers of Scaiiilinas iaiis anil

Italians were employcii for blastiiii:, in

which they are adept, while other

Hat ionalities, the liohocs and llmdoos

Were i'iii;ai,'cil in liaiidhiiL;- the spoil

hroiiiiht down by tlie c\plosi\es. The

contractors displayed remarkalile skill

in keepino- the camps and men well

supplied and free from any oiithieak

of disease, which in itself is no easv

iiialter when such heterouciieoiis masses

arc i:alliered toLicther in isolated com- 'I'lic character of the iindertakini: did

nnmitlcs m the wilderness. not lend itself lo t he practice of iiie it hmlox
There was one excitiiii: incident diiriiii.' ways and means of completing tiie work.

'Diistniction. The town of Omsillc w.as The tools for the most |)art comprised
Hooded out diiriiii: the spring of I'.MIT. The steam shovels hir liaiidlliii: hoth loose and
plii;lit of the inhahitaiits was pitiahle. as hrokcn rock. In fact, it was found that

tlic\- wci'c cut off complcteK from the well-tried inethods were the si snit.-ilile.

outside world fm ten da\s. The railway One linn, who had taken over a siibcontr.ict

liiiildcrs relieved the situation by plaeinii the for a stretch of line in the camcm, tlioiiLdit

sil|)plics for the camps at the disposal of it would ;,'ct thriiu;;li its section (inii'ku' by

ROUGH GOING rUROUGll THE IKATHhK KIVl-.K

CA.MVON

Showin^^ entrance to a short tunnel through a spur
JU miles east ol Oroville. California.
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1

sluiirni.' (Iciwii tlic iiiiMiiitiiiii si(l( s \vitli

li\ ilr:iulic niiiriitdis. It IkmI -.carcily l'hI

starti (I wIhii linulili- arii--r. 'I'lic i'l at litr

Hivcr (ni|ilirs mill San I- laiicisi-o hay. ami

vi-.niii> lit -.lit 111! Ill : lit (luwii liy tlir iiiiiiiili'i's

ami liiiiliiii.' its ua\ iiitu the ii\( c, In In- ili^-

f.'(iri.'i(l r.liallv llitii tlir lia\ . w rn rinijiil'i il

ii|i li\ tlir autlinrilii -. It vvas tiitili In

(Aplaiii that till s|ii)il ii.iilil nut l:i I inln llii

\vatri\\a\. 'i'lii- \Mii'k niii'-t lir -~t i ippi il :

the law «as liiiiiir inlVin^id. The tlinat

of ilirc [niKillii-. |ii r(iii|it(pril\ i NtiiiL'nisliril

tills liiahlfi --latliin nl lllLirllillty : riMIMnli

liail til III iiiadi til safrr iiiclliiuU li'dlii tlir

olliclal pnint (if \ irw.

Tin tiimiil-linri IN cNpri iciicrd hard "mk
and txcitiiii.' tliius in dnxiiii: our ur twn of

tliiii- hnrrnus. 'I'lic S|iiiiiu

The 5prlnK
tiardcn lunnel.

(iai'dcn Tiiniul. tin- |iiii;.'ist

nil the hill-, sjiraliu' tlir ^'icat-

cst miiiiliiT iif siii'priscs ni tin iiuiinc nf its

T..'i(M; flit. Tile i(ickliiii.'s startfd carx inj;

tliriiiii.di solid ruck, which external cxaiiiina-

tii 11 sii^'nrsted was cDntiiiiioiis. Hut tic y

hail not trmic far when the rock fza\c way

to a thick vein of nuid and water. Heavy

liiiini.' Iiecaiiie necessary to hold hack the

soft material, which ca\ed in rapidly. 'I'lic

iiicn ploiiLrhcil till ir way slowlv throii^jli

70(1 feet of this treacherous soil, only

to liluuder into ii strata of lilack basalt,

wiiiili was [iiiKt iised in a rcmarkalilc

luanner, Hy dint of ^.'rcat effort tluv

strUL'^led throiiLdi this ohstaclc, and then

their disciiniliture was colllllleted. The

(Irilli Is struck an old river bed; down came

sand, boulders, and silt in what appeared to

be a iie\ I r ending,' stream, winch. liowe\ er.

was mastered tiiiallv. In liniiitr thistiinnil

111 a\ \ timberiiiL' and concrete wire resorted

to practically from i iid in end.

'I'lii completion of the Westirii I'acilic

Railway not only secures an indcj ndeiit

outlet to till- Pacilic for the
\alue of

the Line.
I)< ii\i r and Kin (Jrande Wail-

wav. but it will be a \'ahiable

feeder to the l.itlir svslcni. It tr.i verses

country rich in agricultural, luiueral,

nianiifact iiniii.'. and hinibi riiiL: wealth.

While iiiaiix of the districts alriadv

served bv the lirst transcnlitnieiit.il arc

tapped. Ihiriby prnvidintr rompetitivc

roiiti s for shipment, lue hue also iinlocks

a \ast new terntiii\ in cintral ( ahforiua

which Is ripe for iiimii di.iti di '. elopimnt.

()il fuel Is to III' Used upon till luouiitam

di\|siiin. storai;( tanks for the supply of

the Hn'omotlVis h.lVllli; biell laid (low 11 at

divisional pnints. 'i'l.e r(s( r\oiis are sit up

Iiil;1i on the inoiintam-side so as to secure

ample Iliad to insure a (.'ood f(((l to the

locomotives bilow. Tlii> railway, complet-

inj.' the latest .\iueriean transcontinental,

built ill accordaiice with the most n cent

principles of trunk railway ciiL'iiieermij,

h.is cost a matter of l'.M).0(M),0()(l, There is

no reason why any further capital should

be expended upon re\ isitii.' the allt,'miient, at

least not for some years to coiiu', so that

the initial outlay, while heavy, is (•oniplete.

.\ period of live years siioiild l)c adeipiate

to develop trrtlic in the country traversed

thereby, as scttleiiieiit li.as been in proi»rcss

for several years past, so that the line

should soon reach the self-siippnrtini; stauc.

There w.as one mterestin!.' incident wliirli

attended the flitrht of the first passenu'cr

tram, carryiii;,' the I'resident and

his friends from Salt Lake Citv f ^^""J"Justified.
to .San I'Vancisco. .\t (^iiiiicv.

about half way tliroiii.'h tin Feather Kiver

Canyon, the train was iiut by a white-

haired L'eiitlemaii. who. althoiiifh ajied. still

was alert, upiliilif .ilid viu'oroiis. This

was Mr. A. W. Keildie. who forty live

years before had lirfrod the builder of the

lirst transcontinental to follow the l-'cathcr

Hiver CaiiNon. and had been called " m.id

for his pains. The old railway pathtinder

recalled the stormy iiifi rview. ;iiid rejoiced

enthusiastically that his p.-cdictioi' had been

fuUllli (1. altlioui;h it had occupied ne.irlv

half a ccntiirv to vindicate his elaim that

the easiest means of ri achiiii: the I'acilio

seaboard .m' the I'liited States from the Kast

was bv the I'cather Piver (. aiivoii Kniitc.
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NAhROW GAUUK Ull INiHKs, :o60 MALI.KT LOCOMOTIVE USED FOR PASSK.\i,li' AM) iii,ii

GOODS SERVICE BETWEEN HARATSCHIN AND SAITSCHAR. ON THE SERVIAN STATE RAILWAYS.

Locomotive Giants—

V

SOMi: STKIKIN'G CONTINENTAL AND AMKRICAN MONSTHHS

iri-'.\ IIk S( i-\ i.iii (,o\( iiniH III lirni nl' A. limsiu. n|' Ten, I. ^triiiiil the

YV/" il. i-iil.(l in inlriiiliirc llic Mall. I (diil liul .

IdlMilllllI l\ r II|1(>II lis ^V^IrlN. 'I'llc- I Iliiillc is si\c,il||il. il. 'rlic iVdllt

'"
jf ••i'-^ • '"'' I'li'l li^\ il li callid I'lir ttii- a\lr is coiiniMlcil with the hist Cdiiiilril

l^.'y.i' (ills, the c iiiKJiliiiiis which had a\lr by a Kraiiss 1[( Imliolt/. rraiiic. In

111 lie fullillril Wire s( niicwliat t hr rase ol' tlir back I'iMinc tlic wciylit is

• \aclniL;. 'i he (nanus were re- sii|i|n.)rteil by sfiniiii 'H"! smnewhat iii,'id

quireil iDi'hcilh pass, nocr ami hea\y iionds siiriiiLrs. but iimre lle.\ible s|iriiiL:s are used

scr\ lee ii|Hi!i t he line i ia\ ei'siiio t he dilliciilt lor this |Mir|ii)se on tin- rrmit t'laine. so

iiMiuiit ainiiiis e(iiiiilry, abiiiindini; in heu\ V that it eaii adjust its<ll' easily nii eiirscs.

erades ami sliai|i <-nr\es, betu n the town 'I'lie iiii inbers iil' bulh I'laines lie on the

(it I'aialsehin and Saitseliar. mar I lie inside. The distanee between the Iraines

Unitarian bi.rder. is cmly •_' I- ineht s, and between the bearing;

The i^aii^e is Ti'ill IMillinii til s ;{() iiiehis eilltles I'd inches. Despite this small

-and Ihe |>eriiiaiii nt \vay |iiiiiiils nf a space lietween the points n\' suppurt ami

rail piissiue III' .s Inns. The s|M cilicatidii the hiyh boiler position ol' 7.") inches iVoiu

dciiiamlid thai the timler loeoiiiotivcs the top oi' rails, (he ciieinc runs Ncry

shiiiild be able williiiiil ililllcnllv or trouble sliadiK'. e\ en at a spied of ISii miles jicr

to haul a I lam ol .'(."ill tons up a uradicnt hour.

ol 1
•

I- per Khi .nid a tram of ISO tons up The boili r. hir brown coal I'ik I. is of

a bank ol' 'J-S per llMl, and round ,S-ciir\cs ample proportions. The tubes im asure

of r.l.) I'dl radius, at a spi < d ol' 1.") kilo- II! h et 1 .1 inches bctwiiu tul)( |)lat( s. and

metres— '.I ;! miles -per hour. .\ii uiitial have an iiilernal diameter of 1,., inches,

stable of li\e .Mallet locomotives was Thi' i,'rate extends over tlic I'raincs and

ordered, anil the well-known cnj;inccrini; wiiccls, and has a, widtii ol' 41^ ilK'lieS

739
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\'0\KI.
1 LKXIBI.K HOII.H.K HAMAMN MAII.KT i2-b-b-2l I.OCOMOTIVK BUILT lOk

The buKt-r ^:u^.,l»t^ ul two p:irls united hv un • .uiordiun
'

' ji.inl. to l.n.ilit.,le tiendiilK iipun mrves. Tiie

THK HUGH r^OWKRrUL BALTIC (4-6-4»

These engines, which haul the fastest ttain in the world, weigh 1581 ions upon the rails They are ahle to draw



kMi^

UILT I- Ok

urves. The iTijiil i>,irl Luriieh me leed-w:Uer li.vner liihes. In rvinnmi{ order the tomplele luconiolive Wfij;lis 2r6J tons.

riC M-6-4) LOCOMOTIVE OF THK CHKMI.V DK 11 R nij NORP.

hie to draw .i iiain \veit;l'.ing 400 Ions .u 75 miles per hour on lire level, and at 60 miles per hour up i;rades of 1 in 20O.
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aii'l .1 1. iiul li el 7 I iiM Ih ,. ( twwvj^ Id I In-

1i.imIn.1i III llii li.iil. I' aliiivc till- rail ii'Vc-1

:ili iimIiii, (| M|;i|, ail, I ;i v|>ic'l,-|| l'lM-||;ici-

arch \M IT lie i-issai'v.

Tin 1i|m|i-|||-| ^^11|( cyjilKlcl-, ll.'lM- A (ll,H

nil li 1 111 l;l ilK-lus. wllih- lIlC loW-pri ^^lll^

•\ lilnlrls .irr -J(l^ illrlii > ill (lialiu I . I . wil li

ii ciiiiiiiioii >ti(ikr 111 1 ,"1 imlic s. Till'

drivini,' wlucK arr ;il' imlirs 111 liiaiiii li r.

Tin whi I 1 liasi- Is -'.> Ii il 1; illclii s. Till

li'lal liialllin smraci i> l.lTd -Minair I'l 1 I

,

ami thr ^riiti- ana "JO "1 ^ jiiair |i i I. ,s|i .1111

is lIMil at a plrs^inr nl' I'.MI |iiJilli(ls |iir

M|iiaii III, II. 'i'hr ( iiollir has f, , ,| tanks

lapalil, ul lll,lll|l^ 1,-JIMI liali.ilis i,|' u a 1 1 r.

ami liiiiikci- capai ity Im' _' ti.iis. In s, w icr

(•(imhtiuiis the iiiuirii- \m itihs ."iii .1 tmis. nl'

whnh t."iT lulls an a\:iilalili Im ailliisiun.

This tiiiii I, I I, M 1 ,1111 ,1 1\ I liinlilris a|s,i

ciiiist rurli il an iiiti listing ami iiouTrl'iil

liirninntivi liir till Sami 1,'ail-

Saiid knil»av
, . i 1 .

,
,. • \\'a\ I I iiii|ian\' III ( ilrlwil /..

Till II an j'liiir cnllii iii s 111

I |i|)ci- Sill sia whii II an su|i|ihiil li\' tin

aliDvc linn with saml. whnh has In h,

tiaii>|M,rti il a ilistanrr iif soim It iiiilis.

till' train lnail ('oiii|insiii^ -JO si It' ijisrhar;.'-

ini,' wa^fi.iis. This lim . oT stamlanl L'aiii'i-.

was laiil s|), 1 lally lur this tiallic. ami

]>i iliiits a \\i iuht III' Is lulls ii|iii|i till- rails.

Till' n Ki'l alii iiinils 111 ciirv , >, and li:; a

niaxiiiinni :jra,hi nl ul' 77 in Hm.

Till I'limlit lulls i.illiil lor a liir,,nii,ti\ r

will a 111 xihl". ami nut a li\i .1. win < I has. .

