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This invention relates to the constructmn of

bridges.

. The object of the invention is to provide a
system or method of construction applicable to
bridges of all types from light footbridges to
heavy bridges of large spans which will require
only a small number of ‘different standard parts.

A further object of the invention is to provide
forms of bridge which will be s1mp1e and speedy
in erection.

A further object of the invention is o’ prov1de a
bridge constructed of standard parts whlch W111
be inexpensive in production. :

A further object of the invention is to prov1de
a system of construction employlng standard
parts which can be easﬂy stored m readmess
for use.,” .-

A further object of the mventlon is to provide

a system of construction in which'the same stand-
20 “plates.-

“ard parts can be used for light or heavy bndges
of varying spans.
The invention consists in using box-sectron or

equivalent standard girders to form chord and -

-diagonal units arranged in triangles constrtutmg
‘the sides of the-bridge, the girders being attached

‘at their intersections to connectmg members such .

as drums or bobbins, from some of whlch also
the floor of the bridge is carried.

Referring to the dra,wmgs which form a part of
this specification: i

Figure 1 is a s1de elevation of a part ‘of a.”

,br1dge

‘ Pigure 2is a plan thereof

Pigure 3is a part transverse sectron of a hght
footbridge.

Figure 4 is a sxmllar v1ew to Fxgure 3'but show- e

ing - the . heavier - constructlon 111ustrated
Figure 1.

Figures 5 and 6 are respectlvely a part ‘side
elevation and part plan of ‘one of the hox sectlon‘
girders used in the-construction. -

~ 'Pigures T-and’' 8 are elevations of one of-the
drums or bobbins to Whlch the box sectmn
girders are attached.

Figures 9 and 10 are elevatmns and F1gure 11 a

plan showing details of the construction of Figure -

3, where the transverse glrders are connected to
the main side: girders.

Figures 12 and 13 are part 1ong1tud1na1 sec-
tions showing how the floor: plates are supported

on the transverse glrders in lxght and heav1er‘ :

constructions.

Figure 14 is an elevatmn of a suspensron plate{
by means of which the transverse glrders are
carned ) .

(CL 14—13) R : .
- Wigures 5to 14 aze dra.wn to enlarge scales

" The sides of a bridge, Figures 1, 2,:3 and 4;-are = .

- constriicted of Box section mild steel girders.a
shown in detail in- Figures'5 and 6. -A cylindrical
drum; boss ot bar b, having & central hole bt; is
‘welded ln position gt each end of each girder, the -
-sides ‘of “the girder being cut-out to receive it
and the top-and bottom of ‘the girder hammered
down and welded round the member b finishing
10 at the extreme end ‘@' with-a butt weld. The
girders d are of stahdard length and section,.and
‘may beinternally reinforced for example by tubu-
lar'members g?: they are assembled in -triangu-
lar formation as shown in Figure:1 by being se=
15 cured to bobbins or drums c.-.As:shown-in defail
‘in’ Figures 6 and'7 these consist. of: circular.or
-otHer suitably shaped side plates ¢, connected by
‘two -transverse plates:cl' parallel to each other
‘welded’ or -otherwise secured between .the. side
Six-Holes. ‘¢?, ¢® are formed in-the side
-plates; Which are spaced at'equal angles radially:
the two holes ¢3 which’ are intended, when -the
-bobbin is in use, to lie on the horizontal diameter
. of'each-side plate, may be formed nearer to the
25 -centre: of “the side plate than the. other four
‘holes-¢2 - These - Holes :Treceive: bolts or. pins
‘which pass through the membpers b .in’ the: ends
of the girders a. A 'seventh’ central-hole. ¢S in
“the bobbins or drums will be hereinafter referred
30 to. The side plates of the bobbins are strength-
ened where the various holes occur by welding
“thereto, preferably on: their inner “faces, ‘four
bosses ¢, one round each of the upper and:-lower
holes, and a rectangular or other plate c¢5:-having
35 ‘holes'therein corresponding with the holes ¢?, €5,
- Aleng the bottoms of the sides of the bridge, floor
girder suspension’ plates: diare attached to: the
bobbins ¢. .‘These ‘are. of -.inverted- U-shape, as-.
shown in Flgure 14, drilled for connection to the
40 members- ¢ and also ‘having holes ‘in their leg
portions for the cross girder connections. : For’
“footbridges ‘as shown in Figures 3, 9, 10 and’ 11,
“the-standard ‘box section girders g are used :as
“eross ‘girders and:are attached to the suspension
45 plates d through the medium of box-like cradles e
adapted to receive the girders a. For roadway -
“and heavier types: of ‘bridge, as shown in Figures
1;2:and 4;rolled steel joists f are substituted, wing
plates ¢ being welded to the webs of the joists
50 for connecting to the suspension plates. - To pro-
yide for very heavy loading, as shown in Figure 4,
‘one or two additioiial box section side structures
“may- be provided alongside the original ones.at
teach side’ of the bridge, connected together: by

5

55 t1e bars and d1stance preces h through the cen- .




