-upon the sixteen miles between the pro
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“fx “Bradshaw’s Raflway Manual” for 1862 or
1863, m=y be seen m@gﬂti}em of Canadian
raileays the following brief notice: s I{amilton snd
Port Dover Rallway, seventeen miles long, under
construction from I ton to Caledonia, on the
Grand River. Werks net pa-nceediug.“ This was
pearly all that could be said about this road for the
ﬁﬁighirtyyarsaf 3is existence, Tor it -was one of
the earliest projecta in the coustry, charlered im
1536, and apporently one of the mest desirable and

either to the business of the “*anrbitious

sto~ 1lnmilton, where It was to commence, orof
the Great Western, with which’ it was to connect:
+he parent Act of Parliament, which nltimately
developed info the Great ‘Western Charter, promoted
incipally by Allan Napier (afterwards Sir Allan}
3-Xab in the interest of Hamilton, was for 2 mil-

way from the head of Lake (mniario af that place to]

the navigable waters -of the River Thames, a due
east and west iine, connecting lakes Ontario and St
Clair. Shordly afterwards, and before any commepce-
ment was made to the works, the Niagara and Detroit
fiivers Railway Company was incorporated April
9, 1536, to coustruct a railway from the former
of these Tivers in the township of Beriie opposits 10
the city of Buffalo. to the Detroit river at Sandwich
(the first inception of the present {anada Southern),
and with this latter company. mnfortonately for
jizelf, the Iamilton and Port Dover was atiliated.
‘All these original schemes and companies, however.
Iay in abeyance, and when, ten yrars afterwands, the
{ireat Wentern Railway was commenced, the very
_pbvious copnexion with 1ake Erie was locked npon
wiih disfavonr, a3 ealenlated 1o draw off a certain
amount of through traific between the west and
Lake Qutario which wounld thus find its way le-
tween the two great lakes by a coemparatively shorl
roal. only 4 miles in lengih, a8 azninst the 140
miles of the Great Western. Rallway men in
those days had ne confidence in these routes in
competition with steaners, and hence the erronegus
reasoping which deterred the {ireat Westera from
assisting. and_ helping forward this very promising
inbutary and complement of their own system.
The Port Dover line from Hamilton iz -the patural
extension of the Toronto “branch of the main
Hne, and 1he two together wonld have formed with
it 2 St Andrew’s cross at familten, mutnally giving
and recviving on each of the four converging lines
the traific and connexions of the other three. Ifis
chear now that had the Great Weatern taken up this
cadway in its thea shape, they might have retain:-d
their monopoly of the Hamilton traffic in every
direction for years yet 10 come, The {1amilton awml
sorr Doser Railway consequently remained for
years with some ineonsideratle amonnt of work doue
june-
tion with the{ireat Western Railway at Hamilton
and the Buffale and Lake Haron at Caledonia, to
¢ither of which roads it would have been an exevl-
Lent feeder, but peither of which seemed 1o care fur
jts allianee or eompletion.

By an Aet iw& Deeember 21th, 1869, the
chiarter of the 1familton and Port Dover Railway.
whicl bad expired, was revived for ceriain parposcs.
and as x wecessity for the wimbng up of 1the rom-
pany, ud the eame day & new company, the amil-
ton an-d Lake Erie Hailway, was ergated to construct
a ratlway over the eane ground and 1o take over
the incompicte works, On completion’ of these
nepoligtivps the foruer eompany ceased to exisi,
aud the uew one commenced, {ree from.all ebliza-

~tipus, with a considernble amoust of work and pro-
grrty already acquired, and with power to morigage
the whole ermeers and start with a fresh issuc of
bonds. ‘F'o this new peheme the ety of {amilton
voted ax a gift 100,600 dols., the county of llakdi-
prnd contnbated $5,000 sols, and the Ontario
{overnment subsidized it to the extent of 3000 dols,
per wile of eompleted road, With this assictance
the road was completed in 187+ betwedn Hamilton
and Jervia, 33 milez, the point of interseetion of
Ihe b air Hne® of the (reat Western, whien finaucial
dispuies enlwinated belween the company and e
contractors, and threw the affairs af the rompany
ayain into confusion. By-.2 retiurn made to the
Government, June 39, §575, when the ouly work
done was thia 33 miles, without a siugle fieavry or
expensive strueture upon it, a surface line through-
oat, thers had been raised :