'i'lii' liulil a\lr is .uiini .1. ,| \\-\\ Il t In 111 st

(uiil,|..l a\i. Ii\- a, Kraiiss 11, Inihull / rraiii,\

« iiilsl t III 11 ai ..lUiili ,| a\li s ha\ , siilr

ell arani'i . Tin- \m i:^lit ul lln 1 nnim' is

sn|i|)c)i't( .1 at si\ niaiii |iuinls. Ih'' spriiiLis

Im iiu; arraiiiir.l iimlir tin axlis. '{'hi-

Iranir is ul' \ 1 r\' sujnl luiisl nut iuii. tin-

main |ilal.s hasiiiL; a thirkinss uf 1.; imhis.

Sii|i|iurt at tin rvlimliis is sii-iinij hv

III. alls ul' plati s ami aliyl.s .if hu\ ruii-

slrmliiin. lUlw.iii the I'ranu s is a \val. r

tank, uliich also ni\rs sii|i|)iirt to the

I'ranii .

In mill r tu ruiir.nni with lln- ai|iiii-,sililr

sir\ iiT wi iL;lit ul '.'I', "1 luii^. a hml, 1 ul' \i r\'

lil'^li laliarlU- ha, h, ,ii uiu\i,l,,|. Tin rc

air 1 In hull. 1 t iihi - ami -J \ snp, 1 h, at. r

I iihi s i|is|ius. .1 Ml I 111 I . 1. 1\\ s. ami a sp, rialK

\m<j.v liri- I(u\. i;i\ 1111; a tiilal In a t n i l: sinrac.-

ul' •_•..).")(» Mjiiarr 1. I t . Tin L;iat. ana is

.'ia si|llali- I. .1

.

I'll, iliaim 111 ami sliuki ul'tlir (\lini|rr

an J.'i[ iiirin s. Tin .liuiii^ win.ls ar.'

I'.i'i imh, s in .liaiin t. r. Tin li\i .1 h In 1 1

liasc is '.
I', , I

r, iiirh, s. .,m| Ihi lulal u In I
I

hasi -J7 1, , I 11 imh, s. M.ani is iisi.l at

isl) |iuini,ls |n r s.|iian imh. Tin 1, is

ia|iarit\ liir r.' lulls ul walii ami -J ', luns

III' ciial.

An iiiiiisiial I \|ir. ssiuii ,,r I h, Aj.ilji t

lui'.iiiiul n . Is t hat . ii.ja.ji .1 in I In In i;^ht

SI i\ III III t hr .Vlihisuii, 'i'liiii ka.

iml Saiila I'l- l!.iiU\, In 11

{.ildwin

Mallet.inst.inci . nut unK- 1 , , a.ii srI ul'

iln\ lis rai I'll il III an in. Ii\ nliial

Irani. , I In- t \vu h. ihl: hiiiL;' .1 tui;i tin r,

lint Ih'' hull, r lis. li Is III Mill. , III iiil;

mail. 111 l\\,i S..I1UI1S nnitril li\' a hiiii;r

111' " ai I'lhuii jullil. sii-ralliil Inrailsi'

thr I'uniiirtiuii n SI nihil s tin' Inlluws uf

that nuisiial iiistriinn nl . Muth sii'tiuiis

of till liuili r an ii;^i,ll\- ruiim rliil tu tin ir

ris|iirtivr lianiis. hiil thr |iruvisiuii ulthr

accunliiin juint |i. iinils th.' huiirr to lirinl

whni 111 uu' lal 111'..: inr\is.

Tlii ; |iiruinuti\. was limit at tin I'hila-

(lfl|i|iia s|iu|is ul I hr |ia.lil\\ir I.uruimiti\ <•

t'uiii|iaii\'. Till' liiLlh- ami luw •jin ssiirc

r\liml. I's lia.\.' illaim'ii's i\{ -J |. ami ."iS

inrln s r, s|irrt i\ . I\'. tli. stiuki Inini; -JS

111. In s. 'i'hi' s|,rl hull, I has a ,iiaiml,'r

ul' 70 iiirh, s. am! winks al a |irissiiir

111' '_"_'() |iiiiiiiils jirr si|iiai'i' null. Tin rr

an -.".to Im lulus of -_' | imlns iliaimlir

hv l',t r. . I 7 iiirli. s in liiiLith Inlw. .11

tiih.' plai.'s: ;iK) I'rcil-wali r In airr tnh. s

111' a siniilar iliaiinti r liy 7 I'.'rt s imlns

ill liliuth. tin- latlir in iliir ilis|Hisi'i| in thr

I'ruut scrli.m 111' tin Juiiitid huil. r. TIr'

luatiiiij siirl'arr of the lirr ho.K is •_'.'57

s()iiar(- fret ; lirc-tnhcs .T..'$00 square feet :

feed s'ater In ater tiilies l.a.'i.'i sijuare feet;



Loco.MoriN !•: oiams •4.3

mill 111! Iiink IiiIms lii scjiiari ticl. j.'i\ iiijj iik In s in (liiiiin li r ;iiiil ,1 ^liiiki of •_'.'>1'.»

ail ajfjfrfKiiU' Ixatin;; siirfiic<- ot ."i.lTi; iiuIh ,, .iv.A iwn Inw prissiire cylinders Avith

Si|iiiirc tVit, wliili llir irrati nv -.i i^ ol i',:i a diimiilir i.l '.' t II indirs ;inil ;i stroke

S(|iiai< lilt. 'I'lii liM i.iiMitiv 1 1, aj-i] 111 ti il (il L's T t iiirlii -. .\ll liniiuli -ii|m rlical Mil;

with llii .^l^oll^ -.ii|>i I 111 :iti r ;ils Mpi.irr Is pnirlKiJ. ^Iiaiii is MM il at a |irrs^iiir of

f«-ct siirl'aci - .mil nlnalii n:!T si|iian 1. 1 I •.'•JT'.') |mjiiii,K prr scpi.irr iiirli.

Slirriic<-. Till \i'Wi liiiilii' liarn I lias a iliaini li r ol'

'I'lii iiii^iiii Is 1.1 Mil 'J r, 1; _' I \ pi . Ilir 7 1
1' iiirlii s. 'I'lii' total Ijiatiiii; siirl'arc 1-.

flout tlili-k \\liiil- nil asiiiiiiM .'il
[

iiiilii s, !..'!'.> t'.t;! sipian tret, ol wliirli thr sllpi r-

[lliil till Irailiis In iiirlii s III iliaiiiiti !. liiatiiiL; siiiiarc is (UiT'IJS Iril, with a u'l'ali'

Till- oiilsiili ihuii's ail r.'.i aiiil tin criitir ana of tii Mpiaii 'it, 'I'lir iln\(rs arc

(lri\ri s tl'J iiirln s 111 iliaiiii 11 r 1 rspi I't l\ rl\". SO
J
inclirs iliailirti 1 . wlilli I In- lioijic whiils

'i'lir HI I l; hi iipiiii till iIiuiiil: whiiK. ami lia\ 1 a iliaun tir ol K)', iiirhcs.

coiiM ipii nth' availalili lor aillnsion. |s Itraih' lor tin mail thr itiirim- wiiLrhs

l.">7 1."> (I .S.I lolls anil ol till I iiLinn in lO'J Ions, of wlnrli .'i I Ions ,n ilisposi il om r

niiiniiiL: onji r r.«.") ,» Ions. 'I'hc s-whcclnl thr ilrnns. anil a\ailal)lr for aillnsion.

tciiilrr has tank raparit\- for '.•.(MMI ^'allons 'I'lir limli r is of tin- Nonl slamlanl

of «alir anil I'J tons of soft coal fui 1. cit;ht -\\ In rl •.'•pc- wcii^hin^ loailcil ."ili.l

whicli. coiiilinu il with its o\\ 11 linlk. lirinu's tons, so that the \vrit.'lit of the loco-

tho total wiiu'ht of tlip coiiipjitc locoinoti\c motive iiinier service conditions is l.'iSi

ready for the road up to -Thl tons. tons.

The l.isti st trams of the t heinin ile |-'er With these engines .a train \veii.'iiiiit;

(ill .Noid of 1'" ram . are handled li\ powerful too tons is able to attain a speed of 7.')

Uallies I i\ f I \ pi ill s|._:neil liyMonsienr miles upon the le\el. sonic •J.OOd liorsc-

Asselin. the niiihaniea! 1 iiLiinc r m-'-|iii f to power Inin;,' developeil in the cvlindi rs.

the system. Till \ are eoinpounds. Ii.i\ niLT On L;railes risim,' 1 m '.'OO a spcid (jf 1)0

tuo hiLili-pi'es^iiir cylinders each I7;i miles per hour is siisl. lined

t'uWKKlUL TEN-VVllhI-.L-COUII,I-.D SUPEKHEATKD LOCOMOTIVE ENGAGED IN SAND HAUeAGE
IN UPPER SILESIA

In runnintj order the engine ueigh^ 965 tons.
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now rm 1 ' Av ukaih i A^ ^

Heavy (leinht train upon ihe Giaiid Irunli Paulic hauled by a single locomotive.

The Grand Trunk Pacific Railway
THL 'ALL-KKD KOUTE ' ACHOSS CA\'AI>A AND ITS KKM A K K A I'.I. Y 1 0\V GUAliKS

HK r;iilu:i\
. \|..tii-inri ol I'lc III, idiic. |.li(.ii ,,1:1 .ino|, |,iairi. ainl >lill

' iiii"" "I t .11111, In ,-,,iisli- i:iiiks ;i> III, l,|,jM, .1 i,,,|i\ i,|,i,.|| nuluav
liil'^

I 111, c,uK|aii,liiiM hniiiliiiL: I' .il ,\,i' all, iii|,l, ,1. 'rii,. ijriilt

5^ "
i

'
\' 111- I'l iii,.,|. Ill hix|,,r\()iilv s|,,lua\ (.1 Kiis-ia. Hi, Ti an^Ml,, i laii

Vi 'i tliitl\ \iais ai;,, 'lli, I n- ItaiUiaw , \i-, U il m |i,,iiil nl' iiiil,aL;r

^Jfh\C-f!,
'"'"^ Wi-I." a.^ It i-, iii.u l.,|u,.ii ,\ti,iii, 1,111111,1. I, III II, 1^ a;,^ a

"•^^
•! riilliii|inallv ,lis,ril„,|. sln-l.-li ^jraiiiial -i , ,\\ I |i. I„ iiiu ' |,i(li d |ii, r, niral,

ililj' Iroiii III, sli(,i-( s ,,! til, (,r, al I.ak. > lo On Hi, ,,l|i, r |iaii,l Ih, (.ran, I •rniiik I'a.ilic

III, |{,Mk\- M.iiiiitain-. ua- a ,l,,.,,l l„M,k, \\as,,ii, |i,.iii, ,1^,11, , .iis |.ni|,,t. uliicli allii'

"liil' -i:iir, l\ aii\lliin^ ua- kn,.uii al..iiil Ih, liisl s,i,| was turn,, I uas |iihm (ailcl

•!" Iiinli ilan.l ,.l l?iili-li t,,|iirnl,ia. wliicli with 1, inarkalilr /lal. an, I tV,.iii a hiiiKlrcil-

t'l' •ill' I- "I 111' 1" 'I'"! iliMui-s, ,1 as In- and on, ,lil|, n nt |.. .int- Mini ill an. ,.(|slv.

c\|'l'ilnl. I'lavcl l>\ laiio, and si, ,1 iiiiiy.' It app, aK l,i Ih-^ (aiiailian |i,,,|il, in

'I'liis iinkniiv.n curn. r ,.f tl,, l),,n,inn,ii nimv s, ns, s than ,m,, Thi-v lia\,. an
has Ik(Ii unliirk,,! hy thr (.rand Tniiik a|ipricial.lr linancial stakr in it. U'hdithe
I'.-icilic Railway. This tr.insciiitiiiintal ( n- sclnni,' was sulmiittiil t,, tin- (.nvcriirnriit

It rprisc <,,inpils attrnli,,ii l„ cans,, it was f,,r appr,i\al and assistance. Hir hittiT

/"-14



THK ENGINKKK S CROWNING CCJNQUEST Ol THK MOUNTAINS.
While other railways toil u lofty heiehts to overcome the Casiad.. M.M,ni;.,ns th.. Grand Tf.i!-.k
Hacihc threads this r;,n4e alon^ the Skeena River. wi,h .in ahsolutely level track II is the lasteM

line on the North Am.Tiran coniinenl. and the great scenic route ol Canad.i
24
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rm (iuwi) lui \K i'\(:iii(. u\ii,\\\^ li

rccojfliiHrd i\ iiiiii|iii' (i|i|Miitiiiiil y f(> take .i

clc<'i>ivr '>li |i li'wiiriU iiiilwiiy imtionuliMi-

tinll. Tlir |in>jict WHS split ill Iwiiill. The

t'llsti Til sK'lloll, lyitl); iM'twrrtl Miilicliiil.

N<'»' llniiiswic-k. mill \Vitiiii|M'i;. u ilistaiir<'

i.f l.siu Miilcs. WHS liiiilt Ity llic (iiivtrii-

ini III : III. MTOIul. or Wl sttTII MTlioll. Ill'

l,T".ii mills. 1','iii'lilliU Irdlil \Viiini|ii '_' •" 'lir

I'.ii ilii I'li.'ist. w:is ('iitii|ii('ti'ii li\ till (•I'Miiil

'I'lnhk I'll ilii Itailwtiy. Ill) <>rf<lliiM>t III till

Ifi'iiiiil I'liiiik Hallway, uruiiiiistil is|>( cially

I'nf the |iiii|Kisr. Tin (.ox i iiiitulit. Iiiiw-

rviT. iinilcrtoiik In Uiiv tin- nation. il

scctinii til tlir |iri\ all- cnriMirutioii. so IIkiI

till' lattir niiL'lil '" |miss. ssiil nl a imi

Il I . .Iiiiil .iihl lliic.iiL'li iiiiiiinui iimI iiiM

IVolll Allalllli I.. I'.i. Ilir.

This coliissal iiiMJi I l^ikiiii; was liifn il U|M,n

till' (irainl 'I'liiiik l|:iiluM\ liv 1 colli lull'

riilislili lal luii^ iiimIIiml; tlni'-i \vliirli

{illi|M|.t. .1 I III' l.lllhllllM "I III' t IlK'il'JO.