2
tral holes ¢ of the drums or bobbins ¢, and there-
fore the floor joists f are desirably provided with
three sets of wing plates g at each end as shown
in Figure 4, to receive the suspension plates d
from the three side structures when these are
‘necessary. The ends of the floor joists are drilled
for gangway attachments. Heavy bridges or
bridges of large spans may have their side struc-

5

tures built up in a double tier, the construction .

‘heing carrier out by means of the standard drum
connections at the intersections of the box sec-

tion girders. Overhead bracings may be provided.’

The connecting pins are desirably of one stand-
ard pattern throughout, a turned pin with nut
and split cotter being suitable. - At the sides of
wide bridges the box section girders a, Flgure 4,
may be utilised as curbs or fenders, secured to
the sides of the bridge by cleats passed through

the tubes a2 in the members a. The floor plates -

aré of the same length as the intersections of
the girders a¢ and-of- chequered type, havmg ‘ends
and sides flanged downwardly, with st1ffeners i,
Figures. 12 and 13, welded on, and they are. pref-

10.
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bers secured in parallel relation between said
plates, said plates and said spacing members be-
ing spaced apart a distance substantially equal o
the width and thickness respectively of a girder
member and receiving the end of a girder mem-
ber between them, each of said plates having
holes ‘therein which are spaced at substantially
equal angles radially about the centre of the
plate, the holes in the two plates being in reg-
i§ter, and means passing through the registering
holes in the plates and through the holes in the
‘ends of the girder members for securing said
‘girder members to said bobbins.

3. In a bridge the combination comprising a
plurality of standard hollow tubular girder mem-
bers, each of said girder members having a hole
‘adjacent ‘edch ehd thereof, said holes having
their axes parallel to one another, said girder
‘members being assembled in triangular forma-

20 tions, a plurahty of bobbm membexs located one

€erably arranged longitudinally w1th the span ‘of .
25 said plates and said ‘spading members being

the .bridge. . Their -ends are-stepped for beddmg
on_to the cross-gxrders a,f, as-shown in F1gures 12
and 13, and they fit closely up to the SIdes of the
bridge.

The constructlon can be adapted to “deck” type -

:spans by simply suspending the cross glrders from
the top chords- of the sides mstead of from: the
bottom chords_as in the “through” type herein-
before contemplated.

30

In the foregoing. descr1pt1on 1t has been as-
35 of ‘their correspondmg plate and being nedrer to

‘sumed that the box section g1rder members are
‘of integral construction throughout- thelr length
but this is not necessarily the case; it mlght be
found convenient to make the end - parts of the

.girders separately, and secure them to, the maln f

part. by any. suitable method such as weldmg It‘

has also. been assumed that the girders are of a
rectangular box-section throughout their length,
as shown in the drawings; this also is not neces-

sarily. the case, since so long as the end parts of :-

the girders are suitable for-use as hereinbefore
described the shape of the intermediate portion
.6f: their: length is immaterial.

“Having now ‘described my mventmn what 1

claim as new and desu'e to secure by- Letters Pat- p

ent is:

1. In a brldge the combmatmn comprlsmg ‘a
j,plurahty of standard: girder members assembled
qn . triangular -formations, and a plurahty of

bers, each of said bobbin members consisting of
a pa1r of plates, and a pair of spacing meinbers
secured in parallel ‘relation between said plates,

spaced apart a distance substant1ally equal to the
w1dth and ‘thickness Tespectively of a girder mem-
ber and rece1v1ng ‘the ‘end of a girder meimber be-
tween them, each of said ‘platés having hdiés
therein which are spaced at substartmlly equal
angles radlally about ‘the’ centre of the plate, the
‘holes in the two plates ‘beinig 'in Tegistér, two "of
said holes in each plate when seid bobbin is'in
posmon being locatéd on a ‘horizontal diaméter

“the ‘centre of the side plate than the other holes,
‘and means passing through the 1eglstermg ‘holes
in the plates “and through the holes in the ends of
the gxrder members for securing sald girder mem-

40 bers to said bobbins.