dels.
By shares ... 142241
By bonda ... s s I L

{Tamilton wanted all thar Torento lad, and if the

And there was in addition a foating
dentof ... - .— 535,000
- Atotalof - e - .. e 1754240

whilst the total cost of the railway and rolling stock
is put down at §50,000 dols, Tn other words, whilst
the contractor had; received 374:241 dole, in cash and
daimed as & debt due fo him more than the balance
of the whole work done, 2 morigage of 25,000 dels.
per mile had been fastened npon the road for which
to value whatever was hown in the works. Atthe
same tinte the receipts for the previous year had
been 85035 dols., and-the expenses 45385 dols
“Fo save expense the road had been carried through
familion principaily on the line of the publie streets,
the *depot™ in that cify being 2 mere platform and
shed extending from one cross street to the other,
and the whole work as poor and imperfect as would
pass under the pame of a railway and secare the
Government subsidy, whilst the capital swelled to
pearly HUU60 dols, per mile, was safficient twice
over 10 bave complefed a good bonest line between
the two poiuts, finished and furpished with adequate
rolling stock, and able to have paid its way and
teturned a fair amount of interest 1o the outside
investora. ‘The tratfie indeed for = new line without
runuing arraugements with the roads at either end
had proved fairly remunerative, and 1he line was
developing a business which showed that it wa3 a
necemmily for the country, and a desirable acquisition
16 any of the intersecting railways:

In the yeaf 1572 2 company Liad been organised
10 complete a railway frow Hamilion to Barrie and
Collingwood, the two termini at that time of the
Northern ailway from Toronte. There was. itis
trac, B0 viry obyious necessity, as faras the country
was coneermed, for this line, uo tratlic existed between
tho=e nortlicrn points aud -1lawilion, and i there
had heen, the Mbrthern and_ Great Western Rai}-
ways had a junction station two wiles west of
Toronto, at_which such traffic could have been
interchanged, The distances from Havdlion 10
Barrie and Collingwood by the existing route were
44 and 129 miles respectively ; by the new road it
was to be 05 and 195 miles, scarcely sufficient
apparently to justify the proposed outiay. Bat

Northern lad grown jnto 4n imporiant line and
developed a tratfic sufficient to maintain itself and
enrick Toronto, the new line it was expected conkl
1o as much for the city of Hamilion., The new
company anned in fact at more than this. Their
Actempowered them to construct their railway to
one of the lays in the townslip of Say, 30 miles
10 the north of Barrie, and to continue the same in
the direction of Lake Xipiasing 10 a junction with
the Canada Central and Canada Pacific Railways,
thus placing their road on the great highway
between the (anadian Trabscontinental line, ami
the State of New York, the shortest and perhaps
best route between the Pacific and the principal
Anlantie poris. In the early part of 1576 the works
on ihia line were commenced, and though delayed ul
first by some difficulties as to the ronte tobe adopted
on leaving 11amilton, before the close of the year
the Tails were laid 35 wilepal st to the crossi
of the Grand Trunk Railway st Georgetown. Pre-
vious to this, bowever, an amalgamation had taken
plade between thetwo railways centringat Hamilton,
the Hamilton and Lake Erie being merged into the
newer and more importadt line, and jts financial
afinirs being placed on a beiter bazis, During 1577
the yortion of new line_to Gieargelown was opened
for traflic, and 55 miles more were ) under
conelruction, 1he whole fine in work by the gnd of
fhe year extending from Jerviz 33 miles south ol
Tlamilton 1o Harrie 854 miles to the north, besides
151 miles on the Collingwood branch ; and before
the elose of 1875 the eomplete fine was in operation
from Lake Frie at Port Daover to Lake liuron at
‘Collingwoo!, with a branch to Lake Simeoe at Darrie;
a total of 177 miles This result bad not been
obtained without seme inerease io the eapital, the
{overnment aid had amounted to 406,500 dols,,
she musicipal bonuses had been extended fo
774.0817 dola. but the amount raised on shares was
yot mmaterially inereased, and the total capital
caized by the prospectus is réturned at less than
when at the Hlamilton_ and_Lake Erie the line in
operation was 33 miles only in length. . ’
‘ILe lne as then somplric commeneces at the har-
honr of Port Dover on the north side of Lake Eric