Mih\,iiikn. aiiil I'liL" I .Siiilliil |{,iih\:i\.

'I'lii (.rami riiiiik Kailwav. » liirli lanl tin

roiiiKJiit lolls oC I'iiiimlu's ciininirrciiil pros-

fM-rity. I'lifitiiii'il itsril' to ilrv<'lo|)tii> iit ami

I \|>aiisiiiii ill till- ft rritiiry lirtwiiii lli'

.\tlaiilir snilMiiinl iilid tin (ircut l.aki-^.

Ill flic <-oiirs. 1)1' II IVw viars it istaliiisliiil

II \irtiiul f raiisportutioii inono|Mily in thiH

part III till' Diiiiiifiioii. WIk'II tlir I'unailiiiii

I'arilji' raiiir ami lltliiH-ki il tin rl>llill^

|ii.iirirs 11 siiruiiiu wcstwiinl 11 I I'l liiisiticiw

ami trallii' si I in. This iiiir\pi rliil rrsiilt

lilt tlu' (irainl Trunk lianl. .\t tin- nui-

posts III' its system it was I'liri'iil to liaiiil

i.\ir all wtstcrii tratUf to its yiniiii,' ri\a!.

an. I III n turn rifiivitl just wli.tl iL. I.ill.r

lai.il 111 l;i\. It. wliuli \\:i^ \ . r\ hill.-.

II. rails, llii II. w i.,,i.|li,i.| .Il i\ . II il . 1 a^tiTII

t. alarl. > mill lli. (•r.ui.l 'riinik's proscrves.

'rii. r.iilim.>..r Ih. i.i..ii..|- i.ri.'aiiisation

saiik III a \.i\ l.iw 1 lili ,i;i.| li.iiikinpti-y

a|i{.. ,11. .1 imiiim. III. Al llii^ |iini'liir. .Sir

t liai I. , If i\ . rs \\ iN.iii. w h..-. arlii. \ i iii. ills

A I'lKH- I'l- THI- KAIl.WAY BLirOKRS IN THi WW US

Navvies running a scow laden wilh constructional material for the Grand Trunk Pacilic I^ailway

i.hro'aah. the Grand Car.von o! the Upper Fraser R\^<-'

94
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1

as iui ;l(lllllUl^tl:Lt(.| li 1(1 :iclili \i >l ucjilii wide

(list 1 net lull, ti>uk iiMT till r, ins of tlu i iit( r

[irisr. anil In at unci- -, t tn work tii iiiira\( I

till si.ny t iiiLrii'. 11k Ii, ' iiici\f was thr

ihsc(i\
( ly (if a >tr(iiiL,' lailuay ()r(;aiiis(T.

At'lii- a (lilii.'( lit s(ar(li In- I'diiiid just llic

tv|i.' i.f Mian In- ri iiuind in Cliarli s M. lla\s,

wild al the tiiui- was stnvinj,' hard t(i kicji

11 iiiiiriliund Anil licaii rail'Aas- alxivc watir.

and was proviiii,' rcinarkahly succisslul in

Ills tliankliss task, lie was p(rsuad((l tci

tlii-iiw his III* 111 with thr Canadian railwa\-.

lie picked 11,1 the threads o( the (.rand

Trunk, and -imii Lfnt into iiis stride. ^Vltlll^

a lew MiiiiitiK he h.id s|,,|ip,.il tli( rut. had
cut away ci inMihralile di ad tinilier. and
had put the rnad on its leit aLMin.

15'it. Irniii the inoiiKnt he assumed the

(lirictiiiii III' aff.iirs Hays re.iliscd the true

("iUse (if the Ulidt rtakllltr's
Inception of

the (i.T.P.
It was suff(r.-iL' t'i'ii

I rans|iiirtati()ii cranii)." T'k'

only real reini dy was to ^\\v it nidrc

(lli(i\( rddin. ]ir(i\id(.' new feeders, .ind iiin'-c

a strdiij; hid fdf a share of its (ippdiient s

business. Til achieve this ( nd a Imld

cxtcnsidii piilic\ was iinpi ratuc. lleprd-
jxised a new transcontinental .across the

Doniii.ion luit :\ iin re extension from the

western outposts nf the Ciraiul Trunk to

the I'acilie, hut a complete distinctive lini

from seaboard to seaboard, through new
and iintapfied territory, with a conipn In ii

sivc an.iy of spur- and liramhes carried

to competitive poinis. all of which would
ser\e as feeders to the parei.t svstetii .|i-

trerjehed in th. nianiif.-ietiirinL'. commercial
:inil linanci.il eastern corni r of the coiintrv.

so that the lat!er was cirtam to s, I'urc

tangible benefits.

This idad has l„, 11 mnilill, d \ i rv elusely

upon tin- latest i xpn ssimis nl' ,a Uritish

mam liie . with such modilicat inns as Ideal

rciiuireriKMts demand. lla\s w.as .iNd an
"lit ^ni'l out liiiiiAer m the str.iiL'ht k \ ( I

line theory, and aeconlin(;ly resd|v((l that
grades should he far less tlian anythui!,'

previously attemptid upon the Ninth

.Vnieiiean eojillliint. while eiir\is were to

be k( pt W( 11 opi n.

.Moiieton Is the nominal lvist( rn terminus,

althoueh cdiumunieatidn with llahtax and
St. .Jdhii is available over tin liili r

colonial liailwa\-. From this point l*^'-'

. » ,
,

Koute.
It traMrs(s imlouchid stritchcs uf

New Hruiiswiek and Lower (Quebec to
the sduth ba.nk of the St. Laureiii.. sumc
tlirei null s beliiw (Quebec I it\. The «at( r-

way Is 111 nil.' spanned bv ;i c.aiitili \cr
bridu'e which, whin Cdiupliti d. will ha\e
lb. Idiiu'i st span III the World. I'lum
the iidith bank the lim strikes into the

hmlerland df (^ui bee and Oiit.arid. tlir(ad-

ini: imiiieiise \aluable stntehis dl' timber-
Imd.

\\liin the sii|-\(yiiia fon-es lutired this

cduntry tiny practically had to act as

e\|)lori rs as wi 11. Maps i x^ti d, hut they
were absolutely untrust wort liv. lakes and
riv( rs b( inir shown where they did ni.t exist.

and in other easts mih s aua\- IVdiii their

uiiial posit idii. I'entt r.-itmer siu-h a fur-

liiddiiii: cduntry was att( nded vitli Cdii-

siderabli risk aid aiKiiitun. .\s animals
could not be used, the surv(\(irs had t..

proceed from point to i,oint by ni( aiis of

canoi s. whieli oftin li.ul to be piutau'ed

across many miles of broken .•iiid dilliciilt

country. In wiiit(r an ( laborate service

of do^' trains was inauuMirated. which
1 i.in-piirti d pro\ isioiis to eaeln s. whence
the isolated little halllls of toilers (hew
tluir supplies. The Avati r\e,-i\ s tlowini;

towards Iliidsdii H.-iy „,; ri,riili-,li and
swiiiiiiL'. .aboiinilini^ in treacli(rous rajiids

and whulpodls, and claimed their (piota

df \ielinis, \vlii|e time after time the
siirveyd.'s hail mad rac( s fur life, being
s.Udkeil out by hush fires which rai:e with
furious violi nee in IIik teniloi-\.

The constructional urmii-s ( xjierieiiecd

(ipial h;irilships, dijhcultiis and dani,'( rs.

Ilundriils ot miles df tiMi ro,ids l;ad to h,.

driven, and the waterways and lak( s i)ress(-(l

into service as far as practicable. In one
instance the (-iml r.-u-tdis laid down SO miles
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or l:uhv;iy to caiiv in lli.ir sii|,|,li, . ;,,|,1 ii. ailv c.mpl. tr,|. slipp,,! 1„ „|ii v ,|,,^^^ the
tools !m I,;, iM .1,111, 1 1 nil!, , ,,r!in.. r.,,r^, . iiul,,,. ;ls if il uviv a ;,.i;i,.|,T. Tl,,. v, al, r,

aiK' scows \vriv .aiTKcl thr.iiioh III. I, ii.il I riiiw iinalil, I,,, s,.a|„ , ,,uin- In thr rulv. rt

in pifccs to lir n ass( nil)lr,| ii|„,ii tlir l.aiiks |>r. .\ i,|, ,| Ih. nlm- l,a\ mil; Ik.ii sinaslir.l,

or a l-iv. 1- or lakr. Animal lianlaM.^ uis pi|,,|-n|) In I I Ih,- , ai t liuui k.. uliuh
(osl|\- Inasiimrli as r\rr\- onii<v ol' In,,,! act,, I as a ,iani. All rtlorts t.> ci,,- uilh

iJUll I,l\(, A lll,ai I MllAXKMI- NT.

The laden hopper wagons are drawn over the edge, and as Ihey swing down the hultom of the
vehicle is opened, thus dumping the contents.

loi' 111,' niiiks, ,,v, 11, ail, I li,.is,. |ia,l I.. I,c t\u- silnati.ni liv an , inliankni, lit pru\ iny
'•'''''"' '" "" <-"niitry ict \ i, Miicj a likal,' nn ivailin-. tli,lill was al.aialon, ,1 in lav our
"'_7'''''~""- ol a L;ir,lcr span I, nil-,. 'I'hc (Ik, k.„lasik

'I'hc l.soi- mil, .,,1 o,:,,!,. |„ lu,, II .M,,|„.|,,|i Kiv, 1- lia,l li,,ii spami,,! hv a. iiia-si\.
an,! Wmmp,- u, iv ,ii\i,i, ,1 inl,, six ,|is- hri,!-,- uli, n sii,|,|, nly Ih, h.ink ,,ii on,. si,ic

tncts ,,,! .•..nslnictional piiip,,s,,. uinl,. mov, ,i li,i,lil\ . .Iispluciii;; ii Ih a\ \ ,-oiicivtc
orii^inally I'l contracts u , iv I, I r,ir the almt m, iit and an sO f, ct sjinj, |- .p;,|,. ^Iio
'''"'' "I 'III- niika-,. 'I'lic l,ml,i,rs w, r, mass ,,l' si,, 1 v,as jackcil hack Int,) its

''""l"i"l -^''I'ly in tli,ir u,.rk l,y tlic place, aixl .-illou-c,! t,i n st l,,r the tune
tr, .ich, r,,iis s|ippii|,_r an,! miisk, ;,'. Time IxiiiLT upon n timhcr (ail,, until a st. . I

•'''" '"'"
'
ni(,.inkm, nts «,,ii|,l c.llapsc t r, st I, .ajipniach coiil.l l,e coinpl- ted.

when c.nipl, l,il. wlulr t, nporary wo,i,l, n Owim: t,, th,' rivi-s nmnm^' at ritrht
tivstirs sh.l SI, I, ways. In ,,uo ciisc. V here anL'ks t,, t h, loc^ation, l.rid},rmi,' wns heavy,
a licprcssion was spann, ,1 with a s,,li,| while tli,' wi, 1th of the watirwavs demanded
earthen eniljank!!!! -tt. the whole w!,,.:; n; ;-_;.-.- -tvuvl ;;:c-.. Ali;:-;;;;;T 'M;;; stcci
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I

i (

lin.li.' s iia.l I.I lir rnct( .1 in tin cmir^c ..f

tlii l.^lU mil. >. wl.i. I, ,r |,l,u,.l .11.1 I..

t'li.l u.iiil.l t,,l;il V, 1 I mil. V l-'iir lliis

wi.ik .in aLTi:!-. nail- ..f lil.(IIM) li,ns ui st. . I

^^a> iis. .1 at a ...^t i.f a,li..iit tl .•Jdil.ddd.

lX.hl^l\r (.!' the St. I.a\M'. lie. liriilo,..

'I'lu . ait huiirks ar. as ini|ir. ssIm' in t li. ir

churu-t.r a-, tli.> sti.l ,r. ct n.ns. DruiiiL:

t lir.iiiLlli t li. v...k\- laslii. ss, s III'

L'se of
, 1 . ,

I

'
,

lJ.vn:,n.ito.
•'"••'"" ^ U|.lan.|. ina.l.^ a Ih.axy

.1. niaiiil ii|ii.n . \|i|..m>. . . In

i)\\r Mrtuiii al..n. s.iiii.- l;!.iiii(i.()0(i sinks

el i\\ naiiilti' w. ir i;s .1 t.. |i1.iiim1i mit | j,,.

.l^nul. . In i.n, hlasj. xOiuh l,,.,k tin..

Iii.'litlis 1,1 |.r. |iai( . o.lKlO sinks aiHJ -.'(lO

h.ai 1. Is ,,|' l;iiii|ii.\s,|. r w , r, lii, .1 1.. iii..\ .

a liii-.' c'liir ..I' r.ii-k ml. I tli.- I.tk.' al. .ipjs|,|,..

W. st ,.!' \\iniii|>( L! th. Iin< niiis tiiKiiiLili

til.- II. -li. st sir, ii-li, s ,,| III,. |,iaiii, III,. |;,|.

lam. .1 (^n'A|i|i. II.. \a|l, x. CnlnTry I'Luiis,

'rr.inij.mL: I.aki .|is|i],l. ;in,l s, , r,,itli.

II. r.' ruiisti Ill-Ill, II ,||,| II, ,t |i|., • \
I 1

\-

mark. .1 ti clini.al .lillicnil i, s. , \ri |i' uh

I 111- niiiii iiihliilat iiiLi .uin s,

tiradients.
"''"' ''•"''.' '"'^ ^""1 ''"^ "' "

iina\,.i,lalil, m ,.ri|, r t,i pr. s, rv,

'li'' i-'i'a.l,. 'I'll, r, Is III. hii.' ii|)(.n tli,'

Ni.rtli Aniriican . ,.ntiii. nt win r,' lli,

j:rai|i s irr s,,
, ,isy. I{, i u, i n \Vinni|» n ami

M..ii.t.in th.' h, a\ I, st h.ink ris, s nnlv ;;] iis

lilt p, r mil,, .-i^raiiist , as| li.inn.l tralti.'.

"lull I'l Iw.
. 11 III, capit.il ,.|' .M,iiiit..li.i an.

