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SEPTEMBER, 1888.

During the absence in EngZlad of M4c Editor, Prof esor
Henry 2'. Bovey,, conmuracatwns, 4-c., I*Clj4ing to ie
Edîto-ril Deparlene-t s1wuld bc adidressecd Io R. W. BOUcIbu,
QI21 ciZ college Avenue, Montz'a?.

The Editor doe8 iiot hold hmarueli reeponnszblefo- opiofls expressed
by his cor-rerpondents.

o notice will be talcen of aYwaljmota communiecations.

DESCRIPTION 0F A DRED(GE.
BY F. F. MILLER, O. 8.

The dredge,deaigaed by Mr.Juhn Konnedy, Engineor
of St Livwence Ship Chanal Luprovements, Muntroal,
is uf the elevator or ladder tspe, and is iho %n by an-
gravings nt pages 26O-1. It hms a fanglo set of buckets
which act througli a well along th> corêtr, of the hull
and wiII dredgo to a depth of 22 fast beluiw the, wttor
level. The dredgo wus designed for w'irking on a
river in the Wostorn States, where timber is abundant
aiid cconorny of construction ia of soune consequence,
and timber bas therefore been used in saeral places
wjere under other circuoestanCe3 iron wvould havo boen
u.ied. This form of dredge is eminently auited for
dredging ini 8hip channols, open spaces in haiboura,
&c. The huit la designed for working ini water not
subjtict to any great 8torms, and is scow-ahapoëd tu gvýe a
roomy deck espocialy at tho onde whore the winche8
are placed. It la 135 ft. in leugth, 28 ft. broa-Ith and
12 ft. deep. Fige. 1, 2 and 3 shew the position of tho
iaachinery. Fige. 4 to 8 show the details of the
buekets.

The upper tumbier ehaft and the head of the bucket
freine are eupported by a main framing which je strong.
ly buit into the hull. The framing is composed of

iwhite oalk titubera strengthened and eecured %with boits,
caat-iron kness and rails. The aides of tho frame oru
clused ini with li inch pins planking, tongaed aud
grooved, and placod in lis with thes insides of poste.
A breastuf flue inch pins planking extonds across froin
petito post, and frot the dock to the heads of th2 poste
Thu brest ia iron-plated on the face nort the buckets
frutu the chut.. to 2 foot above the tumbler. The plat-

ing ws lapped and 8ecured with bults a0 as to orclude'
wator and mud, as well as to protoot t1w plank. lu
front of the fratrie one inch 8eoing extende along
the sides of the well and is fini8heà with rails at the
ame rako a the main braces of the frame and 5 foot
above them.

Tho forward or lowor and of the* hucket frime je
supported by white oak A fuames. The heode of the
frames have cast iron knsee aud are connectod by an
oak cross bridge 18 by 22 iw1. The buceot frame has
aide. of be8t sound white oak dresaed to 8 inches by
24 iuches The onds3 of the frame are îuounted with
wrought iron strapa 3ý hy 7incites. The frame latrutsed
vortically as showtr in7Fig. 1, ',rid horizontally, by as yd-
toin of ca8t iron transonis anrd li inch round trusa rode,
not ahowu. The rollera supporting the chain of buekets
on the frime are made of iet iron aud are 15
luches li diamnetor and Il inch thick in the body.
Thes bodies of the spindies are squars) aud are madie
fast in the rollers by oak and iron wedgea. The journal&
are rniais of steel. The bushas of the piilow blocks
are moade of iron.

In tho huchet chain thora are twexty-aevon buckete,
twvout.y-seven pairs of links and fifty-four Iink pins.
The backets are of 3 ft. pitch, 21 oubic ft. capacity
and are in this instancu dogigued to work li maLarials
of moderato hardueme The bueket bôttoms are made
aftor a patent of INr. 'Kennedy's and are of annealed
crucible ca.st steel,having eyes for the links caet oni soliti.
The hache of the huckeLs are of J inch eteel plate.
The lips, are of î inch steel plata- tempered on tiroir
cu'ttinug odgoa.

The buckets are riveted wjth riveta î inch in
diameter li drillod fioles. Thre eyos for thre like are
bushed ivith eteel temp -rod bar i and shrnnk: lnto the
sys. Thre pins and links are made of eteel.

The dead oyea carrying the head of the hucket frime
ors made of ceut iron and they are of unugual
etrongth. Tho pillow blocks of the tumbler shafts are
made lu thre most acourate manor with planeti jointe
tiîrou<ýhont and tire brasses are made reversible

Tire tvunbler shafts are made of forged steel. The
spur whels (one on oaph eud o! the ehaft) are 16 ft.
2ius. in diameter, 9 ires face and 3 J inciree pitch.
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Thli tipper tuniibler is cast in one pioe, without
langes a11( littd te tlîe shaft and secuired. by two koýs.

'1'lî faci-s of the lîody of tho tunibler arc stcel piatod
al[ rotnîd. 'l'lin plates arc planced te, fit truly and aro
pîut ou1 w~ill oinh îsî rivets of tlîe best tough irou.
TI'lî ti'es ofet , tloxagon -arc { inch sinaller tlian
tlînso enclseil hy the links cf the bucket chain w~lien
faldcd roundi it. T1'lî lowor tumblor lia,; a c 'a;t iron
body, anîgsadgugoî,sd ta protected on tic sides
witl inc steel plates hi (dod cii dried oakZ packiug'
'I inch thick, and rivetted te tîtt body. Thelicl.ariîîg
suîiî'. s of tlîe gudgieeus aire eliilled.

ThJ'iit er endl cf tho bucket franme is supiported
witli two set., cf wire tope tack-ie. IThe ropo jq niade cf
steel wiîe anti ý inch iin dianièter. l'le slieavies cf the
Itcks, are 20) iiwhes iii dianieter. T1'lî upper blocks ara
secured te tlie cross bridge cf Uie A fraiîo hy four

in clh bo]î t tec block. l'lie stanidîing part cf the
rope is atlaclied ta tic bridlge vitli à qcruw se as te
have an adjustnîoîît cf 6 incies uin th Th-) cliain
for connecting the lower blocks te tlic huchotà is made
cf 1I inchiiraon.

A"steant winchi witlî two cylinders S mouhes in dia-
nicter hy 10 inches strohe is securod te tlte duck for
lifting thie huchet fraîie and working thue bowv pliini
cf tlic dIrcdgc. 'Tli ,earing is sa arirangid tlîat tue
wirc ropo birrel for flie hucket framte, or Uic hcwv
chain slîcave ay be worketi, oitîjer separately or
toge tler, by anoans of loose pinions and suitahie
clutches on the second couniter bliaft.

Steain wincla's %viti doubîle cylinders 7 inchie in
diameterhby 'q ilches stroke, arc placod, ene nt Uic bow
aud thîo aLler at tlîe stern on dock for brcasting, or
working the dredgo atliwartwise. A siasl stain winch
-witlî twc cylinders cf .5 luches diasueter hy 7 indce
strohe is placcd near tlic chute for iiandling tlie sce'vs
and for neateal use.

\Vrouglit iroa stoain pipes arc brou-lit frein the
main hoilers te ail tue winchies.

Ilîrec cf te hrcasting cliains lcad over the gurNvalo
on asat itou slîeavcs 14 inch s diamnoter te bottom of
grooves and hîunt w'iti wide cheeked blocks on hall and
sech-et joints se as te frcely acconniodato tîteuselves
te the ioad cf the clîsin. Eacli block is providcd with
a s])ring pawl set betwoen Uie checks and s0 arranged
as te prcverît tlîe Chain running eut ini case cf ifs
breiking inheard, aud aIse to lot goecasily wlîen
roquircd. lThe after clîsîn on tlîo saine sido as the
chute is led eut throughi a 8mahl Wolf cpeniung just
iiiside the bilgo flttod witlî a ]iawse pipe, the mcuthi
being, chlied and formed se as taeoffet little resistance
to the chaiti -and aIse se as te ho easily reuewahie b3 a
divcr.

Thoi chute fer carryiiuîg off the drcdgings is 4 t. 8
inoles in widflî and 2 fept deep insîde, wifli a unove-
able cover over part cf it. lThe sheil or body is cf -1
incli hoier plate0 streugtiîcned with 3 by 3 inch angle
iron traiverse ribq, inside the main framin., and of
.1 inch plate witli siailar ribs; in the rexuaiîiing portion
ta the gunwale. Thle bottont, outsido tic framue, is
liuîed wvith exL: a phatiug 'è inch thick and -%veli rivoted
te the enlt sheîl. Witiîin tîte fraine anti under the
huchets the wliole inside is iined with longitudinal bars
1- inch tlîick, laid close tege(.ther and rivetted te flic
sIieli. lThe head end is cf .ý. inch plate sud it lias a. cat
irait flange %vith s four inch cpening rivotted jute it

nocar the bottom, for the admission of st water jet
nozzle.

The covor is iade of 1. inch plate streng-tlened w'ith
3 by 3 inleqageiroià iibs at ils ends-, and it is bultedl
to the under part of tie shoot by angle iron Il tuges un
bath.

The onter setion of the chuta beyond fi thegnvale
is mnade of !, inch plate strongthened by 3 inelies by
inch bars iht thie edge,(s and outer end sud %vitIî a 3 by 3
inch angle irefi at tlic tipper end and tic bottoni is
lined witli plate.

Tie entor eîd of tlic lower section is carricd by a
euitabIo bale, j% chain, davit ami couiAt<r wveiglît, aud
theo lo se arranged tliat it; may hu set and Iieold ut
any inclination below thc levei when at work or rnay
1b0 foided in bo-ird over the other part.

The chute wvitlijn the main fraine iq bedded it.ý full
on a blocking of pine tirnlie built up xiearly solid
front tie deck te tic chute izo as ta alffrd woiffht of
mass as wveli as 8trcngth.

A rient wroughit iron dierrick c: anc is pro.
vidod for lifting, thc buekets off aud on tic framne, for
lifting parts about tho lowver tunibler and ather uses.
iThe critme ia adjuistabin front fifteen feet te four foot

radius, and is supported front iti own mast through the
dock. [t cat wvinci UI) 25 foot of cliain on its own barrol
without riding, it is adaptodl to carry 2) tons and is pro.
vided --vith friction brakos capable of loveriung tic
saine.

GENEIL SPECIFICATJONS FOR ORDIN-
Alti IlION IIIGIIIVAY BRIDGES.

]3y J. A. L. WoffDELL, C. E., 111. A. Sc., ýL. E.,
Prof. of Civil Eiigùiciaig in Itkc Vd e7 f Tokio,

Japctt.

(Cocltuledl front page 231.)
Sizes of ,Siay Pkdces.-Thec dimîensions of tay plates

in struts whoro, iatticing or double rivctted lsceing i8
employed, arc flot tu ho iess thati thuso given in thn
following, table of tho distanices betwt'en tlic inner faces
if tho chaneils ho more than flic depth of the latter
aond less tlîan one and a quarter tmens the sanie, either
the thickness of the stay plates must bo increasci co
sixtcenth of an inch above that given in the table, or
the width rnunthe iucroased suffich'ntly te allow spaco
for one more rivet at each side ; or if the di-tane ha-
twcen tIse faces be betwveeun u ud a quarter and co and
a haif times tho deptli of tîte channels, bath cf these
changes in theù thickness and width must ho rendu;

Dcpthl of chlî Trii ickness of 11idti of stay No. of fiireta
ael5. 'stay Plates. Mlate. on a side.

4 inch. 1 inch. 4 inch. 2
'r"d 4 .'2

6 Cg 4' 2
7 ci fi 4 " 2

di et 4 ci2

12 di di3

(Sellieiliber 1883.
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jwbile if tlic distance between the faces bue more titan
one and a hialf Limes tlie depth of tho channels, cithier
thn thickuess mulst bue increased by ono aixtcunth of an
inîch aud the width stifficiently fur two more rivets on
a eide, <or tlic thickuess rnust bu incrensed one eighth of
an inch and thu width sullficiently for Onu more rivet
on a side.

But if single rivetted lacing bu usod tlic dimensions
iof thu 8tay plates are to bu talion from ftic next table,
the samne allow'ance as beforu boing mtade for thoc in-
creased distances butween channels

Ip.jtlî of chan- Thickincss of Width of Stay No. of Rivets
nole. sfay Plates. Plates. on a sid ~

4 incb. 4inch. 4 inch. 2
5 2t4 gg4 S

8 cc Ir i G t 3
8 3,. 8J il~ 4

Io l i 8a t

12 d e 49 i c

Inclinat ions eqf Latlicing andi Laciaq Bars.- Lat
ticu biars shail take with ecd othur, ns nearly as cir
Cultistances wiIl peormit, angles of ninuty degrees, and

*lacing bars augles of sixty degrees.
Dieters qf fRvets for diffierent Channels.-For at-

*taching plates and lattice bars to chaunls tile least
Ilîainetcrs of tlie rivetsa to LeC used are to bu taken froni
th lw lovntbe;adtegots itoesms0itfloigtbe n thuguts iaeusma

iltexceed thosu given iii the table, in nny case, by
11juro titan ono eightlî of an inchi

L)lpth of Chlincis. 4in. 5" '1 1' 7", 8'' 1 ge 10''t 12''

* Iiam. of Rivcts. 1&î Mn w> ge I' il ai -l

S&zes of Lattice Bars. -The minimum sizes of the
lattice bars fur the dilft~rent depths of channels, wvhen
tlic dlistance betw'eui tie inner faces of tlic latter doua
nUL) cxcecd ihieir depths, are to, bu takuon from the fol-
lowing table :but if tits distancq exceed tie depti
and bu less titan onu and a quarter Limes thosame,eithuer
th Lii hickness, of the bars must bu increascd by one

jsîxteenth of ant iDch or their wvidth by one haîif of an
itiehi ; if the distance between tie faces bue greater titan
onu :îud a quarter tiMO4 the saine, both of tiesu changea
in thiîckîess and width rntst b3 made; Nvhile if thec
distance betwecn f,.c's exceed one and a haîf times tho

lieptIl of Chîan. Tlîickmess of Lattice' WidIth of Lattice
nels. Bars. Bars.

* 4 inîch. 4inch, il i.

7 cc 9 la et
8 tec "ý tg

1<1
10 99 re c 2 t
12 fe il 2

dupt, tlic thiickiiss must bu incrnased by onu uighith
ot ant inch and thc width by 0110 haîf of an inch. This
table cani bu made te apply to single rivet lacîng by
ineceasing tie %vidth of tiu bars by three uightis of an
inch, and înaling tlic sanie al lowance for incrcasad dis-
tance hetwueit the faces of channels.

Splice lipltes. - TIme length of a splice plate is to bu
dûerîîîinied by tie nuniber of riveta necepsary to trants-
fer tlic stress front onu main meînber to tlie otier :tfli
stun of tlic %orking resistances to îqhearimg of ail Lie
rivets on eitber aideo of the joint must net bue less than
tlic stresse iii tho main meimîber ti1)01 tiret aide, onr
mutst tlic latter stress bu greater titan Ltai surn of tlic
wvorkiiîg resi>tanice at the bearimg surfaces of Lie rivets
on thmît aide of tîte joint.

Wlmen practicable, a aplice plate must bu placed on
ecc side of uvery muenîber wvlierc a splicu occurs.

Tie transmîissionî of comnpressive stresses Rhall bu
considered as entirely tirougli the mediuîn of tie ri.
vets and counectioti plates, and theso must bu prepor-
tiuned accordingly.

Reinforeing lte.-Simple reinforcing plates or
plates rivette(l te webs at pin lioles in order to cent-
pensate fer strength lest thure, or te, provide addition-
al bearing for the pins, must have as many rivets to
attacli themt te the webs as wvill give shearing and
bearing resistancu for saine, nt least equal to the great-
est allowvable stresses upen flic reinforcing plates.

(lover2 p/atesi.-Cover plates for top ebords or batter
brace.s are to have thc sante section as the cherd or
battur bracu pîlate, Lie joints of ivhich thecy covel, and
enough rivet on ecdi aide of Lhe joint te takze np flie
greatest aliewvable stress that ceuld ever conue upen
thp cuver plates.

Extension or connecting 1plates. - Ahl extension or
cennecting plates on the ends of stiuts, for the purpoe
of attacbment by pins or rivets, must bue designed of
sncb a stremîgth thiat they wvill bear wvitlîout. buckling
tbe tiltimate resistance te compression of the struts,
and te, previdu sufficient bearing for pins and riveta.
Ihere imnat bc a sufficient number of thu latter te
tranmsfer aIl tlie stress in the post te tlîu extension or
connecting plates.

Slwe plates and rolier pdltes. - No shoo plate or
relIer l)latdi is te have a less thickness titan tirue
quartera of an incb.

Jiearn han ger 1p/ates.-Beam hanger p)lates are neyer
te bu made leas titani tbrce quartera of an inuch thick,
and tbeir areas are te bu such tiat tie hanger nuta
will always bave a full bearing thereon.

VThe neces.sary thickunesa for a beain hanger plats. is
te bue fonnd by censiduring iL as a beani unifornxly
leaded by the whelu wveigit that cornes on the biangera,
thc length of said beain being the distance betwvcen
Lte centre of holes, threugh wviich pava flie ends of
one hanger amid iLs widtb being tie uxtremue dimension
of the pla te ineasured parallel t) the flo4r beain : the
working stiess for bending olb Lie plate is te bue taken
equal to that uscd in proportioning tlie Iloor beam.

llivetting.-In rivettedl wvrk ail joints3 are to bue
squarely and truly dvessed, and flie rivet holes musat
bu accurately spaccd.

No rivets witli creeked heada or hcads net formed
accurately on tlic shank, or rivets wiich are beaue
cither in Lia ivet Itules or under flice shiouldera will
bu allowved in a bridge.
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Rlivet haies in chords shallho bupaccd as noarly as
practicabie thrco jucheu contre ta contre necar tho panel
pointsq, and four inellea contre ta coutroolsewhiero.

No rivet lio105 shahl bu less than one and a hialf
dianueters frein tho cdge o! a pdate, aud tho diamotor
of a haie shall nevar exceud that of tho rivot by inoz-o
thon ono sixtcontiî cf anl ichi.

When twva or mare thicknesses of plate are rivet-ted
together in compression incmnber,ý, the outer row o!
ri' ots shall net bu mure thii three diattrs froin tho
aide cdge of the plate.

Rivet hales muîst nover bu spaced less titan twv and
a liai! diamectors froiu contre ta centre.

Ail the rivet balus a! the respective parts o! any
structure rnust, le moueo ta exactly coincido, oit-lion by
drxlhîzîg, tîze izoic full sue throu-lî the uonn-ctan6l par
tiens after heing put togthtuz, or by sub.1,undmin~ the
pieces separatuly and a!turwîards z-eaîîziug thuconîbinud
rivet hales ta proper size. Iu ail cases tho huris must
bu renîovod by slightly couiitorsirakîzîg tîto edocs o!
the hales.

Ail rivets in spiice or ten-jian joints are ta bu systo.
ruatically arrnniged, so that cituh haif 4'f 4 tens,,ion
rnember or splice plate wîill havu the bmne unc~tit nz-ta
on caci sidu o! its centre lino. -No rivet is t-o have a
leas diameter than the thîckuesî a! the tlîickest p)late
tliraugh whiulz a pasted, nor, in aniy Case, less than
li an inch.

Use of 1'uts.-Tbe use of buitS iust-ead o! rivets is
ta bu avaided wheueve- possiblo.

Flour Leant siedjet-r.-Bluilt iluor bruts mudt bu
weohl stithenied ut tu points of ïupoport, and at sovez-ai
interniediate points, the distanco apart of tho stilhiners
boing rmade ne gretez- titan twi;e the doptht of the
beam wheu tho ratio of thiuess o! wvu- tu dopth of
bcam is not es than. une eightieth, .înd no greatcr
tban one and a iai! tulles th-. deptii %vhoui thjis ratio
is anc bhundred andi twcntiethî, distances for ini-
torruodiate ratios hein-, intez-polated.

Angle irons rather than tee irons àru tu bu usud as
still'eners, sud are to La placed opposite tu cachi other
instoad of bein,, stuggercd.

They must exteud frum thte uipptr log uf t-h( uipur
Ilango te the Ioiver le- of the luovei ilatige uf die llor
bearu, beingl ruade flush witli tlu ut-ler legs uf the
tianges by zîleans ù! filling plates.

J)ù'e/s in; lcinqeg ifjluor lieaîns. - lu spacing tho
rivets in thte llanots o! fluor beains, t-he lattu aire tuo ne
divided irito t(Ital partions o! about twa foot in
lew-th, thev stressés il, t-ho ilangt:8 aru o bu fuz. 1 ut
the points af -divisioni, and there must ho enough
rivets butwveeu any conseutivu points o! division to
take up the difl'ereuee af t-ho stre.se ut thte points,
providing that the rivets are nat spuced mare closely
than two and a haîf dianieturs, nor moie than six
inches apart.

Liziuitiiny deliths ai floar lieains. - The ,reoats
allowable dopths for fluor boules %vit-i websuf dillèrent
thickness are tuo bu tiîkun front t-be following table

Thlicicuess of %vol) .......... ~ Jin ein.
Deptli ofhbeam............ 3Oin. 38iu. 45in.

Eyes.-In %welded licads the lengtlî o! mutai behîind
the pin mnust be ot least equal ta the diametor o! the
pin. while, mn hamrzed heads, the smournt is tu hoe
the saine a that abave or below the pin.

Thle Ieast auzount of metai in the heads a,',rasB tho
pins is given in the fallowing table

b1ctat in hicnd acoe, pin.

tith of Biar. Diaiu. of Pi,î. IVO[lecd. Ilaininîored.

080 14 1 sri
1~ 1-50 1S4 *GO

1 1.92 1*70 2*21

In oopeye te dstacesofthe inuer point or the
lopfrom th contre of the pin niust ho flot lesa than

tretmstho diainctor of t-ho pin, whore tho section
at the ove is roduced to a mnimuum, but if the bar bo
siniply turnod around tho pin and i olded, this dis-
tance may Lie decreîued. P'î Izoies in oye bars shall
bo bored ta an exact qize and distance, and to a truo
porpeudicuior to the Uines of stresýs ; no error in tho
lengthi of bar or diamieter of pin hale cxecding anc
sixt.y fourth of ail inch ii] be afLuwcd, nor any varia-
tion of more than one sixteontlî of au n chi 1etweon
tho contre of the oye and tho contre lino of tho bar.

Pzn.-2ins are te be proportionled ta resist the
boudin- producod in thoim by the bars or struts wbich
thoy conneot. bTu pin is tu have a diainotor less than
eight tendis of the depth of the deepest bar coupled
thurean, for ïlall it vaîry front that of theoes of the
bars cuupled thoroto by more than una fiftieth of an
inch.

Pin~ 1,etriâ. -Whcro a pin beari a gainst a reiuforc-
ed channel bar, the wueb of the latter is nat ta be
assumed tu takoe up any bi-aring stress, unlesa the
reinforcing plate or plates were rivetted to it beforo
the pin bole was bored.

Ecaouîrolk're. -Expansion z-allers are ta bc pro-
portiuued by the formula p sq. z-t. 0.1 35d, whore p is
tlîe working ioad in tons per lineal inch of rolier, and
d is the diaîmetor of roller in inchcs. The least aiow
able dianieter for ruilez-s is une aud tlîree quarter
iuches for bridges of cisass A, or one and a half juches
for bridges of classes Il and C. Tite spaces botween
ratiers, nius nover exceed tlrce quarte-s ut their dia-
motor.

Tarit bticAles and èleevt nits. - Ail1 turn buckles snd
gieuve-nuts miust bo nmade Fo strong that they %will ho
able, tu withstand without rupture the ultimate pull
of tho rods, which they ciinct. U nuts are nat ta
be used in any part of a bîidge.

iSizes of nuId. - The dimensions of ail squiate aud
hexagonal nuts for the variaus diameters of rods are
tu be taken froru «"Caruegie'8 Pocket Compariios,"
pages 130 sud 131, excopting those uuta on the ends
of pins> wbich are subject ta but a sliglit tendency ta
shoar t-he thi-ead;- in this case these dimensions may
bu dinished in direct l)ropuition ta this tendency
until the thickness reaches the linuit, of one hlI of au
inch.

