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TRANSPORTER BRIDGE ACROSS THE MANCHESTER 

SHIP CANAL. 
BY TH� RNH1,I�H eOnHl+�.'-iFONnRNT OF THE �CIRNTJFIC A.MERtCAN. 

The latest transporter bridge is now nearing com

pletion acroSS I.he Manchester ship canal in England, 
connecting V{idnes and Runcorn on opposite hanks 

of the river Mersey. 

The structure when finished will be the largest 

of its type, as it will have a clear span of 1,000 feet. 

Tn design it is exactly t.he same as an ordinary �tiff

rned suspension brilige, except that the approaehes 

to the bridge are at a low level, and Doth veh ku!ar 

and pedestrian tralfic will be carried across the r ivor 

in a car suspended from the bridgc. The utili7.ation 

of low-level approaches dispenses with the erection of 

costly high-level approaches, wh ich arc necessary to 

give admittance to the suspension bridges of the gen· 

eral type. 

The iliea of a t.ransporter ferry bridge originated 

from MI'. Charles Smith, of HarUepool (England), 

who HUgg-est:ed I.he constl'uclion of such a structure 

aeross the tti vel' 'fees at Middlesborough over thirty 

years ago, llnt: hiH suggestion never saw fruition. 

The H.uncofTl and Widnes bridge, although similar' 

in the main prineiples to that at Bb:el'ta, is widely 
llissimilar in itH general construction, The 1,000-

foot span gives adequate clearance over both the 

river anI) the :\{anelwster ship canaL The lJrillge 

is approached from hoth banks by an almost flat 

roadway at a Sll ita b le level, huilt between stone and 

cOllcrr;te retaining walls right UP to the water's 

edgc. Vrom thiH point over the foreshore to the 

base of the towerH, t.he approach is carried upon 

Ktpel clliptical girders resting upon c ast-iron co)· 
umns, "1l1lP01·tin!� a corrugated steel flooring npon 

which is laill wood paving on a concrete lied. This 
,'I·eiioll of t11C roadway iH :l5 feet wille hetween 

rmrap<'tH w ilh sidewalks G feet wide on either side. 

T h e  towers 

w h i ch carry 

the callies an,l 

rllC f;j iff()lling 
g i l' I! () I' S are 

r: 0 n R t l'uete<l 

throllghont of 

Hteci, and I'i�c 
1.0 a iIei,�ht of 

1 no Illet. allov!" 

II i g h - water 
ma rl\ . There 

are fOll r  tow

,'1'" in all, two 

at. either end, 

alld (�ach lower 

l� finn Iy bolt

ed 1.0 rnuI' caHt

iron cylinders, 

('ach of H feet 
11 i a In e t e ]. _ 

Th('�e caiHsonH 

:11'(' fi I'm ly bolt

ed to a solid 

,'m'l; founda

tion. 

Scientific American 

ure with a bituminous compound. The ropes are laid 

ill parallel, and when made up into the cable, the 

whole mass is covered with a layer of the same com
pound, and the whole is then incased in two layers of 

strong sail cloth saturated with hitumen. 

The anchorag-eH of the cable backstays are in the 

solid rock about 30 feet Ileep, with screw adjustments 

fixed between the anehorages and the hackstaYH_ 

There are two longitudinal stiffening girders sus' 

pended from the main cables, 18 feet deep, and plaeed 

35 feet apart horizontally. 'rhe underside o( the girderH 

will he B2 feet ahove the high watcr o( the river helow, 

thus leaving plenty of clearance for the passage of the 

largest vessels underneath. In the center they will be 

hinged so as to minimize the stress arising [rom the 
deflection from temperature, the girders rising and fall

ing as much as 2 feet 9 inches for a range of tempera

ture of 60 deg. F. on each side of an average tempera

ture of 60 deg. F. In order to allow for the longi

tudinal expansion and contraction, a unique arrange· 

completely under his control. Reverse amI forward 

gearing are to be provided, so that. the car can be driven 

in either diredion as desired at a moment's notice, 01' 

if the exigencies so demanll it, the engineer can stop 

the car very quickly by means of the brakes. The 

time occupied in crossing from one side of the river to 

the other will he ahout 2Y, minntes, which is equiva· 

lent to a traveling speed of about 444% feet. per minute. 