I

til. raiilir mast tli,- inaxnihim L;rai|.' is

I'uly I'l 1-J r. I t p, r mil. a-.iiiist \v< st li..iin.l

aii.l :!| i\s I', , I pi r null aM.imsl ,.-,,.! l„,iin,|

trallic n-sprctivdy. Wh, n it is r, .all, .1

tliat this Canailian i.iil\v.-i\ ii.is l,, tiaMisi
tlii.s.- tw'.i ti.wi iiiil: liariii Is. tin l{..rki.s

•mil th.- (as,-a.l. s. In Inn- it mak. s tin

"' ^1' 111 . ,1. till arlii, \i nil lit i.| tin- railway
|)ii.tt.rs in iiiltiii^r ||ir,,n-li i,l,stail,s u(

tills (-alilin- with siK-li liAv ;:ia,lis may in

appri riati il lulU-.

'I'ln- 1. 1'.. ,1,1 \vat.rwa\s int. rs. (-tint.' tlir

prairi. s. aii.l tiir ilnp .|i pr, ssmns ulndi
tl,,y lia\. cut. mail',' a In a\ y ilrniaiul iipmi

hndt:. u-nrk. Tin' lonL.'. st st. . I st nirt iirc

is tin- Mattl.- Mm-r \'in,li„.i >, l.;,.l, 1..,. i

.I.si-llln.l pri\liiUsl\-, wliil, til, Ii.ftlrst

IhiiIl:. is that spanning' tin I'l ml.ma IJucr,

III I. a l..riy st. , I l-i i,|._', i.icd t. . I III 1, 1 loth,

sii|.p..rl. .1 iipi.n t\v., st, I i tiiui Is pla(-i il ,,n

I It In I si,l,- 1,1 tin- ii\ ir, ami liiiiiLmiL: I he

P'aiis •_'!.( t'. , I alj.i\ I t In w.it. r. was m ci ssarv.

Tin laihvay .lit. is tin lii.cki.s thimioh
llii ;:a|i r.irnn-il hy t h.' .\tlialiasra l{i\(-r

ciittma thr.iiiLili t hr ramn .

It cii.ssis tin- «; I, rwa\ t..
""•""«''

till- (.Tinkies.
I nt, I III, narri.w ^ll, It,- \ all, v.

\v\u.'\, Is asi- :,,|, ,1. still at -.'I Cut p.r mile,

I.. ^;uii tin- \'. ll.jwli, a.l Pass, ulnTc the

im tals in.lrli th.- Iii^h,. si |„,ml t hi . .im In .lit

tin win,!,- .•{,.-,) Ill mil, s II. !«,, II th, Atlanlic

:m.l I'.ii-.lic r asts -l.T'.';! t'l . t .il.i.M- s. a

lr\. I. till- l.iwi s| .illnmli at wlm h the

H.irki. s ar.- ri,.ssi .| l,\- tin- st, , hsav.

(i-.'ssiiil; Ih. I'.iss III. iailwa\- picks

lip ami r.,ll..\\s tin- |-r,is, 1- |{i\,r a.s lar as

tin tannins llmlsun H,i\' post l-'mt (.curyc,

"Inr.- it parts cmp.niy with tin ri\i r to

n acl, I'l, It I'l.isir, aimth. r llinlsi.n May
jii'st. Tin nil- it traxiisis conviiii.nt

N.all. \s until at last it picks up th,- Hiilkl.-v

l!i\.i'. t.i whi.h it cliniis until tin .Sk. . iia

lii\.i' Is m. t at lla/,. it..ii. H.tw.in T.tc

.laiim- Cache ami the Sk. . iia Hi\,r the

railw.iy piinlial.s tin- In .art i.T tin liinl.r-

laml ..t lirilish ('(.hmiliia. whi.'li. rniiii the

saliihnty i.t' its climate, tin richness of its

s.'il, ami t he pielilic prniliii , of all ih sinp-

lii.iis whi.'li can li, r.'iised in its w, Ih,vat. re.

I

l;I. IIS, Lila.l. s. ami In nehlamls, i., appi,.-

pi'i.'ltely s|\ 1, ,1 'rin \, w (..inlcii i.f

C'lliaila." Minerals i,| all .1, s.ripl i, .lis exist

III a-liiimhin.'.'. ami w ill h. w..i k. .1 In pi..|it

.hi'.ctly s.'i.nlilie m,|ln..ls .
,1' .1. \ , I. ,piin nt

•iml ..p. rat inn ar. iiistallcil. Tin t imli, r

Wealth alsii is .m.rnnins. Iiiii;e liir.sts .,1'

I'.'iiiiii, I'.-ial himher lia\ iii^ lieeii il|scii\i r, li

hy t In siii'\ I A liiu I'lil'ees.

.Si, lar as c. instruct inn duwn tin |-'rascr

Hi\ I r \' alley was cone, ii nil. ! in .li II nil It is
I 11. 'I, lint, nil w. ri- ratlnr i,| ,i I ranspnrlaf mn
charact. r. I''.\ , i \ I liinn \\,i~ lii.iiiLiht n

IV.iiii tin last t,, T,t, .laiim I aclii', and

ti:cr-. 'ra:;--e:le;l Uj :.ica;;ih,,a;-.. Th, ,v
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wrnhnilt nn tin ii\. , l,.,nk ,,l S.m|;, ( >,, k. way pli.tt.i- many t,:i.,m- |ir(,l.Knis of no
--'

'' ^ '"'"' 'i" ii'.iic-l i;iii»a\ Nhiihih, 111, ail (iniir. and liitlitrto liavc Ixcii ovcr-
'" \*lii'li

I

I III. iiiirliin, r> \ias l,aii|, ,| c.iiu. ,,nly hy r,c,,iirsi' t.i i . iiiarkaMv iii-

"^"'•""' '' •' '"-' '! :i|'l'i"M"ial,l\ 'J-.u M, ^(1, \. Ii.piii. nt u,„k, Nvilli sln|Hii,l,,i,s

]HV t..ii. IMur.ii Knit (.(ii'^r an, I 'IM.. oia.lis an,! I,,i|. |,, ,aIivim,' Ii, ii^lits. IJut

lliK CROSSING OK TUF, ATHABASCA RIVER NEAR THE YKI.I.OVVHEAD PASS
While the missive steel structure w,is under erection the line was carried across the waterway over

a trestle to enible construction iiains to reach the railhead.

Jaiinc (a, -li, til. v,ar, :!-,() mil, s(.r\val.i-\vay tli. Cian.l Tnmk l'a,]|ic t rav. i-.-, the
iKivioaM. \<v Miiall slraiii.lii,,s. wh.ivwitli ran-. Willi. .iil as iini.l, as a ns,> ,.|' 1 loot

11" ''I'"'-- :ii'<l <'^iii\,.ii may li, mil III .al. Iv. [mi- mil, ! l',,,- co ,,ii|, ^ ,,||t ,,r I'mu'c
'I'll.' a\aiialiilit\- ,,r tli.^ ii\, I- ,-.immiiiii,.ali.iii Wiin. it tli.- |iii,> i^ ,l,a.| l.\. i. an. I in tliis

'"''''"' '"I'sli-nfli.m t,, l„. ,.aiii.,l out .listanc- 1 1„ l,a,kl„.n. ,,r 1
1„- milaiiisis

sminllanciislv ,,\,i- t|,r wli,,l,. ,lis|a,i,-, ov.av,,,,!,-. It was i. ii.l. i-, .1 |„,sMii|.- 1,. .ansc
l"l"i<ii Trtc .lauiic Cache, l-'oit (..(.r;:c tlic plultciN ran a locat ion al.mu tlic n,.rtli
an,

I

l-ml I-'rascr. a water distance of some bank of the Skeeiii Hiver. wiiieh cuts at
^"" ""''" n-ht an-l.s thninoh ( h. iKirn.r.

J5nt the most s|„,la,nlar illustration of Wh, n tli, Im, was tak,n m hand it was
enfrineerinotilTor.1,,1 i,|..,ii(|„.(,ian,IT-,mk deei,!,,! I,, ,i,at,. a n, w ,,,,,1 .ipon the
I'aeille is the neuotiath.n ,-.( [\,r ( a-eade I'aeilic s,al.,.ai.l. \'ane,,u\,|- si

| as the
."Monntams. Tins ranue pn .., „ |, .,,,! on s,,|itary maim, e, ndv ,,f liiitish ( olnmliia,
the sealHianl. the ,,nt. r ramparts in laet hut (I, re was ,,ii,' lar-,. m.hntatit.n. ",()

fnmhimo si,,
<
r mto the water. Farther miles north of Vancouver, known ns Tuck's

bouth lh,s,. m,„„,!ams off.-red th,- r:.i!- T^.Lf, ,vhJHi it was tieeldrd to rxi)init
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Tuck's lull t. ic cliri-.tcii' i\ I'ririic |{ii|ii rt. iniK s ii< :iii r I I i ami .I:i|m

offtTS till- lilii v| nalurai iiariiuui' nii (In \aric'nn\ir ( mum .pii iil l\

Pjii'il'n' (-(lasl iidi'lh ol Sail l-'ianriNcn. ami Ucmlr \ m ||u (.laiiil 'I'lii

Is as <-a|ialili' (if di \ rl(i|iiiiM,l a^ llaliia\ v»a\ ii pti -, iil . at ! a-.l IIm

(111 tin' Atlantic scilliiiiU'il. 'I'lii liailiiHir is ila\ s sti aiiiiiiy across I In !'

jiJKiut 111 miles ill IciiLilli. vMlli an iiliam-c laur nl iiii|iiiil ancc in tin ->

aliiinl liair a niilr ni uiillli, i'\u ninu' muI In As aiL i \ain|il( nl laiUv

illl I'Xtrciiic wiiltli III' 11 mil's, ami willi llii (.lami 'rnink l'a;ilic

water sh<|\iu!.' I'l'iitn ;;ii in .•(no li , r It is ,,.,\ a p;..n.ir loa.l. Ii

T.'ic crciltinli i'\' :\ li'vv |Miit ami llir inatiil as sii,|i m IIk In oin

I'acilic ti rniiniis i.r ! Ill' (,iaii.l 'I'lunk I'.h ilic In inn.l.ru ml' rpv I al inus.

at I'rilH'i l{u|>ri-| ,\as an aslnt. iiin\i. il n|' cniisl i inl inn has In mi liii

i;a\ I llir raih\a\ an imli |ii ihIi nl nutlet In in ini|iirat i\ ! in niilif li

ami anipir ( llinw innni rnriiilim ilc\(lnp ila\ r. ijiiin nn nl s. w In n

mints. Iln-r a liiisy inaiitinH- iil\- is niiniiti s ami llic aiiniliilali

l)ciiiL; mniildcil. (il (lixrapliicalK il is .-i mnsi n nP' | In \ ital ci.iisi.ki'i

stratci'ical centre, because it is snim ."jiio ami liallie.

SMNra\T. A 100 TON LOCOMl^TIVK

The Transcona shops of the Grund Trunk Pacific Railway are among the best equipp
By means of an overhead electric crane engines weighing up to 120 tons can be lift
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4U4
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Viliat it is, 40

96

uf u.W.li
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sirnc-tiiiii 111, III

.\nliiiiialirsi..;iialliiii.'nn I.anci-n Sin-
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liMiu Hnmla Hritli.v, 430
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Hiiili;i.. 111. 2ii7. 272 ; ami Svlu-r-
i-ir ItiilliiiLj-l.ift lirlil«i-, 41 1
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; silf-illsi-h.irijim;, 713
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li.ill-k,ik-|',ll,,llM Hailw.iv, 2'.i2
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; ,in.l st. l',iiKaMS
St.it 1,111. ,-,i7

l5anmn-i:ilHTfil,| Siis|i, iisi,,n Il.iil-

way. 31;. 321) 32',i

liasciili' briilfjis. |ii,S

llailli- HiviT \i,i.liicl, (;7S. 7,-.ii

l;,i-k,ll, Mr, W. T. (;., ami W, nIitii
o.iscs li,iil«,iv, Ci'.i.s

1'., I kwmirth I'iss, (iCiS, Cii;,",

K, l^i.in r,iilwa\ s, Inrnniolivis ,1. (;,"i6

IMl. Mr. .\. M.. .111,1 (inat lii.lian
r.iiinsiil.i H.iilw.iy, 531, .-.lis

" Hclkviii' .Scire," the, ,'iis

Hi l]iaire ronieal hoil.-r. IS, 2I,S
- Iire-liii.\, 217. 2I',I

lieiinetl, Mr. Nelson, ami SI. 1111-

peile I'unnel, 2j8
l!,rt;sl,it;,.iis Hallway, n,islili-hl si^-

n.iiliii;; on, 3'.I8

H'TKunsliin Tunnel, 3,1

1

li, rinse .\lps Haih.v.iv, |ii3. 112
Hirnin.i i;i,'elric l;aih\.i\. .;,,7

" liiH lUill .Moiiser" t\iie ,if 1,11-0-

imilive. 48, ,1114

liij,' lill " inih.inkinenl. tiiX

Hii4 l-'iiur Hailroail, ehetrie lu;„l-
li^iits of, 1S7

" lii^ Hill on r..P.I!.. 4
Hilbao, aerial railw.iv al. CIS
' liirkenheail " l,.,Miiiiilivis.

| pi
Hirniini;li,nii ami Derbv K nlu iv
543-4

Hitler Hont Mountains, railw.iv

development of, ;I7-1)
; of HI,

"f Hlea .Ml

ickett,.Mr.. ami adhesive rails, 204
lor Tunnel, 548

Hliichert Aerial Tr;

ntenklnsop. Mr. J . nnil rack railway
at Middlelon C.olherle.s, 203

Hlue .MiMinl.ilns, ZltJ-za« in. Hi-?
Hodin, M. I'aiil, and I-.iu.x .Naiii-tl

Hriike, 17:1

Hiitfue, .Mr. Viriill C, nnil .Slanipedc
runnel, 258 ; nnil " I'e.ither
Hivir Canyon llonle," 003-4

liolan I'.iss, bri,l>;e in, 073
Hiilivian Hallways," l-'alrlle " loco-

niollvej on, 248
Honanza .Mine, rallwny fo, 224-,'V
llorsiu'. A., loconiolives of. 73.1. 742
lloschke, Mr. (ieorue \V., and
Oregon Hallway, 7o3

boston and .M.iine H.iilriiad and
lloosac Tnnnel, 574 : electric
locomotives of, 571-,')

, south terniin.il station of New
York. New ll.ivin and Iljrlfonl
H.iilriMil at, 413

Hnneh, Sir Thomas, and I-mlli and
Tay lliidues, 200

Hournemouth e.vpn sses, 337
How Hiver and c;.l',H., Hjl
Hox Tunnel, Itil

H"Z,'ni.in Tiinii, I. 2"ii'i

lir.ike, ll.irdy's .,n. ami electro-
magnetic. 307 : I.e Cliallier water,
281; Westintihonse. 218, 32!»