4. In a bridge the -combination comprlsmg a
plurahty of standaxd holiow tubular girder mem-
bers each of sald g1rder members havmg a hole
adJacent each ‘end theredf, -said holes -having

45 thexr axes. parallel to one another said girder

members bemg assembled in trxangu1a1 forma-
tions, a plurality of bobbin members located one
-ateach of the Junctlon peints of said girder-mem-
“bers, each of said bobbin members cons1stmg of

50 a- ‘pair of plates, and a pair of spacing membels

_bobbin members located one at each of the junc- -

“tion points of said girder members, each of said-
bobbin members consisting of a pair of ‘plates, and
a pair.of spacing members secured between said
. pair of plates, said: plates being spaced. apart a

secured in parallel relation between said plates,
said plates and said spacing members bem:r spaced
-apart a distance substantlally equal-to the width
and thickness respectively of a girder member

55 and receiving the end of a-girder meémber ‘be-

- distance substantially equal- to width of a: glrder, .

member, said spacing members extending trans-
_versely in parallel relation between said plates
and being spaced apart a distance substantxally
equal to the thickness of a. girder member, sald

tween them, each of s_axd.‘ plates having holes
therein which are spaced at substantialily -equal
angles radially about the centre of the- plate the
-holes in the two. plates ‘being in register, each:of

60 said plates also havmg 8. cent1a1 hole tnerem

- girder members being secured separately between o

.their respective pair of plates. :

2. In a:bridge the combmatxon compnsmg a
_plurality of standard hollow tubular girder mem-
bers, each of said girder members having ahole
~adjacent each end thereof,. said holes having
their axes parallel to.one.another, said-girder
members being assembled in- triangular forma-
. tions, a plurality of bobbin members located one
‘at each of the. junction :points- of said girder

65
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- members; each of.said bobbin members consist- .
ing of a pair of plates, and a pair of spacing mem- 75 cured in -parallel relation between said plates,

_and means- passmg through the reglstenng holes
-in the plates and through the holes in the encls of
the girder members for securing said- girder mem-
bers to said bobbins. ' ' ’
5. In a bridge the combmatxon comprxsmg a
. plurallty of standard-hollow tubular girder mem-
bers, each of said girder members having-g hole
- adjacent each end thereof, said- holes having their
-axes- parallel to one another, said .girder mem-
bers being - assembled in tnangular formatlons,
plurality of bobbin members located one at each
-of the junction -points:of said girder members,
each of sa1d bobbm membels consisting of a pair
‘of plates and a pair of spacing members se-
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said plates’ and said spacing members-"being
spaced apart a distance substantially equal to
the width and thickness respectively of a girder
“member and receiving the end of a girder mem-
ber between them, each of said plates having
holes therein which are spaced at substantially
equal angles radially about’ the centre of -the
plate, the holes in the two plates being in reg-
ister, two of said holes in each plate, when said
bobbin' is in position, being located on a hori-
zontal diameter of their corresponding plate and
being nearer to the centre of the said plate than
the other holes, each of said plates also having
a central hole therein, a pair of reinforcing
plates, each having holes therein corresponding
with . the holes on the horizontal diameter and
the central hole, said reinforcing plates being
secured to said plates, and a plurality of aper-
tured bosses secured one over each of the re-
maining holes in said plates, said reinforcing
plates and bosses being secured to adjacent faces
of said plates;, and means passing through the
registering holes in the plates and through the
holes in the ends of the girder members for se-
curing said girder members to said bobbins,

6. In a bridge the combination comprising a
plurality of standard girder members assembled
in triangular formations of chord and diagonal
units, and a plurality of bobbin members located
one at each of the junction points of said girder
members, each of said bobbin members consisting
of a pair of plates, and a pair of spacing mem-

[13
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bers secured between. said pair of plates, said -

plates being spaced apart a distance substantially
equal to the width of a girder member, said spac-
ing members extending transversely in parallel
relation between said plates and being spaced
apart a distance substantially equal to the thick-
ness of a girder member, said girder members
being secured separately between their respective

35
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pair of plates, 'a plurality of pairs of inverted .

U-shaped members secured in pairs to some of
said bobkin members, a plurality of cradle mem-

bers secured one between each pair of inverted.

U-shaped members, and further standard girder
members engaging said cradle members and ex-

. tending transversely across the bridge to act as
floor girders.

7. In g bridge the combination comprising a
plurality of standard girder members assembled
in triangular formations, and a plurality of hob-
bin members located one at each of the junction
points of said girder members, each of said bob-
bin members consisting of a pair of plates, and
% pair of spacing members secured between said
pair of plates, said plates being spaced apart a
distance substantially equal to the width of a

50

girder member, said spacing members extending -

transversely in parallel relation between said
plates and being spaced apart a distance sub-
stantially equal to the thickness of a girder mem-
ber, said girder members being secured separate-
ly between their respective pair of plates, a plu-
rality of pairs of inverted U-shaped suspension
members secured in pairs to some of said bob-
bin members, and a plurality of section floor
girders arranged transversely across the bridge
and carried at opposite ends in pairs of inverted
U-shaped members at opposite sides of the bridge.

