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SUSPENSON BRIDGE 
Louis H. Shoemaker; Santa Monica, Calif. 

Application October 14, 1944, Serial No. 558,653 

My invention relates to suspension bridges hav 
ing cables formed of Wire. Such bridges are gen 
erally, but not always, used to span a river or 
other body of water, and my invention will be 
described for convenience as if it were so used. 

In the present type of bridge and in a bridge 
embodying my invention, a massive abutment, 
generally designated as an anchorage, is provided 
at each end of the bridge, which abutment car 
ries What may be termed an “attachment struc 
ture,' to which One end of each of the cables 
is secured, the attachment being solidly anchored 
in place on the anchorage. 
The usual method of building such a bridge is 

to first erect a small temporary suspension bridge, 
and to String the individual Wires of the cable 
from attachment structure to attachment struc 
ture, to which the ends of the Wires are attached 
by temporary fastenings and suspended on tem 
porary Supports at the towers, the floor of the 
temporary bridge being used as a working plat 
form, where the wires are bunched and bound to 
gether to form a round cable, which is then cov 
ered With suitable lashings and a protective cow 
ering. Suspension bridge cables are now com 
monly made upon the floor of such a temporary bridge. 
It is an object of my invention to construct a 

cable for a suspension bridge without the use of 
a temporary bridge, each wire of the cable being 
Strung from attachment structure to attachment 
Structure, and each end of each wire being se 
cured to the attachment structure in approxi 
mately its final position without the support of 
such a temporary bridge. 

In bridges as now constructed, in which the 
cable is assembled in approximately circular sec 
tion from the floor of a temporary bridge, it is 
extremely difficult to equally stress all the wires 
of the cable, and a relatively high factor of safety 
must be applied. It is an object of my invention 
to provide a structure having an equally high 
factor of Safety, but to reduce the cost by a definite 
and logical arrangement of the individual wires 
so that they will be more nearly equally stressed 
than is now possible, and by eliminating the large 
bending stresses now induced in the wires by 
bending around the strand shoes used as attach 
ments at the anchorages. 

It is further an object of my invention to pro 
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50 duce a cable of approximately rectangular, and 
usually square section. The individual wires, as 
they leave the attachment members, are evenly 
disposed over a rectangular section, and they can 
then be assembled in contact with each other i 

2 
in a rectangular cable, if they are initially of the 
proper length, so that they are each subjected to 
the same stress in the completed cable. 

Further objects and advantages will be made 
evident hereinafter. 

Referring to the drawings, which are for illus 
trative purposes only and which disclose my 
preferred method of constructing and erecting 
a Suspension bridge: 

Fig. 1 is a side elevation of a suspension bridge; 
Fig. 2 is a side elevation of a cable attachment 

structure; 
Fig. 3 is a plan view of the attachment struc 

ture, certain parts being omitted to facilitate bet 
ter understanding thereof; 

Fig. 4 is an elevation of the structure shown in 
Fig. 3; 

Fig. 5 is a plan view of two attachment plates; 
Fig. 6 is an end view of the attachment plates 

shown in Fig. 5; 
Fig. 7 is a side elevation of a wire end or head; 
Fig. 8 is a croSS Section taken on the line 8-8 

of Fig. 7; 
Fig. 9 is a side elevation of an alternative form 

of wire end or head; 
Fig. 10 is an end elevation of the wire end or 

head shown in Fig. 9; 
Fig. 11 is a diagram shown in perspective illus 

trating the curvature of the side and attachment plates. 
In Fig. 1 I Show a suspension bridge as seen 

when looking north over a river having an 
east bank 2 and a west bank 3. It is, of course, 
understood that the bridge need not necessarily 
be over a river, and the points of the compass 
used herein were adopted purely for descriptive 
purposes. The cable 4 of the bridge is attached 
at its east end to an attachment structure 5 and 
at its West end to an attachment structure 6. A 
plurality of cables 4 are, of course, used in an actual bridge. 
The attachment structures 5 and 6 are each 

mounted on an anchorage , the east anchor 
age being shown in Fig. 2, this anchorage being 
usually a block of concrete heavy enough to take 
the pull of the cables 4. The attachment struc 
tures 5 and 6 are duplicates of each other, the 
east attachment structure being shown in Figs. 3 
and 4. This structure 5 is anchored by eye bars 
2 and 3 to members embedded in the anchorage 
. The cables 4 are secured in the attachment 

structures 5 and 6 in a novel manner which will 
hereinafter be explained. The cables 4 pass 
over an east tower 25 and a West tower 26. 

It is, of course, understood that suspension 
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bridges, like all other bridges, are carefully de 
signed, and detail drawings are prepared for all 
the parts thereof. The length and position of 
the catenary formed by the cables 4 are carefully 
calculated. The finished cable A is rectangular 
and preferably Square, and it may consist of 25 
layers of Wire each containing 25 Wires, a layer 
being a single row of wires extending horizontally. 