Hranilt hydr.iulic drills, 300, 364
Hr.izil HaiKv.iy Cmnpany, .Mallet

lociininlivis of, 4,')7

Hri,lL;,-|,iiil,lin_'. ir.ims for, 71 1-7
Bridges and Viaducts:—

Aiuobr.i liriil;;e, 72
Arroyo Chieo liri.lije, 470
Hahi.i ilonila liii,li;e, 430
H.isiiile liri,lL;,'s, |,i,s

li.itll,- HiviT Vi.iilu.l, 07,S, 750
Hrookl>n Iir:il;;e, 21,0

C.intilever bridges, I'J'J, 207, 289,
170, 072

C.ililo llriiliie, 711
l,h,ip,ir Rifl HiIiIl;,'. (,73

l^lii(,ii;i) lliver Kruke. liO
Cliohe Hiver Hridsje, 405
Clifton Briilue, 200
(a)lunihi.i Hivir Hridfje, 0,S2
Copper Hiv, r liri,li^e, 22,S 32
Crooked HivirC.invon Bridge, 707
II, ill' Creek liri,lge, 558
I», Liw.ire Hiver Bridge, 14
Douro Briilge, Oi'iS

l''ades Vi.iiliiel, 1:1-20

b'aux Nam-ti llri,!;;,-. l7it-80
Vorth liri.lKe, l'.>, 201-70
1-raser Hiver Bridge, I'.Ht

Crabarit Viaduct, HP, 007
(loktiik Viaduct, 074
H.iwksliiiry Hiver Bridge, 676
Hum Hiver Bridg", 72
Kafue Hi\i r Bridge. 720
Kelly Creik Vi.iduct, 082
Kinzua Vi.iducl, 008
Kniuhfs Key Bridge, 430
Knskul.ina Bridge, 22,S, 232
I..ili,l,)re Vi.iiliiet, 101
Landwasser Vi.iduct, .303
I.ansdowii,' l!:!n(!!ever liri !je ('.72

Laredo Bridg 403

insporl.ition

020

Lethbri.lge XIailuct, 19'.)-

l.iia M.uluet, OO'J

;i)0

Company, 38, 49!), 010, 018,

75 3

.M,- :ii Tubular Bridge, 2CG, 352,
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BrIilKti and Viaduct! (rnnllmirj):—
M. 11.1111 Hlvir llrhliio, '^Nil

Mill, r « |P il.' MjiIihU. .Viil-1

MlwiiMppi Ulvvr lUlli^-. J'.'i

MUiMiiiri Hiv.•rl>rl.l^;.^. 11:1:1- 1, «*)
MnriLmHiH HrliliJi-. liT.i

Mimr l.liamirl liri.lp-, t:!" J

Nl.it!.ir;i StispfDiiloii Hriitt^r, 111

lil.l Mill Itivrr llri.lHi-, I'.i'J 'Jipo

I'.ip 1 ..ip III! Itivi r llrl.l;;!-. 4(>8

f.iiili<is Kill Itrlilui', I I

IVnu HiviT Ilri.l(!i-. r.(l',>-7i>

I'i'iiiliiiiii Hivir Viiiiliu't, 7.'i"

I'cirll.ici.l HrlilKi', llrriJmi. .'il-9

"
I',. \. rsf (.urvr • HrlilKi', 730

Muiui.rn llrl.lij,-, 3n:>

M. .Inliira Itlvir lirlil)!''. 4-'^

SI. I.:iwr<-nre llriilne (.Moiitrr:!!),

:i rj-:i, 3W>
St. Lawrence bridge (Qnrbi'c),

GTS. Vlti

St. I'innmk's VI.hIiicI, liil

Sahslmrv Uri.l^i', t.'l

Sall.ish Urltlt!!', liil-;i

Scliirzir rollini; - lift liri.lwi-s,

4117-11

Scliiiiiltcn-Tohcl Vi.iiliirl. 3ii3

Scliiiiirlnliil llri.ln.'. J'lii

S(ilis \ i.iituct, 3"J
Spanish (.reck liriil;!f, 7nii

Sutlon Swini! llriilnf, .Ms
Tarlilii lUvrr llri.lKe, USii

Tav llri.lKi-, 'M't

Tils.npii- iliiulil.-lift hriiljjc at

I'lirll.inil, Ori'Kiiii. '•• -'

TlKiiiipsoii Hivcr liri.li;-. I'l'.l

Tiiwir llriil«c 4ii8-l(i. II I

Ts.ivii Hivir Hriat;i-, 4J1-2
Tiixp.in llriilili', '<•'''.•

Vicluria liriilac (MontriMl). 3:)2,

3:)4. 3»(i

l-alls liriil;!!'. 721
Walkh.ini ViailucI, 164
Wi.s, 11 Viaduct, .i'.l'.l

Will.iiiiitte Uriilui'. ()7">

Willi. w Crei-k lin.Ur, 730
liriulili.il I'Tprrssis. '.M>

Viilks I'h-ctric railway at. 'J^S

Hristnl anil South Walis liiiuii

H.iilwav. 164

Urilisli Mi'xican IViihvav, " I'.iir-

lii-
" locomotives of. 171

(.iilinnbia anil C.aii.nlim
Norllurn Hailwav, 0II3-I: ami

C.I'.U., 87, 89, 3'il; anJ Liraml

Trunk rarilic, 7.M1

" Brii i.lwav l.iniitiil " 584, ."iSO

liroiiklMi Hriilt;!'. 21)6

brown, liuvtri and C.omp.iny. 311

, I. K., anil Denver ami Kin

(iranile Hailwav, K

Brunei and C.W.li.. 2, 1 w
bruiil.is. Mr. J.nnes, ami S.iii

Palllo Hailwav, Olti

Hucxrus ('.onipany. 126, 473-."i

bulhvanl anil (ainipany and aerial

rail\v.i\s. 3.'i, 618
" bumliiiii; the craile " 211. 214
bur(;.l..rt riiun H.iilw .... 311

Hurina ILiilway., bri.l'Jes nn. 674

bury, Mr., ami L. ..Nc .N.W.H. loto-

inolives. 388
Bush, President, and li.nver and

Hio Gr.indc Hailwav, 8

Butte. Anaconda and PacUk Rail-

way, 680

CAi.KnoNiAN Railway, and Midland
H.ilUv.iy, 418; expresses of,

fiiiO-U

"Calitoriiia Limited," 331*

l^inadl.in N'l'rlhern H.dlw.iy, nnd
llenihiiin HUfM-y, «U; itory
of, .V.MMitll

— • I'aclIU' H.dlway and iiva-

l.inrlii* i.r " snow slide." 36'l.

ri'.il : nnd lire d intfer^. 373 ; in

the llm'kiei. Ii<i3 : l.dHii^r dllll-

rulliiA of, '.*» ; reronnlrnellnn on,

3; Silas ne.ired loeiMnollve^ iil,

.'SI ; MioW'plouuli!! of, 613 ;

>iiii»'»hed« of, 36'. I-70 ; splr.il

tunnels of, lit; sliiry nl, 87-
HI, ttl3-2ii2 ; luniinit level of,

2 Id

Cantilever bridiJes, I'.i'.l, 267, 281>.

4711. 672
t'.Hn' to Citro H.iilwav. 721
(..ipe Town It.illway and Dork

Caiiiipaiiy, lin.'i

" t'.ardean " t\pe cf lofomollvc, .'iii7

Cirllsle. and Wnt Coast Honte,.'jii6;

Mlillind Itiilw.iy and. :>il

('..iriies .Snerler Conip.inv, .>7!l

C.irtier, .M., and l-.ide> Viaduct,

C.iscadr Mountains, Ainrricnn Great
Norlhern H.iilroad in, 4S'i

;

alldav.il.ilielles.3'.)| ; C.l' It.

ill. I'.l'.l. 3611 ; Clilcauo, .Mil-

w.inkee uiiil I'utlet Sound
It.iilwav Ihnniuh, 682 ;

(iiMndTrunkl'.ieillelhroiiuh.

7.M : .Northern I'.irilic Hall-

road In, 2">ii ; Slanipetle

'I'linnel thron;;h, 2.')S

TuiMiel, eleclrilication of, 495,
.'i70

Cisvill, President, and reinodellinn

of I'ennsvlv.inia Railway, 383
C.elilo Hriilce. 711
Ceiilr.il I'.ieilic Railway. and

" Feather River Canyon Route,"
660, 66."i : inceplion of, 2.')1, 514 ;

reconstrueliiin on, .'i.i'.l

" t;inlre-r.iil ' (l-'ill) system, 43."i

C. iilli r.inlani .\eri.il H.iilwav, 42

Ch inilUlla Av.il.imhe C.iilery, 306
I li.ip.ir Rift liri.li;.-, 67:i

"c.harlis hiekens" loeiiniolive. 388
(.li.irnaiiur.i Tunnel. 307
Lli.it .Moss and Liverpool and .M.in-

Chester li.iilway, 377-8 ; and
(ieiir*' Sliplieiisim, 131

Clii-iiiin lie ler dii Noril, expresses

of, .i6.'); Inciiniolivis of. 743
Chicago anil Norlh-Western Rail-

way, tenninus of, 51*5

Hriil-ie. 410
— . Hurliiiilon and Qiiincy Rail-

ni.ul. " Hatilwin " locoino-

lives of. l.'iS

Seherzer rollini^-lift bridge al.

HI
expresses. 584
drand Central station. 110— Trunk Hailwav. 3.M-')

— . .Mihv.inkee ami I'liiJel SoumI
H.iilway, "Olympian" of,

423, <i:ili : re.dii^ninent on,

1 1 : story of, 630-7, 079-87— -. H.iek Isi.iml and I'acilic

Hiilway. liieoniotives of, .'So

Tirniiii.ii Tr.insler Railroad
Company, 410

Chicalote-Tanipieo Railw.iy, 4rii

Chilkoot I'.iss. 221
China, aerial railway in, 015; hos-

I ilil V to railwav s ill, 480 ; I'ekiiitf-

KalH.in Railw.iy of,__47y-8S;
Viuin.iH H.iilway of, i , ;

Chofie River llridije, 465
Cliui.iliin;;korn L, Kin;4, and Sia-

mese railways, 285

Chiirehwatd. Mr . nf li \V H . JIH
Cl.irke, Sir Andrew, lin.l rallwaM

of Siani, 285
Clevel.ind. \knin an. I Ciililnil>ii«

R.iilroad. 187
Ilriilue Hiid Knitlneerlnt! Com-

pany, of li.irllnKton, 28'J

Cllllon BrI.lite, 2R0
" clIflonMll.. express, fiflo

Col tie l-'rejiis Tunnel. 435
Cole. Mr. Cornellii-.. aii.l Ir.ins-

continenLil rallwa\s. .'.11

Cohunbia Hivrr HridKe. 682
, Irdn ferries on, 118

<:onnnonliead incline. 214
" Consolidati'in " tvpe of Inco-

niolive, 46. .50. 210, 4',>l. 404
Cook, Mr. Thomas, 5.M

Cooke (.l.iy ). and Cunipaiiv. and
Northern P.ieittc H.iilwav,

2M. 2.52, 254, 262
. >'r. C. J. Hiiwen, ami L. ,t

N.W.H. loeonii.lives,2IS,:i-<x.4ia

Copper River and North W- stern

Railway, 225 :n

HridKe, 229 32
"tairdnroy" system and niuske^js,

131. 378
"Cornwall" locomnllve. 388. 422
Corporatiiin of Western Kjiypt. 6',l5

Cowl.iirs iiu'line. 214
Cranes, cap.ieitv of wreekinR. 316.

318 ; In hrldse-buildinti. 714-7
Crewe, L. A N.W.H. works at. 3SS

;

M.inetiester an. I HirminKliHiii

H.iiiw.iv and. 3S3
Crewe- Ciriislc expresses. 388, 41',i,

422
CriMiked RivcP Canyon Bridge, 707
Cnernavae.i and Pacific Railway,

461-5

Dsir. Creek HridCf, 560

Daieii. Dr.. and " An 1
" flashlight

sysleni. 307. 300
D.iiiish Irain femes. 170

Dirjieliiit! - Hiinal.iyan Railway.
i;2:(-6

D.ividson. .Mr. Robert, and I-alin-

liiirHh and Cl.isnow Hailw.iy. 235

De 1 leers Company and r.iiiways,

lilt

lie Will Clinton "locomotive. 585
" Dealh Valley i;\liress," 1 16

Deilli V.illey, railw.iy Ihrousli,

I 1 1-.5II

Dii.ipod" locomotive, 214, 455

D.-I.il:.. 1 liay-Transvaal line. 722
Del.iw.ir.-. Lackawanna and Wist-

iTii Railroad, locomotive

s;i.nil5 of, 5U ; reconstruc-

llon on, 10
liiM-r. briiUe over. It

Diiiv.r and Hio (ir.imle H.iilway,

6-7.602; expresses I. f. 8 ; I'.ieilic

oiillel of. 738; suniniit level of,

210
Oenver-Salt Lake Railway, 141

Diriiv as railway centre, 543, 545
DiM-liiilis Canyon, rival railways

lliri.iiiih, 702
1 1 iiiiil, Iralii terries at. 117
l)iv. Mr., and Union Pacilic Rail-

w.iy. 518-9
Di.is. (ieneral Porfirio. and Mexican

liaiiwavs. 463
Dilhn.in. .Mr., and " l-"eathcr River

Di.ilj;.'. General, and (antral Pacitlc

H.iilway, .520-2
" Uogucr " Tunnel, 364
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Poiml.n, Mr. Sliplun A., ami ("..um-

ill.iii IriiiiM'finlliiriil.il liiiri. Till

Dniini Itrlilai', MiH
iMivi* iioli't Tiinnt'l, .'il.'i

Dr.iK'lliw rxriiviitor, rtii

l>r.iki'ii>tii'rK Mnuntjliis, railway
c.MT, 7Ji»

Dr.iux, M., nnil l''.iil<< Vl.iilurt. 'Ji»

l)rlnu-Kr>t I.uinbvr ArrLiI Itailwiiv,

til.VH

iTfillninii VIrlnrIn iMlii firrv, 17i>

Druiiiiiiiinil, Mr. Diiu.ilil, .mil I.. .V

S.W.U. InrimiiillMs, ;i:iN

Diiruht, Dr., iiiiil l.<'iili.il I',nine
Itallway, 520

IvAni.R Canvon, I)fn\rr :iiiil l(i<t

(iiaiHlf ltaitM.i\ HiriiiiL:!), (i

l^|^t (^oust ruiili' til SciilLiiiil, IIS.

i;iM»

ICiUiiliurRh anil (il.is'.;nw tt.iilwav,

•Jll.'i

KilUiin, Mr., ami iliftrlc Irarllon,

j;i« ; mill Mr. Vill.inl. 'riT. 'JtiJ

Eilwanl VII., ami Inrtli llrlilur.