8. In a bridge the combination  -comprising &
plurality of standard girder members assembled
in triangular formations, and a plurality of hob-
bin members located one at each of the junction
points of said girder members, each of said bob-
bin members consisting of a pair of plates, and

60
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a-pair of spacing niembers secured between sald
pair of plates, said’ plates being spaced:apart a
distance substantially equal to the width of:a
girder member, said spacing members extending
transversely in- parallel- relation ‘between said
plates and being spaced apart a distance substan-. -
tially- equal to the thickness. of a-girder mem-
ber, said girder members being secured separate-
1y between their respective pair of plates, a plu-
rality of pairs of inverted U-shaped: suspension
members secured . in pairs to some of said bobbin
members, and a:plurality of section floor girders
arranged transversely across the bridge and car~
ried at opposite ends in pairs- of inverted U-
shaped members at opposite sides of the. bridge,
and wing members secured to said floor girders
and said suspension plates.

9. In a bridge the combination comprising a
plurality of standard hollow tubular girder mem-
bers, each of said girder members having cut-
away side portions adjacent each end thereof,
said cutaway .portions having their axes parallel
to one another, said girder members being as-
sembled in . triangular formations, each of said
girders being of box-section, a drum located in

“said cutaway portions, the top and bottom walls

of said girder member adjacent the cutaway
portions being bent around said drums, a plu-
rality of bobbin members located one at each.
of the junction points of said girder members,
each of said bobbin members consisting of a pair
of plates, and a pair of spacing members se-
cured in parallel relation between said plates,
said plates and sald spacing members -being
spaced . apart a distance substantially equal to
the width and thickness respectively of -a girder
member and receiving the end of a girder mem-

" ber between them, each of said plates having.
holes therein which are spaced at substantially

equal angles radially about the cenfre of the
plate, the holes in the two plates being in' reg-
ister,” and means passing through the register-
ing holes in the plates and through the drum
for securing said girder members to said bobbins..
10. In a bridge the combination comprising a.
plurality. of standard girder members assembled
in triangular formations, and a plurality of bob-
bin members located one at each of the junction .
points of said girder members, each of said bob-
bin members consisting: of a pair of plates, and
a pair of spacing members secured between .said
pair of plates, said plates being spaced apart a -
distance substantially equal to the width and
thickness respectively of a girder member, said -
spacing members extending transversely in par-
allel relation . between said plates and being
spaced apart a distance substantially equal to

“the thickness of a girder member, said girder:

members being sécured separately between their |
respective pair of 'plates, said girders being of
box-section, each end of said girders having a
cutaway portion in its side walls, a drum located
in said cutaway portions, and top and bottom
members extending from each end of said girder
members adjacent the cutaway portions, said
top and bottom members having their ends bent
towards one another around the corresponding
drum.

11. A bridge. compusmﬂr two sides, each side
consisting of a plurality of standard box-section -
girders arranged in ftriangular formation of :
chord and diagonal units, each girder including
two sides and top and bottom walls, said sides
and top and bottom walls being separated from
one another -adjacent opposite ends of each
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girder, said sides having cutaway portions.adja-
cent their -ends, a:drum 'being docated between
each pair-of sides:in'the cutaway-portions:there-
of, :the 'ends -of :the top and bottom . walls being
bent around !the corresponding drum,:a :plural-
ity.of -bobbins-located ;:one-at each. junction:point
of :said :girders, :each .of .said.:bobbin members
eomprising two circular side:plates,.and two;par-
allel horizontally located :spacing :plates:secured
between: said. side ‘plates,. the spacing ‘hetween
sald side :plates -and :said ‘spacing ~plates -being
substantially -equal to the width and thickness

respectively ‘of :a:girder, the inclined girders-be- -

ing ‘engaged between the :side plates, while ‘the
horizontally -arranged .girders :fit into .the :space

10
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-enclosed by the side plates and the-spacing plates,
said side .plates each having seven registering
holes therein, one -hole. being located -centrally
of .each .plate, while the remaining holes are
spaced at substantially equal angles.radjally, se-
curing -means passed through the radially spaced
holes, the .holes :in the .sides and through the
drums, mverted U- shaped suspension plates. se-
cured . to .some:of .the bobbms, each of said -sus-
pension plates -having .a ‘hole - -therein, securing
means .engaging with fhe holes in the suspen-
sion- members and bobbms and.-a.floor structure
supported by said suspensmn plates.

.CHRISTOPHER WALTERS.



