
LOCOMOTIVE FOR THE CANTAGALLO R.R.

lie line for which this engine ist intended is one now
utnier course of construction by a Brzilian engineer, whici
will, when conpleted, connect the important cotTee-prodtuciig
district of Cantagallo, beyond the Organa mointains, with
the port of Rio Janeiro. In sone portions of the line the
grades are very heavy, thus ttecessitating the use of the
centre rail system. In a lengti of seven niles and three
quarters, the mtountain portion of the line rises abouit 3,000
feet, the gradient varying from I in 20 to 1 in 12, and being
for the greater part of the length 1 in 13, while thi tcurves are
of forty mètres, or about 140 feet radius. The gauge of the
road is identical with that if the Mont Cenis Railway, viz.,
3 ft. !t-l6 in. The rails weigi 65 lb. ier yard, the central
rail being raised t in. above the ordiiary carrying rails, and
being bolted to wvrought iron chairs, which are in thirturn
s,ecred to a longitudinal sleeper t'ied t-o the ordiinry

trangrsverse sleepers. As in the case of the Mont Cenis Rail-
way alsti. the mid-rail will, on the Cantagallo line, only be
lait on the steep inclines, the ends of machI Iength being
tapered so ilat the grip, ing wheels may pass on and off
easily.

Ref'rring to the engraving-for whici we are indebted to
En-i-eeri•r-lt will be seen that the engine is carried on two

pairs of coipled wheels 2 fi. 4 in. in diameter, these whels
b'itg driven by a pair of outside cylinlers 13 in. in diateter

Nwitih a stroke of 1; in., while a second pair oif cylinders 14 in.
in diaeiter and 1 2 in. stroke, drive the two pairs iof horizontal
gripping wlieels 1 1t. 10 in. it dianeter. The wheel base of
the engine is 7 fi., while the two pairs of horizontal grippinz
wheels are placeI as close together as possible. and are
situated midar between the axIes of thr vertical wheels.

The pair if criinders by which the horizontal -beels are
driven ar-e air-ranged on the enitre line of the engine one

ibe,' the other, the piston r-ti of each tylinder being attached
to a long tran-sverse rosshead, suitably guided, froin the end.s
of whit-hi, cnneting-roads Iead otf to tranuks on the axes of
the h:ading horizontal whetes. The axis of each horizontal

whel ha's two eranks rt right anînles to each other, the two
ax.s on . :h side of the centre rails being conncted by

cotiuplingrds, while the tleadinc axis of each pair so coupled
is diriven1 by- the connecting-nriads already mentioned.

Thte- aâxeo the horizontal wheels are moiintd in betbarin gs
carried by' a-tt cradles so arraned-' that b' means of a
right and h:ft-handed screw the gripping wheels can be nade
t, ex'ert a presure on any desired anount p tio 40 tons on the
mid-rail. Tihe ingintes for driving the horizontna! an! vertical

wheel ar-e pr-fectly i nlpendt'nt of each otiher, litere being
two r-rulat'rs and two sets of r-vering gear. whiile there are
alSo indepndrieint ordinary and mid-rail brakes The engine
has 72 -sqpIare feet of total heatintr surf-ac,, and is proviled
with a pair of wing tanks carrving 52 gallons of water, while
the weight is 25 toni empty, or about ' or 31 tons in work-
in- order.

Th-' diitm-ia-m r of the vertical wheels bein 2S in., while the
cylitndrs driviig them are 13 in. in dianeter, wcith 14 in.

str-ke. it follows that these cylinders are capable of exertini
a tractive forte t'

13, x 14 169 6tx
- 805 lb.

for ea-h pouni tiof e'ietive pr-ssure per huiare inch on the
piston-.. <- lin the other hand. the inside cylinders be'ing 14 in.
in diameter bh 12 in. strIke, and driving 22. in gripping
wht-'l, each poudith if t-iectiVe p' ressurr square inch on

their pitonrS is equivalent to a tractive for-ce of

14* x '2 :26 12
-06.9 lb.