Washers and nuts.-Washera and nuts muat bave
a uniform bearing-.

Jaies.-Groat caro must be taken in designing JàW8
for the ends of auy strut that they be 6o strong it
every respect that when the strut is subjected ta its

kX-V.



$ejcc'iîlwt 188.1AND TIIE INDUSTRIAL ARTS.

ltitia load, it wili fail in the middle rat her titan at
tho endis.

Brarkets. - Except whon. interniediate strut8 tire
crnplciyed, hrackets or kuee must. ho used te conmeet
éacli upper littorai or portai brace strut te tho posta or
batter bracois. Ihey are to bo of the anglit or clianue]
tron, and ac te ha mtade straiglit. intead of curved1.

CahIing oji theflang.s of channels. - Tho langes at
te ends of chunnal bars oust nover bo eut away, if it

ho possible te avoid doitig so; if not, thora tnu, ha
aitllîcietît teinforcirirg used te maieo tha stnut as streng
as' it 1wotld have bOon Wvith tha 1111n3-s uncut.

Iron hael diig.-If tint band rail employed ho of
iron, it inust hoe ruade strong aud ri-id, aud muet ha
Iirîiy attachodl te tho floor bearus.
j .izes cf jlouriny anidjuiýes-Pine llooriug is te ha

tuade at Icet tlîrcn inctas; tîtick snd oak flouriiug at
j tost tvo axtd a hiaîf jîtches thick.C

It ta te bo laid wvith <douse joîsts aud wvuil bpikud
te eneli jelat %vith savon inclh cut spikeo.

*ists arc te bu proportionouû by the formula

C12
%vict Il- is tîhe safo tiforily diitrihuted load, iu

b lc ice broadti tif thc jc)ist in jncites, itho dopth
cf saine iII juches, 1 tira iungthi in foot and c-16 for
lein- anîd 11.5 for Oak.

Whiere tIre ioad is concentrated on wvhaels, it ie te
ho considered as supported equally betweu thio jeista
directly under the whaieis aud thoso, centignous te the
'Ntamu; L.e., tIre n heels ou oe side of a wagon ara stup-
pu.ud W lio placed directly ovar a joiit, which joist is
.c,àuuei to tako haif their loads, tire reniairiugn, haif
boit- cqually dividcd betwoen the twve ad!oining
joibts. Ali cutccuntratud loads onust bu properiy ru
ducud tu equivaleait uniforwiy diïtrihuted luads, in
tebpect te dcellu.ction, beure applying tha formula. The
iiiiiiniuc [tva luac! Le h usid fur prupurtiouing joists
for bridges of classes A and Il is ene hiundred pounds
liti -quaro foot, aud fur bridges of class C, eighty
pe)unda par sqluare fut, rugardiess of the lcngti of
sp)an of the bridge.

1lludeu l«aal rail., oe. -Wüoden hand-railing le
tu Lu îccrdu of pinc, the posta being 4" \ 0 X 4', iwith
two rul <f 2 in. XC in. titaura, oneuon its flat and
Llio uthb.r buluw on edge te support the fiast, for a hand
rail , aud ue run of 2" x12" hub-plank. The latter
and the iower run of 2" x 6" are te ha lot iute tha posta
1V) rhur full depth, and spikod te saune îvith five inch
cut spikes, sud the pesta are te hae halved on te tho
touVer Joists, te which eacI oea is tu bu hoited hy 1,wo
iivtc-uigilis inch boîta.

Guard rail.s are te ha of 6'-. 6' pine, beited te tise
hluer once in at inost overy five foot by five eighth
inch hoîts.

l)cdais nuci jrevicaisig,îccjiud Finaily as ru-
g-trds the propurtiening af any structure, if cases
slîould occur, wirich ara ret covered by the preceding
"icucifleattoris, the followving rule mubt lu ail such case.s
bu adhered te 1 (lot-ails must aiways ha propertioeed
wu as te rwst oery direct and indirect stress, that
inay aver comae upon tham under any probable circum-
s;taîtoas, i'thout subjecting any portion of their mate-
uial to a stress greater titan the legitimate correspond-
in"' werking, stress."

Ckb4 iroi.. - No cast it Onii j te lie used any wvhere,
unleLss i. ho for washera for band rail post boîta.

Field rnwftiing.-Field rivctting l'inst hc donc with
the hutton sett ; tho heads of the rivets oîust ba hem j.
sphierical, and ne rougli edgoa mueiit bu loft.

Pauditig.--AlI fron work is to ho thoroughly clean-
cd (by acid or otherwiso), and ail scalo or exido fortin-
cd in roffing or lyorking * to )JO r .jloveid fron the
surface hefore painting. Ai, jeoi work is to have one
cent of motallie paint bafoe lcaving the shop, and
beforo corrosion comnensos.

Ail turned aud faced parts are to reoivo a coat of
tallow niixod with white Ioad before 0hipient.

After erection a91l iron wvork ie to reoivo two coats
of metallie paint, mixcd in oqual parts of parafine and
linseed oil, di8solved and applied white hot.

There must ha no part of thce iron work inaccessible
te the paint brush.

Tiî,'er.AIItituber is to hoe of the best quality,
frc from ivind shakos, largeo kuots, dccayed ivood,
sali or any defcct that would impair its strongtli or du.-
rabnility.

Quly ofc icf orlcrnansl. - Ail worktuansltip is to
bie first doasa; abutting joints are te ha truly plancd or
dressed, se as te seuro a perfect bearing ; the pin
holes in chords and posta are tu bc bored as truly as is
spcx(iiied for the large bars;- and thore ire nu zough
corners or edges te bo loft on the iron %vork.

Tcstii of mniatraIz.-A.1 wvrought iron is te hiavc an
elastiic litoit of net les than twenty-six thousand
pounds pur square inch.

Full t-ized bars of fiat, round, or square iron, net
over four aud a liaif bquarc luches in sectienai area are
to have an ultimate ,trength of fifty thousand pounds
pur square inch and are to btretch twelve and a haif
per cent of the whole length.

Bars of a i .rger sectional area than four and a haif
square inches are toe oailowed a reduction of oee
thuuêanid pounds per Equare inch for each additiouai
square ineh uf section, duiva to a minimum uf forty-
six thoueand pounds per square inch.

Specimaens of a uniforma section of at leat one square
inch takion frotu bars of four aud a hialf square inch
section and under are te have an ultimate te-2sile
etrezngth of fifty-two theusand îîounds per square inch,
and arto tu stretch eiglitoun per cent in ciglit inchas.
Siitiilar épecimens front bars of a larger section than
four and a haif bquara luches. arc te be aiiewed
a reduction of five, hundred peuii per square inch
for each additional square inch of section, dewn to
a minimum of fifty thouqand puunds per square
inch.

Similar sections front angle and othor 8haped iron
are to have an ultimate strength of fifty thousaud
pounda lper square iuch, and are te stretch fifteeu par
cent in ciglit juchies:.

Similar speci nons fren plate iron are te have aut
ultimata stren-th of forty eight thousaud peunda per
square inch, and are te stretch fifteeni per cent in tighit
juches.

Ail iron for tension memibers is te bond coid, wvith-
out cracking, through an angle of nunety di rees te a
curve, of which the diameter ie net more than lwvice
the thiekuoss of the piece, aud at lest eue sample iu
three is Le bend oe hundred and eighty degrees tei
thie curve without cracking.

Specimens froin plate, angle, and other shapedl iron
are te heDd cold, wvithout cracking, through an angle
of niuety degrees te a curve, of which the diameter is

M-M.
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flot inore thai threa timos the titickuoss cf the spoci-

Rivets aire to bo of tho boat îjnality of iront and so
ductilo thait a bair of the dianietor of thte largest rivet
u8ed iwill bond close througit one lindrod acnd oiglîty
degrecs itlîout aigu of fracture.

Tê6t of Atrsectsrc. --Ou the complotion of theo ontiro
structure, auy bîridge, after being iii constant ume fur
one îiay, may bo tested b-y a Io ii equal to tîtat for
wvhibli it was dcsfiguod, reniainiîlg upon it for ut loac-t
eue heurt witlîout slîowiug at1uy Permanent sot.

ON SOME MODERN SYSTEMS 0F CUTTING METALS.0

BY 31i.. W. FORDt SamThTI, OF MANCIieaTEia

Iu titis plîsier it le proposcd to treat' of sonie or the îIroceswe,;
cf Cutiitg 3etals wlticlt cite writî-r lit. adoiteil silide lie rcad
a palier ou 'rool-linlders bcfore tlte lInstitutioni (Proccediitgs,
1866, 1). 1288). The iliccess cf te rousiî toulhîtoiders tue-n
descrbed lis led te tue furUier auholititin of inccitniical ineaits
of inakiiîg aînd iîaiintaiiîing the tuule iîseîl iin varionsi mtachinîes
for clîtting sud finishimîg ntietals lu tîteir cold statte. Sucît mia.
chines ire cotitmoitly kîîowmî hy flie ternu l'ttachinie tools;"
aud centmprise latîtes, plauiîtg, iAmpimig, -nad slottiiîg inachlltes,
îîîilliîtg mnachinecs, thrlllin4 andî bcritig nmachines, screwiug aîîdà
chasiii, il acîtines, etc.

TeoOLHOu.uutlaS AND CUTTRziS.
The formter paper îuaiiily dcscribed whist have simîce hecetîme

kitoan as riglît snd le-ft.ltaiii(l rountd toci.iiol'iers. Tue-y aire
used ini difieresit machtine tois îîriiieiît:îly for "rcnitlîiiig- ont,"
or, it mtiter words, for r.îpidly retitcitiig, r.tstiilgs., for ,ginîge etc.,
front uheir rougis state te îtearly tlieir fiiiislîed furlitit alld di-
mnension,,. Thie tool-ltolders arc caihicîl rounîd frontî thii elicit-
ters heiitg mnadleocf round steecl cîît frot the bar. Notwith-

staihîig thiat they airc vemy wvhll ajpplicabile, cakze iteavy r-i ta,
and do tue bulk of all iuaaîhine.work it latiies, auîd lu plauîittg,
îhapiiîg, anîd slottiîug nîaclîiuîs, it was mees found tuit titey
coula siot comilpass tue whltce of the %work reqnircd in titi shcîs ;

uîd it was the-refore nrcvssar" still te shoew tile use of soute of
the conuuîîom forged teols in conjumîcticut witli the ronîd looi-
htolders. This lioweaer was ohbJ'-ctioîable, ai-i uîo puaitivi- rtîh-
could thten ho laid dowî te derm'ie itat nuîithcr if forged ltools
siîoulîl ho alloetl te caichit orkmai almla it becaint. auhîluasi-it
thtat Ille tool-hiolder sysheiti, lin order te react tule htigiest de'
gree of efficiemicy, sutuat he made coutîllet' aad ilepîeidelit iii
itself. Titis icît te the dc-sigming cf aucther tool.hîoltr cf the
nost gczti-ai kiiid flie writ-r could devise, lu thteltope thtercity

te coîîtîlete the sysicîtu.
Witii titis objeet lu view, alI the remnainiuig forgedl tocîls titin

imi use were cohlected togetîter, anîd tue swivel tcol.lîolîier waus
.-chrietd. Figa. 1 teS3, lage i264; witli eittera aieadju btabléiita
titiy could îlot omly hi- siwive'llcî rtciiil ttl titei fmxedl te any
desired angle, lîut ceîîid aise, ie mualle ce prcject ah ieicasurr tei
sny requircîl disatnce ln ordler teb reazli sud cnt into ail sorts of
difficuit sud awkward corntera; inlut t c aehinîe any work
whicit tihe round tool-htold,-rcoiuid net fit. Two cf the- urn-
cipal objecte aiîîîted ut we-re te devise-a % temu of e-ttirs wltich
shîouid net re-quire aiy forgimag or sîîithIýng, and aiiotiti yet tic-
capable ef heiîîg aiiapted h- tule %imnîlesit leoa5lile une!ait" atiti
by griudiiîg the cuida oîiy, to ait foriiîa, whicî tItl- rotimtel cî,t-
teri woiîillunt aceet. Tie :pe-cial sieti-n of ste-- tI-cidîrd nisboit
was te sosrt tif deijil V si cticit thte lower po-r et vhîich isl sliglttly

rouusthei, as shiuw ilui Fig. 4 'l'lie angle-% cf tlle sileï give thte

sateanosulît of clearance- (1 toi 8) as ltat giv-n iii the rounîd
udiiidea amt iis >Allie anugltaet cl-.triit. is gsivti te) ii

àrCusî 1iaits; The Nectiomî et tue awivh citer La mtade vt-ry
tep, in ortie-r te ohîtain amîple strimigth ils titi diret-cion cf the

lircasur il has tesupport wrii,- cîtîiug, as Nliowit hv the amrs,
Fig.,. 1 sud 4 Theangle- cf tute cnither, as lu Fig 21, lmbse 26S
je 68 0, sud is comnmis te every swlvel teol.ilder. lu tIie
cutter fer thte rounud teol-iiohîie-r zwo angles lind he-e-n fixed utea
mi standards, cite te cnt ehl kivili ofwroight inetails, list othtrt
ail cast itetaka Te aiveit comliicatin htowev.r, ili thue -iee
toollholîirx oie cutitlg angle vatt fixi'd siplon for AI mutels,
andi applied tei sul cutte-n. The angle eleetl, or OS 0, is î,mîc
differiitg slightiy front that et the round cutter.%, but la tiiot

0 Remrlutedc frein Precce-dings of Uie Instituioin of camci
Engluers, Londen.

whicIî. worked ont the hest iu practice. The cutters cf the
rounid tool.hoiders are fouind very advautageoue ln proalucing
and fiiuisiig staitidsrd.sgizc round corners in jouruala t haft,
etc., sud in miser cases. wh.erc the eii-ineer cf the present day
le auxious to preservo ail the astreîîhth possible iu the parts;
but thetre are stili cases where square, angular, or undercut
surfaces inust bo produeed. as illuistrated lu Fige. 5-11, page
264. * Vlse aire front views shtoing, the tool-holdtars at werk
plailing or siîaping. TIîoy are supposed te bc travelling for-
siard, or the work te bu niovîng ii the opposite direction - sud
the arinavs in cach vi-w iudicato the dir.etion in which the

loi.hlîrî beîng fol at eacb strokeocf dt mnachinîe, toi take
tlle lit-xt euit. '

Fig. 5, page 264, showsî the mtode of plauiing thte titiler honi.
zontal, susface of a luths bcd. TVite cuttorsltown lu use is ground
te, au atiglet cf 86 0, or 4 0 Icas tianm a rigit angle, and thu
lias a taicaraince of 2 0 at ecdi aide when cutting either laeri.
zontaliy or vetticaiiy. Titis cutter la very general iu ite
appdicabihitv, and la dcvisi-d se as te finish %vith oue ettlug

bot the ve-rtical surface A, and theu horizontai surface 11, with.
ont file uecessity for distatrag thte centier ini amty way. The
oidîîtary svstent us to use uit leat two too&a for roughing ont,
aitdl two for litiislîitg, on t wo surfaces ait riglit angles with
cacit otîter.

Fig. 6, priga 264, idiotvs tue inctod of plauting it a veiy
linuittd sîtace te uîtdcr horiz'ontal surface S ; tîte correspouding

aaulrfate Il is pi-aiîcdl aftcrwartls, witiout disturhing the tool.
itolder iiith tc tol-box, by sinîîîiy siecking thto nut, swiveliing
tile holt N iîalfway round, re~la-cingx the cutte-r with eue cf the
opposite liaut, itmt *:îgaiu securing it by the nut.

Fig. 7, psg.a *264, shows s swivel tool-iolder clcatriaig without,
diiiaut : %tîs wlticli îîrci- .ets.11 ait I od bc very runch lu the
%Vay of anly ordilnsry fol,. The cutter ils this case iauPa not
oîîiy the hîorizonital surface (;, but tlle iîîiinec sturface V aise,

witi cie st-ttiîig antd witiîoîît heiîîg hcing disturbed lu the
tool.box.

igS, page 264, shows tlie methoil of eitttiiig a vertical
$lot Ili a htorizonîtal surfice ofaipstai. The cuitér lu tii ca st
calied a1 Partiiig tool. Fig. 9, pstge 265, is a >iule clevatlii of
tiç saiie eitteir, sliowiiig the cîîttîngangle, wiiich isl 6S 0 '

Fig-. 10 anid 11, page 264, arc tool.htoldcrs -with cutters ef
r.îîher ajieciai fornia. Tiite former la showîi 'plaîln eut or

nmder.ctiuîitg a T..slîapedl siot ; and the latter la laiig ont a
sni,41l rg-et.-iiîgular clearancre corner.

Fg.12 suid 13, page' 265, show a swivel tenl.holder with a
1 oîind siiaaik, such ais isuscdi out thcsliîie-rest of a screw.cntting
late, for etiîtiiig square titreaids. It la carried on a wreuglit-
irat or ate-el Illock, lîrevidoît watii s groove, senticircolar in
se-tion, ini wiiich the robund slîank of tile teol.holder lie-s, sua
ie i iîîîîed down ini the usual waiy. The cutters fer cnttinq
ontith ib ures hi-îwcen tut- square thtroade are cf very simple
fiit, utid li-v aid of tii tol hoiler sny tool made tei the cor-

re-tt wîtlh cf the aisace wilh eut eithier rlglît-hanîl or left-Ila»d
ar- sil iî n îatte-r %vlietler tlîcy are sinîglo thîreadts, double

ireasîs, or aitv cier. 'ri) cover the sanie ground with forgea
tiole i-, uc irs tlî:,î six eXeavocutters %wculd lie reqstircd,
i-aaci cite forgigl fronît square steel, alla carefniiy filed np and
li-trdceie-d. Witiî fic-* tool.liolqler only mie cutter la required,
aiîl il. cests liroliably unt luor tlîan 10 lier ccett. cf eue of lte

six foIî cis, wlhile it mnaintitîs.- its sime maic better, sna

e-oiteq ull.itly laists niuch lonîger. It alse takes off about twice
tue wrgiît ci sittiîîg lier heur as comltaed with au ardinamy

forgeil t,îol. Titis systelu ia iteful where maiuy acrews of odd
forni an sîîlitcies are reiluireil ; but wlicre tîtere are saifflcicit
uiiti,-rï te, ho dît, aja-cial clhasiiig latiies ste far preferable te
tir.inatry screw cuitiniig latts, as they wili do about six lnses
us iiît-iî casitg cf V threadaý, or cntting cf scjlasre thread, ais
Cati iii- cenlist- in tic ordlinary latho ils the sanie timue.
Iiistexil of c-trr3 ig cite cliser, the ciîesii latites carry, 113 a
chiasiu ti" ataîîl, titree or four clissera ; sund these haver their

ir.ahwhitlier Nquare, V, roundeti, or aîîy ether furie, cuttin
t-ir plâecîs by ai of a mnaster tais. Tiiey aethen taperei ait

tule imionîli, lîek-ei off, sud iardeucti ready for work. The
ituiilr cf siev uiait qitiitaiecily frein s scie.w by titia
îîrêccmî varies fronît twclve ce îvrenty.fenr, itcording te he

air.- tn'iguli, aind pitciî of the tlîreah. Screwa up te 6 le.
,lae ,tami ie very apîdl 'y eut luy titis systeul, on whiciî

ver-, niiite-ls uor- suiglît bc ieti if tint;- Imnriîtted. A few acrev
ent l'y titi., îîr<ace- are exliihitei.

Wlîeî lte two 3y...4eus-ilse rond aud tse awivel tool.boliU
-are worked ins coijîîuctiou withi each other, their umiverWaitY
of alplirietis laos thoreugls that almnont everyv tifficulty 15
ilit-; andi it waa oiîlY lu the case cf parnng aud àlapillg graul
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Ini tige sluttiiig maîchine that two îiudific4tti,.nsi liati to bc iade
i nis lolders, tho sainec cntiecrs 1ucint.r aiplititIllte.

he Capstan.rest Clîasing liatties designiie by the writcr'S
lainî have sluow becuîîe stueL usbes' îgala as a Largo amiusant uf

tislîir mwork is pîroduced fruits black barx of iroi, steel, or other
iiaetala, cacbi of aicli lias to bliiiislie~d at its extreiîiitics andi
i ut or 1îarti ulf, it %vas fisîlmit atltable to inake cite alit-cial
toul.isolder, b'igs. 14 to 17, 1.age 268, for carrYiîîg touts uf the
correct sectionts to lsrodime t ut' debareti sapî 1s fur dit îîl . thé,.
ttdui.iuti nirsil ble Jîrovess ut* uiilli , t i- a% izl lu..>.

tuunsiig touts iâ thus avoidetl. Es.i là t gâter i% of abiuolutely the
', Illesectionî ttrouglhoutits entire lengtlî, and tie re siharlieiiiiig
ib donc lîy griîîduig fige end of flic enîtier oîity, su that itcu
0111%i produî 0 file saine .4tailtl.trtl foritia long U«- At l.îstâ, flit i..
tu st.y tilli iL la grounut too short tu bc useti atiy luunger. 'l 1 e
1artilig (.11 iniglit have beeiî tcot:iilili.4litd by tlie bwivel tout.
tuiLer , Isut al spectill Curaul, Figsb. 18 tu 2w1, lus fuil tu bu mîure

coîiveiticîît iri parting off close sisl to lihuck or tattie spîin.

tl'O jîruduce a inazjîulîîî ailulist uf cîittùsà- ils a uilîntuîîî
,IKace ut tillac, ttierc ait, twu aii puints *ît hidi iiîit lie casre.

iitS .îttended tu. *l'hesc. sî*cii tu bc .îipi-licalile tu ail Cuitterb
fu1r cuttiiig mutais, whebtlîcr thcy lîuips'l tu Le thubu fixt'd raina.i
iy ai traol-boxes, as ils tuninrg latiies, p)1anerta, saîîrs, àsOtters.

i. , or tisu5c which euit %%lilu tlsey revolt t', abs iiilliug.t;utt.'i,
tsîibt-ulrilts, boring.,!,its, etc.

Tlhese two imiportanit pioint'; arc ;
f ilte cîtlig anigle, or angl4e of the cuLtng surface,

Fig. 21, age* 268, . ý. ttitt Slllfuae aliîrt'IittueL the' sit.tv

legs uTetal, and talion whlîi itle îire-ure of the cît coasses,
as lattî y tie arrowv.

Seconiîty, the ecaratice anîgte, or angle of file ctcaraîîc,
surface, i. c. thiat surface whlîclî passes over tthe surface tof tie
rncîal filit lias baeîî cul, aiid duel; uog.snne in cuntact ntt tige
iluetal at aIl.

To jîroduce tlhe lest rcsiîlts, anit to entsure thîe itîîîost siEn-
îItit, sit is imnportanit iliat tiiese tuvo angles be ctrrs'ctly tuh.ý
bsuctet 111 thie firat îuiStMILI!t 'l'ise beât Iîîe.uSUre! fui L0îh anlglt.%

jlias beezi arrîveti ut frutti actual jîrattice nd a series ai exigera-
ienus. ýVlieii onsce obtaiizel n su ,tLrttcil %%. tl, theîy Shuusld

ilat er by uise, liat tilîould alseay:i reiliain (cusiazt, if flic
gre.îtt-st tiotnt Of cutt:g CllI&Ct'IICy iS ta lic It<IiilÇt. Whlen,
aidel bv a iicliîîîcl systeuiî a f re.g-riîduaîg, aind thîe tise of
btaîutkru aigle.gauges, Figs. :12 nid 23, p~age 268, tliere is tîo
tiihlutultl litiîsiîaii tIi. exatit atigles. Tite unily disaîges

v.Lihst take place are that the cntiers iii tîiot-huatcrý bî'coîîe
gradualty shuorter by3 graîisngi, allth lat nilliiîg cuItera durisig
a lonig perioutais l.>ccunîc very graduIally .siiîallr ns diauaîcter,
by the ;irocess of re'st. irp~eîîiag tlieni on a fille enîery.telieel.
lii ic tcase of thue tuol-liolde-rb, asteuyexjlaincd, tie cuttîisi

Iaugh.l îi aititaliid l'y tie systein uf rtu-gainding, :andl thei toril-
ui iltt-r lîstîf always îîîainatjîs the, eutance anîgle. 'Tie sYs.

tests is tdans sii1ileas %sd11 bc clteîîriy idcaseztoo.l whle' it is
i ritiebereil tissai; each one of tu t.iul.litiistrr culive, nu îîîatter
uf uhamt dlescriptilon, ub glousa on ailii dOîly. Tliîi tIhe âce-
tiona 14 ilever altered,, uc saiiiaig or altcratirii iri foras s-,
iiecusstateti, nail con5cqueasîly lia rciairiîg lsis .o lie done iri
ilig in'saitl's shlîOis.
i The oljectia nîticu at lîave been

lI. To jroduce tho lîaghest chas uf workmiatshi j', îîy pro.
vidiaiig thîe best kiin foinm of cutters, carcfully malale, nal
ulbtble of hiaviag tlir cuttiaag cages accurately rv.groiiîti, su
thsa thec surfaces orfigue iiiacleiliteîl 1eOrk niay bc pîiniuel direct
flous the enîtters. su bîglî'y fiiiislîild tlîat tia h-.nd.wçork coutla
l.ossibly îauî.rovc tlîeii.. Must ci the turniing of wre.ugli r

i fr istanuce, silay lie 80 pcerfcctly ftiuisheti thâ4tlir is no
* arressity ta jsoti:lî it lîy ineanis cf emery or eniery-e.loth.