1), 1iles west of the entrance to the Welland Cana}

and +thé ecoal business from the bituminoua

southernly -point in Canada, 2
Jirection from Toronte sud Hamilion, the three
places being almost n s straiphtline, and if the same
couTEe wWere continned across Lake Esie, it would
strika the dty of _Cleveland, the ontlet of the coal,
iron, and eil productions of the Obio valley, and one
of the most Imporiaed srting and masniactoring
centros of the West, From this and other places on
Laka Erie, Port Dover is one of the best points fo
intercept the traffie to Canada or the St, Lawrence,
and thongh rather wantiag 28 2 good , it
ghares thie diseredit in common with slmost every
one of ibe Lake Erie ports; for none of the
Canadian harbours on this inland sea are either very.
secure in stormy weather, or have naturally 2 suffi-
cient depth of water, The huarbour now belongs
to the Stratford and Lake Horon Railway which
also commences at thiz same point, both railways
having equal access to the wharves, and the same
terminal facilities, and both crossing in their diverg-
jmyr course north-east and northi-west from the port _
all the great cast and west lines that traverse the
{anadian peninstla betwéen the Great Lakes. At
1ine miles distance from the common terminus by
1he Hamilton line, aund eight milesby the Stratford,
they cross the *air line ” of the Great Western at
pointe 11 miles apart. At 19 miles from Lake Erie

they cross the Canada Soutbern 26 milbs The -
srantford extensions of the Grand Trunk and

fireat Western are each -intersected by the two’
Port Dover roads at points 35 milea asander, whilst
tkie main line of the Great Western is_crossed by
hoth 45 miles apart and in 40 and 43 miles respec-
ively from their commeon starting-point.  Still
further porth again the Grand Trank is in

77 and 63 miles from the southern terminus of both
At Georgetown and Stratford, a distance apart of
59 miles. . i

The 1lamiiton and Nortb-Western, after Jeaving
Port Dover, runs across a ¥ich agrieutural and
jevel conntry to the village of Caledonia, 26 miles
from the terminns, crossing in this distance the air
Yine of the Western, the Canada Southern, and tte
Baffaio division of the Grand Trank all on the
level, and with a junetion siding with each for™
ihe interchange of traffic. At each of these places
is a thriving village, and at Caledonia espedally a
very considerable interchange of traffic at one time
100k place with the Grand Trunk, which made this -
temporarily fig freight and expresa nger route
between. Toronte and DBuffalo.  The distance
between these two citiea by the Grand Tronk, pass-
ing over an acute angle at Stratford, is 203 miles ;
by using the 51 miles of the Hamilion and North-
\Western between - Georgetown and Caledoniz, this
was reduced 1o 139 miles, and a very heavy coal
and general traffic was for some fime run by the
Grand Trunk between these important points over
the iiamilton and North-Western line. -Circum-
stances have, however, interfered to prevent this
accommodation between the two companies, and
ihe locomotive conl for Toronto and general freight
i= now -drapgped round by Stratford, 203 miles, at
the same tates that the Great Western charge for
the 104 miles which their Jine makes between the
same points. At Caledonia, the railway crosses the
{:rand River, the most important river on the whole
route, apd immediately north of the river the Grand
{runk Rallway at a union station for both roads,
the village itself Deing on both sides of the river,
which Tuns throngh its centre, and which is hero
crossed by the main atrect of the town on a mag-
aificent iron bridge, which was erecied in 1875, 1t
is noba very ancient place, and thirty years since it
wwas only struggling into existence on a very modest
scale, In 1535 the Grand River Navigation Com-
pany lzid out the original building site on the west
gide of the river in the township of Oneida, the
plot containing only 16 acres, which they named
after the township. A year or two afterwards the
same company laid off another village on the oppo-
site side of the then unbyidged river in the town-
ship of Seneca, again paming it after the old
[ndian fribe whose Teservation this had gnee bern.
in 1843 the Government laid out a Dew village,
Caledonia covering both gites,, and the immenss
water power of .the Grand River commenced to be
utilized for manufacturing purposes, and has drawn