This tractiv- forcet is greater titan that -aable tof iing
ex'-rt-e-d by ie ,nouside c-lind'-r-s in the proportion of 5 to 4
very nt-arly, and it is possible that this proportion may lai-e

ben eeidedII pun in view of the fact thrith- pressur' whiIh
it is po-sibil,- toi exert ipon the horizontal wb-el-i i-gre-atr
thian that x-rted by the vertical whs on tbe rails.

Hwa'ver thîi may b., the engine appears r. to us to be dici-nt
in cylinid-r power and it is certain that, as matters stand, the

outide c ylind'rs are not capable of using ip the' adhcsionC of
th. v,-rtical w heels unIess; the engine be' worked at a nuch

igher pr-sure of steamt than is at pre's-ent intended. With a
-lean rait, the adhesion may certainly be r-c. kon-d at e tons
at I--a't-wbi , in man- cases it wold b much more-"a-nd to

ittihlis, ti adheion would reiire- a ian etTective pr.essure
on' th- piStons "f the outSide cylinders of retlarly 1 510 lb. per

square inch, crresponding to. say, 10 or 200 lh. in the
boiler, while ai present the usual boiler- pr-essure li but -b.
p"r square inch.

In makintg thse comments on the crylindr power of the
Cantargall' liornotiiv"-s. it is only fair to Mesr. fanning;,
Wardle & Co.. the makers of thre lorncotive, to sate that
they are- not resp-nsiîble for the pr-portions of cyliiid,'r
adopted, ahlthoiugh the general design andl details of the!
engines have b".-n worked out by thtm.

Several expe-ritm-nts have beeni made with this engin, in
all of which it was found to answer satisfactorily. On one
oc casion i took a train load of 4:13. toni steadily np a grade oh
about I 'ir ¡2 at a speed of about e'ight miles an hour.

THE SAND BIAST.

So mui-h ha- ieen lefard recently of the wondi'rful power o
the simple cutntrivance known as the sanl blt that any in-
fo-rrtationî as te its nethid of working and uses rust p-rove
"xtr-er-ily satisfactory. The apparatus was exhtibited arly iin

th4- yar by the inventor, Mr. Tilghman, at thf (air of the
Atr-ica Instititte at York, where, as its fame' hid preceded

it attractd-'tE a tgr--at deal of attention. The perfect simplicit>
of the iontriva'rîn:ce i no les remarkabl titan the extraordi-
nary r-suls obtained by it. Itsi object i to drill, cut, ou
grind hard surbs'tAnces, such '-s granite, metal, or glass, anl ti
actin d-p-nids upon theexpnlsion, at a considerable vlocity
of q'uairtz-sarni by a stearn or air jet passng throuigih a tuie
antdi! striking the nîat-rial operated on. The acompanying
skietch will cli-arly explain the construction of the apparatus
The' sand is fd froan an elevated box thmiugh a flexible pipe
a, which is kipt at an angle of about 4,5 t, regtulate the flow
of the sand. 'aissing down througi the tube, c, whiclt ter-
minates in a nozzie, as shown, and it 4 nlosed in an oute
cylindrical casing, forming an annular space, the tand en

csounters the stearn or air which is admitted into the flexibl-
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tube, d and forns at e an anntilar steamn jet, by the aid of

which the sand la driven forcibly through th diret'ting pipe,

against the ' obijet'! to le opierated on. To lprovde a regular

reciprotating motion of th[te jet ilover the surfae.' of the naterial,

a iangle rack moverment is ployed, 'by which the fd cati

be regIIlated, and the blast concetiattte'd ai tWill. I iSont

early experiimentsz male with this ippiaraitusN, a hol", i in.
dianeter, and 1, i dieep, as drilled hrotigh a lblock tif

cortundut in 25 iintes wti ti pressure of steun of 30 lb.
Again, with 100 lb. iressure, a hoile, l in., by ii., and J iii.
thick, w'as cit througiilh a lrd stel ill in 10 mIinutes. Ait,
at the Atmerican fair ti, other day. diliaitiond was t'insibly

reduced in w'igit in one iinute, andL a topaiz was titrl

detrouy Th'ese ant many other xperiments are good tests

tif the capabilities if the apai-ratuis, but thii mostiv tersting
results are those which have an obvius commerial valie.