2uîl. To nialce ail thie cutters so frc front coniitini, aud
ausstci! tu lcîe in order, thlîa no ditraculty or vrror uasiy occur in
re.grintliîîg thean.

3rtl. Since fiiely.Iîoliliedt surfaces cannot bc obtaineti with.
onitir Ui ost perfcct -utting etiges, tci inat<e ail cutters t

ont>ý 91 the lucst steel, but with tlîî'r cutting etiges mnsoât accu.
r:gteIi nl>d careftilly groisunito,, in attrioa all cases by mt'ctniau

Cal nucalis. The durability of the cilticrs, fronat 111417 coîiatrnc.
tion and i îglî cîsas of isiaterial, las very grosiand uit lîoy are tus

t3cpable. of re'unoving a great wciglit of niellai iii .. ivteîs tins.
The griîuding or re-slsarpeniragof ail cuttiig cdlgei. us reituceul

ta the grete imîlliclut' ; anti only ilirce descnîei.os&s osf ia.j uulans re equsit for thiis purpose. Tlîey arc ail arraengei te,
grintd mecumucally ; Uiat ia to ssy, the cutters wJuilta heing

crut r are tlpremeid on thîe griuadstone or esnery.
weel by siochianismn. The rcqtaisite forins and angles arc sîso

olutainiet tjy nîlclanisin, it beiuîg fotnd ils Ilaîctice tliat bul-
ciî'îît accuracy caniiot bu secureit by lîaiîîl.griîudiîîg.

Tilfe maiînes arc as fullows :
Lit. A grsiiîlstu tittih Ii'it for griiting aIl the Cuttura

uscd iu triol hldiirs.
2usd. A twist-îlrill gritîdler ;thisilbo is by îîrcfcreciî agrinîl.

shoile, usstti ileclaiisiîî for hioldling nl guisling thîe twist-tirills.
. 5i iiiacliu wsitil ant eii'tlu i'iwh lin lace' or the stoalle la also

tia fusr th. griiidinug of li%5idi it liinelà the siatue lise-
dîa.iis Lo .cuI ilgg file drill'. l. aîrîctit l.utcs'er Uhi stuc

grimida about, double the lîisbru rftsprlnunlwd
less risk, cf lraiitg thec telalîer. hoth staue nul eiry-wheel
arc rai ait a. lili s1>eed, snaîî usedi w'iî eter.

3r-1. .1 sitiil but very cuill .,, te îuî.îclîiie, u110 of whictî is
exlhiited, fur re.grindiug îîîit iuag.cutters. lit thu case griL.
stran îe b osauut aulsîer, aîîîl tho griaiuliîg whelt arc obligeal ta
l(- of cir>or c;uruiidii. is5 are Very siaiîîll ini diainctier,
and 2nsaîsy Of thlin tîre txie hiiu i lî, .u.4 au dlicato ils fs'rîi
tiuat if inalade t gritatoiîe tliey wîsîultl raîpilly losé tlucir stîsîes.
'l'iey -te rails tt a ltiigh aiteui, Sîiit fi. tier naîi., and are- turicd
i ishu f..rîî %%]tile recul t iîig by ofusu a dj,îîîîuîd.

A titi flhig-cîîter telt a urklfur .î Jl.î, ýani iii alait-% cases fur
tno ilayv, buf-pru sluuusing siguas uf (iitress. tiefure fise cîittin"g
cules sire t'isibiy blunta, but as huon as thec scîiýû uf tonci
iiiate ttis tissitie keciiiisesa us diniîuijbtl.,* Ily cuitter stboulai

be lat iuta tlis mnachinîe ; anth Uiic uuability, la tlît tlot sucore
tlîau one lOIJIh in. useed be groului lf e adit toatti, bufore it la
re'stur, dt îga.s lu .1 eîittilsg etge Uliuu as fsîilsàt that or a ttuoîl

elulst-. Eaclî uinlg - >e or ini oîlset vurds ecd taulit of Viîe
usallitig.cutting, i cuit- îas- dl r.îlsifly oico or twice uîîler the
rcvotviîig wlicel, which la itselfaf vî'ry fille rniery. It eaui
tlic.refajrs lie reaîlily unîers-taoo li delicatu au oîeiast this
la, alla usty ituery altîî wvill answeç(r for it.

lis unît-r ta niîîitaiin tire carnt aforiais aud angles of ail
cuiiterb fur toal.holdî'rs, sheet-steel aîîgle.giu,«es, Fig. 022, pîagc
26,S, .îre lirnviglctl, andi tise Irutces of griniiag la thugî rediîccî
ta a çuiîsj'lettc gsasa excetîîtgly baislde.syâteuii. lai ttcli.rcgulatud

alit.. i 'uu îg lisitn i ssiei kl t a îurk cach, m achinîe fuî tutter

I iîiiiig , andi ils lèractice each,î flu so engageai caîn kei'î
ta, or s ilultylig 150 uusen texelîltive cf mouidlera or huiler

îiak'r> teil suplstied uiUîi ail tilt lisecessar)l tîltiuig, touls fronsî
day tu. day. A very g1it.it suîvàig is tis cireeteti, as tîa miachilne
necti et'er sttait iIlu'fr aat tuf tiitters, anti nu rtitairiiuîg of i
touts ini thîe ailIhi> l coet.

TaLe fur iastaisce ant elsilerring %utrks cinijtaying 250 alleuî.
Thîe reqîliiute sîîîî,bcr of itiaîirovetl griniiîiig mnacineis, walth
special uîîît Iiatiucal aîptliaices, as as fulows - îehai

T ivpaienit grîndtiaeb o utrsii.ai
cally.

Oise liaitent tist-tdrill grider for resnjcigtîviat'trills
Inet'Iinnically.

Oneu iiiiîurael cîîttt'rgrantir with sînaîl eiîiery-sehiccl, for

Tu follit the .4v.tteiiî uît satisif.iî'orîl, the lisait %vorkiaig the
griituaie pusa rolit tu eciiCi iiiavt'iue c'very iiornaig, culliets

togî'U-ticr tliose entter% whelsîchlave bet'i bluaiteil by tise lic l're.
vlouas day, cariu tUeîî ta Isis griiidstaune, re.shireui, tliein,
and distîibntes tiieta aOut :lgalî tri cacla inia.-t ie ; -'hisicli ia
tlîîîs ke1it well stocku'îl ieitti nia ampllle uober of cuiters, always
ready for iiiansdiatte tisz.

Tite eniers lor toolhualdera glu suot require aîay repairîne in
thie suaîly ; corusequeaitly tlîat o.eaaioua, uehiih la costly is au
ilu:iny- lsatu,, lis acu-deui, il:ijiobjejtg or Lou] à'mîflzsi aîc2î thvi'r
btuikers ;ac aluuaast oiitirclv diispî'îise(l useîh.

For me'liardeiiiig thec cîlît-rs, a mile is miagie that vee thie
gnîtilcr minceis tts caltera wshil arc îîot ns liard at their cnt.
tîing poinîts as the'y ouighit ta lx-,. lie pis thcan cri crie slid, andi
periatticadly, say' oan-o every furtuiglt, lie selas the lot into thîe
sîinithy fur tise enda of cacli ta bie e-terniered. Mauis la a vcry

ieî'iiooperatloa, ilî* liante accupî'el beiîg abenttwo bouts
li-r tortîinglit. Tht'> arc tîtactl tait a sîantal aven hy utozen.a and
vcry blowly tieatel np ho a dutl mau ; thc eud of cach, cutter la

Uieu phuiîîget aiute. n terlorutteil iroua box inini,'rseî lia w.îter
tll the b-,t*tii la cocu-wtt ta the rcqireti iepti for liardening
the" cutler up~ ta thîe lroper îllst.îiice frona ils pmoint. The cuI-
t, rs are lcft staning ii a icarly vertical position iu thec box

ci wrater, until they Itaeve graulîîally coolel lowsi suffîcieîîtly ta
bc reinoved. Tlucy are ttie'n sent ta the grinuittle, rc.grouid,
aîîti givten ont with, thte other cutte'rs ta bc usel again ln the

The su oT tisch. lu iasinz lt'e fiaiger ga'er the cuiting eires,
ceaircys- h ii, dea of aighit bluinnc abttier îluîen it eau be detecied by
the cyo.
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Jdilièeot machinecs. W'ith steel of the lîigliest quality for cnit-
torm, it is înost important to ket.p if ont of the sinith's ire ci.
tirely, if pos4îbIe. Tiiot of'jcct la here attaitied, tho cutters
u ever goîng to the lire except fur rc.lînrdcuing. During thic
hlfc of a cutter it oîîly sec tlic lire probably six tiie.

M tlic weiRlit of Padi cutter is sitiall, tistiaUv lot mure filat
front 1-15th f0 1.2uth thatt of il turged tool tiscd for the saine
putrî>Oýe, tlic Ontlny for lîcat tout steel is ulot licavy ; and tile

i ngiiieer la îîot tcuip1ted tu pîîrclîaae alsy but that ut' the higliest
qunIîty. WVuh sucI iSteel, cseîlyw htn used iu file best
lînnuer, ench muachineu is capab le of cuttlng at a lîigh s1ed

and tlic enta uîay bc coaiNcr tiau thnsoor(iiarily taken. Whell
ilt 8%%ivel tool.holdt rts wtre first tisekl oit plailiug in.whelîîes,
icuttîng siota inw. bro:îl Alita boita castings, it M-as foujad flint
two teeth of the feed coultd bu useil ut ecd stroke. Previouly
a forged tolt of the sautec brtc.îthi, grotîîd tu floral hy tho îlaî.vr
to theo best ofl its abîity, liati l lciîsekt in tit- salu muacinîes

jbut lio fonuid, on trial fruti tinlie ta finie, tlîat it W4ia jîip0usîble
jto lise mort thian cite toofhl of thu fed ; or, i iiler words, tli
tool.hiolder ont a given l ktl iito the utaii li alf file tiîice

jof tile forged tool.
Ag-ait, Mien the swivel toul.loldcri %vert first tîsed iii cuttiîig

IFquarc.thircaded acrews, tlic lutîiosf flic latlîe could 1io wîthî
orduîary forged tools, groumd oîîly by tlic jîidgnieîît of catit

marna îuid liot to the beaf seleced aîîd staundard anugles, mas tu
take tour degrees of féul at ech eut, as iîuhicatcd by thie
îuicrouiieter feed-wlîeel. Tfite tool-liolder ou tie otiier banid
took% sev'tii degrees of feed liic -eaie Laite, diug tie sainîe
%wcrl, and pîrodueiîîg quite as god or a be*ter fInish witli the
same expeîîditure of stealu poiver.

The' cutters for tie sivt-l toî,l.Iolders ecau îlot oîîly bc made
atfilhe ouiset, but also constauitly îuaiufaiiîcd, &it the btst and
mosf cillicielit anîgles suhich leractîco eaui teach , if therelure

jfoluwis tlîat a very nitci bet ber classi of iiiathizîe.%vork eau bc
prodîîced. T1hc flîîîsid surlaces outained front tlie tool-holîers
show a strikicg superiority over fhiose frontî forged touIs, espe.

1cially a heu in fice latter the anigles aio grotiîîd by lband, by
1cadhi maî or boy norlà])g a iacillîe, wlîo of course lias flot

mrade a study of tlic best anîgles. The tttîdeîîey thiet is tu
grIîu the cutters to ail sorts ol incorrect forîins, a-hici mîore or
%es car the surfaces of tîe îincliîîed work, anîd leave baid

fiîîislies, such as reqîliro a coosiderable amîounit of hîaîiîllahour
bcstowcd upti ftieulî aftcrwards, iii filiug, p)olisliiiig,, etc.
1 Xgaîîî, flic tool.hîldcqr% bave- k*dil to a couidtrable cxten.

sienl of whîat is c.ihletl Brua.iiîiiiîîiig, iîî llaniung, fîîruing,
slispiîîg, slottiig, etc.

J3road*cuttiuîg fecds, varying frontiî i l. -to 1; in. ini uidîh,
are very comuuouly taken luy flie saivel bo)ol-lioldt:rs aîîd lucre
accuîrate burfaces jrudwied fliau aith fluer feeds. Tite aulvan-
bages% lu point of binie saved are very great ; flic flui- accu jied
in fiiiîsltisig by broad.cnffiîîg beiîîg frontî oîîe.twelfUi to ouc.
tweîîticth of tlîat coîîsuned. by li.lshiîîg wiflî ordiîîary feeds
auîd iîî the usual olalner.

Tite a-ldtli of broad-cuftiiig enn ho iîiereascd to ny desircd
limit, and flîc bave beeî special caseà wheirc it lins heîî ad-
vantageous te take tiu slîavinges 3 ii. te 6 ini. in width.

Tiepicrlliniits to broati.enttîîîg arc as follow -n
Ist. hc power of griîîdiug te cuttiîîg toot f0 a sullicicntly

stra~iglît or tUce cuttiîîg cdge - ice hoaf plait of courbe is te do
this by iucchîauîic.l ulîcans.

211d. Tite becnriiîg of suifficicît, stability iii tic machine fool
te toîld thec broud-cntterso r-gidly nip to its a-ork thiat sicither
thectutter itself nor tlic work uuîîy sprîing aa-ay, siîud Uhit ni,
jarrsîîg or inîjurionis vihratiuîî la, bi- liruducegl, aîîd ipart
ils cçvil elfect to the finislieid burface.

3rd. The i-euriing of -,Uflitieiitly accur-tfe work te auswcr the
purpo.e for which if may bc rcquircd. For iîstiiice, the piece
of a-oîk 1udancîl or ttnrîîud- by dus% îroces mîîy hoe a piorfioni of a
large railway bridge, wilcic nbolte accuîr.iey is trot ri-uuisite ;
or uîî tlic cier litndî if 111-.% Le soîine portion of a moachîine tool,
iviicro the ufuîiosf aecuracy is tieuded jor iugaiîî, seine par of ait

Ienglue, ahîcro tho builder ià ,tsixiç)ts te obtaiîî ail flic acîîracy
j ahidi can possibly bc prudiîccd diiect, fron bue inachine tool.

(Tu lbc coutiniucd.)

Bcmx;LiQuiut -ouf Sr-;i.î-Mjx 1 oz. snIphlate of COpprone.hîa]f oz. et aluin, aîîd Olic.half a feaspoonful of,,at rednced.er
to powdcr iviti 1 gîi o! vînegar aud '20 drops of nitrie acid.
j hi liquîd nuny bc îîsed for eitiier eabiîîg deeply iîîto Uic îîief il
or for îrnpartîug a haanifui irosteid ajpiaraulco bo flio surface,
accorîhiig toe tiiiie if la -alloacti tuauct. Cover thic paîfs yoti

'erblito rotetfront itsiillueiicc with beeswax, tahloqv, or Borne
s imilar ubstanlce.

THE ECLIPSE OF 1882.

't dthe présenît finie, whl interest la chelly drawnl teward
Ulic siucce.4ses of tlic astroloîîiker a-ho, obsi'rved tlic eclipse of the
4tit, tIi, utntd lieforo Lîist froti tue sîîîal islalids iu thi acifie

<i:uthe restilts of ',%ay 17, 1882, o'%tained iii Egypt, have
espcial sielifiiaîîce. Iliesé %vers iurielly state hy Dr. Sehus-

fer ,if a 1%lteinîg of tlic Royal astroîiomical society. Dur-
iig the Jîlogreas or the echipso tlîrco phlotoîgraphiec inistrumlents
acre if wuîrk ucie fook pliofograps of tIi. corolle, itself ; a se-
tond a ri liriotera1iic cailiera a-lui a prialîl piaced iii front of
it, that is, a spectroscopje witîont, a colliiiiator ; and tho third
Sm-, a coikli-fe( spectroscope. Phioto raplîs wcre obtaiosd lu
ilI tlurîu i.a4brîiiiiaitt. 11wii direct pluorapii of tho coros

1iiditato ifs % ariifioîîa froni t-clipe te eÏlip4e, - a rlatter cf
îiucli impuorftance in solar pliymins. If flie Iuliofograluls fakeîî
duriîig e ~iîs l he Ui asi fa'unty yî-ars are couupared with
e .;h oflier, it a-ill bu sî il tlhîf flic Cortia varies ii a regular
way a-itli ie atite of the sun's surface, altlîougli there arc ir-
rugiilar îîilîor chanîges. At the sai-spot îuinlînum the corona
Is îuli ilnrmoo regîîhar tîna at the uuaxiinuîî. Af the muiniuom

tfiacre 1., à lairge equatoriàI exten.sioîî, and lieur the solar pnles a
serieq of curved raya. At the miaxium there la pracbically

loirpgilii-tai l tufie long strenunera go up) sometiines lu
citedirctionî, aîîd sonsefinies iît aîiother ; and flîls hist year,

niear the sunt spot rnaxiuni, tliero a-as ahîsolutely no ajinnie-
try il. tue alipearauice of the corona. Tite trauaîarPnryý cf file
streauiers as mnsf striking. One streamuer cati soniieuiniies be
tr:îced tlirougli anodier, slîosviug thaï:th flicratter, whbatever it
he, nuift bc very filinu. Thte rifs start front the solar surface

lu aul eîitircly irreeiilar %vay, aifh a tcîîdency vcry often
t,s ard the tanziial direction at the lower parts of the rifts.
Tite plîotgrapîhis extend about a diaînefer snd a half front the
suui'a liiiiiî, and a cornet appears onit fe plates about a solar
dianîttr and a lînîf froua the' suiti'-î centre. If must have been
vcry briglît, as if appenrs clearly ii flie photographs. Mca-
surti unents st-clu te ijidicate a sînall shift lu its puosition during
tlie ni4t--rt-aI letweeu the lirst photograIla anîd the last.

Tirniîg tioW to tue pliotograplis taken a-ith ftic camnera aîîd
prisun lu frontf, -ait instrumnent a-hidi gives au image of the
îiroîiniticnces as olf repeated as thon'e are raya lu the prouainen-
ce,-iîze pîntes eiilltuycd %vert .îsible fo fli iiifra-red as a-el!

bis violet raya. One îîrouîoince gave a greaf; uîîiir of liues
ii flic ultra-violet. Tite fnef a-as broeghit out lu this ccli pse,
thaf bue lirîglitestf illes lin tue lîcomniiiices are dite, îît te hy-
drogen, but to calcium. Ilesidea these ant li htydrogen liues,
tht-ne is flic Elle M) in flic yellowv, .11îl flic C Iiie of hyrgu
lin tie red, auid also a phiotograih of fao prcininence-liues in
flue iltrî rt-tu. lii addition t> thte îrouaiiences, there are
visible iii fh lic uitographsi c-crf-utc short rings round the moon,
N-hici ineanitfiat ut these places tlîe liglît sent ouf by the
gasconls part surroudiiig flue taconu is not cooflîîed te the

lîroiiiiiieices. It le, as a-ould lie cxpocted, the grecn coronasl
line a-hiich clîiclly correspiondtl facite of those rings. This
green laîie, K 1474, lsas truc coronual hune, and la oilly very
fiir fly traceable lin oite of tfie promnoccc.

lIn consitleriug flic resuiba obtaiîîed with tlic couaplefe spec.
troscol e, if is ua sfrikiîig fnef that some of th' lines cross tlic
naooui's dlu'k, aîîd cspecially the' two linci Il and K. This
îurovts fhiat thu enlciinuîlînes, Il and K, wcre se strong lu the'
lîroliilîiences tlint the lighîf was scafbered iîî our atinosphere,
antd relleced righif iii front of flic multi.

The' jronuiuieuice-liuues are very nulinerous : thiirty Sncll Untes
appeiî iiiftle phîotograhuh. Tite hiydrogcu-ines are there,
inclouhing thee lii tue ultra-violet îihotographed by Dr. Hug-

glus ; also If aîd K, and oaller calciun-liues ; aud still others,
chiielly uîikliowuîl.

Clise to file suîî's 11mib a-c cau only traice a continuons apeb*
trîulli, a very gtrouii. oui-, goiuig rif te about a quarter ofa soier
tîlain-te r. Tite phlotogrsahîa taar ouf tlie distincionî betweefl
flic imier and thle oufer coreita, flue forner beiog mnch

stroîger lu liglit. l'lie boundary lit a-hich this conttinuns
spectrin enids corresponids fa the' extension of the iluner coro-
lia. The coninuons spetttruni la 8trooger on the aide where
tlic îromiîîeoces are a-eahcer. Iu the coroiia a-e first of ai see
a very falot continuîons spectruns, and lu thiat contmuons
sttectruiu cite eau trace at G tlic revcrsaI of the dark Frauriho.
fer Unes. lît additionu, a series of falot truc corontal. bUnes caui

bu' tracéd it filc enfer regiouia of the corena. We bave nef
f raccul aîîy known suîbstanîces lu the sobar corolle. The' greater

iiuuber ou the luromniiieice-biou s in ftie ultra-violet are &IBO
uiilcowut, but thcy seeîin fea phreserit lu Dr. Huggins's pho.
tograph of the bpectuu of a Aquilae..-Scicic.

[September, 189à.
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INN INSTrUTE 0F CORNWALL.

Vi ombr of the Miuiing lustittute of Corntwall recently
inspecte(l the jiggîîtg nîacltiesy %vorking on tllat sett. Tho

iodii ceraudb was detailefi te the îîtembers anîd their friends hy
calttain Argail, the manager, %vlto lately read ain intcresti ng hit.
per on the suilject at a ltîcetiîg of the I isutituto. For a long tutti'

1 th a pplicability ofjuggiîîg nraclinery ta tin mnining lia' benà
J a .lebaiable point, nnd titose wlio have favouîreêl the ilea have

b een flic exception rallier titan tile rule. 'l'le lirioc,-s, lis been
Itriel lit Mlltal Jane titi mline, nt Captain Sotitla.y clainis
that it, bas nnswered well. Ils chief tntrit 1.4 that il ,*f1ects Uie
,le4ired speedy classificationî of tIti re. Tînt oblier day bletnde
%vas tinter treatmetit, andI su far as that îtaterial i4 concernes] il
%vas fully acknowletdgtd tltejiigýgtig ltft little or îtotltitg to bp

1 destired. lThe machinery 14 sa laid utît that tîtt ore frein hoth

sh.ifts of file mille passes by al trairway direct to ilho critaher.
h lert. it, Tu 1 lared betwen thme rolls, and is flot agaits tonclicit

itntilicotn1detely drossei. The stuif clts',ilirdt I.tiî4es to flics
1 slci t, and lthe concentrated ore de1.osited int conîpartîceuits
utîdertteaîl the 1 ato 11i wat ons ctnut'lîed over the wasto lipapi.
'l'lie cost of the proces is sibout 6.1. ;.nr toit. ituu the Quaistity
trustel1 is altit flatir tonts utt lîutr. Titue inseltintery rogt abot
t7uti, atnd Il - hect itn active operation for about teo years.