.

an important railway jnnction. From this point

2 healthy bisiness population round what is now -

coalfields of Ohjo and Indiana. The harbeur . °
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 STEAM TRAMCAR FOR LOCAL TRAFFIC AND BRANCH
_CONSTREUCTED BY MR.'s. THOMAS, ENGINEER, MATYENCE, GERMANT. o
(Fér Description, see Paga 555 '
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former is taken from g distanee of 33 miles into the bar the Barlington Bay Canal was constructed and a largish fishing locality long before either Toronto
bav, and ferced into & reservoir on the brow of the opened in 1533, The railway skirts the southern or Hamilton wasinhahited. Here therailway leavex
woowtein, which holds 9,000,000 gallons, aud shore of this bay, and then crosses the bar which the beach, and rising from the Lake Shore, at 2
1s 2 high-pressure service orer the whole town separates it from Lake Untario, crossing the canal distance of nine miles from Hamilton by thin railway
snificient for all purposes. Along this same by 2 very hand ifon drawbride, built by the and eight miles hy the Grent Western, crosscs that
1scuntsin brow and ding a magnificent pros- Hamilion Tool and Bridge { ompany, whick han ruilway’s Taronto branch at a place ealied Burdingion
pect is the insane ssylum, a rpacions and beantiful tuwmed out some very fine specimens of bridgework, . Village, and thenee proceeds north-east and north to
ttroetore of red hrick, wiich ia o preat crmament to of which this probably is their best. The Wzmmmaﬂmm,ﬂqum
theeity. It was first oecnpied in 1576, andin 1mm‘mﬂamdﬁrﬁhﬁﬂmmw;uﬂﬂmnﬁﬁﬁ from the terminus on Lake Ese,.
had 320 patients. Another handsome building I of ﬂ}emaal,shnwingwhenhphmmdur.mm.'hﬁeitmmﬁ:e&ﬁﬁti%feyﬁnﬂw.#ﬂtﬂh
the new court-hosse bullt in 1578 §or the county of of 135t, one on each side of the central pier. it forms 2 d route between Hamilton and
ermkmweﬂufam;ﬁy,mﬂwﬁzki;m‘mhriageisqmmdmdﬁmwgmuugim,iTmto. Stll trending north, in cleven miles it
of the finest, edificen in ihe Donsinion, It fronts on which is attached to s side near "the eentre, and | €rosses over the main line of the Grand Trusk at

 Prinee's-eguare, 168 ft. in length, the main build works 2 small pinion on the bridge, which engages | Georgetown, a ide track diverging from the.rail-

ing being 51 f. deep and the wings 61 ft, the cogaof 2 fixed spur-wheel boltedin scgments on way half 3 mile fram the crossing joining the other
built of the beawtifol magnesisn Yimestone of the circular ceniral pier, | road on the level at the Grand Trunk Siation, and
the Nispara outerop, and quartied withintwo or - Burington Beach cinims fo be oo of the most : serving the connexion between t:hztwﬁneu.whlch
thyee miles of the city. Lzaving the “siation™ fashionabl :mﬁfmﬁ.ndmlnmﬁmm&?mwmboﬂb
at Hamiton, the rsiteay iraverses a sireef fur excellent hotel admirably placed on the railway nad;Seua miles from this, stifl irending morth, the

the pext halfmile, and then duscending on 2 sieep near 10 the canal, equally aceersilie by the steamers Hamilton line comes nearly alongeide the Orange-
grade ps andernesth the Great Western Bﬂn;, gussing throngh the owe, and ihe numerous local
2nd follows for some distance the' southers margin trains which 1pn fo Hamilion on the other, makes
of Biylington Bay, a fice sheet of water shont six {his & most convenient resort either from Toronto or 3 T
miles aeyoes jn s widest part, and nearly triangnlar from the west, and a popular “watering place from 1he North-Western line at a Jittle hamlet called
in shape with its veriex si the opening of the . which Niagasa, St Cnthnine's,mdnhuadz-eﬂnthzr'ﬂign.aﬁawlnﬂ}ﬂn trguilng-;:gdlydmu-ge. .
Desjardins Canel just nortk of Hamilten. Tbehsseni;“s}wvﬂ]:e " are easily reached. Aitlaenczﬂsithe Hamilton line keeping due