It is a very curious feature of the invention tht, whi iilîsthard
substances are tuis rapidilly atfeted, soft and deliiat.'enia-

teril i.ar lefitittilii lwhen- xpid to the saetii in t.
Thus, if a thi lstencil sheet of itndia-ruhibber tib'e laid ovr a

block of tranite or imarble, and the laust tuîrned upon it, the
sctoe is enit or driled, while the rubbier remtaitns intoui'hei.

Alain, if a phiotoraphîi lti of ichroimatised gulatine b

pliced oi a sheeittt of glass, and the jrt appjt liLd a p r miay
be engravedaind in the sme manner owers in tern-leaves
tmay be repruie,'d with ithi ut t dlicac

For grinditg glass a very slight prssure is sumiti, that
prc-ducd by air under 4 in. of water bing amp for tie

puirpose.
'rite uniformti succss whi hias at diii st e of ithe

sand blIagi hal' suiciely pried its reliability, and th

numterous ptrpoises to whi'ch it cai b appie pri s ti

render it ot,' î'f iii ,.tt l 'ven.tions ta a b en 'f
tate broight into pbline otice. By simple moditications iL

cati n ade to siIiiuprsede t prest loiw iand ostly proie

for shaping granite taid other hrd.tones, f'r r' k drillin,
and fIr polihin castings, or rindinz ii enzravinlg".

The cot o wrking it is of our'r' extremliy mal, mi, thre

nehd b no loss of the saM hptpy ,,-, , as it cati b i ,tantly
restored ttou t-Meing hrpp.r,tether with thie partiel

driven front th tnaterial.
The action of the sand upo i hard sur-a'e app'ar- to t.

due to he work p-4rform i by- ch anuiar pr-tie aIt

strikes, and which in Strikitg rries iai with it a prti'b:,

of course far- sallr than it-l anl tii' r n why the softer

tmaterials reSi"t tir'- warig a-tioni lt ',thijr laticity,
which rtpls th. par-tiil. A. a further pr 'f thi, il may

ie ntion-d thai while p-r-fora-d -hirlidat- of ia,

gelatin-, or rubber b-ar a pir-'n::ed expour-- to the rani u-

harme, stentils of thin shet te -- Iir irris' peedilyi ur ,Ir.

and are desti-.

PBOGPFSS OF THE II TEICOLNIAL RAILWAY.

The Sackville !l'on syý à:- 1, invw1f th cd nrr htary
reports r'espe tin the proabrl "dat of th' compltin i-f th,-

I ntrcolonriaRailway in Nova S--itia, a r-p-r-r rfn i
orie visit.:d the lin :a - wck t' i .r-i.- tii' p'r-'4r-- r-it;

nirîde.
(Sm'ninug rnt Tr-'ur-c,. lifn'!-'su ti-n lar,,Prr-"

sptrsr-iih c.'f i ('< t-t i -'î,tpl '"

A r-,iii'ald iBrook. it;au 2.1ftiî rrl--'

h "1" î Rt-Br-dge, nei(ifth 2"-n- il ' -f-o.tttiil

Rtîw rin .rogir--sN.It. t i. f - t Li i. r- î- rt 'iir

'hv i''lrg'-St ';i'r i-i X h 'm ';.rîî t1!''tt - h
epans ar-t' otiridiî"''. 'l'i'- r ,îîrc iof ''n'' it tri rt arl;-
(iOf ni plir- amu'.t tb l .. la ;r

IUYIAI.hriii' hr l -C!'panl i- f-t cri iv d-
W~alai 'r aitîr'', lo 'ferî-t c-i iu,.do,

w'.stBMaIi hi tf Wu l l- R iv--r. 1 - pan c -w!e iY' t lii iii'