SiThero caui hc ne deuyitib, irnevcr, thint nuaiy eftitre nicitulers,
1 whilo fully rccognising the ellicieitcy of tile appîratits for the~

Mtaiment of lead aud blende, stroutgly tsdlereul te titeir coun-
victionl that it wîts not adalîted to ltsn dre.sèntg. Pesiibly somoe

imay be somtowliat prtju-licu d on tItis puit, but othrerà arguesd
witlt mucli reason th.at wiîlî tho lin stamps for rcducîng te ore
te a fine grain, theo subsequetît Ilbuhiing" operation was tile
iere preferible process, as it hoth separateti andi classified. But

1it is stili a question whicii methed sectire thet largeiît pt±rcentago
of niiueral, and where the waî.tu is la-rgeat in thte slitîîes. Per.
lîaps it wouid hA welI te make a luractical test, unud in this

,niatter it wotilti ho possible fur the ~Miing Instate te afford
rituels valusable assistance, se titat the views of those intarested

si 'Zt' t be regîilatedi on a more accurate hasis tan is now avail.
ahle. In justice toe at ral it siîeuld bie addcd tîtat at
Iichy Peru thue .m delg iviit stluffas fille as te average
tin stampemi in Cornwall, aîîd at a cost ef 70 per ceint. le>s thais.
te inctîtodas usually ob.served.

DAM AOROSS THE OTTAWA RIVER. AND NEW
CANAL AT CARILLON. QME

flv ANDRîaw BECLL, flesident Etigineer.

(See Pagc 269.)

Thte naîîiral navigation of tîhe Ottawra River front the heati cf
the Island of Montreal te Oittawa Citv-a distance' of nesrly a
litindred miles-is interruptedl betwein the villages of Carillon
anti Grenvilie, which are lîuirteen miles apart, by three raiimlç,
known as the Carillon, Clifte à Bloudfau, ansd Lonîgue Sauit
Italpids. wlmiclî arc in finat erder t rain cast ta west. lThe Carillois
lIapjid is îwo utiles long, and hait, or hîst, a faîl cf 10 réel;; the
Clifite à l3loiideau, a quarter of a miîle, witIL a fali of 4 feet, and

1 the Longue Saiuit six miles, and a faîl et 46 feet. Between
tueli Carillon and Chûùte a Blondeau bliere ia or was a slack ivater

1reach cf threo and a lialf nmiles, and between the latter aîîd
tfile foot of the Longue Sault a simîlar reaclu cf aiue and a quar-
ter miles.

Smnaii cuais, linîîted iu capacity ta the sinalier locks on
tiens, whicli were oely 109 feet long, 19 fecd wîde, andI 5 te 0

ifeet cf wtar on the ailla, were built hy thîe Inîîmerîal Goverti.
1 usient as a military wurk around esclu of the rapids. They were
1 hegtin ini 1819 aîîd comprleted about 1832. Tluey were trans.
1ferred to thîe Canadlien Governnmcnt in 1856. Tlîey rr built
1on the uuortb shore cf thet river, anîd eaclî canal is about thet
leuth of the rapi i tsurmoiints.
1'Hie Grenville canal (mreund the Lonigue Saiuit) witlî seven

!iocks, and the Chûte à Blendean with one leck, are ted) dircctiv
1frain Ottawa. But witli tho Carillon that metiiod was saut
1follewed. as tise niature of the banks thiere wouild have, ini doir.g
i80, entailed au immense amnsot cf rock excation-a serions

auter in thoso days. The dilliculty was ovtrcome hy lockiîg
Up at the iirper or western enîd 13 feet asd down 23 at lower
enîd, supplving the sumurit hy a "'feder" fromt a eal streare

1called thaý_1orth River, which emplies into the Ottawa tlirce
or four miles below Carillon, [.ut is close te theo mails river,
oprIsite the canal.

i1870.71, the Governltent cf Canada dletermined tu ezilarge
Ilre canaIs te admit cf the passgage cf boats rt-eluiritug iocks;

200 feel lonig, 45 fc'et wide, aîtid it Ian', tItar 1> test cf water cii
the ailla et lits Iewest wator. it tl, case er tte amrenille
Canali tlis. was, anti ia h'ýiîi, done hy widening and deensing
thîe eld cliatnel anîd hIuiliiin ew locks noeigside cf thîe aid
ott,'t. But te dlo tlîat witli tît-t Carillon wvûs fotnd te lie ittex-
îilii.ut. he ratîitlly increa4ntg tralle rcquircd more water
thai the North iIîver cotîlîl sttiply ii ait', case, andl the clear-
îtng tup of tîte counttry te thte ttorth htall înaterrnlly reduiced is
watmrs ii sumnijer and faîl, wltmti ost needeti. Te deepen lts
olti canal so as toe nahle it le t.tke its aîîpply from int Ottawa
wolîld have causefi thse excavationi of nt leas. 1,250,000 cuhie
yards cf rock, besicles iieestît-ttttg tito etilargement cf the
Clifite à Bloittîati allia.

It wa.s Ilieretoro ,lecided te arloîît a modification cf the pîlan
voposeid Iîy Mr. T. C. Clarke, et the ptrescrit finis cf Clarko,
Iteeves & Ce.; several yearî l)tmforo when lie mtade the prelimin-
amy siîrveys fer thte Ilteit iîrafcujt'd ''Ottawa Sliîp 'anal,"~ »Allie
ly, te inilil a dates acros' t mi river tu tlin Carill on itaîuit, but
of a stîlictetit iteiit te drowtt eut tihe Cîtûte à lilondeau, sud
aInes to give te roimîiredn tleptii ot waier there.

]Jurtîig the suitter atîrn f-.11 of 1872 the writer matIe the
iiteesay survoys et the river witlî tlîat end ini view. By
gauging the river cmrefttliy ini Itgh and low seater, and makiîîg
use cf tie records4 whicli lind he4»n kept by the iock toaistert for
tweuty years back, it tva. fouiiîd thaI the flow of the river was,
in extreine 10w %vater, 26,000 etîbie teet pier second, andl in
highest water 190,0îO0 cubia fect ver xrnd .in average years
about 30,000 and 150,0)00 cuie fel respecliveiy. IThe average
flow in eachu year weuld be îîearly a tncan hetween those quant-
tiliesq, iîameiy, about 90,00t0 ctîhic feet per second. It waq de.
cided to locate thet dam whiere it ia new built, namely, about
Lte cenitre et Carillon 11api.l. aînd a niu]C shove the viflage of
that usame, aîîd te ituake it cf a heiglît suflicient te raise the
resch itetweenthe Uic tafi of Carillon anti Chûte à Bloedeau about
six fect, and that abeve lite latter two teet inî ordinary waler.
At the rite cliosen the river ibi 1,800 feet wida ; the bed is sohid
limestoue, and more level and tint than is generally found in
suicb places--tio hanks high, enougli and aise composed of lime-
atone. It %vas aIso deterîniiied te build a slîde for the passage
of tituber niear thîe soutit shore (seeînap), and te locate the new
caînal on the norti saide.

Contracts for the svhoie worka were given ont in the apring
cf 1873, but as tho waler remained hi gi ai l te summler of that
year very littie coîîld be done in itat the dam. lu 1874 alarge
portion cf the touîitiation, especially in dise shallow water, was

p ut in. IS75 and IS76 prcved tinfavorable and net ncnh cculd
hdoute, w'Ien the works wrere stopped. They were resumed

in 1879, aud the dlam, as aiso the slide, succea.sfuliy completeti,
witlî the exception cf graveiling cf the dam, ini thie full cf
1831. The water was lower that stmer than it bac! beau for
bhirty-five years hefore. The canal was conupietedl sud opeued
for navigation the fdllowing sprieg.

TITlE DAM.

Ie buiidiîîgsuch a dans asîbis, the dificuities to ha contend.
cd agntint were 111u191111y greAt. It was reqîtired te make it s

acar "tet f.'clly tight as poaaihh-, andi te bt-, ai conréqe, always sub.
nierei. Allowiuig for waicr used hy canal anîd slide and the
leakage, bhiere shotîld be a depth on lies crest cf the dlam in low
water cf 2-50 feet, andi in lîiglî about in 10 feet. Tite-ge depîha
turneti out iltimaieiy lo be correct. The river ruaches ils highest
about The middl-et flay, andt ils icwest in Septemher. Nothin~
couid be donc except during sho short low water season, anà
soisie yeara sothiîig at ail. Even ait the moat favorable tinie
thte aitnouist of water to be contreiied was large. Titan, the
depîli at the site varied in depîlî freint 2 te 14 feet. Thte cnr*
rent was at the~ rate cf front 10 to 12 utiles an heur. Therefore,
taulures, luases, etc., couid nut ho avoîdeui, sud a great deai had
ta bc Icarned as tie work 1rg.ssd ara net swarc thitt a
dam cf the kind waaever bu it, or altempted lobe built, acrosa
a river linviig sucli a, iurge fiiez as the Ottawa.

The method cf construction was as foliotes: Temporazy
structures of variout kinds, suited ta position, finie, etc.,
were firstpiacedimmnediatclyahnve the bite et the dam tobreak
the current. TIhis was dcne in sections, and the permanent
dans proceeded witt sunder thitt protection.

In Nhallon- walcr, titnber sala, 36 tedt long aud 12 inches
b>' 12 inches, were bolted ta tIie rock np and cwn stream,
having thîcîr toits a ussiformu liuiigbt, namely, 9-30 fcet below
the toip nf daims wieu flnisbe.l. These ailla were, where the
rock wau higit enougli, acribeti iunmediateiy ho il, but if net, 1
lthey were "lmadie up' by other timbers scriblid ta the rock,
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thick sud the oréat covered with j in, bolier plste 3 fît. *ide.i
The whole structure wus careffilly filled with atone--feld #tous,
or -1 hard head" generally being used for this parsAt this stage of the works, namely, in the fIr. Of 1881,th
structure preseuited aomewhat the appearance of a bridge with
short spaus. The whole river-fortînately low-fiowed throIL
the aluices, of which there wers 113, sud asc through a b

FIG2. 1. CROSS SPRCTION IN DUC' WATER.

I n thu chaunels cf which there are three, having an sggregate
width cf ab,%ut 060 féet, cribs 46 feet, vide up and down streain
werp sunk. lu the deepest water, where the rock wa8 nven,
thq- carred the whole bottomt up ta about five feet of the leveI
of the sills, aud ou top cf that isolated cribe. 46 in. x 6
in. sud cf thc uécessary height were placed seveu feet apart, as
ahowu at C, Fige. ;, aud . At otl.cr places sirnilar uarrow
cruba vere plac ou the rock, as showu at D, Figs. 2 sud 3 .
Thé topa of ail vuure braught te about th-~ me level as the
before inenuoued sis. T he rock bottoin wau cleaued by divers
cf ai bawlders, gravpl, etc The cribs were lýujit in the usual
insner, of 12 iu. x 12 in. timber, geuerally heuilock, sud

hesd which hsd oeen left alcugaidé of thé alide with a water
widtli of 60 feet. These opeuinga bad a total sections! ares of
4, 400 eq. ft., sud barely allowed thé river ta pas. although, cf
course, somewhat aaeisted by leakage.

It now oukly remnained ta comploe the dam, ta close the open.
inge. This was dette in a mauner that can be redIly under-

tadby refere-Lce ta the cuts. Gate3 liad been constructed
with tiniber 10 in. thick, bolted together. They were hung on
-itroug woodeu hiogesansd, before heing CIO"&d laid back on
the face cf dam as ahawn et B., Fige. ~, 2 saud 3. They wero
ail closed in a sort. turne au the atterncon of 9th Unvember,
1881 Te do Chis it wus Binply neceaaary t.. turn thora over,

0~. . Sac.TON TitiOUlOH CàANAL MA<2i

DETAILS 0F TR'E OTTAWA RIVER DAM, AT GOARILLON.

carefully fittedl Cc the rock on wliich they stand. rhey voe
fsatened te thé rock by li iu boita, five on each aide of a crib,
driven io pin. plage au zuentioued for thé aillu. Thé driling
wau doue by long runers frain their tops. The up.stream sides
of the criba wero shééted with 4 in. taznarack plank

Ou top of thesc ailla sud cribs there was then plaoed al
acrosa thé river a pls.tfarm freont 36 ta 46 féet vide, mrade up of
aawed pin@ tizuber 12 in. x 12 iu. each place being securely
bol ted taoits ueeghbor sud ta thé ailleand cribe bélow. It vas
aso at iutervala bolted through ta the rock.

On tep cf the «Iplstfnrm' thon was next built, a£ "flat dam
of the secticual florin abown by Fig. L. It was bult cf 12 in.
x 12 in. ssved pin. timberu, sécurely bolt.d at the croosanga

and Cet li platfomn, snd sheeted ail over with tamarack 10 in.

wheu tu itroug curreut through thé éluices carried thora into
their places, as showu at A, Fige. 2 sud 3, and by the dotted
Unes at Fig. 1. Thé clcshug vas a dlicate as weil as dangaron
oMeratiou, but was as successully done as could b. expected.

I oaccideut happeued fusther than thé displacermént of two or
three cf the gates. Thé o.peuiug thua left weré afterward filleil
up vith timbér sud brugbwood. Thé large apening alOngeIdO
of thé siide was filled up by a crlb built abové su foated lut.
place.
The design coutemplates thé filling up with atont sud gravél on

up.strs.m aidé cf thé dam about thé trisngular space that vould
b. fumaid by the production of the lino of face cf liat dam tl
itsatruck thé rock. Purtof " ra v dons fain tic lulat
wisiter; the balancé ia being put in bls vîntér.

j-
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s hown by Fige. 4 aud 5. They werc getterally placed la

pairs about 6 leit spart, sd ea 1z a ternac j~ pace loft oen for
th. usasgéof water, tabe clc'.odby j tem is aereafterdeacribed.
Eaiflwas fatened by five 1~ lu inolti t drii en into pine pluge
forced iuta hales drilled froin 18 iuches :o 1-4 inched juto the
rock.i The tomporsry rock wua then remo-'. ae for as possible.
to a]lawa frep flow of the water.
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1Obîsers'ations Itusd sunînsier siîowe-d tiînt tire eciliatmoîs as
te tise missng ef tise susrface of tue river wero correct. 1 lieu
tise depts oî the creat sens 2,50 leed, tise venter mnt tise font of

Ithe Longue Saisit sens founîd te Le 25 sis. lilgier tisais if iîa
Idant existel. T'ie inîtentions 'as te maise ut 24 ii.

're titsber sîsule aa forused by induig isarnulei puera
about 000 feet long np and tlownm streanu, as slîowî eot tise
i sa, aîud 2S ft. apîtr, witit a tîîsb*m battant, tiie toit of

n eictetupîmer eus. usl 3 ft. telow the cre>t ai (inus. It lias
Itise îîtccsary atol) lags, %vîti unach-liiery ta miiove tlilî tu
1centrol tue watt-r. 'flc nîulioacli us iorieu Ly tieîsciieul mters,
1cousuected by ttide honniîs, eXtelitiuig about lîsîfti uIl sic 11t
istrenli. Sec tuit.

illoueside of tise sothaii aide of tlics lidio a large ittslklîesd
seas buiît, 69 ft. wide, itis a clear îuaierwîay oîf t6'h ft. It
Ivan fumnisises wiitis stolt logs aîuî iuacliiiiîery te isamuile tiseui.
W% .u ust lurtiser reîjuired, it seas iilled sîu l'y a ciii) su- befure
useutioused.

Tist, followiuig table shows tise matersals suscd iii the damn
fajil slide, aîud tlti coqt *

Trituber, ro, Stonse i Excss-
eu. fi. lbI. c~' $-teî

Tenuir Jrary -worksý 134,51a0 92,400 11,400 j...
l'erssauseut dasi.. 265.000 439,000 21,000j 6,500
Slide, iîîciuuiug

stîsîaratus- 21.1,500 156,400 32,800 -...

Total-...16'6,oiaî 687,000 168,200 6,50

L~ost.

S 71;,ouîi
151,OUîs

102,000

$332,uO

Tite aboya does net iisîlde cost er survcys, enginseering, or
'lupertendesce, wii ainotintedl to about tenl lier cent. of tise
abovesumn.

Tise conîstruction of tise damn and slide was abiy sssp-riis
tessded by Horace Merriiil) , Lite suicrintelident of tise
.Ottawa Rtiver lîiiprovcnsents,' who lias huusît iiearly ail tise

slides ansd other works on the Ottawea to facilitate the passage

Tite contrat-tors were tise weil knosvî firni of F. B cae
&Co., of àlontreal, aud the stseces.,îîl comîsietiais of tise work

was in n large degreo diete t ite etiergy dîsplaycd by the work-
ing- uîemuber of tifuit X M.A G. Niiforîserly eniîgnetr
of tire Montreal, harbor.

fil. LANAL.

Tise canal wuss forined by Il fenciug iii » a portion uf the.
river-lied by an einbaîskiunt built about a iîundred fet.t out
from thse usortis shiore and deepeniîug tise interve-îîing spice
whiere necessnry. '1'lere are tire locks -oîe piaccd a littl
ahove the foot ef tic rapid (sec itiap>, auîd the other at the eiîd
of the dain. Woodeîs piers are hiuit at the)tel .îw ln otwel
cnds-ise former beinug 800 ft Inng, and the latter 300 il.
bouli ire about 29 fi. heghi aind 35 fi. %vide.

Tite esbauikmnit us ttnilt, as ý,hovi by the. cross section,
Fig. 6. un rto canal side of st tisere us a wnll of rubble un.tsoii

ry , lai iiilîdratilic coenet, couinecting the two locks,
anihce y a pndqlle-wall, E, tlîrce fet-t tliick ; iiext tIse

river tîsere is crib work, G, (rom tel) te ta'eît.vt ftct wide aîîd
tiesae bêtacees brîck.%%,rk anti puddle fOued withs earth.
The ouer slo-pe is protereed with riprap, coniposed of largu

Ihowlders. Titre bail to e ni ade very stroig tu Itresent thse
destruction of thse batik by tîse imsmense mas.ses of inoving leu
in spriag.

The distance betweeîî tie locks is 3,800 feet.
In building tise embankînent thse crib.work was first put in

Iand followed by a part <iu widitl) of t se earth-bauk. Frens tliat
te the shsore temporary cross-dams acre buit at convtsnieust
distances apart antd the space puusptd ont hy section.-, whesi
thse usecessary excavainfort was deoie, and thse wails and enîhank-
menta cornpieced. Tite earth aes put dean in layers of not
more tha.n a foot desj) at a timne, so that the bank, whien tom.
pieted, was sniid. Thse water at site of it varied in depth froni
15 feet ait lower cuni io 2 ti-et rit upper.

Tise locks aie 200 ft. long in tht. clear betvrepi thse gais,
Iand 45 ft. wsde lin the. chamber et tise bottont. The %ails aithe lower nue are 29 [t high, and of tîse upper eue 31 IL. Tiîey
'are froua 10 te 12 ft. thirk eit tht. bottoent.

Thse locks are buiît similar te tliose on tise nea Lacine and
Welland canals, of the very Lest eut scout. naaohry, laid iu

iîydrsuîiîc ceiîseît. l'li gaies are 24 iii. iluick, muade of salid
tituber, goiîtewitat 8îisiilar te tiiose fi use on file St. Lawrence
canalIs. Tiscy rire suspeîî,edl frei auielors nt the lîollowr
qusoîn4, and nark very ensîly. l'ie miter ailla are umade et 2o
uni. square ualk. The bottona of the lower luok la tiisbered
ttroU¶ 5isut, but tic upier oile oîîly at the. recesses, tihe rouik

thr elggoud.
'Tito risce tu Le overcoîiie by tue two ltcks is 16 fi., lut excelît

itiinediiîti venter, is îîot tsially Iliatrititited. li higli ater
îîearly tlic ivhmit lift mit on thic u)IPer iock, auîd iii low wusîer the
lower aime. lit the very luwest kîîusv. stage of tire river tîserej
wisu nleyer be lesa tisait 9 (t. eu tue mtiter a4illa.

As intmtioîied mît tihe begsîiîîig oi tlîia article, four locks wecm
requtsrel ait the nid intltsrý îuiîsitl tu Ittomîitlls aliat is îiow
4iosme by t%-o.

ie canal svas oîsetîed iii May, 18S2, and lins beeau a great
succe.s, tlic enly drawback-altiougi iiglit-ueimig tiiet in
iiigii water tIse curreiit far about tiireequarters of n mtile aboya
tlîe upîier filer, anîd nt -wlîIat %%,ns foriiserly tue Chû~te à Blondeau,
is ratiier streug. 'h'ae difiiculties eauo Leaesiiy overcense-
tlie fermer by building anr cibauîkiiient train tIse lier te
Brophly's Island, tise latter by icîiiovinig sortie of the niatnral
dain (if rock aliieli once formed tise ttClitlte."

he followiyng. are, in rouîsd numbers, die qitattities of tiie
principal tîsaterials used

Earii andi puddle it cibamnmt. .csb. yds. 148,500
Rlock excavation, .9 38,000
Iiipra, 44 0,600
Lock .1.asoury, " 14,200
Rubble nsasonry, " 10,600
Titiuber su cribas, lock-isottoîns anîd gales " 36S,000
1 rougi91t and caut irou, lb ............... 173,000
Sout. Iilling eu. yds ..................... 45,300
Ceucrete ............... 830

TIse total ceat te date lias been about $570,000, 'let iicltsding
ssstveys, engineering, etc.

Tise coniractors for tise canal, locks, etc., srere Messrs i.
P. Cooke & Co , of Brockville, Ont., lto, have but saine largeworks iii tie Stastes, antd wiso arae%% wngaged buiilding other
extensive works fer tire Canadiai, Goverulîsent. Tise wark Isere
reileets grat credit nu tlîcir skili.

Oul tise cîiijargedl <renville Canai, nioue tpproaching comuple.i
tien, flecre are live leeks, tnkiiîg thse place of tue seven anuali
eiles buit by tie Imlierial Goveruneut. It wil it ee for
navigation ail tîtrotigîs iu tise spring ef 1884, wlsei steamers
somewisat Iarger tItan the largest now uavislatiug the St. Law.
rence between Moutreai and Hiamiltons eau pass Up te Ottawa
Cicv.-ninrr-riiig Metuvs.

PROPOSED NEW BRIDGE, LONDON.
t&c 1)a9es 276-7.)

It ia rccorded tlîst wvlseî Janies I. tiretenedl te punies tise
citizt'ns ef Losîdon by the renieraI of lîinsself and lus enuit to
soutse atlier city, tIse Lord Mayor esliiy iitfornued the King ef
tIe boite eftdire citizeis that Ilie Msjcsty wonld leave tisen
the hisites. Se long as tise river reisiained, tire people of
Londlon Leiieved chant they miglît endure tht. Ioss ef even the
Solomos of tise 'West. Siiice tisa tinta luschs lias benu doue by
meaus of rssilways ausd insproved roadls to facilîtate tise initer-
course of unationis nnd te prernote comnnirco ; Lut tise Thauses
la stilI whlat it ass ii tise days tof King James, tise link hy
wliicii Londlon la sîniteti with the rest ef tise world. if, as Sir
Jlohn Hlerschel says, Il London is thse centre of tire terrene
globle," tisat Pîosiîtion is due te tise possession ef a navigable
chanîsel. Whist otiser city cau show sîsci a proof of interna.
tioiiai trade as usay be witnessed every day su thse year between
Londtonu Bridge and Blaekwall'1

Tise sîîprenîacy ef London iu commerce ia in a great measure
nttribsitedl te the. uavigabilitv of tht. river, andsin deilling wits
tise Tueuses chis tact shculd neyer Le everlooked WVhile every
eue adruits tîse advasage of nîupeded communication bet-
weemi tise parts of tise inatrepolis ou Lotis aides of the. river, itasîlsi also Le remember-i -F~at an amivantage of thse kirld
wotilqt lie dearly purcisased, if, te aecuc it, iusipediineuts were
rasd te nterrept tise trailic on tise water. Tise localreie
meDs ef lWhitechsîpel and Bermoisdseyshosldueverbealoe
to override tise geur-ralinmterest of thse eity (which ia alite tise
interest of Englamîdu, ansd eltlioug it would be well for carte
froua Sisoreditch to reacis thse 01l Kant Ftoad expeditiously, tse
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g..iîî iii time would hîardliy coinîîensatc' for the 10s tlinat is in-
vkt.tble if communercial arrangements wliiciî have taken centu-

ri,., te mature slîoîld Le disturbed or de8troyed.
lW'leu, for e'cîîniîîle, it is pîmposed te erect a bridge %vitl a

îîî.îsivi, puer iii tie very nîiddle cf tlic wvaterway, or a bridgec
tf aî lieiglit tlint wvill prevent îuaîiy cf tlic vesseis thiat tralu

%witî L.ondonî frein pîassing utuler it, or a bridge on1 se iligeniolis
îrinciîle tlîat tlîert la risk of tlîe iîîtricaîe iîîaciicry le.