1his trisppie is 2 leng =pdy beach sbout 3007t in end of it j

breadth, and rix miles long, which separafes ﬂ!e%].aie()nhno wrn one’ of the Srst, if npt the very T west. The next =x miles s on 2 steep ascent, the
waters of Burlington Bay from thbose cf. Lake ' earliest gettlement in Ui}slgs'ec:mda., exclnsive of rtailway rising 1o the height of ia_ndﬂukedi}y the
Optario. ‘The bay inside bas 2 depth of 251, and | military forts, apd the villages enrrounding | Caledon Monntains, and in gix miles from Sligo or
0 axes of about 10,000 acres. Through this 'zand ! them, and which as Wellington Square grew to be 1 93 miles from Port Dover passes underneath the

vitle hranch of the Credit Vailey, the river only’
being between the two railways for nearly threc
miles, when ihe Intter mailway croases the river and

-
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“fableland whi forms-ilie weatersfied Bepwéen the
 piveps running north and south, and 17 railes Torther

- Beeton Junction'is renched, where the fwo branches
of the railwayio Collingwuod. on the north-west
and 46 Barrie on the north-east diverge. To-this
_point the Hamilton and N orth-¥Western ‘has crossed
“no less than fine different railways, of which six are
.on’a Tevel; the co - throngh which the road

. -passes, ‘excepting for the first 30 miles from Port
i3over, is not egoal to'the average of Onldrio, and

2 for the whole distance from Hamilton {o the Mono
" - ‘crossing of the Torento, Grey,. and Bruee it must
necessarily with, the ether railways which
-are. closely pamallel, and which as & rule foHow the

- direction of the traffic, whilst the North-Western.
: v rnis in the ¥ight course for any trade

éxeepting that going te-liammiton.

STRAIGHT-LINK SUSPENSION
BRIDGES—¥o. 111
: By 1. Craxrox Fipize.

11 Tue slierations of stress which acedmpany
chanee of tempernrure, when the romdway girder i
abutfed between immovable plers. may be more
7 iy anpulled by carrying the girder on at
each end as a sirut to the horizomial stress of
“the backstay, whose vertical lifting force may bo
resisted by holding-down bolts or a vertical anchor-

backstay attached to move Ireely u
ment- Thos, in Fig! L Iet 1he way girder be
eontinued- throngh the pier-E 1o AL where the
_backstay A 3 is attached 20 i, and where it is
also held down by-a vertical amchorage A O, but
left frée to move -hovizontally on the abutment =t
3 The direct pull of the backstay 3 M will thns
be rescived into o horizontal compressiop in M E.
and a vertical tension in A 0. Now if the memberx
A FE is of iron (no matter whether it be a plate

in one with the upper and lower members
_of the captiléver, or whether it bo an irbn tower
fixed to the pier ¥ and aliowing the spddle at A fo
move along the top of it npon rollers). it is evident
that any expension by heai, affecting all the iron-
work alike, will nor alter the proportions of the
triangle A M C. so that jts only effect will be a
Forizorial motion of the -gi and siays as a
~whole : there will be mo deficerion of the roadway,
and mo alterafion in the stress of any member. -In
this respeet the present plan has an ndvantage over
any that we hare hitherto considered—for the sake
‘of brevity we have not stopped io consider all the
effects of change of foum by beaf or strain in the
previons examples, but T will be ovident thatin
all cases 3 deffection of the roadway girder will
engue From myle_ngﬂ:mi:zg the inclinéd stays
and buickstay, Just as it i the ease of a
comution, suspension bridse- from the extension of
the chaiws; and onless the girder is hinged in the
centre # uﬂ]he'ih‘tﬂeto:ix;ﬂl'mgﬁmﬁ@mxﬁs
canse; but so far as a-regulir expavsion by heat is
eor d, -the p t exampli: s freed from any
effect of that kind by the movement of the point

the abur-

- M, which exactly fakes up_ ibe expandien of the
inclined slays }t_ﬂd‘hﬂnkﬁly:_'fhe bridge will

eyiéenﬂywryﬁsimﬂzsamknfcautﬂgfm:

the stress in the Jower member will be proporiional

at different points 16 the ordinates above the pava-

huhfmﬁg.&and'th::ﬁnmgﬂueat}:wﬂllx

EB(r4e) 22 this will sbo Le fhe hoseont
o of the stresses in A Mand ME. The
5 mass of

same as-thut of the pairof divided

A vinder paragraph s In that
member might be relieved of a good
eoupling the longest pair of stays,

| foreeat 3[:(114-?)__" .