If the attachment structures and attachment. 
members are properly designed, and the Wires of 
each layer all have the same effective length, the 
wires will fall into their natural places in the, 
cable and form a compact cable in which the 

O 

4. 
plates T, as shown in Figs. 3 and 4, the pull of the 
cables 4 being transmitted through the side plates 
T to the eye bars 2 and 3 and thus back to the 
anchorage f l as shown in Fig. 2. 

Referring to Fig. 2, the strands 32 pass to and 
through saddle castings iO, where they are 
brought together to form the cable 4. As illus 
trated in Fig. 11, the back edge 8 of each of Said 
side plates, T is curved in an arc struck from an 
axis A, which is located near the saddle plates 40, 
on the line of the intersection of the planes S of 

. . the top and bottom surfaces of the attachment 
plates. 

wires are equally stressed. This length is care 
fully calculated, and the wires are cut to the 
proper length preferably before being taken to 
the bridge site. Heads are formed or secured on 
both ends of each individual wire 5. These 
heads may be of various forms, those shown in 
Figs. 7 to 10, inclusive, being quite convenient. 
In both the form shown in Figs. 7 and 8 and that 
shown in Eigs: 9 and 10, a double coned inner 
split sleeve 6 is: used, this sleeve being in three 
pacts. As shown in Fig. 7, each of the: sleeves 
is of a definite diameter in the center and tapers 
toward the:ends. A primary collar 7 and a sec 
ondary collar 8; each have a... contical opening fit 
ting over the sleeve. Thesleeve 6 has:a cylindri 
cal opening therethrough to receive the wire. f 5; 
The river end 9 of each primary collar abuts 
against an attachment. means, as will be. later 
explained. The direct pull of the wires f:5, which 
are slightly corrugated where: they pass through 
the sleeve, is transmitted to the. sleeve, the three 
parts of which are pressed with considerable pres 
sure against the wire. The pull is transmitted 
from the sleeves to the primary collars . . The 
nut, or projection 2 or 22 at the end of each 
Wice is merely, for the purpose of preventing: the 
secondary collar 8 from working loose. AS, the 
stress is put on the wire, this: stress is: taken by 
an attachment plate whicil thrusts against... the 
river end 9 of each collar 7, the collars it and 
8, being forced toward: each other, thus CCn 

pressing the split sleeve 6 against the wire: 5 and 
gripping it, firmly. The heads. Shown... ace. a. pre 
ferred form, and, obviously, mechanically equiyi 
alert heads: might beformed by other means. All 
that, is needed is to provide: an enlarged head on 
each end of each wire 5 to take the pull of that 
Wire. These heads are generally designated by 
the numeral 27. 

In practice; the finished cable 4 is made up of 
several strands 32 for convenience in assembly. 
For example, the cable 4 may be made up of 
three-strands and may contain 75 layers of 75 
wires each. Each strand 32 will consist of 75 
layers of 25r wires each. The ends. of the wires 
are held in attachment plates 29 and 39; two of 
which are shown in Figs: 5 and 6. Each of these : 
plates has a front edge 9 and a backs.edge (; and 
is provided on the top and bottom thereof with 
grooves which formholes 3: slightly, larger than 
the wires. 5, but smaller in diameter than the 
heads. 2: 
containing 75 layers of 75 wires each, there are 
25. holes 3 - between each pair of plates and 76 
plates 29 and 30 for each strand and at each, end 
of each strand: These plates are: Solidly. clamped 
together in the finished bridge, and: they, transfer 
the pull of the completed cables ; each contain 
ing 5625 or more or less wires: 5. The attach 
ment plates are secured in the attachment struc 
tures. 5, the front edge of each of said attach 
ment plates.abutting on the back edges 8 of side 

In the actual construction of a cable 
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Similarly, the back edges 9 of the at 
tachment plates curve in an arc struck from the 
axis A which is located near the Saddle plates 
40 on the line formed by the intersection of the 
planes S of the side plates. Accordingly, the 
length of all wires between the center of the Sad 
dile plates 40 and the backs of the attachment 
plates is the same. It will be noted that the wires 
f5. diverge both horizontally and vertically be 
tween the saddle plates and the attachment 
plates. The completed bridge will usually have a 
plurality of cables on each side of the bridge: 
The backs of the attachment plates of all three 
strands 32 of a cable are each in an annular sur 
face centering in a point on an axis A as above 
described 

Referring to Fig. 2, the wires 5, after leaving 
the attachment plates, pass through the saddle 
castings it, where the wires 5 are consolidated 
to form a cable 3. Passing West of the saddle 
castings 40, the wires 5 are bunched together in 
a rectangular, cable 4. Passing eastwardly from 
the saddle castings, 40, as shown in Figs; 2, 3, and 
4, the wires of each strand 32 and the strans 
themselves fan out to give sufficient Space for 
the heads, 
The principal advantage of my invention is 

that it makes a better and safer bridge. Each 
wire 5. carries its own Safe load and occupies 
without. interference its planned position in the 
final structure. The loads imposed are applied 
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uniformly to the top of the cable 4 and, due to the 
parallel position of the wires in the cable, are 
uniformly distributed among all the wires. 