~uiiii lisarrangeti iii tîte opî'ning or clo.4iiîg, it le evidejît
liât iii vvery one. of tliosu' caes tliere is a certainty cf inter.

ft.rviice nith tue trmîlie cf tlîe 'l'lames, and the traIe cf the
port wiil. iu coîîseilît'nee bu sacril'icedl te local iluterests. On1 Uic
uther liaîd, a fixed bîridge at a lîlgh elevation above flic river

idiîîvolve local iiîconveiiienct., fer it iîîîst be costly, andl
uîiless thîe approaches art carried for a great distanîce iiiward,
tic gradients will Le stcep and iîîvolvc a bass cf tractive

Il' thte forcgoing nssuriîîtions tire correct, it is evident thiat
the question of coîîstrnctiiug a bridge over the Thtanies below
l.oiîdloii Bridge is ene in whîich compromise is demnaîdeil if
ticte is to, be a satisfactory solution. Soînethiing ust bc
abated by ail parties, by the representatives of band traffie as
weI*t as l'y tîte riversidu preprietors. It ia Ipîygically iiipos-
!îuule te havp a bîridge. wîth easy gradients for land trallie, and
%vhieh wdll bu aise clear above tlîe hîighest masts, or one on a
lc'î level w'lich shiail still lie eqîîally cciîrenient for shîlps sud
vagons ; nuli the ineat pruidenut course tvill be te construet a

bridge cii a îîrîîcîple thiat %vill give a minimum cf incetîve.
ilience, wlile allewiîîg cf eatiy gradients and a capacions wa.týrway. lu tîte opîinion cf the sliecial coninîittee of tîte London

1 'orporattefl, %%,lie were appointed te iîîvestigate titis question,
the. design wiîicli ia illustrateil by us tItis mentît conuphîed witii
thiînc couditionîs. The couîîoittee reportcd tlîat thte design
coiîntended. ltself te thit "las eue providiîîg a bridge whiclî
wotilt interfère but ver>' sligiti> wvith the river trallie, and
woulil briiîg about that relief te the commerce aud tratde cf
tlîîe city coîuttemîlited by the referenees te yoîîr eoinniittae."

fi will bu seu froni tlic iblustrationîs that tue Cit>' Arciîitect
lias adeîîîed tlie bascule pritîcijîle for lus bridge, as beîng
sinîîîle uit arrangemntît, ecotitical, aud cenvetiieiît, besiles
aiaitting cf tlint archtitectural elfct lu tlîe towers whiei isl
iiecessary for a structurq piaccd is se important a position. In
onu. view tue bridge is copen, and lu the etlier closed.

Tfli jîrcposed bridge, iîaving iii its centre the saine height
of %vaterway as Lotndon Bridge, viz., 20 feet, would constat cf
ît e aide spauîsý cf 100 feet each, sud a. centre spanl or oliening
et 300 feer. The roadway cf side spana wculd be carrîed by
two wrougiit iroit lattice girders, cf ordînar>' type, or by
stiallow lattice girders carried by suspensionî ciaitîs frein the
tewers, wiîiî girders s aced 35 feet spart, and crosi girdeis
hîetweeli, catryiîîg buck led plates cii wiiicli tie rsilway woîubd
bu ebedded.

'VTe center spaîî cf 300 feet would bo bridged by twe hiînged
îîlatforms, foritîing the "bascule." Tîte lonîgitudinîal andi cross

1girders anîd buckled plates cf tue platfornîs are ail proposed te
le steel, te reduce the weiglît as much as pîossible. Each plat.
terni wouid Le sue îeîuded by cight pitched citains, passing ever
iclygonai barrels fied iii the semici-cular arches betweeu the
iîwers, anti frein theuce te the boisting machiner>' in the

iwswhere tuîey would torminate ini a plain chain or ircu

VTe hoi-ïting machinery couid Le wcrked by steain power,
,r y hytîraulie apparatus, supphied by tanks Iixed in the

roof cf tlîe tewvers.
VThe arches betweeu the tewers carrying the polygonal chalu

barroI8 would be formed cf four wrou htircn braceti senaicir-
etilar archîtt ribît. connected transverse1y b>' four wronght.iron
Iýtt1&. framnes. The rise cf eaeh arcli in centre would Le 130
i. 't boeThainfs iugh' watet mail., or cf 100 feet heailway
f-r a tvîdth cf at best 150 feet.

'Tli pîrincipal ativantages of the design preposed are:
First. Lowness cf level sud, conseqnentiy, casy gradienisfor

Ili, land traffic.
--rond. £uoiomy of construction iu the approaches on both

iauikâ of tlie river, the lowuess of the level allcwing of direct
arecs, snd ncccssitatiog vcry siight aiteratiens of the adjoîn.
î"-g streets aud preperties.

l'hird. Occupututrn cf Zc.as river spacc tban a swing bridge,
iui when swunig open, reqtuires a cleavr spac equal te th.

h, -lf!span cf the bridge.
Fourtît. Leçs Ltrerîc cith the tide.wa!, or navigation cf
,river, there being only twc tcwers or piers, instead cf three
lour, ab in the swing bridge achemes.

Fifth. Beaiit!i of fori. l'ho clief featurea of tht. bridge. being
capable of architectural treatmnîît, it miglit bu rcîîdercd the
inost, picturesque bridge oit the river.

Sixtit. 1bc'acity and rapidity ol o-orking by the 8peciai ar-
rangenments of mnaclîiîery prj îused. For instance, a shîp1
signaked at a quarter cf a ildu stant, aîîd sailîîîg or steaiîîîg
at the rate of, Bay$ six or soven miles an heur, could pass
through the bridge Raud the land trathec bu restinied iii thrco
mnîutes ;or if lîif a dozaît vesselsi were wi'thîn liaif a ildu of
tlic bridge, ail couIl pass in five and a hall miînutes.

It hias becît estiuîated tlîat the cost of flie bascule bridge,
inciuding apijroachcs, niachlîiry, niainriteusuilce, etc., woluld
not excccd 750,0001., Whiclî la about one.bhalf the seul tliat
%vouid bu necessary for the construction of a high level bridge
allowing cf equal facilities for the river tra llic.-Scii ie
Aincrfcan.

ILIENEIZ 011 MOLNTAIE{ CI.iMIC.-Dr. Brenner advmctes
cxerciio !i the liigh, fine air of inountains as tie best îîrotec-
tien against the discasas contracted in city life. The charae-
teristica of the mounitain cliioste are the low temper.îture and
air-pressure, the low relative hnînidity, the lîigh lier cent of
ozone, the strong iight and insolation, the freedomn froni dust
and bacteria. All these act well on the hodiiy hiealth. Tîto
lungq work %vitlî greater streugtiî, the heat beats faster, the
biood circulates more quickly, appetite is increased, persîîira-
ton becomes freer, tie muscles beconue more eîîergetic, and
tue whoile body gains iii strength aud endurance.

Leo), WATFi.II.. Crookes aud Professera Odling aud
Tidy have lateiy gîven iii tiîeir Report,eîî the composition sud
quglity of London water during 1882, te the Local Govern-
nient Board. lu that year tlîey exainined 2110 samples cf
water drawn ln nearly equal proportions freont th, mains of ail
the seven London Coipauies ; test.ng geuerally cveitsamples
daily by tîteir colour according te the register cf the clcur
!neter, tîy tlic qîîaîtity cf free oxygeli aîîd ammnonîs coiitaiiieî
iu thein, tif the aineit cf oxycn reqaired for exidatiait cf
the organie L'aatter lîresent in tieni, by thîcir proportions cf
organic c.arbnn and nitrogeu, cf nîitratesand eliloriiie, and hy
tlîeir initiai barduess lu degrees cf Clark's scale. 'lTe resuits
exhaustively set forth iii nîmerical tables are further ilhîs.
trated by seveli diagrames, lu each of wiîich three wvave Unes
represehît flic fluctuations tlîrougiout tue year cf disceloratioîî,
of tlic proplortion cf orpaîîic carbon, and cf the amuut cf
oxygen required te oxîdîse the crgauic inatter cf the water cf
the Londonî Company lu question. Tiiese diagramns show te
the eye 'iîat; tue statistica coafirin, the reniarkable paralleiism
existin g bctwceîi the degrce cf discoloration, the amount cf

or ani abon proscrit in the water as dletermîned hy combus.
tien, and the amount cf oxygen requisite for oxidatîoîî cf the
organie matter as deterîîîined by permnîganate. Tîte Il-port
INltogether woula seera te n tct Most twvourwbly oit the que.-
ity of London water. Througiout tlie wioie year the wvater
of the New River Company aq determined by the sanipies wau,
without exception, 'lclear, bright, and weii fiitercd," a cha.
racter supported by analyses cf other Lkinds, snd in oniy a few
cases, in tie sanîples cf th.e otiier Coiîîpanies-, was the water
describabié as "'turbid," Ilsiightiy turbid," or Ilvery siightly
turbid." For tie îinue montits from February te October 1882
tbe orgaffie matter lu the water of ail the London Companies
is estinated nt *137 ptr 160,000, aud tlie hîghest monthiy
inean for the same period at *!SI per 1(0,000. Tiiere l8, how-
ever, eue important factor lu tlicnîîcstiOhî Nvith whîich chemi-
cal analysis cannot directiy cope, ihie comparative inocucus-
îiess, uainely, cf the organie matter present lu the wrater
according as it is cf vegetabc* engin, or its comparative viru-
lence according as ut is cf animal crigin. As Prof. Huxley, in
a lecture iu 1880 te the Ciiemicai Society, said, water as
regards cierniesi analysis may be perfectly unobjectionalile,
sild yet as legards its operatîcu on t human body deadly
as prussicacî d.

POTATO -M)SEM'E.-We leain frein Sciurnib that a hitherto
unkncwn feina of the potate disease, wbich had been mikiug
slow but steady progress near Stavauger durinEz the hast ten or
twelve ye.lrs, has recently begun te shcw incrcased energv.
The stallc cf the plant is the part sffected, and ber- Herr Ailàa
bas discovered sinsil white fungoid growths, wbicb after a

septeinher, 1883.]



CANADIAN MAGAZINE OF SCIENCE [Septembeor, 1883.



september, 1883.) AN T1E INDITSTRIAI, ARTS.



CAMADIAN MAGAZINE Me SCIENCE (eîeibr 63

?ini1 assîtîtto a greellisit, and finalh a X-t co'utr, .îftur
asraiuîing tue size cf a %uit beait. \viiie the fungus in i-a-
1 îtdiy iiicreasing nt tue expelise of tue planît, the ittterior cf
te niet is fit-st rttiett to a jtulpy conidition, andt iext

aIirivelieti anti hlleweti outt, until uiotiig ieiiiaîuîc but a
iiere caler siieli, ahicli breaks tivi-i oii beîug toncieti. Mii
the ipoi black çt-its cf tue fugus liav-e reitained ii the earth
titrouig the n-muzter, thicy are foiut sifter the retun of tie uxt
yeltr'3 warnt te fiave developecd sutaît staiket fruits (illed
%îLli tminute spores, %vlticeip-netraie inte the yoting pliants
bt-fore tliey appet above tf. "rotind. Th-en uiof Jtily or
begiiiiiiuig cf %ugîtst in te tintte a-lli tut' ravages cf the
Iingus are iucat ceuspctiolis, aund at tiioso p),riocîs a-Jacte failds
of potate plants are oficu raîleitly reuceti te the t-otdition cf
a-itlterct str.tw.

CANADIAN SANITARY ASSOCIATION.
I n L)cceuiber ltat tue lirbt steps were takien at Ottawa te.

%arts foriiiu the abeve association. ILs ubjecta as stateti a
Prospecîtus i-sueti are -as felloe --

Fmn-S'.-For te promoation cf sanitary educatien anti tille-
sioen cf sanitraiy informationtb irougliout tue welioie of th Pro.
vinces-also, for emmteavotring te etîtaiti edieatien it oui- pub.
lic schioîs iii the stiple laits cf li>gteie, atîti tme mnus cf

smpsiuanti avoidiu1g, tiiose causes ivilheu tend te limita.
gate anti spreati infections anti contaigionts duseases.

SEt- ee.tor tlsiug tile influenice of iLs menibers ta oblain
joint legislation lîetn-een the Fctierai anti Provincial Goeru.
itients, se as Ioenauble more effectuai steps te be tak-mi, wlten
mece-sary, te clheck the spreati of infections diseues.

TiilltD.-FOr Mtutiai ce-operatien wita Provincial anti
Municipal Boards of heaitlit nit-dr te assist tîteu, by iLs iii.
fluenc- anti the~ pe-isou.i t-xertions of ils meuiben-, lu ail usatters
rclating te te public Itealtit.

Fanviî'rî.-Te publish, ini iLs Sauiitary Joui-nul, for te use cf
sehools, lectures on tue lavts of Pitystes, Ilydrostatics, Cheinis.
+xi- cfStvsge ;Distufectants anti icottorizcrs ; IVater Pollutiont
ani 1i1a113is ; proper itetios cf laying drains anti piuitbiîg;
venitiationm of dweltings anti ptublic buildings. etc., illustrateti
by object lessons ; desigus of piumbing apiiances andt ap.
paratus, etc.

Tite autai subcrîptien te the association is ta be $2.00,
wLlî $1.O t utiie ft-c, and l i ci-dr te ci-este a centinnti iii-
tci-cst tn the associationi au Ilussi-ateti Momitlly Sanitary
Jlournal n-vil] be publms t.ed anti sent fi-ce ta iuembers. liVe eau
asi adtid l fli th ssociatioii lias oui- cutire synijatiiy.
Societîî-s cf time saine sort exist in Englaiid, te Unitedi States
and Fr-ance, andti in la -ciy desirable t tat Canatda siteult falloir
tîteir tendi. Tite Association a-as tu bo iegally foi-met ou tite lIt
Septemutwr anti tose desmriig te lue uemubers sîtoulti senti tueur
nalines te te Secrcîary. Atidi-cas:

F. 'N. IIIXEII, 1'rcitio,îd 'Secrc1ary_
24:2 , t. D)enis St., Menti-cal.

LýAIOR AND FOOD.
The hutuan body tîcier ceuses te 'toi-k. Everu ii te înest

profouint .5limuther soute of Lte functins cf lire are going on,
a%, for iirtance, brcatiîg, te circulation of the bleood, di-
gestion, a-heu there ta foodi in the stetinacli ; anti it foleirs
tîtat sente pst-t *cf the nervont systeut in therefore awake andi
atit.-udiug te business lit e day anti night long, lu the
aet cf living, some cf the substance of fie bodiy is beiug
coustantiy- comîstîmeti. The itmtitt cf a-ci-k doue hy the lîcart
iii cime dIay ii proeleiing Uie biceti is novr estimateti as equai
tae werk of a utcau englune iii rai.ing 325 tonb onefoot high
or eue toit 125 feet Itigi. W'e bac% in vweigit, by - verkiîîg.
Wcigh a mtan Jter set-et-ai hour. liard lahai-, anti hc wil bc
found ta-e or th-t-, andi, in extreute cases, gee--a ibeuntis
lighu-r. If ltc do nct trish te becoutc bsîikri-t, a-e nîttat i-
ptlace b' f[ml te atuount ut- lhate lest by laor. Hungrat
1 lui-at ai-e tue institncts itiicli promîpt liq to do titis. Tii~ r

ltkcatioutîlealarut docks, uîltich stop Uice engine uit -at-lis
point te take on ftzel anti mater. lu a ltcaitliy tuan as mutch
is takzen ii as is rrcluti-d te usainlain the weigut ef tht' body

i smaiust loss. Nature kerps the accoitut On oe -e :in f se
nînu-li, fotol epeut iii we-k . ou tt otiter, se nîncl recetved
mute Lne stonîsci fer digestion. Théy sîmonit balanice iike
Lime at-count-% of an liotteal bonk--erper. lu au unictesllipe-.
tien tho intitiet of Mitiger becotues iisordercil arid dci not
icîtitt thte alaitut, anti% sete piton gers on working a-ithout

uîttimtg util lie beci-ties itauperizeti ; et-th insiutintct îtorks toc
recpmetty, att lie vain tee muct muid cioga tint vital mîachîine.

i-y. Al caiculatien cf Lime bîHiiess dette ii te bodiy t-etcals the
faeL tîtat for a liard îvorkitig perýot abutt M_ ponts cf foodi
auit dr-ink at-e used ui) tiaiiy-, soute bodies use mocre andî sortiei
less, but Itis is théeatge. Tlite profit whiicii tue ho ty gels
oit tii tmaîsacliou lias beeti caiculateti, anmau -tere.,t cu-
t-cadet-s. Tite eiei-gy storeil lip iii ttîe M pontîds oi ctinglt
te T-aise 3,400t toits eule foot Itigli. M1c-t Or tItis V-iurgy, lieut.
tet-r, is expietiteti iii keepîitg Lte bodly wunt au-* lis itmictiomis

active. About oiie-teiitiu rail ie spet-i ii oui hodi>' itove.
nient., or iii wot-k. 'lite priofit, tit, oit the prtocess in abolit
titi pet-centt. Thtis q eneougla to i-aise 340 tonts elle foot higît
éch day. A% profit vi-iici ta quite etiotîgl foi- earîimg a gooil
living il rigtlty expetideti, andu it is puiobibly moe tîmaît most
inake ; but ail eîglit te strive te t-ci titis pcitît if possible.

[septelnber, lý83.

SMOKE ABATEMENT.
Iii important meeting %vas hid in th(- Egyptiax Hiall cf the

Mansion lieuse during Julv, to take further stepî towards
the abolition, or at ait eventa the reduction,, as far as possible,
of the smoke nuisance. Tite Lord Mayor Sresided. Fr

'te procecdîugs vi-creo peued by th rea êng of a R PPr,
whîlcli lias been carefully piepareti l'y the Couneil. detaiiug
the steps ivhucit have alreatly beent 1,ken, amud giving î>artcv-
.ars of tc exhibitions of las;t ycar in Lonîdon antd Manchiester.
'l'ie Report aise dents ivith the ivork ithiclins becu dotte re-
gai-ding the chemuicai composition of sinoke by Prof. Chandier
Rtoberts, and the mny tests of cont madie ly Mr. Clark. ln
this important investigation, attention was calle" teo the fact
tliat a veciy ereat discreîiancy exists betîveen tlic " ating cifi-
cicncy of vaious types of grates, stoves, furnaces, hati the like.
lut soute fori-s of gr.îte, for ingtauce, omsly 22 lier cent. of the
tot..l tieat îs utiliseti, wbiist otiiers require neat'ly threc tons of
ceai to dle the saute work vhich other *toves inanage te get ont
cf elle tont.

Tite coucil desîreti to report titat, se far as they lind been
able ta ascertain, the miost inarked benefit resiltciu front the
moVement liat licen in iie in creaseti use of gas anti coke for
ioeating put-poses. Thet inîprovement iii gas.lieating anparatus
liat been cemîsiderale, and the use of coke lîst bren greatly
facilitateti Ib its beiug supplieti te te public in more ceai-e-
nient zizes tfian formitr&y, anti by the introîductioni of firebrick
or ciller slnw-cuiductiug subtinc-ý's use in theUi firepiaces for
buruiîug it. The ttso cf sti.okelc5s çoal liat aiso betu extended
in tic nictroliolis ; but the Ceucîl founti timat tlic descripstion
et Sueli coai suppieti vas iii a large number of iîsîc-iiiusuit-
able or inferior, andt front tiiat cause, coupiet wviîi the fact
tiiat sinokelesa cents were flot geîiuraliy supptiieti by eai mer-
citants, therc liat net iî"eni, se far-, any very iuarkttl increase
in uts constimptioîî. Mai-ket improveinent iati, liotever, beeu
musde iu epen grate.- anti stoet-C for hurning tlint description cf
coal, anti oeo fi-ut cf manufacturcîs, %vit brouglit out a chcap
steve at the South Kensinigton Exhibition, biail soiti tîpwards
of 14,00î duritig tic past ta-o years ; andthelny re-narketi th&s&
the public seesued ready te burmi mon.suoky coal if proper
sto-es fior using it vrere oftcreti at a reasenable itrice. Applianeesj
for iuîpreviug the drauglit cf chituncys hati aise been intro-
dunceti Iately, alnd ti tcudcd te farilitato flic use cf sutok-ees.s
coat. ie Couneil liati exantiiti the presant stîtte cf the adt-
tainistration cf the lav for the suppression cf sioke, and thev
eousidered that fi vica- of the eormouts extenNion ct buildiings
ant i nctories in Lonulen anti large tati-ns, and in vîca- aise cf
the evidence that suteke cuiti bo te a gi-eat extetit, if uet en-
tirciy, avoideti, the scepie cf legisiative cuanctilietts for abating
sinoke sîtonît bc exteutieti andI titeir lîret-ieins duiy enfoirceti.

flue part cf the Report deals iwitli a niatter te ivhich vre
attnchl the greatest impnrtanice. It is suggested flnt tisere
alieuli ie sentir place tvimiîte puic cau vjsit anti ihere
tliey suay examine auly appui-aLi that iii approveti of, or whicb
they niay ivish te purchase;- but abat-e titii iL in pointeti out
tiiat a ptlace i.; rc-qnîsito iIteri sciemitifr, ch'-ntiîcJ, and e!bc7
tests may be matie for tac information ei flic ptublic genersU.y,
but espttcialiy fer the ielp cf inventar" andtinsanufactîtrers; *vho
nsay trila ta ti-y Tiasggsios Tl'li lieport aise muggestiq
tisat iii connection tit titis thece shiuiti be :eine place for
discussion anti public lectures, for the geitersi ativanceuteut
anti di' fusion cf kunowli.dgc touclting stocke abatenmitt. 'te 1
third proposi is cértainly the most itoubtfItite, but Lte fi-t
anti second are se important tat the litas tie tixat is lest ini
starting sucb an institutien the bettr; anti a-c are gîtd t e
learu that towrards itLs feundtitin tic iukt cf Westtmnster
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lias ptroiuised 5001., Mr. C. WaLriîg 1(101., and Mfr. Oiibitt

flic mîost impîortanît speech, juerhasu, suas Chîat mîade hy the
ùI.ke of Westmiinster, iii noviuîg the ada1utiosî cf tua Reiport.
Ilv pointed ont thiat we are faco ta face seitt a vcry gigaixtie
..vil -an cvii îlot ottly gigantic iii itself, Lut, ccuîsidoriîîg the
eiiîriîons 3early iiicreaseo f 40,000 in the population, olin' cf a
erry alsriatig chiaracter. Tlherefore it ceas uîtcessary tChat sanie
sîn.-ps shîould itu tukeil te abite, if uiet toecntirely do aivay with
tinat muolstrnnis evil, NVhîîCh affectedl eue hieusîth asnd vitaitity cf
the adianuhtat of the inetropolis. Thîcy uero ait %%vert-cf the-
,.vi elfects cf sîuk, nudt haie far %erso it lics ise wliei mîixed
esîtti fog, but they believed tiiat it 'vas aut cvii which iniglit
tic couîsiderably uîiodificod if net cntireiy prcenited. 'rhy liait
iiidi.,psutabléh sutiîority for sayiuîg Chat suîîake %%-as vcry seaste.
fail aud iestrnictivc. Tite ceaste iii Louîdo atone siîuotintedl te
onut- million yearly, andl the ceaste in the counîtry muust be
tjL.'îà lin propnortioni te Cha:t iu rte inerropehis. Tht-y hiai aie
thet Iîigiiest autlîority for iîîfariig the punblic thiat thc cvil
ancted the hîcalth cf those %ite lived imiter tise canopy cf
',inekî Ils effeet on public buildings woûs aise most destrue.
Ire, andI Mr. Sliaw-l,-fevre lind said iluat te repaîr the damnage

douie lby it.s ageucv, te the- fouses of l'srhiaincut ahotie ms-oie-
-il ait xpPriditnre cf 25001. per aîîîuin, sud Chie coutl be ne

gruater eurýe sud ballc te tie inetropiolis tChan thtat àanioke
nuisanice. 'Fli ctjeet or!h Uicing %v-as te imitreas upon tise
publie thse importanlceocf the subjoct. Tite Smocke Nuisance
At-t liait been sîseful iii then past, and couil bo made mare elli-

niiisin tue future if its provisions erere mare strcnously
-ifareed. Qiiotiiug froint the carrespoiîdeuce wliih liait taken
place beteen th Iii lcuie Olice ausd tise As;sociationu span tise
.. tjî-ct, tue speaker said Chmat tise Home Secrct.-ry Iusd stated
tiat in the niajerity of cases thse fies inflicted suas far lu-s lit
imeuist thian bail beeîî coiitcoplated by the :%ct. That %vas
ti a righit stateocf thîngs, andl efforts should be umade te
rcitiedy it as uioon as possible ; and it seas îîat uuurenboiîatle ta
supnpoe Chat %vitis a pruhuer enforceussent cf tlîe laie a chîeck ta
a -ertaiu extent iniglît bc plut te tise nuisanice. Aftcr saine ariser
observationîs, bis Grace coiicinded by isaeung tic adoption of
tusf Rnepart.