age, so arranged as to allow the girder with the |

the bridae betwern the piers will, | P22

ahi | penaltimate stays ironld oniy-advance horizontally ;

‘there would, therefore, be a short. and suther
sovere bending of the girder at G, if it is mot
sifficiently flexible {o decommodate: iself to- thiis
defleetion without ninch resistance, the middie pair
of stafs wonld be slack and would not give their:

pair would ave o carry more than. ihen proper
share ; eonversely, a fall of lemperatare would Lft
the point C, and if the roadway girder were a stff
one, the middle pair of stays would have a greab
dead mere than 1helr proper oad.

The stress in 1he vertical anchorge 31 O will, of
eourse, depend wpon how mnch of the span is renlly
cantilever : 3 weevat to the firsl greangement.
which is sfuclr the simplesd. and sommbke it ol
wmutilever. the kad ppen EC will exert o Lifting
EC . nd if thore s no
2ME
anc MU ;

O With remard tu the ceonomy of tlos plan.

as

}I..

proper guotz of support., and consequently the next-

Toad upon JME, this will be the siress in the)

|

56 that N ML =F, #=
::3_: ® (iension-in the
girder). Sanin, when't in
side span buat not. thie conire *5pi
weighi on the right-hand side
supported at N, wheve it will A d
pressure upon the xbuiment Qf i ‘and - ap
e Fely upon the fransverse streigth’ 9f the ik
way wirder lo eirry the rolfing lead, thii down:
ward pressure upon ihe abutment at N am enly Jie -
bnu_:_;:ht Ly a compressive’ throst in the lnx:!;:ﬁ;q-_
1 Nand 2 tension In thie member ¥ X, the hori
zoutal component of both heing zf - Thus the
F i

ar: 4

divrrnm uf strsews in U lower mémber will Le .

the curve © F, X, i Fie. 5. i which ¥, ¥, isa
prasbola pamidd to Fo X, so that XX =F; =F

s ';‘:_"; = thi horizontal force at X {tomjresdon
L3 -

 —— e . —
[

compiared with that of previeus cxamples, ity
be observed that the Imckstay 4 3 i+ commnm tu
all ; the eombined mass of M E and M U will
perfaps. in some eases, be not very much heavier
than chat of the dircet anchorage M P which would
Le required Ly other methoda: aund against the
differenee, whatever it be, we lmve o set the
savinic 3n masonry which s effected o this system
Ly the vertical anchomse. .
12, If we employ the exira length of mpandway
sirder bheyond the lowers to earry the Jonted over a
pair of side openings and thos vonvert the stroce-

ture intoaC Dhree—span bridge, as shown on the
right-harid =3de wf Fig 4, we shadl Bt only cover

a greater widih buiween abutments with alou the-
same waight «f supersiructure, baut the- snchorase
will be Rdicved of a wreat part of the yerticoal
faftin® siress.  There will arisc however. e Bew
points to claim our atiention.

' Let us first the side span F X 1o e eyual
i FC or Walf the centre span, and the maadway
sirder FX 1o le supported by incliy el stays at
short intervals in the same wayat A
stay.” Then. muder the uniform the whoh-
thing will be Ialnced upon the picr ", aand there
wifl be neither nor any apward pull wpes

we mar il call the lacksiay, will dmve no stress,
o a1 heast o mwore thim 1he siay B C, the vertical
component in vach being mcredy equal t half the
toad of the last bay of roadway girder. The lead
upon the cemre span wil] produce exaetly the same
drpses in the membens Ythe contye sjan that 3
did in the last cxample = thd, maximum horizontal
cpmpressioh at ¥ or 1ensi B will e {(pt+y)
P;Llf and to the risht of F each suceesiive siay will
annihilate the merement of stress brought by ihe
3 “mgsuytulhelcfi; ﬂ&ﬂﬁ%hﬂﬂtﬂ*ﬁﬂeﬁiﬂ
the roadway girder will bo as ihe ordinates below
the stydight Bwe ¢ FX in Fig 5, measured Lo tho
Lota CF, X for dend Jaad only, and te the
parabolzs CF, X when the Inidae is unifomnly