'J74 : uiid ,SI. Lanrt'iiiT ISriil)ti ,

3,-i3

r.(;\pt, railways of, C'JI-7i")

lallil, M., ami Dinirn ilri'lui', I'alS ;

ami (lali.irit Vi iiliict, I'.i, Iiti7

Elitir (il.irirr ami JuiiKfrau Kali-

way, 3{il, 31)1 -.'i

ICllicrtt'lil-Kariiun Suspciisloii M.iil-

way. 32fi

KU'Ctrlc ami strain s[)i-i-il trsts

2411-3

hoailllKhls, 310
loconuitlyts: of Ailrialir

lllrttni- It.rrhyays. 312: cif

Huston anil Maine Kailrnad,
.^74-.'i; Itriiyyn, Iloyi-ri ami
Co.s, 311 ; of C.isiaili'

Tiinni-I. I^m;; i:,lisim's, 23K;
(it-nir.ii l-.i' i-tricl'-iinipany's,

of Itrrlhi, lili'i ; 111 .lun^fran

Hallway, 3ii7 ; of I.iilscli-

l)rr« li.iilvy.iy, 311-.'); of

Now York C.rnlr.il an>l

lluiKnn HiyiT Italtroail,

2111, .-,70-2
; of Niw York,

Ni'W Haven anil llarlfonl

H.iihyay, 572 ; Oi'riikon

ICIrt'trk'al Coinp.iru's. of

Znricli, 311.-7 ; of IVimsyl-
vania Hailroail. '*~\t ; of

Pnissi.in SI. ill' H.iilways,

311 : Siemens', 23S
rnek ilrllls, 3(il

si;^tiallin^ sssliin on Mi-Iro-

polilaii Dislnit li.iilwav.

727; on New York (iiitr.l

anil lluilsun Itiver H.iilroail,

311(1, 72X
snow-melt inj» system, 3r,2

supremacy over sleam, 314
traction, lievelnpment of, 23.->

;

in (ireat Hritaiii, It.ilv,

Scanclinavi.i ami Switzir-
laiiil, 3411 ; on ,lnnt;fr.iu

liiilway, 3li7 ; on St. dott-
lianl Itailway, 311-2, 31."i ;

tliriiu;;li i;.iMaile 'Uiiim I,

4'.>,'), ,'i7ii; UirmiHli lloos.ic

'riniiiel, 574; throu^ili
Siniplon I'ass, 31 1-2 ;

tliniuwli St. Clair Tunnel,
443-4, .'i72

Elliott. Mr. ,1. W., anj rotary snow-
ploni;lis, Ii39

Ellis. .Mr. John, anil Mi.ll.iml liiil-

way, 542

l-;mrrsiin vup> rio iti r. I'lH

Empire SI. ill- Ixpnt*. .'iNI

Erie Luke, Ir.iln li rrlet iin, 122
Eiprranza Tuiinel, t3M
Euilon, r.ihle from, \n dniilen
Town, 3.Ht: tirmlnn^ of I., .v.

N.W.M., 3HI : lo (..irllsle, reeiinl

nms. III, 417
Exeter expre^vs. 337-N
" Experiment " Incomullve, 4 1

'.I 22
EiprtiMt, Pamouf

:

.Miliison, I'opi k.i anil S.inla I't

H.illw.iy, 3:|H-'J

Atlantic l.itv llyer, nil-imt
'• llroailway l.lmiteil," .'ixl il

" r.al.iis-.Miililerr.ncaii." .Ml.)

r.aleilonlan Itiilwav. .'iiN>-7

" Callfornl.i l.imlleil." 33'.1

(.henim lie I'l r ilii Nonl. ."iii.'i

(.liica^i), Milw.inkee ami M. I'.iiil

H.iilway. 423, (i.3(l

" <;iiflonville." li'.Hi

dreat Central It.illwav, AOl
'• Death V.illcv I Aim vs." 110
i:.isl Co.ist Kuute, 41.H

r:nipire St.ile lApress, ,"iSl

• I'.isl Denver l.iniileil.' .s

I'lori.la East Coast It.illwav, 433
" llyini; Seiilsm.ni," 117, til'l

" lirainpl.in Corrlilor," .Mn
I'lraml Trunk ll.iilu.iy, 422
•' (iranville," fl'.i.i

(ireut Imli.in reniiisiil.i li.iilwav,

.'|f.2

— - Niirtliern Hiilwav, 417, ti'.il

- Wislirn Hailw.iy, 415
•• Inipirl.il l.iniiliil." S.S

" Inlirnaiionall.innliil, 3.'iS,422

Eoniloii ami North Western llall-

w.i\ , 3.s,s, 115. 1 1!» -22. .'Mill

- — ami South Western Hail-
way, 3.'tri-s

, Itritfhlon anil South Coast
Hailw.iy. '.Mi, 3!W>

•' l.os .\n'.;. l.s l.imiteil. .33;t

Miill.iml K.iilw.iy, 417-,S

.New York Central ami lluilson

KlviT Hailroail. 5K1-I>

Nonl i;xpress, 5(i5

Norlli Co.ist l.imiteil." 253. 2.'i()

Nortli Eastern Hallway, 331-11,

ll'.ii)

North" f[i r.ieilie f^ailwMV ,
2.53-4.

2.11)

(i3li" Olyllipi.m, ' 423.
Osten.l Brussels. (;5l)

• oynsii l.imiteil," 433
Paris. Lyons ami .Meiliterranean

H.iilway, 455-7
" I'eiiinsnl.i " (Inilia), ,5(i2

I'emisN Ivania Hailroail. 5,SI-r)

I'hil.iililphi.i anil Heailinu Hail-
roail. '.Hi -Inii. 331, 32.5-G

St. Colthanl, :)lil

• Santa I'e ile Luxe," 33S-U
South .Vfriean, tilU
' Sonlhern lielle, ' 9,5-f,

" Stirlirm anil lien Leili," 511
" Strathe.irn," 511
" Snmhiy Pullman Limited." '.Mi

" The OranKc Llmileil," ti'.M

• Tintn," 511
'ronopaii .mil Tiilewaler Haihvay,

1 Hi
" Twentieth Century Limited,"

5(il

I-»ni.; Viadilel. 10-:>f.. r.f,7

" Eairlie " douhle-cndeil locomo-
tive, 214 ',1. 471

" Fast Denver LiMUt[i!," 8

l''au\ Nam-ti llridni', IT'J-SO

F..vre, M.anil SI. (ioltharti 1unnr|,
I3H, 141

Eeallier Hlver C.in>un, r.iilwjy

IhruuRh, «i.5'.i. 731
Eeilrruliil M.ilay .Slairt r.iilway

system, 2^)1

Eelilmann, llirr. nnil ni ',il r.ible-

wav up Ihe Wellerhorn. .3ti

Eell " ceiitre-rill system, 431 II

;

anil Sn.iefell Tramw.iy, Itii; In

llalv. New Zealaml, ami Suulb
Americ.i, 13S, III

I'errles, r.iilw.iy. 11.1 22, 170-5
I'errii-conrrele sniiw-sliedi. 303-4
l-'estlnloi:, tunnel .it. 3HH
lishauard. (rSV.II. mil, IfiO

Elaaler, .Mr. Henry M., anil l''Iorlila

laul tjiast li.iilwav, 421-0
I'l.inime. M. li. .1., " I'.ieilii- " lyp«

of loeoniolive ilisi(;mil liy, ti.iH

M.ishllitht sli>n.illlii)j, 3'.i5-|ii2

I'lemhiK, Sir S.indford, ami C.IMI.
rrconilrucllon, M, 103, 002

I'loriila laist Cii.ist H.iilw.iv. 421-33
" Elyiiitt Scolsiii.iii. ' 417. li'.il

l-'oK-slunals. aiilomalie. on .Metro-

politan District Hailwav. 7.3ii

I'orile, Mr. J. I'., of C.I'.H., 370
lorth llrldue, I'.I, 201-70
Kowler, .Mr. Henry, ami Midl.md

Hallway expn ssi s, US
, Sir J, .mil lortli lirid;;e. 2ti6

l-'ox, Mr. D. M.. anil San I 'aula

Hallway, I140-ii51

Erancc and Y'unnan Hallway, 177,

IM
I'rasir Hlyer, C.f'.H. hrldu'e over,

Li'.i; aiidtir.inil Tiunk l'.icillc,7aO

Iren^io Tunnel. 1 In

('.AIi.\RIT Viaduct. 10. 007
' (iarralt " articul.ited type of

loconiotiye. 27-'il. ti20

lias Accinmilatiir Companv, Limi-

ted, ami I1.ishli)>ht sliinalliii;:, 307
(i.tu^e, broad, on ti.W.li., 15',t

; on
(ir.md Trunk It.iilw.iv. 354

, narrow, on Hh.nliiii liiil-

way, 207; on .Mont Cenis

line, 4.37 ; in Mexico, 466
;

in South .\frica, (i07

question in Canada. .351; In

Slam. 2S0; ill Siailh ,\frlca,

Onii; ill Swil/erhiii.l,2'.iS; In

I'niteil Slates of .Xinerica,

515-S
.standard. In Canada, 275; In

Mexico. 4t)4. 4()() ; in Slam,
2S() ; in f.S.A.. 510 ; on
Great Western Hailw.iy, 158

-. Stephenson, 15S

(ieiieral Electric Company, lit 1 ;> rlin.

31(1

-—- of Schenectady, 230,

476, 572
" ticorge the rifth " ells'! of loco-

niotiye (L. & N.W.lii. 410
Glaciers and railway construction,
220-34

GlasKow-C:irlisle non-stop exprcu
(Caledonian Hailwav). .507

(ilatsheras Tiiniul, :iiio

(ileli.ield Tunnel. 512
(ii)il Tuniiil. 300
(lOkteik Vi.iducI, C74
Cold Coast, railways on,
I ;(irnpr;ir:it riek rOlwri

Goss, i)r. \V. !•. .M.,

boiler tests. .H3

Gould, Mr. Jay. and " I'eather

Hlver Canyon Hmite," 603

fill

e. 3!!
and b.ifety
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\

6niiM» unit r.itfk- Ciinvon llnr, 7
Gr.iil.r. III.-, inn
br.iOii iit«, Anii'rk in rninpinil wllli

l.lH;ll»ll, Jill ; lit lir.i/il rill« l\«,

4.'>7 : i>( (^tilr.iuii, llurliiiLitiiii

iinil Qiltnrv ll.iHni.iit, l.'iK : i,(

• I.N.H.. Jli ; i.f I,, iiml S W.ll..
3>C, \, lift. 4JJ: lit M. Ail in

tViilr^il H.illwax, Kil, liiT : nl

Mi'Xli'.m huiillnrii II.hIm.u,
4tlt-<i: lit Mlillniil ll.illw.iN,

*\K: I.f N.i:.ll.. Jlti 11 : 111

I'l'nnsvlv.ini.i II illn.ail, 1 lU : i>(

Hum.' l-lorrnrr-Mil.in H.iilw;i\,

4.V.t ; 111 SiTvi.in ll,iil«.i\«. I'M.
o( s.i;. x c. n.iiiw.iy. c.N'.i-iMi

;

of 'r.initilrii-MiAii'ii t;il> Itiil-

way. 171 : nl Tr^ltl^v.l;ll ll.ili-

wav.. 7j:I : nl r',;.inil.i II iilu.i>
,

<:.ii-l : s.inif »liar|i. Jll. ll" II

riMniini'f rlnit iirni.iliir.', 'J.'IM

" tirnnpi.in t'.iirrlil.ir " .'xprrs^. MO
Cfu(ii( Ihiirn Iriln (rrrv. ll.H Jn

iiiiuiinnH.iiiw,iv.;i7«.:isn. ns:,

Trunk I'.irillc Hiiil»,i\, sinrv

..r. 711
— Kiilway. anil <"..IMI,,

cuiil|i.'lllhill ll.'lwrrn, I^Hi ; ;iiiii

cnnli'iliT.illim of C.anailian I'm-
vinci-s. 417 ; anil ^mii^<> <|Ui stion,

354; anil (.rami Trunk I'.ii li.-.

745: anil niiXikriiv. ril: aiil

Nlailara llriilui'. Ill: ami St.