R'iveir Ihîi r-i4 tr---in. 'fi-' i't, -t'hi1i'ýteî i

'The' uton.: ut i'"ri of tîc 's'- v,-n e ar- i'Il 'ioit,". S ît
1f-'wwîoi onr's bar,:r iiibe -puiiii

The ' arzliwor-kfisi inila >tj iti mr-" for-ard,l ia".hr'rrt
; Trîîr-o înt ih is i-uînpli-t'-,I1 -'i"ttior ni-irt t lit, ;Grumemsi,

B.n ( Mîl' i l"'uIP v ir-. '' lr-- rt.,' thir- j-ai s rh'iiu'thi',lil''
ria ii - ' tc, -te- ' il- r t." nt r"aîlr f.'r !'ii n. 1,rat .. l at s

.r'-arndy 0Ions me'nt me ra-ikttis'sa, I ;r-Mlî.itiy tedon'-i

md ari'arce of the ti-inr'..
'l'h,.'t ravi i s la îit] '-i tot " n -ifr-vi, 'r.nr-,, a fi 1 'ht-

li''ishiîsî,i.A st'-annsii-- iw-ft iîrrn t'' dîlfî
11to 2'' -îbic yards Per day, in in .qn atuon, a i& funri 'rutc
1anid ballastiliz i b-inrI rapily i-r 'ri'ci ''n toaar, lth.' Vilh I

Fr-cn A rnlî,rt rait, ithe- rails-tir.' laiid '1'tiiI-i! ie

Phih;'.rit'! ~ nihe, < baîasin -idî,r-î- i. iialut i., fîtitîl
n,'ar '1rîtro, h"îî'l.ak e, andia '', t rthio S l

'lo rîýcrjitlilaito Ft'.'' lri'lgi-s an' t .- ;iîl'i' ItIJlh'-'- or

one'liaif of thi'rc-kI i,.; is 0lie.-doini.'. T iriskqqpp'ar-
îb--'i. a t'-rt- arz- I'aitr''iî,t ofr a-,rk r-it t'' t''dîtî,l ui a

fbai Inusit ng iin ru s fr-ui l'bt hi "nd, taarst)l..- 'Ihha-

Rattu jei. hrih4M'Fam,-ah'.'P iii r'îmi-i, ilairi s i' ; oiîth'fi

nI. Shir-ih'i-r 10 ftilful bis pro oit îîhh av te iy- mepnsfor

traffijei SeptLîi'r-a'h'ltt 1i. o

amlimai c barc-cal mîadeî' i" iils Witht ,lîrngragai anti,, a'qa
e 'fic-ii'rit r.- nudy' rgai nsid i, tai' t f,. iu i iioipî.î i
llu-hf.'r-rirîit mîTtAitr'iifai tilt.'-.n th

, l11HT rn .tai-. î.Mtiîn' îîl-oNew- York
y ay' sb>' rîii ir i-chl hk on i nsillan' ii i'' 1htésid' îtu i mît r!'aian

r p.rcritîh iy 1't sefi i for i uar- si git e.! îu-r.îîît .

f

Il rof. W I"e W'r 'ho itii rî'l iis t-nhioi to tii''res trrati i r

4 o f ils'faiesd w ru îtli pan ) i titi r ifi 'Ifr t-I s'g r'tit i r'- it t'î,-g

9 hasR, i tt il i , <his' ovr' . al J roi -""s gfor r-tuit ''lîrîr l s-
Mn-itnsy, w hi eh htax lwoi î'na b~;îly the;lt ntit ta.so-'ru

or A ne'-c <tYle tOf larnu,'t-r, tt i f t w., slu'iîiler striî.s t

7- cfdar mnl' wlitdouxl, ghu'lWitoegî'tiicr an.! attaelîc',l b>'a i iio
ýr to ua Crtis-how sa.'lfr<î os-, is iii taMu..%Atrnlitpirieriî

J_ tionfqeaae tltewhitcwoo.l tO feu[)Rnul on etiontract, tîî.'r'i
ut rnoring an indi:ator In lir("ctirnF; çorremi)îî-tdtng.