eorered with ihe rolling load: FF, being=p ‘,f%,

and’ ¥, F,_:ﬁ Hi;’ . Now when e rolling load

and ting 2 pertion of the roadway in ihe
éentre upon the smspension prineiple ; It ia the
preseut example B sgiedear ihat if the lackstay
A M is to fake the bon siress of all the
inciined stays, the stress-of the longest pair aes
iganyﬁmiﬂsgnt&hmghmemhdskngihd
the grder. IF we wish to have a Lit of suspension
bridge in the middie, 3t

- per ¢ : 203 thus,” starting 1he
| expansics m AL the point C weuld now drop
vértically while the poats at the ends of L

eovers the centre span, bot nol the side span, there
will be an execss of hotizonial tunsion at B and of
compresson at ¥, cqual 1oy b__”‘;, and anislmesd
by the stays upon F X : or again fhere will be an
wxeess of weight upon the amm ¥

the weight ppon thearm FXN, and emﬁmga]ﬁﬁng
force i N epal 1o ?i', which” must be borne by
and reguires a_compresioa m N F
and icusian in X 3 whese horizontal eompoficnt i
%-": . The diagrum of siresses willagw be C X

£

in Fiw. 5, Fy N beang o parabola paggilel to By N,

F 4, sany For |

the abutment . Thus, the bt sy 3N, which

¥ | The hurizontal compoment of the greatest’
Yackata

in the backstay und tension in-the girder). If
the backsiny s incapable of resisting compres-
sive strain, the roadway givder must earty fhe. " -
irregular load as a confinnous girder ; the defenmi-
nztion of its bepding stress and diflection, as affect-
ing and reciproeally affeeted bgeﬂm action of the.
i ¢ form a complex -

inchined stavs, will in that ca
problem wlhieh we do not now propose to ey

WP -
be saved from ihe nflie-

1% The Lackstny may
tion of compressive stRin 1oy modifying the pr

poriion of side to centye span, Lef the hﬁdge: z
Fiz. 4 be terminited at D instend of at X, sothal

the side spun is consderably less than half thé
centre span : if the proportions are snch that the
dead and live load together upon the short am
F D) do not pwre thun counterbalanes the dead
luad alenc upon the ong arm F € there wilk of
cotirme, b no downward pressure upon the alag- -
ment st 1), and, conspquently, no doh 1
the lackstay B 1. To'find the test lenygth of
side spani ibat wan be hiad without throwing the
backsiay into compression et - )

J i

a—thetilespan F 1 -
E=F C, or 1.df the ceutre span.
The deaed load 1o 1he keft of F will cxert 2 moseent -

e

[

. and te the rigin"n copdrary dotuent  of

297 the fifting foreo at 1 will e, fur dead Joad

ahome FE P ond when the polling Toad covers
Zar N = -

{the side sqan it will be# ¥ L2FD), Whien the
i 4

loads exaetly b:dnmﬂ__ v and ﬂm-ii.ﬂing furee 35 9 we

Imve s = L’JJ_;_‘J .
£~ 3 4

The point D is then Jocated at the interscetion

of the parabols Fy X, with the straight ling F X in
¥iz. 5. For wcample, if the intensity of rollin

intensity of 1
Toud is eynal to that of the dead Jomd, or =y, we
have a=_{’, ’ .
A2 : .
In ihe fing cxumple of this olass at Chelses,
desizrned by 3r. Ordishy, the centro span, 1 4ou e,
and the sde spans 1557t The greatest lifting

woeear when the rolling miwvmiﬁcmnmqm“r;.
Lut not m_ﬁ@mmmh%ﬁi "

%\

fenston

in the

in the v B D, and comprossion
2i D will ihen be D D,, Fig. 5=

radway girder
() E—pe®,
2d .
The diagrmm of maximum stress will be the
curve C ¥ D Vi 5, and for minimum slresses
theecarve CF, D

We have now ghnced vary mp{-n;ﬁc;zlﬁ;: at abont .