Clair liinnil. 4 IJ. :.7J : ami M.
I.,;i»riiici' Tuliul ir llrliltfi', 3.VJ ;

l>rlil;.:{iiu' iin, l>7H : cititNlrurlinii

mill I'ri'siiii'iit ii.i\<, :ik:i. 7iii:

Inniriioraliiin nl, :i iH : "Inlii-
natinii.il l.unili ll " of, 422 : 1ih'> -

niolivrs "I. 411-7; ri'Juvina-

tlon iif, X>H; stnry of, :ilx-riS,

442 7: virvi'V fur, 3'.ii : Ira.k-

hillinil nil, 7l.'i ; Irani f.-nUs
iif, li:-s

" (;r.iii\illi" I'Npri'M, t'l'.Ht

•• (in-at Hear." 2lii-N, 4ii»

Great liritain ami ixpnss.s. .131 :

I'.irlv railway ilivilniniifnts

In, 3I«
Cinlral Hallway, cxprr«i'S of,

.I'.M : InriHiii Mvi- '*•»

I'.a^ll•rn Haiiw.iv, I .•:ipoil

Ini-i.mnllv.'of, 214
Imlian IVntiisula Hailuay ami

Stiikfs wrcrkini; crams. 323 :

cnacli-huililinu rrinnl uf,

.'>2!' 32 :
•• IVninsiili " cx-

prcss nf, 'i*»2

NiTllurn Hailwav. ami I'orlli

Kriilur, 2ili> ; anil Miillaml

Irallic, .ir,; •• .Ml.inlic
"

l>p;* itf liK-Diiiolivi* ini, 117 ;

I'xprissi-s of, 417-H ; Si-nt-

tisli tr.illic ami, 4IH, li'JU ;

sli'i'p urailk'nts of, 21

1

Sail L.iki'. ami " IVatlirr

HiviT I'.ainini Hnitl.-." iiii*..

731 ; anil Liiiuii I'.K'ilic Hail-

wav, I'l.'il

Wislirn It lilway ami Man-
clusl.r-l.iMrpiiol riiuti', 3S3

;

expnssis of, 3S3, 41."i; Iik-d-

molivis nf. 2I.')-C: rcaliiin-

nu'nt on ("oniiili liius, 1-2;
sliirv of, iri7-ll'.>

Gn-alliiail Nliiil.l. 412
Crli'finsli'in spiral uii Albula Hail-

way, 3m 1

Gruiii Tunni'I, 3o7
Cuvcr-I'rculcr, Mr. E., and Piiatus

Hallway, Mfi
CuyiT-Ziilcr, Ilcrr Adolpli, and

Swiss railways, 359, 305, 3li7

l.M)i \
" ll\niiwir.Ke" Inriimnllvr, 3HH
Mirlvt nil anil rkrlrii-inauiwlte

1.1- lkr», 3.l7

ll.iriim m, Mr. I". 11. ami" FiMlhrf
Hivi'f r.inx.in llii.il.," l'rti2-3

mill Mi'xitMii r.iilw.iXH, 4ti3 ; nu'l
• inuoii llailwa\, 71)1 ; .in.i I'liion

I'aiilii' ll.iilw.iv. .'iM-.'i ; lAl.lint'i'

III for.' Intir-M.il.- tloiiiiii.'ri'i*

l.iiniiiii'oioii uf, 'i

ll.rriii.n, Mr., anil Forlli llrliltfo,

21 III

II iwkliu, Mr. i:. r.„ mill W'lilli- I'.iM
ll.iilw.iy, 221-.'.

II iwk«l>ur\ IliviT ItrliltJi', t'.7il

II iwksii.iH, Sir John, ami Sivirii
I'linml, Hill

liivi, l'rr«ii|rnl, anil rnn%lrurli.iii

..f (ir.nil Trunk I'.irlli.-. 3k:I. 7 Hi
II lluii:, llirr, ami splr.il luiinil<

• Ml M. (..ilth.iril Hallu.iy. .".. I3.H

1 1. iiM'lh I iiiil S.ilin, liiciinolivio I.N ,

|M. 7

llii:liliriil Uailw.iv, tuiiiinit li'Vil

I.f. 2111
•• Mill clinili.T," Till', .TOt

llill. .Mr. .latiiiA .1., ami .\nii*rlr.tn

(.r.at Niirlliirii Hallro.nl, 3>.i3.

I!il : ami ('..iiiaillaii Norllirrn
IS. lilway, .Vlil-7 ; nml ('..i«miIi-

Tiiiinrl. I'.il; ami Orfu'on H.iil-

y\.i\. 7iil : in Kar Wrsl. (i3l

ll"l'-'ii, Mr. .lota'pli, anil SI. «:i.iir

i i iiu 1. 142
II" I itiil, Mr., ami .ViniTiran Gri'.it

Norlliirn H.iilni.i.l. :vx\

IImI.Iiii, Mr., ami llicipoil locii-

iM.itivis. 21 I

ILil'-lmir, lltrr \V. .1., ami Hli.iili.in

Hailwav. 2'.iS

Iloncv, Mr. II. J., ami While PaM
Hailw.iy. 221

Iliintf-kon;;, arri.il railway al, 3."i

lliiosac Tunml, > liTlrilic.iliim ol,
.".71

IlmiHi', Mr. J. 1°., ami Union I'arilic

H.iilNv.iy, :>['.>

IluilHon ami .Manhattan H.iilroail,

lirminus of, a'JI

ll.iv launpanv ami ("..I'.H.

vnrvi'>s, 8!)." 190
.iii.iiKc-,llii' Hailnay Klnu.r.ll

- Hivn. firriis ario>*, 113;
Uiliis nml.r, :!ii'.i, t<\U

llnni Hlvir, bricl(!i' ovir, 72
liiintlnuiliin. Mr. Cnllls 1'., G.'iJ

Hurley track-layer, 7S
lliirnn train ferry. 117
llviiranlic sluicing un (^liicasn,

Milwaukee anil I'uitet SoumI
H.iilw.iy. fiSO ; on .Ni.rllierii

I'.ailie, 2lil ; on I'^.iml.i Hail-

w.iy, 4.'.ii ;on Western l'acilic,7.I.S

ll I -mil VKi.iis on Lake l'.:iikal. 171

;

on Lake .Mieliiuan, 12n
lee l<ieoimili\i-s, l.'.l-li

" lee railway." I.'il-li : ;icross SI.

Lawrence HIver. 3.'>2

" lei-resisters " ami taipper Hiver
llriilsje, 2,30

Ire - slioves ami St. L.iwrniee
r.ii.tu-, 3.-|3

" Imperial l.imiteil " of C.l'.H., 88
liicli.i. Norlli Western Hallway of,

ill llolan I'ass, 073
Imlo-I^liin.i, l-'reiicU railways in,

ITi.

Imlustrial Works, of li;iy City,

Micliiaan, 318. 717
Ingersiill ruck tirills, IOC

" Inlrrnallnnal l.lmilrd " nf r.raml
Trunk ll.illwav, .'l.'iN, 422

liileriH'e.inic H.iliwuy uf Mrxleo,
103. I70

" loiiie " locnniolivr, 3nll

H ill.in SLitr H.iilw.iM, lucomol ivrt
III. 4.V,I

.Ucnn« SrpF.niit:tTi'.R. 713

.l.ic.ilii-Sliiipert tufely hnlirr, 82

. I.inline, .Mallie>oii anil Cnmp.inv,
.mil Chinese railways, 470

.leilery, .Mr. I:, r., ami " I'e.iH .
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r..le-Nation.il Lliclric lleaillislit

Company, lUli

H.ycK mountain railways, and
Swit/i rl.ind, Jii.'i : (iiirner-

^rat, 311 : Indi.inopolis-

.M.idison, 'Jill ; .liin-^fraii,

3.V.I 117 : .Mount W.isliiiii;ton,

•Jill. 211(1, 2S3: Pikes Peak,
277 «3 : Pilalus, .IliO-'J ;

Hiui, Jii3-'.t, .'idll

r.iilway, lUenkinsop's. 2ii3

HLi'.:i;oiiet steam reversiiiii Lie.ir. I.'i7

H.iinliill locomotive tri.ils. ;177

H.iiiisli.illoni. Mr., and L. i. .\.\V.H.

l.Honiolives, 3.S.S

H.iml, railways on tlic, tin'.!

Hansomes and Hapier and wrick-
in^ er.ines, 322

Hay, .Mr. (1. ,1., and reconslriiclion

on Delaware, Lackawanna and
Western Hailroad, PI

Ue.ili^jnineiit, on .\nstr.ili.iii Hail-

ways, Hi; on ('..P.H.. 3-'.l. I'.l'.l
;

on r.tiicatio, .Milwauki " ainl St.

P.iid Hailway, II; on Delaw.ire,

Lackawanna and Western Hail-

road, 111 : on Denver and Hio
(irande Hailway, il : on (j.W.H.,
2; on Transvaal Hallways, 723

Heliealer, fuiictions of. n.Vs
" He\erse (airve" Hriiti:e. 7. Ill

r.li.ietian .\lps and (ieor^e Sli plien-

son, 2'.IS

Hailway, 207 3iiS

Itliodis. (Ice I. and buutli .\fricaii

H.iiiw;iys, 721
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Hhoilesia, railw;is'< Ihrnimh. 724
Hicli.irdson, Mr. Cliurlrs, ami Severn

Tunnel, 165
RlKKenlKieli, Niclinlas, nnd Swiss

rnek railways, 2iir>, 20(>

Hitfi Mountain Hailwiy, ''M-'.K MC,

Hobinson, Mr. J. (1., ilesiuner if

" Sir Sam l''ay " el.iss of

Ineoniotive, 219
superhpater, 210

"' Rneket " anil ItainliiH Inenninllvc

Iri.ils (I.. & N.W.H.). .'ITT, .'(SS

" Hnrlict iif C.lilna," 1IS2-3

Hiuiiy Mountains. C.anailian Norlli-

ern li.dlwnv route tlirouiili, Ilii2
;

C.I'.U. route tlirout;h, 81), I'.i'.i,

369; ("iranil Trunin I'aeilie mule
tlirouKli. !>*<: Northern I'aeilie

ISailway route ilinuiuli, 2.'ili
;

I'liioa r.ieitie ll.iilway route

thr.umh, ,^20-1

Roelilint;, Mr. Jolin .\., ami Nia(;ara

Hri.li'.e, 444-1)

Rogers, Mr. Ilenrv II., ami Vir-

Cini.in Hailwav, Ml, rj4"

M.ijor, and" C.l'.M., I'.n'i

Rnlliniilirt bri>lt;es, Sclurzer, l'.H">,

4<i7-14

Ronu-l'lorence-Mllan Ha'.Iway, 4.'i'.(

Ross, Mr. .Mex.uicler, ami St. Law-
rrnee Hridt^e, ll.'>2

Rotary snow-ploughs, ('..10-11)

Ru;!by anil Lonilon anil liirnihig-

hani Hallway. 379
Ruunux Tunnel. 3ii0

liiihr train ferry, ll.'i

Runcorn liri.lUe. 3S."i

Ruse Hill Tunnel, 54S

St. C.laib River, tr.iin d 1 1 rs
across, 442-3

Tunnel, 117, 412-4. .-.72

St, Holtharil Express, .'ail

Railway, .'), 13.S, 29.S. 31j. «.').'>

Tuiwiel, 102, 11)3, ml, 1119,

138, 29S, 341), 5til

St. .lolin's River, llorida, briilj-e

and ferry across, 42-')

St. Lawrence Iirid^:e, Montreal, ami
(irand Trunk lt.iit\va\

,

350. 38ti

, Quebec. 27In ('.7S, 710
St. I'aneras Station, .')!,, ')S7

St. I'.ud's Pass Tunni 1. fuSl

St. I'iiuiock Viadue'. 1(11

Sahsi)ury IJridfie, 4.')l

Salt l.akc City and Central P.ieilie

Railway, .VJl ; and Western
I'aeilie Railwav, (iii.)

Saltash Hriilt;e, "ifil, liVJ. 1(13

Sun Francisco Terminal It.dhvavamt
I-'erry t^onip.iuN, ilil3

, train ferri!> al, 110
San I'aulo Railway, (ll.')-'.3

Sand U.idway Conipai'v's locomo-
tives, 742

" Santa I-'i^ ile I.uxe," 33,S

Sassnitz-Terlleboru train ferry, 170
Sclurzer rollinu-lift liridj;e, 4ii7-l 1

, .Mr. William, and b.isiulc

hridce. 408
Schmidt superheater, 210, 41R, 055
Schnutten-Tohi 1 \"iadnet. 303
Schruirtobel Bridge. 2oil

Sehwanden Tunnel. 2i'0

Sehwilzer, Mr. J., and C.P.R., 4-5,
111

Scotland. Midland route to. 547;
r.ice to, 388 ; routes to. US, 090

Scraper, the, 129
Screw reverse near, lOiJ

Searchlights, r.iilw )\, isil 02
Si.illle, rivalry «illi T.ieoina, 087
Sikondi and (lold Coast R.iilwav,

02, 72
Si Ikirk .Mountains, v Mi. and. 100.

300. 374, 39

1

Sirr.i do .Mar and San I'aulo Rail-

way, 010, (147. (ilX, 010, 0.')(). 051
Servi.i. aerial railway in, 015
Servian Railways, locoiuolives and

Urailients of. 730
Sivern Tunnel, l(l.')-0

Shaftliulnie .lum-lion, 407,090
Sha|) lell. 3S8, 419
Shay ;;iarid locomotives, ,'«77-S3

shedloek. .Mr. (J. .1., and Western
Oasis It.dlwav. 095

Sliellield exjiresses (M.R.). 41.S

Sliellord. Mr. I'rederie. ami (lolil

Coast Railw.iv, 7(1

, Sir William, and (ii.ld Co.isl

Railway, 01
Sherman Ijravel, 551

- - lliil and la-nlral I'aeilie Rail-

way, 559
Si. nil and I'aknam Railway Coni-

panv. 285
- Slate i«ailwa\s,284-90;tuiRC
(pieslion on. 28(1

Siemens and llalskc electric rock
drills, 301

- -, Ilerr Werner von. and electric

traction, 238
- - l.inuled. and electric tr.ielion.

314
Siiinallint!, nutnniatir, 329 ; llash-

liKhl. 395-11)2; niuhl. in tinal
llrilain, 395 ; on I.. A: N.W.R..
390 : oil N.Y. (a'litr.il ami Hudson
KiviT Railway, 3o9, 728; on
Metropolitan District. 727

Simplon Railwav and Tunnel, 103-
I. 311-2

Single-driver locomotives of I.. &
.V.W.R., 3.SS-9

- -- on Stirlini^el.issof locuniollve.