I claim as my invention: 
l. An...attachment means for taking the pull of 

a cable of a suspension bridge, said cable con 
sisting. of Separate wires, each wire having a head 
secured to the end of said wire, the head being of 
larger diameter than the wire, each of said heads 
being distinct and. Separate from each of the 
other heads, comprising: attachment plates, each 
of which has a plurality of grooves, each groove 
being of such size that a. wire. can lie therein but 
a head cannot pass: therethrough so that the pull 
of each wire is transmitted by the head of said 
wire to the back of said attachment plate; two 
side plates, one of the ends of the firont edges 
of each of Said attachment plates abutting against 
the back edge of one of the Said side plates, the 
other end of each of said attachment plates abut 
ting against the back edge of the other of said 
side plates, the pull of the cable against each of 
said attachment plates being transmitted to said 
side: plates; and means by Which the pull of the 
cable on said side plates: is: transmitted to mem. 
bers secured to fixed anchorage of said bridge, . 

2. An attachment means: for taking the pull of 
a cable of a suspension bridge, said cable con 
sisting of separate wires, each having a head 
secured to the end of said wire, the head being of 
larger diameter than the wire; each of said heads 
being distinct and separate from each of the other 
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heads, comprising: attachment plates, each of 
which has a plurality of grooves, each groove be 
ing of such size that a wire can lie therein but a 
head cannot pass therethrough so that the pull 
of each Wire is transmitted by the head of said 
wire to the back of said attachment plate; two 
Side plates, one of the ends of the front edges of 
each of said attachment plates abutting against 
the back edge of one of the said side plates, the 
other end of each of Said attachment plates abut 
ting against the back edge of the other of said 
side plates, the pull of the cable against each of 
said attachment plates being transmitted to said 
side plates; and means by which the pull of the 
cable on said side plates is transmitted to men 
bers Secured to fixed anchorage of said bridge, the 
back edge of each of said side plates being curved 
in an arc struck from an axis located on the line 
formed by the intersection of the planes of the 
top and bottom surfaces of the attachment plates. 

3. An attachment means for taking the pull of 
a cable of a suspension bridge, said cable con 
sisting of Separate Wires, each having a head se 
cured to the end of said wire, said head being of 
larger diameter than the Wire, each of said heads 
being distinct and separate from each of the other 
heads, comprising: attachment plates, each of 
which has a plurality of grooves, each groove 
being of such size that a Wire can lie therein but 
a head cannot pass therethrough so that the pull 
of each wire is transmitted by the head of said 
wire to the back of said attachment plate; two 
side plates, one of the ends of the front edges of 
each of Said attachment plates abutting against 
the back edge of one of the said side plates, the 
other end of each of said attachment plates abut 
ting against the back edge of the other of said 
side plates, the pull of the cable against each of 
Said attachment plates being transmitted to said 
side plates; and means by which the pull of the 
cable on said side plates is transmitted to mem 
bers secured to fixed anchorage of said bridge, the 
back edge of each of said attachment plates be 
ing curved in an arc struck from an axis located 
On the line formed by the intersection of the 
planes of said side plates. 
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4. An attachment means for taking the pull of 
a cable of a suspension bridge, said cable con 
sisting of separate wires, each having a head Se 
cured to the end of said Wire, said head being of 50 

6 
larger diameter than the Wire, each of said heads 
being distinct and separate from each of the other 
heads, comprising: attachment plates, each of 
which has a plurality of grooves, each groove be 
ing of Such size that a Wire can lie therein but a 
head cannot pass therethrough so that the pull 
of each Wire is transmitted by the head of said 
wire to the back of said attachment plate; two 
side plates, On of the ends of the front edges of 
each of said attachment plates abutting against 
the back edge of one of the Said side plates, the 
other end of each of said attachment plates abut 
ting against the back edge of the other of said 
side plates, the pull of the cable against each of 
said attachment plates being transmitted to said 
side plates; and means by which the pull of the 
cable on said side plates is transmitted to mem 
bers secured to fixed anchorage of said bridge, the 
back edge of each of said side plates being curved 
in an arc struck from an axis located on the line 
formed by the intersection of the planes of the 
top and botton Surfaces of Said attachment 
plates, the back edge of each of Said attachment 
plates being curved in an arc struck from an axis 
located. On the line formed by the intersection of 
the planes of said side plates. 
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