Sir 1Spencer W-lls and Sir Frcdcrick Abel spoke unt faveur
of thei Duke o! WVestiiister's pîroposai, winch seas carricil
uiiiiîiously.

Tlite il x res*-luiion esas maved by tlîe Duke cf 'Northur-
hncrhatitl, ait %vas to tise fohhoeing cifect : - '« Tiîat tht- îerioii
tia., îînw srrived et sehicis sy3tcmatic inuiury us desirable inte
fit. apnplicationi cf tht- restonrees of techiiqt science fer the
aintcîîînnt oif sinoîe nais largi-ly -preduce i i ndlustrisi pro-

-eniu ini tht- licatiiug cf lieuses, sq Weil as lnto tito opiera-
tili of thue nxistîng Isees for smakc abatemeit ; and thiat thse
i.n-utiuil of tic Nationial Siuîoke Abatemenet Instittionu bc
relu sf-il te urge ujonci the Goveniment tic desurabihîty cf

snniiuga Royal Coizinoicsioii for thse puruiase."
Tthis suas seeeîîued hy Sir Winu. Siemens sud cnrried.
%Ve are glatîi ta sec thuat it %vas ackiewhcdged tChat tho statcd

ub>ect4 cf the. Sinuke Abatemezit hîîszieitioîi, and the sueeess
%eiîcli lia- attended iti pst rfonts, 1iaid established a dlams
uat Ouiy te the suppoarter the meceting, but te that of tise City
--f lenoue liait ottuer great cities sud resens.

W<- iut cousgratuhate thue Council of the acie institutian
nîunsnn the- u-îîrgy ehuicti tht-y are disiblay iîi, and ie believe
titat sii a fev ycars thue succcss ttuey vii th.e have met sii
%% -il leaul eue te hope thiat in îircc.ss of tise tbc smake ui-
-xindO Nvhiclu kilts iLs tens of thnusansed anunaily, anul inakes
ilt. iii a t!tcest cîty like Londoan ahmost unhearabie, seihh te a
,-rtaits exiu-zt hae donc acvay with.-Xaltire.

THE RLATIONAL DRESS EXBIBrrON.
(Secc page 2S0.)

fVie htatianai Dress Aissociationi have at hast done soinotising
iuuusrdu puîîig their idesss o! dres% referrs into Practicai shape,
nunl tiîe eXhîuhuuîiuun aoss open Ie thue public at I'ri'c.s' Hall,

%îtaihe viii bo eagerly v-îuitedl by ail sehi desire 1 o seS what
tuep rcfnrner.% have te uîîstitnte for weoiuen's attire as lit prescrit
ini fabliuonl. Il cuill ho auhîoittcu, ceith sonse exceptions, Chat
iuiero laiu-s drem a sa dccidcdiy mare artistic arrangement

nf uîîejnýerv thuan ChAt seor a few years ago. Tisera is a closer
'îIlîly ef thse figaro-u aimeil nt; thse draperies bang wuit1à mare
crin-e, aud are mndeil celu greater regard te the cv-esrr's case
dnl ,si nreuît. The ltatioual Dros Association appear te bie
r4thî,r dividoid in their views, and co or the chie! differaoces
In-tvres thnotiauld.be refermers is, ta cehat t-atent tise mdyided

4kirt," as it is calied, siîould bu iut roduccd into tlîc new attire.
'l'le Chîang~e, after ail, ainoits to the svcaring of tronsers-
more or less ample, and conceaicdl by the skirt, which Mrs.

Kîîî; wolild have reduced to shorter and more couveniont pro.
îîotîîssîî.stndof petticoatts as an underigarîunt. Tito ad.

vocistes of reformi are agrccd upion oue tlhing-iianely, Chat
tîgîre %hall ie lio louger al wilderness of friii and insertion belosv
a laily's skirts. (O the score of ccoîîomy alerte, there mighit,
îîerhalîîc, lie ait advantage ini subl titutiiu« materiais for tie
iiîidergarincînti; siicIt required fewer changes. The association
bave tIrawtNu up certain raies, and offéred piizcs. A jîrizo of.e£50
iq offireil fur a dress falfîlng the following requirements :
'rhit it shotild allow freedoni of niovrintant, an absence of pies-
sure over a-sy part of the body, that there must bu no more
sr.*iglît Chan is uecessary for trarnith, an'>- both weight and
warmnti lat be eveniy distributed ; that benuty aîid grace are
te be soughit aud conined viti coinfort aud convenience ; and
thiat the noew costumes inust net dcpart; teo coiispieuously front
wsoman's ordinary dra.It wvili be admnitted that those are
rational conditions, and accord with usedicai opinions that
havo been censtantly advanced.

Looouîg at sonie of the costumes in the exhibition, some of
wliich we have skecled herewitii, it wiii be easy te finit fassît
srith deitails %rhicli a little mnore caredai stuîly or the figure
%,:ouil havea îvoided. Tite chief of tChese are the ratiier i -
nîindellil "Iduiiîîies " ont shich lie garmekîts are show». Mru.
Kîng's red and lack trotisered suit (Fig. 4> is opon one of
those Crailles, whiici certaîiy does not rectimnd the ces-
tille. Madame 1Brawnjohn exhibits a verv us3eful travelling
dress, which eari bie easily convertedl unse a dioner dress iii fLee
mitntes seithut assistance. Tite style of the costume ueed
net olffîîd tho mast coiuventioîîal Liîste. It consista of a richa
înhum-colaiired merino suiti the addition cf a figured satin skirt,
whicli the vcearer carn assume for evening attire at a moment's
notice. Lace trimmings cari be bnttoned on the uppergarments,
and a handsonse dress is at once, produced. A robe seitis dis-ided
qkirts gis-iug full fredoml of niovement and weighiug only Ilb.
Io oz., is made *Il in one. There is a sort of opens jacket body
uit vest buttoncd up seîth pendl buttons in front with elastic

waust, made of svashing siik, (a amait bine check), a skirt ef the
saine material. Tite s'est trimmings are cf a dark navy bine
îmnitterial. The sk.rt is îlot too short, and the troner of wasli-
iuîg silk ith a bottoin pleating show belaw it. The latter
-armsent iq.. iii flut, the usual riding tronsers worn by ladies.
Auîether unadel shows a stili more llasiug costume for a girl
of 12 of a ight figisred matcriai, and made ont the samne hiles.
The mutilia ofsilk exhihîtcd by Mrdame Brownjohn is a dc-
cided improvement upon the usoal constricted style of thase
garmeuits. The arme, instead of bein,- tied or lield bck, as ,.s
gcuermhly the case, are frec cf uîovemcnt, and the efl'cct is as
graccîni as thie most apjuroved ferra of mantilla nomw orn. WVc
illustiate eue or tua of the costumes. Cenfiniug aur attenition
te dre,ýses suitablo for exerrise, ie fiud, with foiv exceptions,
tlicy are made un oif dark grcy or suarm.colourcd mernes and
serges, srith divided sindergarments. A cricketting costume,
witht a short, loase tunic aîîd trousers, is a highly rational dresa
for suîch a pastime. lu anoflier case we sec a waeiking dress,
ceusisting cf a divided skirt aud polonaise, with flaur.el Coin-
bination garmients; underneath cf silk. sent by a Mauchester
modiste. A calisthr.ic dreas,. by Miss Fowler, exluibits a tunie
and short skint tied in at the seaat seitb short gatherced
knsickerbockers, which do neot cenceal the loseer p art of the
legs, vcry Wel aitapted for ac.tive exercisc. A drea for trieycle
ridiug, by Mis. King, ls aciimbiuiatuan garmelît cf the ordinary
riding trousers aud knceb nkrsd ausuvers very Wel for
tlue free rnat-cînt of tlîe legit. Lasen tennis, as a fasiinable
ladies' gaine, has nlot been lorgetten by the uuew costumiers cf
r.ationai garinents. It ie a dividcd skirt and body of woallen
or serge initcrial, witiî smockcd sîceves giving Crec movement
cf the arms and waist. The <-olour is a biuish gr~een. The
dual divided skirt ansd tulîje by %Irs. Bcck, cf Hlyde Patk-
square, is aise noticcabic. White sartie of these possess ail the
rcquisites rt!quired by the committee, and avaid constraint cf
the body, wu caunt ultogether lçsa- aight of tise fact Chîat there
is a baginess ana fuinesaun tiiens which are not very attractive
ta tise adnmirert; cf the femininze figure, e3pecially the bust.
Nearly ail or Ctera have adopeted the iaase-fitting jacket-hady
or tunic, and double continuations or trousers, generally kiitcd
or gathered . lIn Itfew the treuser legs are baggy, and so large as
ta give risc to tise objPction Chat the substitution cf them for
thse ordinary uuderzarmcîils would îîot add te the consfort of
thse wesrer. Thse general pýrinciplo cf suspending thse dress ap-
pears te be te distribute t le weight upon tise sbouiders, and



CANNADIAN MAGAZINE 0F SCIENCE(Stmbr18.

nat te let it test on the hip%. A4 workiug.woman'a costume of
grey linsey, a combinatian vat aud trousers with a booss tuîul
over, secins ivell suited for ivamoe ngagea lu f.ictory work.
One of titae costumesa 1 deseribcd as consisting cf a atacking
susceuder, a combiuced suit of thin fiannel, ivorn uext th) skin,
with, for wiuter wear, a high.uecked sleeved suit cf thlck
faune], aud for summer a bow.uecked, short.sleeved suit of
calice ; a skirt, wlth shaped baud, buttoned on tho enter coin-
biued suit, of bats*-wiugs, (Ilt or alpaca, aud relievcdl by long
kilts at the bettom. The figure is iveil sustained by a short
cf crinolette. There are other modela - ane with a looe serge
jacketvcse aud pegtop trousers sud cloth gaitors ; aud another,
tzhibited by lits. Bocilin, of the United States, a kiud of
short paletot, with laong vest sud pegtop trousers. Bath these
ame ivothout akirt@, aud have beau 2dopted by laies in the

Unitedi States for sorte time. A light serge boatina ress, ivith
long continuations, ie a sensible costume for 1wdies who are
fond of rovring. Our noticeocf the exhibition would bc incain.
plote woe wo ta omit ta mention one or two very attractive
ovening costaines, oue of whioh wi illustrate (Fig. 8). It ie
cxhibited by Madame Worth sud Co., a P&risan modiste, and
shows a figure of a lady in a liglit dreis of blue surat, large,
basec, Aibanian 8lcovos, frocly suspendcd from the shoulders.
Th: skirt la short, sud, with the trousers, ahn rt i
waist. There le an elzganco in the Iue o draperies, which,
howver, may be deemed rather (nl, s fud the long, flowing
character of the bodice is quite ont o! scsie with the short
frilled ekirts. A dancing costume of blue satin and adlk, tritu-
med with lace, waistcoat aud jacket-body, la certainly an iun.
sprovemont on thre dresses ofteu worn et balle; and so la Afa.

Lamne Grace aud Co.'s trouserleas costume, though it departs
le from the modern style.
It is rather tao soon ta citer any very decided opinions upon

the rnerits of the new dress. Public taste and critieism are
jnited by bits. King aud hier colleagues; but we thiuk there
can be but one general opinion that the "'divided skirt " or
uouser costume, as wo are haro confrouted with i , lenfnot that
beut fitted for the female forma. Even Mrs. King herseif, lu ber
lecture on "Dresse' which we reported, bas doubts iu ber awn
mind as to the propriety of the trouser as a praper covering,
for sho le williug te allaw tIret it le net a very beautiful gar.
ment. Teoaur mind, it la fta less graceful than the knicker.
bocker. To sce two frilled trouser legs appcariugjnst aboes
the boot, sud fs (i juces bebow the skirt, as in oue Manches.
ter model, îuight suggest a mnau in a womau's sklrt ; but na.
thi.-g cau be uglièr. The Bloomer costume, and mauy cf the
pesat costumes ivoru on the stage, would be far more artistio
as models. Everçoue wiUl readily admit a abar' er skirt thau
that usuaily worz; la desirable sud preper for ladies' walking
dresa, aud for warking and factory women and girls it la abso.
lutely neceasam. The hauging cf graceful drapemy about the
waist wi.tbout resqtrinirig or fatiguing the body is almost es.
sential ta a perfect costume for women. Few of the refammers
have bcon very happy in their Mdens. Oua cf the roest succesa.
fut attanopta by Messrs. Debenham aud Frecbody we have
illustrated (Fig. 3). liste the navy bIne cloae-fittlug jersey
conformes ta withent restricting the figure, aud the skirt hauga
iu gracefut folds. lire. Nettleship bas siso shawn &omne good
tasto iu hom glrl's arease, and for ycuug girls the short akirt snd
simple gathered. waist, with kilted terininatiaus, ame very be.
coming sud exccedingly pleasing (Fig. 2). The smockrocbr.
like gatherings ta te wriats sud ueck are vexy suitable, aud
givû an zlegance and finish. À portion cf this work la drawn
lu detail.

The exhibition muet of course, be viewed as a transitary
stage of the dress referai movement. Invitations art offered
for desigus for the dre cf the future, for bath gentlemen aud
ladies, upon the conditions laid down ; thongh, as regarde the
luat one, a greater departume front ordinamy drese l permitted.
It la remarkablo se fewr have sttemptcd an.ytbing in te reform
of gentlemen's dreus, sud, ta our thinkiug, it wua chiefiy in
the druas of the male portion of society that su aiaicror
waa needed -Thc Building News.

(September, 1883.
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THE COLON SECTION 0OP THE PANAMA CANAL.
(Se Page 281 )

In nuy t-ittîrlirisa tise mnusn adoptid should bo ilu direct
proportion t the importance, of tic wvork to a bcdone At
Pinîaiiia the probietî k;i a gigantte one; hetnce thet prejîaraition
for wcork te lie accoinpiisicd ivilI iiecessarii- sssUme simuiaor
pîropoi lions. Tise isîlinns ean sîîpply but fcw of tic needs of
titis greatersterpî ise ;ail inust coule front Eurolie or tie United
Sîtntes ; nui, titis beilig thé eas', anîiong thse first requiremnents
was a vit of eutry, %vith ail ils marne aîid industrial ouifit,
ils docks and %worksiolîs. After fltis a city liait t10i hIuilt
ta colitaiti tise popuaniti vellici tise work attractedl to itqeif.

Titis preîîaratory %vork w.în comîîîcucedl iu Jaliuarv, ISSI,
aud thse pioint tirnt séieclcd oit te Illie aide wîîas i *0 arbon
of C'olon. This plact' linas isany ativantages , it iras tise point
of arrivai of scvénai litia af steamers front Etirope and Nev;
York it iras tc east end of tue l'assassin Itaiiroadt, andmionta
of tiîe irarves werc %udf equipped for Uic transfer o! matcrui
filous sisips ta thé' raiirozid. But oit ioniser conaideratiou, tisa
comipany recogiized te tact tisat it couid utl caot upornauyof the six existiîtg %charves for its service -, they beloisged to as
many3 difféent lisscs of steamers, sud tue l'annula IL IL whiarf,
%vnecked by stonits and tUic shock of veasels n2aiîist il, iras
euîtireiy ont o! service.

Tihe couiiny soon fouuid itself nincis enibanrassedl in tise
liatidling- of ils niaterial, iiaving, no especiai place for mîlitait.
ilg ; sud als tise day of arrivai aud dcpartune of the steaniers
iras fixed iii advancc, ail miatcrini had ta ha liastiiy unioaded
front tic Canal! Conipany's hoats, and as hastily renmoved front
tie wharf ta niake rocua for thee uîow arrivais. Il iras at firnit
intezidoî la buy ani nec.înstruct Uie Panama R. Il. wvharf for
Uic exclusive use of te companiv. But supposiîîg titis action
would salve tise question of lîandIieg the materiai, tho probient
yet rentainedl of providing storcisouses, worksiîops aud houses
for tise employéds; for lthe Island of L\anzatiillo, upion wielics,
la buitt lte City of Colon, is, praperly speaking, a more
ý,wquip, in the minen ,r of vticis il is impossible ta enect any
builditigs. Tite irest coast is aIready occuicd by a fevr fartis,
by the city, sud by tic railvrsys and whlarves ; lte norlth
coast presents aîîiy a narronw strip, of land belireen the sîramfî
nt the son. Titis last spot, iowever, la tise best ois the

island, as it is expasi dl te the direct suis breeze ; but rooul %vas
%vaoting for lie required constructionts, ieics, %vould necessanily
caver a large space, anîd ftritore it iras tc far remuoved
front tue Panaina IL Il. iiari. Sonte allier point tisaus tise
islatîd of Manzanlilao ut evideîitly ho seiected for tise use of
te Comipanty.

Weo ouglît ta liera rcîttark tat Colon lins aiways hid an
unpleasant reputation l'or its uoisealtliiness. Wîtiiout relpent.
ir.g aIl the atonies told cf titis inialbpv couittry, vre are obiigadt
te admit tîtat a stay in titis city is tînt agrec'able. It is, in n,
word, the inost sickly jt.iit in te Isîlîmus, ansi rte chantces
of baing striekeit by disease ara fuirtiter eniiiaîtccd by ltae gross
ignorance anti fil'iiy haits of te coiorred natives. Tiuey secin
ta tiuk tlîat jr la liandv ta have ait open acvrer before their
.loor'i, itl wiiicii a11il îîaiir of uniclean hitniis are daiiy
titrownt, ta tester urtider a tropical suit

Il. liteittt, failiiîg ta findt a scapont, rcsoived te found a
port oit titî- iiverCiiaerosi as a solutiatn of tise itrobleun lire.
sentcd. About six mices troin Colon, foiiowving tue file of lthe
railrond, aud abouît ine milts front tise moutît oi the ('iagres,
is the rein of G.itutî, wlîich is burrouuded liv rtiiands suffi-
cientiy eievated ta seinnugiy promise a liîeaiîhv location. Omie
of tise bis is situateti %spts te rigit bauk"of the Cisagras
River ; tise railroad passps nt ils foot aiongaside titi river. and
canai wviii le iocatel on te for batik ansd allant a lhoîîeand
font front te Chagres. Betireen the sea aud Gatut,, the Cie.
gre.s is froua *23 to *26 ft. deep : but a bar at lte monîli of te
river reduces titis det.l ta abuat 13 ir. Wiie lthe preselîl
valer is suficientiy dec1. over lte bar, for moat of lte vessels
uieig il, a dredge cais catily unake antd usaintalîs a deeper
channel ivien reqnired.

1M llchitîie utoiv gav- lte onfer tc) abandon tise uttheatiy
and crowdcd ports of Colon, attd t(- croate an entirely nci lîort,
ivith ils docks and avorkshltoîs, at (atun -, andi put tise lieuses
of te msen silon the tei) ai tua bll. Titis ivas tise Ctt et
Lesseps. ivoîl,- %ia raitlv pnsited, ltue top of the itili levciledl
off, sud a stîficient nuimber of btuilidings ectedl ; at tbis place
the first excavAters %vcre put togctlier raiy for witrk. But
ut!ltaipiiv tise chuinte decl arùd itseiF againat titis enterprise.
Tite first officiais setnt ta Gatuo, net iaviîtg as at Colon tise
advantagcs of lîctels, nt lest habitable, avare compellid ta

iodge ater ut rtue uts of lthe Inians, or in tae tiifittîslîad
barracks. Tite laat ever broke ont ; soune died, and tuec
rentainder, panic strîcken, declared Galun tise unheaithy

ttsu Ci.lott. 'rite slieme of an ittrian port was thion con.
deinneti ; faiilt.tiutier aitoîîuded ; andtitis itdea, concoived 'n
a utraier and Ilinte sptrit, vais made a rt-proacii la ils aution
nit iooked sillon as a grues blunder. Trite fiat mistako iras
thé lirst stejt toirari lthe grave of the uitapity Biatîciit.

lus abaîidoinug Gtln, %viera lthe tuevr city stood sat sud
dcserted. it %vas iiecessary ta retrt ta Colon. But if Colot),
witi its certain iîtsainbritv, ivas preferreti ta lthe pttrhaps acci.

rditntal state of affiura at Galon, lthe ttccessity diti nt the less
extat for feutnditig an aîttiroiy îuttieiti.utietit part, nut previdîng

ladfor lte neued sîtuctutres. Tite ontrance ta tite canai
b,îjg lixed it thc arni of the s"huiîc soparates tise Iland of

M1aîzatiIIo front the inaîiiand, it as dt'cidcd by Il. Hersant
ta hl î lithe wtansiy cost lying beticeui lthe railroad and the
sou lthwest huiire of the Island ;aîtd eventi reolaira a certain
arcn traits tîe sen, hîy nusitng ant itta the Bay ai Limon a
tafle destîîted ta lîrotecî te future outtranîce port aRsiîîat lthe
heîavy gaies andi waves irat itortis aitd nortivest. 'Tuis fiied
iti grotti teok lte statue of thte Terre plein de Christophe

lombe, amui ta entire force of titis section iras direcledl
buvard lthé apeedv enti1 s.ttot of titis inîdispentsable avork.

laving fitiei the iîistortcal portion of our papn, ire aili
aoar rettîrti ta lthe qutestiont of the primain axacutian, ai tise
avorks of the cenîpany.