AUGUST 3, 1872.

MISC E L. L AN EO1S.

A tax on idomestic servantsr is to1 be intrcodue,'d inito Frane,
Foreign servants tri pay (dou111h..

After a centutry of hard otirk, the IoraVMn.4 haVe" translated
thie Ilible in the iuimaux tongte.

lirigham ioing proposer to, tax i aitnt 1 $1 4ad
their vivve, for tihe b.lie it t(If't heo poor.

A congress of V PhiLatcli stsi" (l etor orIf 'utae stamp )
.i to le behl at l.heek on the'01 14th m

M r. W illia'n t lien lryan.t pro iposes t b uild a bIc' I ,I b-

rary in his native towi, Cminton, Ma.

The' Uissian tele.lgrap h i lii'es a re' sp i ported-.1 acr ,s. tin: s.t- .
pes on brick pillar', ilo woold bi. ing ava iaile,

Franiis Iose-ph of Austria h as biî'een vitedl to visit kri
in Sptemlilw:r, andlhJas, moreover, n tre, d it inittio

At ta r.cntf/te at Tlplow, tie considerate and gillant heI
rIen rain îcamllee on. tlegraphed to Lndont for qutantitI es

iundiarîîbbier goloshe'i

lire are now iiioored i in various points of the 'nitd King
djoi n, le than 'ixte.in training-bhops fr th ,,rchant a-
v-ce.', whic h n' ,lmmodate uitiedly about l boy.

Two velb.ipedists starte llfro niRoule,ln it Iin4 .m ii and thi
winner. M. Uint, rea'h"d tihe Paris llae-' de lit Cion- ie'r at

pin. forty ninte.s .l-fre his, Thptitr. Th atak s;wr.

le l'arc s 1 tr h-arn. thaI ' Monsieur Grîly,M eth -
Ameriart armin'r, wra lte îPreiiet of tli InitI stîl
ai Clitininati, aînd! w1 il b' inl:d rat Waîhingt n iii

vemtbr.l'

A bill has 1wen intrhinced in the Imp'r-ial ioen"of
meniti pwhîiiting4, uinde-r ia p tnalt ntte- limn4 i. ti

emitployme'nit;-f pr-- ns undel'r .'ixte'-n y.ears 'f g ror:Ik Ilymn!ett rl't'1lliigo- t'f»YI rir-at'-

The mienorv of liarvIy, the d IVr'r of th,'i it

tebd.is to b", honured 1by ithe r,-:tion (of :a na:tionsj.
mral--vi ,n atiii. in LhIs ai town f olk t ;%.I;,!

'tain-dIs . win w i 0n i!e parit-h l - hrh

ler MaNfj,,ty hasI -:n pie d ie. ntit h'r rintenti f
rring the hneur of knith -1 on Nir I i-ll- AI t

t n---mienut wi hitt . i-n the-,' in of tîw c m i' t
the Pin i Cu.srt sation :i Mmrial in Hy- idrk

It i -aid w .in Ad n, th, eingishoal tnailit
a r0id-ont f Hndr. -y ,iuinarale î rut .

a ptted. wil turkey, that wlou f-Ilo'w tLhe ,it-nt: t
al hil wak. andr' n:ainrin HiM tudyi u wilol aer

Me persna ar àawar.- tht the'r-- i4 a -.- ty of M--.
mînl tePari ' wi o1am t th u-iali aitli pritnal hans

of salt hik lity. It w rwut y thr-uh't en tue tt.t: f .

fArent r-higin recntl us-H pOnMoush t -r 0f nh:

Th, attîmpt or ' ' Cal iîni to a i mtir ' th v':i m

gmp p:mi' -seS,- ' thea nimal ttainin a ltir- r .and

v hing a tinr C.-e than in it ntir . ouita. Th r't
etmatd to b- 4 hmer ns in the "tat-, andrt thf iI'

a'nring to ,eie, ts worthf ro tri cent ip toO p

Mir. Charb:,4 Gle Pr dntof the oti.Ct an
g'er i w > t pany,i il inr . En ainild, and hasi 4 u-rr
ab-çi.it t wty-r t-int hie-' fi'r the im Way Hr

,e!iavouintoA pror-:rhi'h t. r' plai th 'r.e' -f .
ifr io'-î,r r'. ' ai; pr ,-rt tint- W r. '.' d..' will taik- m,- ty

or vetyr-t' ntts if Le tt pro-ure thi-m.