Including time for unloading alHl loacling, it is antici· 

pated that nine or ten tripH per hour will be made. 
The car is to be propelled by electric tract.ion. The 

rails upon whieh the trolley is to run are fixed upon 
lhe lower llange of t.he Htiffen ing girders. The trolley 

ii; 77 feet in lengt.h, and is I�arried upon 32 wheels, 16 
on each side_ It iH to he propelled by two electric 
motors each developing 35 brake h orse-power. This 

iH more power than will be necessary for actually 

driving t.he (:ar; Imt the high power has been adopted 

to enable any HlHlden emergency, such as a strong head 

wind against a heavy load, t.O he COIled with, and fur

thermore to effect economy in working. The motorH 

are attached t.o a kind of bogie arrangement in the 

trolley, HO that in event of large cnrvature of the bot

tom !loom of the Htiffening girdern, arising either from 

temperatllre or loall, the driving wheels will still bc 

ab:e to "ecnre a f]rm grip llpon the tracl, metals. Auto

matic and hawl hrakes are provided, and it will be 

pOHsible to bring the ear to a sL:mdHtill, even when 

traveling at fnll speed, within itH own length. 

The engineers for the work an, MessrH. J ohn J. Web

ster, lYL 1. C. liJ., of London, and ,fohn T. ,Vood, M. I. 
C. E., of Liverpool, to whom we are ind�bted for the 

accompanying illuHtrations. The I.ot� I cm;t of the 

structure will approximate $6,,0.000, which is ahont 

onc-third of what a 11 i�h-level sl1spension bridge woult! 

havc cost. 
--------.. .... '4 ..... �.�----

A series of experim�ntH have been cOT1<lncte<l at 8t. 
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tah ing llJl j he variations in the length of the cah:e 

due 10 the l oads ann climatie conllitions. 

There are Iwo main steel cableH. F;'ach consists of 

nineteen steel ropes bo und together. a rope iJeing 

composed of 127 wires of 0.1 (i inl'h diameter, so that 

pa(�h (cahle is huilt of 2.41 � Wil'e5. 'rhe total diameter 
oj' the cable is about '12 in ('lIp�. '1'he t.wo I'ailles rf'pre
�,pnt a weight of 24:{ toml. anlj t.hp wirf' is I'a]rahle of 
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THE BUILDING OF AN ENGLISH TRANSPORTER BRIDGE. 

ment has bl'en adopted. The girders are fixed to verti
cal roekers, which furthermore carry the overhang of 

the girder;; when the car is in the dock at the t.ower,;. 

TtJe transporter car or ferry I:omprises a platform 

5S feet in length by 24 feet beam, suspended by l,teel 

wire ropes from the trolley above. The ropes are so 

hung that t.hey prevent either side or end oscillation 

of the car. The latter will be of sufficient dimensions 

1.0 accommodate at one time four large two-horse 

wagons and :}OO passf'ngers_ For the con venienee of 

the latter, and to afford protection from the weather, 

there is a gla7.i'l! Rhelter. with follling doors at I!ither 

t:1lI1 and Hides. On the top of th!: eaT' will he placed the 
l�ugiIl8el"R eabin. containing contmlling levers and 

Rwii.chhoanl, so that he will have a eOlllplete llninter' 

rupted view of the course, and the car at all times 
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range h e  a v y 

Russian cav'll-

ry revolver of t.he Nirwan type and a heavy American 

Im1Lenl revolver, respectively. but in each case the 

shotH Lhat were llred at. the breastplate failed to pelle

trate or even lien t the inncr surface of the Cuirass, 
rt'maining emhedded. �ven explosive bullets did not 

dllmage the breaHtplate. l�xJlerimenLs were also made 

with a Rteel bayonet. a Cir(,�Hsian Ilagger, anll a sword 

of J)amascuH Hteel. TlH� bayonet a.nd the dagger 

broke witho llt cutting tIle breastplate, while the saber 

simply marle a dent on the (lntHide of the fall1'ic. 

• • • 

SOllth Afrir:a con1.ributeH about \1[; pcr cent of the 

world's snpply of Iliamomls. the t.ralle being thns eon

trolled 1 1y tlH: D!� Boenl Consolidatel] mines. which. in 
the year ending' .Iun'! :lO, I !lO;!. l'I�COVprp(1 2,17[;,802 

carats, valued at £5,241,173 ($25,507,042). 
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