Als ltae construction of the Terre-plein avoulti coîtntie ltunch
lime, it aras foutu! aecessary ta bioy or relit a number af smail
properties on tise habbitable port iuis of ltae island. lu titis way
an estsblisliment veas foueu-tid an tise tsartiwest point ai tisa
isiand, near lthe lig-triijousc catuprtiiîg lte administration
restdency, lte ziiîices, barracks for workmeît, a shedi for ltae
motitng ut locomotives, a %vork.sitop antd a saw-niii. Be-
twe$.t whiarves 4 aîîd 5 (sec plaît b a slip avas built for setting np
tae uredges and ligisers ; to lthe soutit a! Wharf Na. 6 was a
slip for setting til tie great floatitig crane of 40 tots capacily.
Tue rensporany stonciuoutses ura piacedia little beiid ltae sentit,
cuti ai lise îawtî, auîd dit leretit honses in Colon were finaily
utit7.eti for olfices andi lasser stareitouses etc. Ail luistirvas, of
course. a'cry Incoliavdîtten, antd neceesIt&te for tise eralAoyés
fatigatt- jaîtrucys antd mitel lois o! lima Titis perioti of
pravtssoual orgaîîtzation britîgs ta mmnd seine of lthe saddesl
mmeorits cannectei aviith lte Iistary of lthe canai. Aut wiso
avare prescrit muat recal the duie! oi service aI Colon, laboring
16 ]tours per day, filliiîg every rate, even ltaI of tnurse, avio,
aller exisanstiitg lus forces, suiccintbed ta dîsesse aI tisa end ef
lthnee monris of lits superhumint laitorn Titis citief iras Il.
Etienne Antotne, ant engîtteer weli kisoav, an oid student ai
lthe hkole cetttrale, and Itefore entrnîîg ltat scisol, a avorkman
ta lthe age of lirtny. il iras tiilicît ta f'tnd n successar, and
the post remnîaîed a loung turne onfilioti;liien il %vas given ta an

engitteer avisu nemaincti but a short lutte on lthe Istismus. à
lird urus seîzed ity lta forer airer a sojourn ai lavo or tP
muttis. AltlasI a feunti ppearc.i-lo wlî ire maoishastnrdy
anti long reaitaatce ta cliitt mofluences-anti silice Augusl
1S82 lie lias iseit the reints oi lis pertions govenosmenl. Froun
an admtinistrative poit of nîew, lteo organtzation of service at
Colan bas isten sotîteavîtat ttiied. Onigtnaliy Colon formed

a 1eoa depol ion tliuo rks, comprtaîng tise vonk praperiy
sa called, tit'uvnaloa malaria! atîd lthe storeisauses. Il irs
liîougil finally Iluat titis service was tae camplicated, sud
titane avere alter objuections andsinscanvénient features je
leavztîg tît lte itatds of a clîtef citargaîl avili lise execotion ai
the %vork aI Calaot, lthe cane ai lise avonkshopsand storaisouses,
and tc fnrnislttng oi niateriais and ait uuachiery edeti on
tihe alier porîtiuns ai lta lslhmu-i. F,'iontiy titis chiot ougisl
la ho frec ta pravide first for lise aepds ai ]lis aiu woric. Tise
geumerai superintendency aI Calait lias now beon suppressati
anti te service lias beau naorganîzed nder sepanate andi dis-
tinct lîcads, or tecluons, tncluding %vonka, marksisaps and mi-
larial, sud generai stan,+onuses.

We avili comence lîy gtving for each ai tîtese sections a
description of lte tlerto nctuirnd.

Of lthe geaceral muagazinu we shall bave nathieg te aay except
titat lteé company ta couttpellii eh provide (di necesaary mate-
tentai, tint auiy for lthe works hut for tise inateriai lufe afijtas
employe.i. Tise stanahouses are amîîiy foniiaitat avill food,
fonitune, bt dding, aîud even itaundries ; al], je tact, tisa lthe
laisaners nacti ta kecp them in good condition on laing lthe
%vank. NI. tle Lesseps w&ai opposeti an pninciple ta an argafli-
zatian whmcii was certain ly 'sisatstraus ta lacal trade, but hae bu
pracîtcally admîtcdi tisa rigil ai the men la have tise appon-
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teuîity ai securing easily aud iii a clîealp iaàrlet aIl articlea ai

-im Iîeeeaity. Tite opinion ai Ml. de Le-eps was inspired
il rlîer notionîs ni geumeral equahîty anud liberty, but ou

teo tmoglits it %vas botter ta endulre the reerimimuatiomîs ai
tic tradlers ratlier tuais tIe mat eottillatnts ai tlîe laborers whlo,
exiiosîtmg tlieinselve a cd day, have a riglit nit henst to îleîîsud
of the Campany a material existenuce ais muîtcil as possible ex-
emilt front care. Tho runnimug expeîises ai tue gemieral muaga
vitae amaount ecd year ta 1'several mîillionî francs."

Tl'le section devoted ta u-orksluaps and ta mnaterial receives
ail tic iîeavy material saeit irons Eturop)e asmd tlîa Uiteii States,
ivieh must be set nip before it eati dlivered ta the diliereuit

Fbuetionsa an thmelino ai tho. canal. A feu-' figures u-ill show tlîe
îîalbortance ai tlîe uork dounc by titis de1 îartmemt. Of the
ou locomotives ordered lin Europe, 27 have beeuî sent ta the
lsthnmuu, sund 20 have beemu set ni) anîl sent ta tlîeîr l)roler sec-
tisuas silice te comnmencemnt ai 1883. ofi dirt-ears oi 4, 5
and 8 cuhie yards capscity, platiorîn cars, carts, etc., about
2,01>0 have been arîlered ; ai theso 600 have î,ept iaru-arded,
and tîo greater îîumber oi tliese are mii service. Tiiese cars ara
set up, somse at Colonu and sanie at Gattun, wihnch is Ilail bc.
ceusuîulg, as vre foretol(l, a centre of labor. More thamu11ý fiity
excavatorsu-ith enîhless chains or buckcts (oi tîme Cotnvrenx or
similar iteqigmu linve lîcen orulere,l ; IS have lîeeii s-uit ta tlue
Wintis and are nut %vork. Several Aîuserican excavatoi.; ai tise

Il ipp1 er Iltp have been ou-dercd hy tIse cauîtractors, auîd
smue ai them hTave asrrived samd are set tmp. 'l'lie dredging planmt

comprises four dredges ai 60 liorsc.pot-er vach actiafty sui str-
vice tmese machines were eompletely inatimted, even ta tlîe
riveting ai tIse hula, at Colon'.

Tise boats for carrying mnaterial, lîgliters aud dîump.scoivs,
te tise number ai 64, sent iroin Europe, have aIl been put

Ftogethmer or are in praceas ai erectian lucre, excepting tta large
steani lighiters, bnilt in Setland by 31r. Lohintz, whieli tra-
versed tîme Atlantic compîcte in ail rc-sjucts. yhese last liess-
tîoued haut are about 13S it. long and 2b it. beani. Eaclî
carried an tIse voyage twao sto-ani latmuchses. Mr. Lobint7 lias
alto sent frein the sanie place a marine dredge imîteumded ta %vork
inm the barbor ai Clomn. Tbis dredge leit (Jareloch tScotland>
Ajarîl 10 last, passed Madeira on 2lst ai saine niant, tlîe Isle
F St. Lucie (Antilles) May 6 amîd arrîvcd at Colon llay 16. Its

F îruuuciîual dinsensions are, Ieiugth 171 ft., bemum 26 ft.. depth ai
nuid 1'2 it. ie tu-n eniues, oume ta u-ork tîme chmant if huekets,

the other tha proplîclor, arc 250 ]lue pou-or, Mr. Lubmumtz is
coastructiug a second dredge, siiîîar ta the aise dcscribed,
nuit destined for w,. ik at p'anamna. We Nvishl n, lialbiup voyage
te the bravo sailars whlo u-îll huave tc traverse tIse ýtrnits aiU
M Iagellan auti double Cape Ilorm it titis novei oct-au steamier.
Of the tu-o I Ioatiîîg lauding stages, ane is un service, the other
us being lunt together at Colon. The naval ontfit is Coumpleted
by a flotilla ai steamboats, lauinches for exploration, and tugs
for touing, ai 50 ta 150 horsie.powecr. Tu-a of tiiese lut have
traverscd the Atlantic by thîcir au-n pow-er. AIl tîme rest have
be-u set up liere, except tise salnait stena lanucues carried
ceusplete.

For the general shops amsd the u-orks an tue differeuit sec-
tions, 34 statiauairy cngimses, ail froua tua shorîs ai Mr. W7eyher,
nt Rimchmonsd (England), have heen sent t tise Isthmuss. WVe
mention finally amang the -enerai plant, aise floating Crane ai
49> tans lifting capacîty, the luthl of vrhiciî was rsvetcd sud
lsunclîccl at Colon. Titis usacluine'is actnaliy un service. One
crânse ai 6 toisa capacity, upon ai irais huli, ss aiso ready ; and
about 15 cranes ai 2 ta 6 tons capdscty, uorked by steana sud
l'y baud, are citmer mouuted or art, iu pracess ai erectian nt
colon.

As tue work advances tlîe repaira o ai sachinery svil' become
ans important item. At present Colon is pravided u-itls anly
eue smaîl sbop Jevated ta tiis service. Tie toolso ami amli vill
be saon insufficient for tue u-ork ta be Joue. lite Comipany,
foreseeimmg the necessity ai an extemnsive shah for the mountutg
andl repauring ai îuaclîinery, hall ariguîîally iuîteumded ta ionind
such au estalshmment at Colon. But as tue hîealth ai titis cîty
us net alu-sys reassnriutg, sud asý tins sectionus whîîcl will require
uaest ai tue nsatcrial are mîcar tha middlle ai the Isthuu, tbey
hurte decîdî:d ta create tbree purinipal uîystemus, ai smopa imstead
ai eue, lite first teihi bc at Colon, the second sud muant imper-
tanat at Gorgmma, near tue uuiddie aI thse lathims, aud the timird
oa tue pacifie caat nur 1'araiso. By titis mnuas they wiîll
av.îud tise transpor-tation ai material ta too great a distance,
aud in case ofait n pdemic bressking ont in auto set ai shiajs,
tire othors wvill atill be ii service.

Comsng ta the works praper in tue Colon section, thmcy dami
be dividcd under thrce beauls:

1. The buîilding oi tin he~ pleinî de 'îila coluint.
2. Tite excavation at; tis prt ofet1ry to the canal.
3. Tite excavation af tho' Canal its-If front its eutrance to a

point liear Gatuin, at Sta. Kilonwîer 9.
ite iiext section ]bas st4irted shop% at Bahtia, Soldado, at Sta.

Kiloineter 20. ite limits oi thc twao sections will bc lixed at
soute future trne between tie at poiînt and Gatmn.

l'lie -Tr'plu. he construction of this work tvill require
about 470lu000 cubic yards ai liliing inaterial. It would cer-
tamîîly have been more a(Ivant.ageoits ta have used fin this par.
tiou of the %vork the unatelial t XCVatfeal front the Canal Or its
entrance. But, espocmally nearoît ta Colon, titis excavation
would have bect ini nud, camtainuîmg living madrepares or
coralq, and tinse spread over a larme surface and exposcd to the
.suuî's raya %vould cortaunly have had a hall efl'ect ont the lîcalta
oi the workmnen. And furtier, the dredaging planît was less
Advancedl tlian the dî-e-xcavatin)g plant. Tihe firat thing ta
tic vns to find a soif aulicieuîtly dry andl compact, sud easy ta
excavato titis Coudiuionx afialiairs9 was îliscovered at tîme sinali
Mindi bis ao i thuile ai tic railroad, and about 4,000 it.
frein the Ialand af Manîzaniîllo. Tliese bills rise ta a lieight of
about 50 ft. abovo the level of tlîe ses, anid are cornposed of a
compact Clay vil I a decoinpased tîîfa.

Tite first excavatora fitteul ni) %ere put ta vrork oit tîmese hbis,
attackiiîg thens at th(, base, on tic levol of tlîe raiiroad. The
material being very compact, it took a very steep alomie, evelî
overhanging s4ometîmea. Is tlis waîy the breaking off oi the
uîpper part u-ouil. freqiiently cautich h huckets ait overstrain
the driviug drums, causing breakagea. 'Po prevemît these acci-
dents, workmen wcre st4stioinedt t Uirau îown the earth a littie
at a time wîtliant wvaitîng for it ta break aff ai its ou-n weîght.
At the comm'eneent ai 1883 Uic plant at Moukey Hili
included tu-a Coiivreux excavatars, tu-o American excavators
aud several picking machîiesa. Ail of this nmachincry tvas miot
et u-ork ait one tirne. Tite American niselines, among others,
]lave proved that tlîey'are imot capable ai regular and continu-
ans u-ark.

But titis îaterial liad ta bc traisported ats well as dug ont.
To use tic panama R.R. was ta bie at the mercy ai a Companmy
which would always find saute obstacle, ta retard the movement
ni the carth trains. Sa in .Tune, 1882, it was decided ta bnild
a second way alang.îide tît oane existimg already. Thanks ta
titis apecial lino the work: ai Monkey Hill lias becu cairried for.
ward veith ail desirable actîvity ; and up) ta the comnmencement
ai 18S3, 20,000 ta 25,000 tuhuie yards h ave been eich month
carried ta tic Terrs-.plcin.

Tite exterior contour ai the Terre pleinc being expoqel. ta the
action of the ivaves, is protccted by rip.rapping ; ta procure
the uîccessary stane a quarry lias been apeiied on the west side
ai the Bay ai Limon, at Kenny's Bluff. The working ai this
quarry was for santie tume in the hands af several American sub.
contractars, but it becaine nccessary ta caucel tInsse contractQ,
the parties filing ta meet their ob.igations. he saine tlîing
was attcmpted nt Monkey ll but dÎ'd niit result in goad. It
is desirable tlst; the canal comnpatinv, tauglit svisdn hy a series
ai aimilar disappointments, slîuuld end by recogaizing tho fact
tlîat tlmey cain ss-ith safety dcpend anly upeon the ca-aperatian ai
ita Enrapean employés, generally capable, devated an d carefnlly
cîmosen, ratlier than upon strangers ai wborn st knows neither
tlîe aptitude, good u-ill or antecedlents. Kennyas Bluff tiniler
the campîany's directions sends cacli montlî ahout 1,600 cu.
yds. ai large stone blocks ta the Terre plen. Titis is a small
ainuaimt, b':t the difliculty af loading sud transportation miust
bc taken inta accounit. The American cantractars did nlot
handle bahf this aniaunt.

Having nou- seen where andl how tlîe material neccssary for
tIns construction ai the Terre.plein its obtaineil, sve will nov
descrihse the tvork itsc*li.

Tite fillîng is almost comapleteul, it cavers au nrcs ai 74 acres
reclaimed frani a very lau- smutrlmy soif, and frein water tioqt
27 (t. deep. At the N.W. euit the Terre-plein extends 660 it.
iu length snd lias a nacan widtli ai 383 ft., forming a vast
niole. Thte lino ai quay proper for tlîc lndiiig ai shîps, and
which. shelters this mole, is 3,070 ft. long, or rather will, ha
wlien the nccessary dredging tai fintheîl. At present there ia
upon the inside ai tie msoto a whari upon wooden piles, nmoa
suînng 445J ft. along tlîe sea front, whîcb is reached by deuuths
ofa water froua 16 ta 26 it. ; its widtll is 414 it. Titis will ha

Ifunally entircly covered ta proteet gonds just landed. Tmiq
Iwharf is maîloe mp ai 270 piles in 54 bpîmits aiS5 piles each ; tic

l biins are about 10 it. apart; tIne piles ini ecd bent are a littie
more than 8ft.a arut. Titepilteamuîrdriven ta a solid bottomin ab kofcrl;they acseadcovered with tibeets ai
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Ithe copper ta protet tiein frot the teredo. Th rnilway used
jini the fiiliutg 1--ocusa occupy tite position titey wvîll fiîîally have

l il tvîng to>,', thler the dîllereîtt establiîshtments wîtht the Pallaila
ltatlrond.

The' ioîtes of the tîldoý ea ili hc ui thte outer litai of the
2'crrc-p1cia factuîg the mena they aie trn tiva rows, formaîn a11streel vaiied '.-Iarlca de Lesseps, lit hoîtur ni the voyage mîadie
by the soin of tit îrcstdeuît ef tihe coîti11anatî tlt 1.lsts.
Titese hitottso are ai îhtree types, îtiteltdv'- for ais', tire or flir

iemployés. Tie sitialle-.t have lira rousn, a ltuien attil vî r.
andai, îîiLthe iti' tîrc grîîuîîéîl Iloor iaised sotv T t e
secontd typo ta icatily iturniîeî ai t%%n abiiêttit'ý lioaises or lige first
kiîtd itho third ta liku ŽýU. 2, wvitit tilo séLdtte of al iicotid
staory. The living ruottîs art lu ^ 13 ft. ini ail cases, the kit.
cite» is 10 X8 il.

M'e tîtîglit bore sud that lthe l'anttani Wharf ýNu. 5> lias bean
bouglît aid rt',,stred, al4d livilîg 50w unittei by il aipetil track

ita the 2'errc-peaaî, fnruts au iiotatt amiie.
Dredgaîtg qV ilhe Jort.-Tttu preslrnt puirllist. o titis dredgitig

it ta sow biis ta aiiîroach tito aide of the 2'irre-jkiii, aud to
opîen nia a p f"gei'r the transpiort ai tihe mtaterisi, etc.,
,teeded in diggittg theo cattîl. Sa fair the dredgiiig )tas licout
deisycîl hy frequent boisterous sens ini the waters tohi' deepi.
eued, aîîd 1 efore lthe construction of the niole tiiere wvas u
sieiter ini case ai bad sweatitîr. Thte marine dredges, of wiih
we magile mention belare, ss'ii do good service, oit accoîtit of
titeir dimetnsions, shnpe oi litoul, antd ahove aIl. tite facity witlh
whica îîev cati move tiîeliseivcs l>y tîteir propeliers, rîciing
the wav'cs or seektttg shteiter wleei the seas beconte ta ieavy.
Bot ln the asenace ai ttese tuacines, taking :tdvantagt-s of
caît %ventiler and lte sheiter af the mule ntea-ured iîy thei rale
of its advaicettteitt, the dretigPs niounted at colont liavo beeti
utiiized. Tano of titasa have becît iretty regtiai ly at wvork;
Eaab miovîug iroîn 1,1ti0 ta, 1,30u eu. yîts. pier day. Tite carai
reeis havie several tittas arrested wark ; wilien une oi ttse us
met wvitih, charges af dyntatite are expiaded upon tho surface,
wlicci diaititegrales the ittass sullicteistly far the ilredUis to
remave the débriî.

The mashoitws the ares drt.dged ont et lte end ai Febrîtary,
1883 ; the uleltit attaiitud la 1"~ it. lThe dredges are itow
deepetiii ltat psrt of Foîka River Iyiug against the raýilro;t'l
jetty. Titis will bu an axcellent liai-bar for ail tue ntaval aulfit,
and sips for repairs will bue located upt thte corrcsponding
blini, ai the Terre-pulein.

Drt-dyziq uf 11,c Giial.-At thé- pintt whieru tue conspatiy'a
dredges atoll work commuences the canial lîroper, Front thi3
point ta Gatun the excavation lias hetii ]et by contract to
Huerute, Siaven & Co., oi Sain Francisco, Cal. 'rie pirincipal
c'aîires ai titeir cauttract are as failowvs

The contractors are ta furnii ail tîteir awn ,îtetcrialZ; ta
coîtmence wori, in August, 1S82, aud ta o bciii fuil workbttg
order tit»-e mnttîs thereaftur, that is tn say, ta itaudle iit Dc.
ember 112,000 cuhie yards ai niaterial per day,.

Thte diggiiig ia tu pragresa in tiîree successive stages the
first cul ta hc 825J it. wide at tite watt-r surface and 8 S ft.
deep, to assure s]îeedy commiint ion with Gatun. Tlhe se-
cond excavation avilI toaka the' deîtit of' water 15 it. ;titi thtird
wili reach the final ieuîth of 29 ft. snd the e-oleh-l arit of
165 fi. lit water lave-I.

These titre stages r f excavation to ho tlnished as follaws
The firat, ona year train tite day fixe-Il for titi connenument of
the wark , the athere, 21 years after titis saute day

The price paid per cirbir iigpter (là ent. yds ' dredgad, up ta
For00,00 drubdg ict rs ia onc franc fifty centfimes t-S cents).
Forcalldbicne e',çrep'itig the qssautiy ab<wénaiîmd thePlrie

groud shuldrequire the tise ai powrier, sîlacial contracta wil
ho malle for surit excavations. To jttdge ai the nianner ln
which 'Mesàri. Huera' k Slave» avilI exeruti- tht' wark under-
talcen by thena, it arili he necessary ta irait sud sec tiiem at
wark.

IîVe are ahligud ta admit titat at preseuit ltey soîn ta, attach
littlu iportance ta si-versi clauses ai lhc'ir contract. lu fiet,
the firat dredge, aliich ought ta have iîeen lit uork in Anguat,
1882, only trrivedl ai Caoion ini April, 18b3. The contract

eunod o! active work conmuenced in Decemuber st, arîtun three
dredgas should have bac» ini operation, handiing 12,000 eu.

yds. c-f unatarial per day , as yul , flot an actital hour'ég work
has been dous. WViil the promises made' for the completion of

uacb ai the successive stages of the cenama be butter kept ? Môe
dauht il, eapîcially in iiv ai lthe fsct that the first cut iras ta
bu finished iu Augubt naxt.

Tua' American journal-, have given certain dimensions ta

A NEv KîIN UV MOUNTAIN ltoA.-Ait exchange says that
a tranivwa v ia to bue buit up Pike's Peak, whnch li overilhadow
the Motunt Wasingtoni raîlway. 'rlite pian is to construet three
of titese tramoways, eachi nearly three utiles long, one heginning
at tieo end of the aller. Tie Igrst will start at the rear oi the
trotu spiing,;, at Manitou, Col., intI the lat vi1l lie terminable
Ii front ai the signal station on Piku's Peak, anl elevation of
14,2u0 leet. 'l'ie supports will be miade of trees neot less than
etgitt incites in dianieter, and about twenty.four feet high,
brai'd alînve anud below. On these an endicas wire cable, oi
otne tîteit b)ore, MtIli revolve, and uliot wiiich wMl bc fastened,
.ît isitervais ti abtout 101) feet aci, a largo covered armachair,
lit whilît two jiersons cati conîifortably sit. Titis wi11 bie sus.
pieîtded aibout eiglit feet front the gronind, sud pass ait entering
aud dtscitarging pîoints asin, a movabie platîorrn to load and
îînluad, wvîtiout stajîîpiug. '.rite lower section will bue propelied
by ait etîgite at tite lower etnd. The centre one wiIl e driven
lty water power, utilized an the intintain side through a tîîr-
ligne îdîe-i, and thte thtrd by an eitgine erected on the sutomit
of tAie petik

Mtu.Lcs:N TELEnî.APHuY. -Thte idez i oftclcgraphing fromt
sîti e~ t ses is int a n,,w one, and craps up froin titne to tatOu.
Mii ocean telegrapli stattotns hava been proposeid and will pro-
bItbiy bc carrted out sote day. The chief difftculty in the ;ray
oi their adoptioni )tas hîtherta been the necessity of keeping
the shlîî cuti cted l'y a branch cabie to the main cablu lying
on thte hottunt, auîl ancisaring lier so as to niaintain this coin-
mutit.ation iti ail weathers and depths desirable. But Proies-
soi A. F. D.Ibeaï bins proposed a plan whieh may render this
fixeil comunication unacces;ary,. A large mgeta] plate attsced
ta un tnsitlated con'luttor is loivered iroin the ship to the bot-
toin on the trauk o! tho crible aiad another plate ia merely Bnb-
rnerged. Retweeut these twvo plates a hattery sud Morse key
ta tià>crtuti. Ott warl.ng the key the Morsie currents indtce
Igthr turreit% tn the cabie, which cao bo heard iu telephonea
attaciîed to the cable on shore.

3lîL-EN.îNs.-iîeSoutliwark, iron Colin dry ha- constroct-
Pd for Mesars. Clieney Brothers oi South Manchester, Conn.,
a comnîpoînd IlPorter-Allen " engine, having stuam-cylinders
12 and 21 incites disuieler, 2-feet stroko, ta ru» ait 180 revolu-
tions per minute. Tie power is given at 200 horse.power.
thê ratio of expasion is 16. Tie expenditure of water ws

18 5 1îouuîds per hor:se-lowver and per hour. Of thia, 11.75
%vus accouanted for by the indicator - the reA aas wasted by
cotîdensation in tuie titeani-cylînders and by h-akage. In tiiese
engînes the iow pres:sure cylinder iii steain.jacketed, a-id the
exitaust front the igli-pressure cylindi-r passes into au inter-
unediatu resprvoîr, tram wbicb the large cylinder la suppliait.i
The, reset voir tiers as a saparator for the arater cara-iud in with
the ateaun ; sud tbis vrater is trapped off, sud doua :nOt rosch
tite iow.îî:esuruTt cylinder.

