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'ted

the supportmg of varylng loads -
‘A girder in’ accordance with- the 1nvent1

constructed from- similar-meta

gether by Junctmn—boxes to form the upper and

lower booms and the web bra es and to prov1de‘

formed from s1m11ar lengths of metal tubes
Jomted to Junctmn—boxes and are connected to

the” brldgeway or- deckm'f* The' brldge tbus fa,r

constructed 1s then 1aunched~

the latera.lly adJacent tubes - 3 -
F1gure 3i 1s an end v1ew of F’lF’u

t10'1 accordmg to the mventlon mvoh mg a tv )
tube assembly,

Figure 5-is @ front elevatlonal wew ‘of a lower
Junctlon-box shown - secured to its
latter beinginsection,:»: 22

Flgure 6 is: an end V" ,W"
sectlon R e : :

Flgure 7 isia- plan v1ew of: the stlrrup plate em-

: partly m

f: Fi’gur’e :

es) Edwa; B
sngnor f- one half to Kryn & Lahy (1328) m
h ngland

10

ross the span

3 g5

- 50

ployed .for -securing sto- the -transomsuch ‘addi-

tional lower juriction=boxes:as may be required
“to. complete the brldge after the maﬁn g1rders
have been erected, - TaTalon . k

56
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Flgure 8 is a f1 ont elevatlonal VleW of an upper
Junctxon-box o

Flgure 97 1s a sectlon on the hne “9—8 of Fl“-.
ure 8, ’

F1gure 10is & fragmentary v1ew pa1tly in sec-
txon ‘of & tubeend’ Joint;~

" Pigure 11 shows one of the’ through bolts em-
ployed for securing’ the adJacent junction-boxes
together and provided with a smgle tapered lo-
cating plug whereby the belt is applicable to a
twotube girder as illustrated in Figure 1, the.
plig being ‘shown’in section” and: the bolt bexng
broken away for ease of illustration,

Figure 12 is a* similar view to Flgure 11 but
equ1pped with two locating plugs so that the bolt
is: apphcable to a three-tube glrder as 1llustrated
in Figure4, .

Figuré 13 is:a front elevatmnal view: of 3 modi~
fied form ‘of base Junctlon-box suitable for use
wheh it is"désired ‘that in the case of a bridge
construction, for example, there should be an in-
chned trackway leading to the brldge proper,

viFigure- 14-is a view looklng in the d1rect1on of
the arrow: A of Figure 13 w1th the ‘male’ part of
the Jjunction box removed.: .

Figure -15° 1s a sectlon on the line: la—l 5 of
Flgure 14,

‘Figure: 16 isg'a f1agmentary view showmg the
fork end of 'the ‘nale junction-box element,

Pigure 17 is @ fragmentary sect1onel view on
the linedT—1Tof Figure 14.

In carrymg the ‘invention into effect in one
convenient mannér as illustrated in the drawings
and in the construction of a bridge as illustrated

- in Figures 1 to 4 in particular, the bridge is com-

Doséd . of two main-girders { disposed parallel to
each other and spaced apart so as to span-the

. space to be bridgedand between which the brldge-

way. /2 is carried. so as’ to Be-supported by the
girders, -each of ‘which is' built up from similar
steel tubes united together in the form of a War-
ren girder having the tube elements thereof dlS-
posed in‘4 vertical plane.:. -

- The-individual tube’elements are connected at

thelr junctions: with .one another to lower: junc-
tion-boxes: 8 (Figures ‘5, 6'and’ 7) and upper
junction-~boxes 4 (Figures 8 and 9)- conveniently
in" the: form of:steel box- castmgs and of which
the -lower ;junction-boXes are adaptsd to be s'e-
cured; as by bolts’ 5, to/transverse joists or tran-
soms . 8 and: have four tubular sockets 1, 1, 7a :
Ta; while the- upper Junctmn boxes may have sz*«:
tubular gockets'8, 8, 8a, 8a, 8D; 8D, inclined to
each other at an angle of 66°; “The tubular sock-
ets™T of each base box-castmg are in line with




2
one another and receive the adjacent horizontal
tubes forming the bottom boom 9 (Figure 1) of
the girder while the tubular sockets 8 of each
upper box-casting are also in line with one an-
other to receive the adjacent horizontal tubes
forming the top boom [0 of the girders.

The two sockets_1a in each base junction-box
and the two sockets-8a in each upper junction-
box serve to receive the ends of those tubes which
form the web braces 1 (Figure 1) of the girders

while the two additional sockets 8D in the upper-
boxes may serve to receive the lower-ends of. a-

further series of tubes forming upwardly ex-

tended web braces, when -for long: spans it is.
desired that the girders should’ be of: double-
depth to give the desired strength in the most-

economical manner.