117
" Sir (iilbert Cl.iU',;hton " loco-

molive, 218. 38S. 419
' SirS.im b.iy " loeoinolive. 219, 091
Snaifell Mountain Tr.miwav, llo

Snoipialmie I'.tss, r.iilw.iy tlirou^ii.

0S2
Snow ploughs, 03S-1I
Snowslieds, ferro-conerele, 392-3:

of .\nieriean (ireal Nortiiern Hail-
road. 392 : of C.I'.H., 197. 3119.

''•72,370; of Lot.selibert! H.iiKv.iv,

373
Soeiela Anoiiima Ollieine .Mec-

eaniclie of .Mil. in, 459
Sociele I-'ranc.'ise de Construct.oils

Mecaniques, 21

Solis Viadnei, 302
South Africa, expresses of. 091 ;

railways of. 005, 718, V20
lOaslern and Cliatham Hail-

way, expresses of, 088 ; sle'p
er.idi I'ls on. 210. 088

" Soutliem llille," 95
Southi rn I'aeilie Raihv.iy. and Tecos

Hiver Hridpe, (109; oil-hurniuK
loeoinolives of, (158

Spaidsll Creek llndi;e. 730
Spiyir llros. and .Mexican N.dional

liailroad Company, 103

Spir.il tunnels on All>ula Railway,
304 ; on (^anadi.m I'.ieilie H.dhvay,
4-5, 141 : on Oro\a Hailwav,
13S ; on St. Collli.ird Railway,"5

Spirils on D.irjeeling-Hinialavan
Railway, 021

Spitzbcr^en, aeri.il railway at, 015

" Splil-fencp " and avalanches, 198,
371

Spriii',i (iarden Tunnel. 738
Stalller. Ilerr .losef, and Kolibrer

Aerl.il Railway, 38
Stampede Tunnel. 258
.Slaniiilli, Mr. .l.ieob, and I.olsch-

ber;; Tunnel, lo.l

Steam shovels, 0, 123, 472- - rt-rsiis l-declrieit\', 235
Stenson, .Mr. Wllli.ini, and .Midland

Railway, 511
Stephenson and Company, Limited,

of Darlin^tun, 455
- Malice, 158

link-reversins! million ff>r

wreckiu',; cranes, 318
- -, l'ieor«e, and Chat Moss, 131 ;

and (I.W.R., 1.58; and
I.eieesler R.iilwav, 512-3 ;

at H linhill, 2.'!5

, Robert, and brid^les in lluvpl,
380 ; and Clial .Moss, 378

;

and Kilsby Tunml. 382 ;

and 1.1 iei'sler-SwamuMUton
Railway, 512; and London
and Hirminijham Hallway,
379; and .Menal lirldue,

380; ami SI. Lawrence
Rridiie, 352, 3.S0 ; and San
I'aulo H.iilway, 015

" Slirlinn and lieu Led!" express,
511

Slirlin'.i locomotives, 417
Stockton and Reckwourlh Pass

Railway, 003
and I)arhn|4tun R.iilwav, 319,

(190

Stokes, Mr. Wilfrid, and articulated
crane, 322-1

Stone sleepers on L. & N.W.H.,
385-0

Stone-Lloyd walertiuht doors, 173
SIralhcona, Lord, ami C.P.H., 90,

199
" Slialhcarn " express, 511
Slnil), M. la., ile, and .luuKfr.iu

ll.iilway, 307
Summit 'i'limiel, 3o2
" Sunday Pullman Limited," 90
" Simris;' ICxeursion." 283
Sunrise Peak .\erial Railway, 13

Superheater. .lacobs, 743; on ".Mian-
tic " 4—1-2 Ivpe of loeomolivc,
418; on " tieori;e the l-'iflh " class

of loeomoliM', 419-22 ; oil North
i;aslirii H.iilway's Hel.iss loco-

motive, 3.'J5 ; on " I'aeilie " type
of locomotive, 405 ; on " Prince
of Wales " cl.iss of loeoinolive,

122
;

principle and workiii;; of,

217 ; Robinson, 219 ; Selunidt,
'"

. 655 ; Swindon, 217
i.M' 1, aerial railway at, 020

Sit •• ;n Hailwav, R.irmen-Llber-
' • ., 320

S,.iloii .Swina Rridse, 51S
Swale, Ri.,r, Scherzer roUina-litt

bridpe over, 414
Sw.iii, Hunter, and Wifjham-Rich-

ardson. Limited, and Ilriitlniiuj

Virtiiriit train ferry, 170
Sweden, llashliHht siijnallini; in, 398
Swedish Slate HaUways and elec-

Irilie.ilion, 314
Swindon superlieater, 217
Swina bridiiis, 4o8

at Kni;;lit's Kev. 437
Swiss Centr.d Hailw.iy, 2o5
• I'eili T.d Railways and elec-

trilieation, 341
Le;.isl,il lire and Jungfrau H.iil-

way, 300
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i

Swllzrrl.iml and Alpine lunruls. Iii2,

310; riiriv Tiiilw.iv ilr\ flopinrnt
In. 3IK ;

"
I'l.clth- Ir.uli.ii in,

297-3(18

Taciiis River I!ri.li.'e, I'Sli

TuciiMi;!, riva'ry ttilli Se.iltle, fiS7

Tani|iico-Mexica C.ily |{:iil\v;i\,

" I'.iirlic" locomotives of, ITO-l

;

eniilienlts of, 171

Taiien-d, Arrol iiiut <'onip;uiy ;in<l

l-iirlli brtdiie, jr."

TuMii.ini;), " (iiirr.iU " lornninlivi s

in, 2<>, 32-3
T;iv Ilri.lRc dis^iMer. iCiCi

Teiiseopic doulile-lift liridue, ."il-O

Terniimis, modern r.iil\v:iy, .'iST !i."i

Tliompson, Mr. M.ittliew" Willi im,
.ind iMirlli liridne, 'JliO

Hiver, bridi;c over, I'JU
•' Thnroiiuli (".ut," the, 12U
" 3.111M) •

tl.ir,8 .Mallet locomotive, ."iD

" Tinto " expre:s. :>ll

Ton;; Kin;4 Sin;:, and lociunnlives
in China, 481

Tonopah and Tidewater H.iilw.iv,

144-3
Topographer's Gulch, railw.n work

in, ti.S5

Toii.i Tiiimel, 3"r.

Tower liriilge, 4ns, 4(10, 4M. 11 1

Traeli-l.iver, ineeliaiiical, 73 SI

Tr.iek-lhro»in_', 713
Train ferries, 113, 170, 412-3
Trans-Anilean Hiihvays, 13.->. 137
Tr.Mis-silieri.ni It.iilway and Lake

li.iikal, 173, 171; .ind miiskej;

.lillieiillies. 13:.. 711
Tr.jnsvaal, raihv.ivs in, Ciln, 72i)

Travi Tunnel. 1 IK

TriAitldek " lueomolive. :Vi\

Tr.Ailliiek, Mr., ai.d L. & N.W.lt.
Ineomotives. 3S!<

Tsavo Ilrid*-, 4."il-2

Tube Hailwavs and lire;ilhe.id

shield, 412
Tut.is under I ludsnn Hiver. 3(in. .V,i 1

Tuliular brid;;e across .Menai Straits

(L. A: .N.W.H.). 3:i2

across St. L;iwrencc
Hiver. 3.'i2

Tulle -C.linnonl and Montlii^'un-
(iannat ll.iilw;iy, 21)

Tunnillin;:in I'laliu r Hiver Canvon,
73S; on C.l'.li.. 37(1 ; the .\lps.

431 ; the l.olseiibeii;, 101-12; the
S. livTk'.. 3'.il

Tunnels :

Allud.i, 31M)

Amberjlale, >I3
Heekwcinrlh. 73,')

ber;;unstein. 301
Blea .Moor, J18
Uox, Kit
liozemaii, 2")li

Cascade, 4'.tj, .'jTO

Charnadura. 3m7
Col de l-'rejus, 135
" Doj-ijer," 3iil

Dove Holes, .'il.-i

Esperanza, 13S
Kislinio;;. 388
Krerf^jio, 1411

Gl.itscheras. .3iMi

(ilenlield, 542
(;ud, 3i>(i

(jrum, 307
lluusac, 574

INDIA'

Tunnels (ri.nlinui ,1) :
—

Kio I'luni;. 2'.'1

KiKbv. 37'.I-3S2. 3SG
l.dschheru. IiPl-12

M.Mit C.cnis. till. lUI, 438-9, .Wl
Mount Hoy.d. lint

Mnllin, 2.'iii

I't.dl. nshrun^', 1 |i>

I'ipeNlone Pass, (LSD

I'ratii, nil

HuiinuM. 3111;

Huse Hill, .-.IS

SI. C.l.iir. 117, 412-4, 572
SI. (iollh;iril, I112-4. lii'.l. 13S.

2'.'S. :ilii I. 315. 5(il

St. I'.nds I'.iss, (i,si

Schw.nulen. 2H(i

Severn. I(i5-'.i

Sini|don. 1113-1. 311 2
S|)rini; (ianlen. 738
Sl;nnpede. 25s
Snnimil. .302

Toua. 30(1

Travi. I 111

Tu\|ian. bin

WalliMHer. 3ii8

Zounilra. .'Ini)

Tuxpau HridiJe and tunnel. 4i;')

Tuxpaii-dolinia line. Mexico, nil
" Twentieth Centur\ l.iniileil." 5,sl

Tvler. Sir llenrv, and Grand Trunk
Uailway, 354

fcwDx Hallway, 418-51, .523-8

I'nion P;ieilii' Hailw;iy anil snow-
plou'jlis, (110; ineepliiin of. 251.
511,551 ; junction witliToncipih
and Tiihwaler Hailw;iv, 15ii

;

slory of, 512-22, 55.3-tio"

rnlo;iders, mechanical, 474-8, 712
I'saiubara .\eri.d Hailw.iy, 2'.I8 5"5
riah C'uislruction Conip.uiy, y

r.iilwas race to, 521

" V-N\\inii,' MeiL;'.;s . l.';5

Valdez (il.icier, 221
Van Home, sir Willi, 1111. and

C.l'.H., ;•". Iil8

Vancouver, r.iihvays ;it. tlii3

V;mderl>ill teiL.er. 471
\"allelain l-c\liiuler locomotive. 2S1
•• Velocity grade," tlie, 211
Vera Cruz and Isthmus Hailwav,

till, 4711

ViTlical lift bridge, I118

Victoria balls liridge, 28il. 721
Iiri<lge,.Moiitr.al,352.35l. 38(1

Slatioii, London, 5S7
Vilas, .Mr. Itoval C, and el.eliic

headlights, l^"i

Vilhird, .Mr. ibnry, and ilrclric

traction, 238 ; an<l .Norlhern
Pacilic Hailwav, 250-7 ; f.cibire

of, 2(12

Virginian H.iilway, Mallet Ineomo-
tives of, (127 : story of, 533 In

Volga, tr.iin ferries oil the, 175
Volk, Mr. .Magnus, and electric

railway at Urightoii, 238
Von de Holl, Messrs., and Wetter-

horn H.iilway, 30

Wahdixl and Harrington tele-

scopic double-lift bridge, 55-'J

Wagon, balhist, increased size of,

43, 127, 219

Wilker, Mr. T. A., and Severn
funnel, 1110

W.ilkhani Vi.iducI, Hit
W.dl, Mr. H. 1'., and Transvaal

Hallways. 723
Wdler, Mr. .1. i:dward,and Western

I lases H.iilWLiy, ()95

W.dschacrt valve-gear, 21(1, 213,
218, 433

W.der-powcr for electric generators,
23;i, ::i(i

' Walei pecial " to Key West. 433
W.iler mble on Jungfrau Hail-

w.iy, 302
" Water trough " on Rritisli and

.\merican railways, 413-G
W.itiTloo station, 38S
\V,il linger Tunnel, 138
W. l.b. .Mr., and L. & N.W.H. loco-

motives, 388
" Wedge " snow-ploughs, 639
Weiler, Mr. L., and Siamese rall-

w;iys, 292
Wellington ;ind M.islerton Haihvay,

.New Ze.cl.ind. 439
—— aval.inche Uis.ister. 392
West Coast route to Scotland. 419

- Virginia, cnalliebis of. 533
We^lern Oases Railway, ti9l-7iMl

l':ieilicHailway, 7-9, 258, 003;
slory of, 731

Weslinghouse air-brakes on " Fair-
lie " biconiotives, 248 ; on
Langen Suspension Rail-
way, 329

Electric Company, 444, 571. 576
Welterhorn Acrid Hailwav, 33-8,

3311

WInile, Mr., and L. & N.W.R. loco-
motives. 388

Wliite I'ass l(;dlwav. 224
White Trains" of" L. & N.W.R.

,

5hO
Whitney, Mr. Asa, and Northern

I'.icitic Railraad, 251
Wliilton, Mr. .lohn. and Hlue

MiHinLiin Zig-z:ig. 10
Wh\te I l.issilicatioii of locomolives,

10, 342
Wiesen Vi.iduct. 299
Wigham-Hlchardson ;ind Com[>.Miy
and tr;iin ferries, 115

Willamette Rridge, 075
Willow Creek lirulge. 730
Wilson.SirC. Rivers. and (i.T.R.. 7.50

Wind gauges and I'orlh llridi;e. 272
Windsor (Canada), tr.iin ferries at,

117
Winnipeg, C.lMt. aad, 91
W.dg.in Vallrv H.iilroail, 581
Wiiollev. .Mr. Leonidas, and electric

be.idlighls, 187
Woottnn Bassett bank. 100
Wrecking cranes. 313; fur bridge

beildiiig, 714-7

Yia.i.owiiiiAU I'.iss. and ('anadi;in

Northern R.iil\v;iy, 002 ; and
C.l'.H., 193; and' Grand Trunk
I'.icilic, 750

^u^kshire Engine Companv, Linii-

l.-d, 248
5uiiiuiii H.iilwa\', 170-85

Ziii-zso, in nine .Mnuntiit-s. 17;
through (Cascade Mountains, 191

Zuundra Tunnel, 300

PfilNlKn AND PLBLlbHED BY CasS£LL & CoMl-A.M, LlUlIkU, La IIkLLK SAeVAGS, LoNDON, E.G.