[Septeitiber, 1883.

iteso dretiges wahiht do not scout ta accord wvîll tue work ta bu
(telle. Th1'iiuertie dredges, wlnciî are ai lt eundiesa ehîsin
type, aire 100 lt. lonîg, 60 il. widc, andî 12 fi. depth ai iold.
'i'iîy have ta diug a catalst sollîl groutîd, sud ini consequeuce
ust open1 a w îty large etîigli ts etialle thons ta swinig frona

caie to sigle n thaiut toncing, trat tile angles of the hull,
caliter siope. 'lThe lilct tretici ta ho dlîg lit be 82ý; it. aride
at titi matt-r sîtrisi', auO aill htave a hottouti avidtIl ai only
bo ft., thaI ls 4 fe. tuas tuait the widil ai the lînli ai the
drtiler. ''Te dretige avili thitu liid itse11 , sa ta esy,.boxed up
lt theu titui, witltoit liîitig ttie t-J execite toie sovinging movu-
ninîcta iii-cessary ta agivance theu di,ýgiiig. It is trîuc tîtat the
conti-ere, iii c'îustrîîctîîg ittactîes apable ai digging eut
the calatît tiiIl itî ul widtit t cite appratian avili not i con.-
îîleild tu mark tut a dtll wltero thte circulation of the corn-.
pîauy'.4 mtaterial moitit always lia troallesutue ta theun.

To ijiie ntA au4le.erltioz i o Colat) sctuin we nittaI Dow
go ta G tttn, wlîere a compaity's dredge arrtved iu April, 1883,
"îY gwiy oi the Litagreay. Ti i',u noir a at writ an asent destined
telu drct lthe waters ni lthe C'itagrc's ta thei %west ai the Indien
village aud thet cantal. Titis dlate, lloodq avili no longer elfect
lthe trenclu i the calial ; aild, later, witeî the waters ai the
Citagres itsa'li aili liave beeîs tîtrorn hack loarard the
otiier banîk-titat us ta say, nit the si-le ai tue railroad-tiis
ttew clîaîunel %vili catchi ail tite sreaitis floming in an ie leit

hauk. Euttuucrîug lvs antd A »ucrican (Joîttract Journal.
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CANADiAq TELz]AiîEtuSSO.Ti governinelit will,
dîîriig tlic prescrnt seasoii, undertako tlic fortlier extensieon et
D)r. Fortin's telegrapla system stlrng thea nnrtlî shiore ofthle
Golf et St. Lawrenice. Tire line is iiov complated te llersiiveis,
a~nd it is inîeîîded te îay a cable trontî tliat point te (.ndbniuh
Rtiver, tîer tPoint de Mionts, a distance ot f nîlmles ;lîonce a
lanîd lina 75 mtiles long wit li MoiNoisié ltiver. Next year
it la intcndad te pusli thf, land line as tras Esquimiaux Peinit,
15 miles troin blMingau Ilarbour, enit 65 inilps front Moisie
Rliver. Owiiug te tire ruggedl nature ot thie country, thie nain

rosdepp liarboiire anîd fiords wiîli whlih tliçe coast is iîdentteri,
tlî.dîthicîlty ot construrting a t'uuid b'ue east fM iîgaî is an
great, tbat it is pro>oacu te lay short catîtes front Parli imltICur-
tarit harbaur or fisliing station u.rtil Forteau is reaclied. 'Ibils
liarbour isjust insido tire Straits of Belle Isle, and eîîly five
riays's sait train ?loville Tii- cousuiiti et the teicgraplî
lina te Forteau, it is chaituned, wilI prove a great aiv:untag. te
diipoîwaers snd uîerclisuts, as comomuniication can o monide
%viti stcainshîips goiîîg ria Belle Ile during tour or fivo il tys
et thîe voyage from Mlontres! te Furope.

ELasCT11iicÀ NAViCAiio.-'I'ia uiew lauiichi coîîstructed
for the Electrical P'ower Storage Company by Messrs. Yarrowv
& Ce., nacle a trial trip betweuu thes Temiple Pier and Greeni.
wicli. A daiiv paper professing te hava the Zargest circi*iUoit
tin thic orld dascribes lier as a new steant laîîncleli, and lier nîost
reinarkable features as being theo compiîlote absenice of cither
boulera, tunnel, or smoka. The fottoîvsng figures are statted te
lue lier tîraper dtimensions, but woe are net (fuite sure of tbeir
connectîîess :-40 tt. long, 6 tt. beaun, and baviîig 3 ft. draft
of watar att. Sita waa fitted %vith aîghity Sellon-Volckinar se.
condary batteries, tiaving a weightfef 60 Ilb. eacli, or ini aIl
about two tons, very neatly packeil baîîeath the floor. Thea
screw is 18 in. in diameter, witîi a 13 ini. piteli, and makiîîg
680 revointiona par minute, being attached direct to thse Sie.

i men's dyniamo. Thec speed attained an tie voyage was aven
7A koots ; thse passage down thse river, immcdiately atter the
tom cot'bigh waten, being made in 37 miuotes, inciudiug tfile
niearing et tire scnow train a floating baskcet whichi hid
touled it.

A CAxApIAN, ON l'îlE CîdANNî. Sclî. E- wili ho ici.
teyesting ta Canadutuns to drar attentioni ta a book 1oiblishad
srtnie years age by a Caîîadian, James Clîalmerer, upoîî the stoh.
jeet cf "The Channel Itailway coîîîîectiîîg Englaiid sud Franice.',
Thie second edition wlicb is batore us waa puhiisbed liv E. and
N. Spcnt, 16 Bucklershurv, London, in tlîe ypar IS67. Tie plan
proposed by Mr. Chaumera is hy masofe subnuergéd tubes,
itie total ccst et wbiclî lia estmmuatas at twelvo militton pourîda

st.erling. 'Vite annual revenue bie calculates ait ono million,
tbrea bundred thoussuii pounds ; thse amnunt et onnual expert.
ditore at eiglîty.fivo tbousand îîounds. The bock is iltustrated
by a cliart et Soundings and Lîtbograplîed Plans.

NiW' ENCINIt FORS ELECTIIIC.IGIITIYG'.-Mýr. E. 1)>. Farcet
lias designed a iîew fori af conpousîd englua for electrie.
Iigtiting maclîinary. It consists ai twe cyluidars, the Iargen
set abovo thse smnalier. The spaca bet.wean thse two pistons is
uiiilividedl, snd is in communication with tho interiu ortei
angine-trame, aud is neyer pot in coîineutioîî %Nitb the àteam-
bupiply pipa. 'Fic steanu firat entera the salait cytiîîder, and us
ilienca exbausted into the largo cytiodan, tîna driving the
pistons, which are both 0o1 a single roit, in opposite directions
by a systeîn of internmitîadl expansion. Thse anigine is thus seau
te ba cf the IlWolff systent. " Tha space betwean thse two

irsosis made te comnionicate ivitl the larger space in the
trmmerely te secura a redueed variation cf suî,countarba.
tacdpressue. Na stufling.box la naeded iii this etigina in

any intaccessible part at tIse machine. Tise valve-gear is et the
plaineat possible description, and thse whole engine ia but
ivitb a view ta simplicity and stmaat cost in constructionî and
oparation. It is intandad te bit driven up ta four bundrad
ravolutioass par minute.

1-EÂTING 13Y SUPEisiIEATED EXiIAtST-STEA11. - Mr. Levi
litissey bas devised a metbod et beacing buildings io wintrr
by the exbcust-staam tramn enguues by flrst passuîig ut through
a superheatar in tise Ruce, aîîd thare tsking up brat which
%voutd otherwise ba sent uip thse cbimnev and wastad. The
steai l thr. 2 deprived af ail moîstura, anA then beated teart0

tîîgh a temparatura tIsai. it watt heat more thoroughlv, sud with
less obstructiou by back-pressure, tIssu 3aturateà and wet
stean. Heat la thua obtainud witbcut cost, and renderai'.

effective for usefîîl application to a greatar axtent than bas
hitherto beco possible.

TuEp Wî3îîîLE»uii)o IEE c RALILWAY. -te lateat ûxperi.
rueti lectric riiwa-ys lias not; bocui very brilliantly suceess.
fui. It lsa flflfoUlveJ, svitb sonie lttle leuirish of trînupts,
tiiet the miniature railway to tho camp ont Wimîbledon Coin.
mon was tili4 year te ha worked by ulectricity. It wvas flot,
lîowevei, titi the laat (lly bit. ena0 of tiae meeting that thea alec.
tricîîy could he bruughit into action, and aven tdieu the service
of steani could îlot'bo dispensed witb. The trial %vas again
renawed, but the lubs of îrower %vas very1 great, auJà i was ja
nauchliq thoel.loa lower englnue couild do to got the
care along tha lino. I)owiî ait incline tlîay rail Weil onongi,
but, as ait (Aliiick 1 whcre a sinular cxîîarinieiit hall siiiiilar
resîlîts, thcy slîecd coosîclerable retuctanice to Inove whienever
theo giadiec %vis agaîust thoa. Tlii nuij doula tliat electrie
raitways ýait be ra to %vorl, undet tîvourabla conditions-
altlieugh litlîcrto notlîiug te kîîewi as ta Ilicir colt as coin-
1,ared witli tlîat of stcam-but fur tha ordinary tramway, or
bucli a rotu4.aii-reauly tamnporary r8illway is that oit Wiînble.
doit Comîmon, electricity canniot yat ba rega. 41' as a rival of
stain.

ENî.Nies; OF î,ARI< i'rîEus1-Oîo Of flic Steamers of flea
Western t raîîsportatioii lina lias origines et' tireIl ronpouid "
type, two loir and two liigli Pressure cylinders, of 20 and cf 40
incites gliamieter anîd of 40 incitas stroko. Tha steani la cnt ail
eit 6 iuches in the higli-pressuro cylimider, snd the consuînption
cf stean a nooints to tint 19 pournds lier heonr and per horse-

oiver. Tha boat ia 1256 tact loing, 3S tact beain, and 16 eet
arauglit. The anigines aud boilars weigh about 100 tons. The~
latter hava 100 Square teet of gratasïttrace, and 3,366 square
feet cf haatiîig-surfaco. Anotlier vesse], tire E. B. Hale, lias
simple eugine,-, carnies 1,6010 toits of freighit at 14 fret draug"t
nuakea abolit 10 knots an lhour on 1, 400 pounris et coat. ïhèî
angines ara 36 by 36, and ara supplied ivitît steara by oea
boiter 12 feet in diaineter by 18 teet long.

Eî.ECllîC SreOP Poli STiiAM.rNGi,;Es.-lir. Tate, an Englisb
enginear, bas cosnbiied tha Leclanchié battery, an atactra.
magnet, an auxiliary Steam.cyliîîdar, and a stop, to thîe closing
cf the stop-valvof ethe steai.angiîie, if its sudden stoppage
should becoine iiecessary. It lias been supplîed by Mr. Tate
ta tite driving.onguies ot lus large wooltan.mitts in Bradford.
Tire maclianisin conissta cf a waiglited suspension todt attachad
te the stop- ralve by a bracket, and actuated by a amati steain.
cylitîder, thîe pisaton of whiclî is supplied wvîth steani throogs
a valve wliich is opened by the action cf tha elactrc.msgnat
and thes waîgbtcd rod. Tita movemneit ot tliis auxiliary englne
abuta tha stol) valve of the angine in a smali fraction of the
turne usuatly rcqîiired ta close it by baud. The wires cf the
battary are carried te varions parts of tire mitI, so that tire
angine cao ba "lshut down " at any instant, and front any ona
cf a uîumber cf promptly accessible points. Tis arrangemeint
is prouuosed ta ba attsched te the origines cf steain-vegsals, the
wircs beibg lail to the bridge, aînd te other parts cf the vessai
where tira oflecers car, casily reacb the button.

Il o2051OUND Locoaîtir F r- Mallet comuSunicatas te
the Francli sociary ot engineers a nota frein hi. Blorodine, giv.
sîig the rebatits of ex perinents te detarîiîîne tbe relative econo-
my et the simple andi the compound systaus of enginçi fur loco-
motives. Thoe ngines exparinientari witls were thobe dasignod
tor the raitway fron Bayonne ta Bi'irnitz by M. Maltat. The
trials extended uvar a considerabte pariod ci timp, and thea
comparisolis wera inade iairty complote. "'ha resuit sbowad
thse compontid systanu ta bava ait ecoory et frein toit te twenty
per cent., accordîng ta the conditions undar wbicb they rr
carried eut. The variation, in the ratio of expansion is very
greatly restrictad in thse compornd anigine. Thse use ef tbe
ateain jackets with wbiclî the erigines ware provided did luot;
prove te ba ft ailvantage. The expeiiditure et stean ivas greatar
when they wara in use tbsn when they were shut off.

ZINC PAINT FORS CAST Or. WRSiUGEIT IRON.-A pracel, cf
painting, as a subbtitute for galvanizing, bas bean invente.ý by
Messrs. Neujean & Delaîte, ot Liege. It la spacially intended
for ebjeets et large dimensions, which cannaI well bu movad,
and therefere canoot weIl be dipped ino a bath et matted
zinc. The zinc, ithen finaly paundad, la siunply mixed with
ail and siccative, lu tbîs way a varnisb la ebtained, wbicb
is appliad witb a brush in the usual ininuer. A Single layer
is sufficient, but two are preferable. The coated abjects eau
be ieft as tbey are, or bronzad or paintedl as reqiîired.
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TuF. BiRwîs cF CIua l3amaaH l,LF.t.-Uner the. titi. c
"Coîîtributious to tie rhysical lit8tory cf thie Britishi les,"'Professer Edieurd Hlull ha» lately tullliîtd an inerestinl if

somehat hypotîzeticai, eoetribîteu tu. l'ul.tnu.physiogropllY.
Perhops the nîost re.naîkablt ot~uîiiîsOfl, to wlîkh the atithor
lias hotu led b>' bis studios cf the uvuluticu cf the British
Islands is hhet which relates lu the period of tlîeir burth. Ile
bixiieves that until tihi cloit of the carleueîîrous perîcd lit
lliitieh area bail nie xistene ms contîntw.us dry hînd. But ah
tint epoch a seric'i ut sulitiîaiiai dislubanmc uphcsaved the
sea-bottî)m ii that parý v; the< morid, tièd at th,! saune time
Ilîrsi whal is novv the, eaâtte,,, 1)aînt cf Anivnica idct a great
euctîssi<in of ritl"es .4. TI 8Ce - iuLut upliesenla were
aoc.ilnî.allied I.> X- tav.. " he i,.eruiredî,tte art, a na th"
thse \.rtli Atiau%... h. caine juto exisLe..2, conteuipor.
ancOUSl>' with the ,à i.în of tie Biible> irsr. Iit diia:using the
genesis ci dis çtlîi liceau titu dutior sîtruagly combats the
pol)Ular dogma relîiog te the îeermnîîeue or ut;eaisk and cou.
tiueîital area.4. Nt.vertheiusa hu adroite that the .îld utoun.
tainouti tracte of the nortli and wedt of Britaie sud Irelaud,
wiien oece formae, have ever siece retaiuied hemr prominont
position, aud have beon rarely, if ever, submergea. For the.
details cf thess interestieg argumeuts the erigizial work muet b.

constîlted.
Tuaz EAîîLIar 'ruAcas 0F MAN 1.1 AMJE]ItICA.-Dr. Hoff-

malu, curator cf tie meseuxu cf the Washiington Antiropologi.
cal Society, ls ci' opinion tlîac the footpriuts roued et N .evadta,
wiiicli have the appeart4uce cf beiug produced by a gigantie
hunin foot clothed lu ssîîdals or mocassins, sud oue cf which
lias been subsequentiy uliteratedl by that cf su cle 1îiant, are
verilabie impressions made b>' tertio?' mn, indeed by two
distinct indiviîiuais cf the upper piioceno ppriod. The
mocassins, however, show tIns.- lîrîtino men in en iew a liglil
thiat the scientifie im~agination refuses ta auswer the caîl upaon
it. M. de Nadailiac, wlio bas it-centiy puhiished an excellent
work ait 1' P-elîistoric A merica," *lces ziot cept this evidence.
HGc ays that iu Aîiiwries, as Ini Europe, iili serions proof fails cf
the. existenc-ý cf inu at an earlier pt.riod thîft tie quatcruary.

oit,. vS itit Ni.%% YUiu AMe BRcRLYN BRIDGEa IDm..
-The .inestion by whûxu tie idtes of ..rectiîîg a bridge bttweee
ýNt.', & .ý. 5 d Brooklyn vias origiiiaily couceivedl, is apparent
ly se..tled Ly a eutuxxunîc»tîon te th.e Je 'a nal of Com"me, in
whizih jutîrnal, rn..recever, the 1r1t pulic mention cf lie
sd.,,me %&as mîade. A curresponden-it cf tiîat palier mritese: ',lu
the nionth cf Fehruary, 18,13, niy uncle, the lots John A. Roeh-
lin6, accompauîed by his wife aud sou Washington, thon s
lad of fittetu yease, came front T rieton. to my houe in Hicks
etreet, South Brooklynî, te atter.d the elhrîatening cf ni> infant
daughter Antelia Returiiuig iu the afternuoiî by the Hamilton
ferry, ticz boat ma,, -augbt iii the ire, aud drifted round in a
hlnleac ccu'L.tiou fur tie oi foui housi. A boat load cf
srlierb wL muer, cast "aa frUi.. Governor's Island ieere
riascîil on the tri1  r Iebiing Was je great aexi.ry of
eîind, hazing Itft ai. infant cild aI thomt Mr. Roebling thon
took a aolemu voie, 'en t',c prestuce ;.f the 1-1Un ry, haîf-frozen

psssengers,tiint if li.b lîfe wsa erd Lo Il uld yet titilda a
ridgeý acrosa the. £ut riveor. * -it voie sud the.

crcwniug ides. cf hie life have heen carricd out, net by tho
fstbcr, but by tht sou wha stood se nobi>' iy is side "

A 149W IIYIIRdTD iç-i.vr.-Profeesor E. D). Cope describe4d
an intereing form, cf h.vdrc)ed polyp fonud in large numbere
ou the hart, of submerg~ea 'îces in L)pper Kîsmati Lake, Ore-
gon. lUi ci"-ecinio is a mass oi crpe-»jîîng yellowvi8h stemns
embed.ld au âarcole zEane ot'î . et au elongate oval fcrin,
ses-Ile, ,eni îu til six. rays of -.,jual aie, caci. ont-iaif as
long as thse bu'l>. fl-ic ocids art traneluceut, but with
tien cval bodies in tlic lower balf 01 ti.c .,-y-cavityoraeio
celer. Theso are colcjýed su masses as large as the fint. Telhe
length of escl z'm<id izi une mfflimctr' The>' did net eztend
thbomselve'î beyond titis Icnth. neither did tie rays elougate
te beyond half the sainte durnug the. unme they mers observed.
They retraoteid themselvos ou bcbng itnitsted. Tiiey do net
poussé n>' fnngt.s liko the arme cf tihe jeolytea As the pos.
ession cf a coeoecines dishinguisirs this gout f rom aIl the
freeh.waîer hydroids, it s'as proposrd ta distinguishit ma the
type cf a noe genus with the namne .flteAohdra, lthé species
being uamed flavuada. Au altempt te preserve soote of the
inu.. cf zof3ida iu alochol vu flot sucSuful.

ISTOIY 0P O;UNrOWDELTt-A writer in the North Chine,
Herald, on the, hietory gunpowdor in China, assorts that tuis
exl Josive wus known u th tei eventh century of ar ors. Thé

ahemist of the H-an dynst, and suboeqiieutly lu the fourth
and following enturics, woi.ked with salpeter and sulphar, us
woll as cinnaba1r, yod oxide of losd, and other common coin.
pctinas. But in the menctit coultury wo fiud gnupawder usel
to make a crackiing soiu d, sud to afford an agreeshi. sigiit ta
the Court <if Sui Yang.ti, the Emporor cf that time. The
eurliest exhibitions of fire works entiouod in Chinoe hiatory
belong te that datu. The. substances used in the composition
of gunpowder are ail eative to Chiuai, and the writer appesa
ta provo conclusively that the Arabs derived the art of fie.
work making, as well as gunpowder, froin the Chines. Thé.
discovcry once made, the Chineso alchemiste, cwing ta thé.
badnesa cf their hypothesis and the futility cf their aime, were
slow at imlrovoaîent lBut the doctors of the Arab colonis
in China carried to Bagdad the germe cf the. Chinege dîscov.
eues, and thcre tbey were elaboratotd lato new forme. lu short,
in rnany arta aîîd bciencez§ the Arals loarued fromn China, and,
assisted by Ne8torians, Joes aud Greeks, ieîpravcdl on wbat
they learued. la course cf years, cannon, matchlcks ana
sheila, for use ini sieges, wcre brauglit ta China fromn Mohatu.
medsu cauntries.

There are faint traces ini the eloventh century cf rude fire
arms ; in the tw.ifth and thirtesnth centuries the. recarde ef
their use in the Chinese mats becamne fréquent sud distinct. The
Golden Tartare, lu their wars -vith South China, in the twelftk
century, uised cannon, which they called "heavy eh .klng
thunder." lu on irora tube wss placed pawder, which. wu
« set fi re ta, sud would hum doien haîf a s5uare Il cf houses
and pierce a coat cf mail cf iron rngs." lt ze xpressly ststed*
that Geeglîze Khan, the mongol conqueror, ued cannon in hié
wars. Kuiai lKhan aise u4ed those weapons at a sioge celé.
brated in Chinese history-that; cf Siang.yaug. lHearinig, it la
said, the sonna cf the explosion, whîi shook the sky, anid
eeing that the balla entered saven feet inta the earth, the.
Chinese defenders cf the city capitulated. It le clear thtt
China owed its knowledge cf artiflery ta the Mohammedanis.
lu the fcurtcenth century commenced the European intercourse
with China, whicb then abandened tlieÂrsa and teeir tiiePor-
tugue.'e as teachers in the construction cf weapons cf warfsr.

VIBIÂTION OF SoLiL> Bonsr.s i CONTACT wirru LiQUIDO.
-Rcceiit invcstigations as ta the effect of liquida contaiuedl ii

glass vesseis upon lte Pîtcii cf the souni1 pradncedl when the.
latter are sot ie vibration have yielded the foilowing résulte.
1. The geomectrical lowering in pîîch (ratio cf number cf vibra-
tions) pradnced by a liquid ccntaied je a cylindrical gises
compietely filled b>' it la lms in proportion as the pitch cf the.
emeygai hi ber. 2. The arilhmetical lowering of pitch
wit c lin neglass cf moan piteit le appraximalel>' pro.
partional to the recîprucal of the square root of the number
of vibrations cf the empty giss. 3. The iowering cf pitch
wheu lte glass is compiote>y tilled ia Dot ucticeab>' depeudsst
ce ite beight. 4. Thse geoisetrical lowering of piteli praduced
in uyliedrical glusme cf difforeut widths là greater in proportion
as the glass je nrrower. 5. The arithitietical lowering of
piteli with cyiinders of diflereut widths le inversely au the.
square root of the width. 6. The arithmetical change of piteh
islinvereypropcrtioneal ta the square roat cf the number of
Wav.oloetheorthe sond given hy th. empty gise oontainsd
betweeu the walls sud axis cf the cylinder. 7. The low.ringt
af pitch is greater as the donsit>' cf th. liquid la greater. S. It
je greater in proportion as the compressibility cf the. liq7ýJd le
loes.

BRAINI-WFI(RT OF nove AND oiars.- lu the final reulIt cf
thé consparisou cf the. two sexes li the humain race, anatomical
researchcs will forra an important factor. Maiiy analoarne
have recognized tuis fsct, sud have iustituted campaxîisons
beteen tM sexes front varions points cf view M. Gnstave
le Bou reviews the. wark cf M. Manouvrier and that cf M.
Budi, bath cf whom avr that « se. ha. ne influenoe en brain.
weight. With thein the inence of sex ije net bing morms tha"
tie. influence cf heighl , sud if the females as a whol. exsîed
the. maIes in hrain-weight, it la simpl>' hecams the. weight of
the. body in the femnales la much belaw tint cf lhe jiales." M.
le Bon pute the tser>' cr hie adversaries ta e test ln a Véry
ingénions manner b>' comparing tic braies cf males aud fié
males having aibout the samne weight. B>' tuse investieation
itie shoen that in the. great msient>' of cass th. male childrea
aurpe.u the females cf tha saine weigit; ie their cmna cirou.
ference.
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