H1-rr WaLth, wh' n iM wayhum hm ave a tn rt. w't
thn aif an \A nmri an grt a puant to, pr-r a rnn0y f -r
thI family Vf aWa< who had hn krkdM 44r or rom
the tatmr arl drwn-T. Th r'' its of th-' -r
anoutt t t'' I, atd th ' ;-rr-n&t ' tn ir iteiII te , i

am'nar ut in hi own- mnry fAr he sam- --purp".

A ry-prîopri'1er rt Twkk- ha i telnglan, ai 'i awar-

of pr.-'entin th brk r- wth a i,- oIf h sn and r- tn
them-nî to nak- an iniivetory if tat artil of property Th-

o'ier- wer r''very -tunti4, ar th- of-Id.'r a ir 2I Af-rt
ilinrg and cotwith th,, option f nemonh m

Somiod ritl-eLw ha- ith,- v I,itab -rntr A pr

ng r î'tn th - -i-ry War' - frîm hl'idon t, liia, h

seeý,n the tfi-lhow. hi, panld tait in the.r- h time h-
ham the heLaid f a uil, with lae and glwingryn. If the

'a-srpi it w uldu 'ni 1.aylo nir- lng '-t rh toe-' phe
graphed, it would save a grat 'Ial of p-culation ly lt-

e'inrg marirtiandh- wotld contfr a favor upn the -0
tin genevral.

Mr. William Bek ,stat in t h" Tn7"7 thaie-t on r-.y t2
day oif .h1i- a grouip, ro or in îiinbieri, irnl- n
Salistnry Plain tii watch for tIhe riing sun at 1 a ii. th

houir apprarib th-y .athe;I t'o -thcir' .. i f Stn-h '
r from thir,- ientr' of witrh, ilooking ni rtih-'at. a tbIck If
,r't ant so-n distaincei from thii rutii s e) n aS that its t p

coincides with the .lin-l of thehri n :and. if nouist orcdonwi
pr'v-it, theii ii I as it rIisonth tiI. the m rning of thi- IIlitr'St
f aîyI in the year, wilil, -eninmig up exaut ly .vr the

cerîtri, of the sti -rn, kiown froi i tl-i cire tin a th
e 'P inte-r.

l NI. ll'-nry 5hI,'ilsIh-f r-fenl- i'Iiîi' uîtatnd heitty c't
e mn t o'f ai tirh, lIc, ''r tttral ('ur' ug an' i i ,. iii r'

- ,r'jniJ;It.'to i' iit.th--,-of n ,uiînd lt 1  ii:tirIni ttiiti'l

n in .. rîltirrfor- tho roe ' ul id oiito îiiîi'tiit oif di''t.ililttî

: riî.srri i-.siîî'tî'm tit' li-intir t i'lll l y fliî'<', iti'

tutnti oits ugati& andil fi rd-' < cf iith o' i ly 1i,-ssîîýlri't Nt ii'

f Am a 'tewd tni ofiaîtthiy Iîlou>'l (or Ji diriet Iris" tof ti
t fIuide ii îr e ,t s fier ,lîiîrli'rm cet t lii' elus;,'i ,and 1  us'' 4 tili

t- n.r'sieV 4 yti<i l "'îrai Iv, ae #att s af,'!y t'aI c-n i ti' leu tjii s-

ýY oj -aauu. f ti-ht 'tn i lia t ha'-'! .langiý~rolit5i t iiflçî(s
a-s tiér,' onîlihîn <f the' Im r,'l ittt;ror'os.