The individual tubes are connected to their
respective junction-boxes by means of a locse
pin joint which includes a nut 2 (Figure 10)
thireaded on to.the tube end and adapted to press
against a bearing surface 14§ (Flgures 5 and 8)
on: the junctien-hox: to.take-up the back lash
when the nut is tightened. For this purpese
there-is.fitted to-each end of each tube a. tongue
element §5 having an externally- screw-threaded
end portion 6. which:is. secured- within the-end
cf the tube by being engaged.with -an internally.
screw-threaded. portion. I8 thereof: and. which
tongue is provided with a-transverse-slot i7.elon-
gated: in the: direction. of: the longitudinal axis
of the tube. BEach .end portien.cf. the tube con-
taining the interior screw-threaded- portion. is
also screw-threaded. on, the- oufside. to receive
thereon the nut. {2:and-a-loose -pin: lia is.pro-
vided for: use in- association with each joint.
Each socket in the junction-boxes is larger-than
the tongue. so. that- the latier can readily: be
pesiticned therein.and when this:has been ac-
complished.such that -the:slot- in: the . tongue: is
disposed cpposite .openings-{8-in the walls:of-the
socket (which openings-are-also: larger: than-the
pin) the- joint. pin {1g.is.placed in position.so.as
to exiend. transversely: threugh the: slot.  The
fival joint is made by tightening-the nut-so that
tie:slackness of the pin,; due to the elongated
slct in the tongue and the enlarged openings in
the junclion-box, is- tsken:up and the. tube:is
fixed in position as well-as being fixed:rigidly in

its corvect. direction relatively to the:junction-

hox as shown in detail:at: the right:of Fig. 9..

Thaasde of connecting the tongue.element. 15
to the tuke end:as illustrated in:Figure 10:in-
volves a.serew-threading of ‘the:tuberend on the
interior thersof as well: as- on- its exterior but
alternatively the tongue-element may be welded
to-the-tube:

t is intended: that the bridge should be con--
structed on land in skeleton.form: by. a. pair of
tubular girders as above described being assem-
bled-and secured.to the transverse: joists or tran-
soms which serve to- receive the: floor of: the
bridge and that when this.skeleton. bridge, that
is the bridge consisting of the main, or outside
girders {. and: the transoms: & as. illustrated: in
Figures- 1 and 4, has been launched across the
span to he- bridged if. further strength is re-
quired it shall be providediby -one or more addi-
tional:girders- 27 being built-up in-siti1 alongside
the preformed girders of ‘the. skeleton ‘bridge;
each. additional girder being also ‘composed. of
similar tubes.and junction-boxes.similar to those
already described. In this way the important
advantage. is abtained-that the. final-bridge may
be made to. withstand. heavy loads without, how-.
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ever, the need for increasing the launching

weight. The bridge as illustrated in Figure 1

is of double-tube formation whereas the bridge

accordging to Figure 4 is triple-tubed and as the
5 upper and lower junction-boxes are similar
throughout these have keen given the same ref-
erences.
The junction-boxes providéd to form the base
junction-boxes of the tubes' of the girders to be
10 built up in situ alongside the main girders are,
however, of modified construction and permit of
- these boxes being placed loosely upon their sup-
porting joists or transoms 6 and secured there-
_.to during the construction of the supplementary
i5 girder or after the same has been completed.

'This is-achieved by each such box being provided

with a pair of-laterally spaced bolts 19 pivoted to

‘the_base of the box so as to depend therefrom

and adapted to pass through openings at the
90 ends of & transverse stirrup plate 21 passed be-

neath the base of the joist: or transom:so that
the bolts- lie . upon. opposite sides: of the latter,
the -free ends of: the bolts being screw-threaded
to receive-securing nuts. 22 for pulling. the box
95 hard:down.against the top flange 20.0f the joist.

Conveniently the said: openings. may consist: of

a bore 23 through which the corresponding bolt

is introduced as the box- is lowered into.position

upon the joist and an open-ended:slot, 24. into
30 which the other bolt.can  be: moved by angular
movement thereof, the . arrangement permitting
of a fastening of the box by the securing of. the
nuts on the bolt which is passed through the
said bore (there being two nuts consisting of the
35 one 22 secured upon. the bolt beneath.the said
stirrup plate and a lock nut 25: secured; upon
the bolt above the stirrup plate, the latter being
drawn into. close contact with the base of- the
joist when the nuts.are tightened) and of a final
40 securing of the box-in position by the other bolt
being secured within, the slot in the plate. The
arrangement. enables two, three or. even- more
girders to be built up in.situ alongside.each main
girder to provide- such. increased. carrying ca-
pacity as may. be. required -while- the. complete
elasticity.of the system permits of the strengthen.
ing of the main girders to be.carried out to.a
varying extent lengthwise thereof by, for -exam-
ple, each girder being made of double-tube form
in the end. portions. thereof and of. tnple-tube
form in the centre portion.

The base junction-boxes employed for the main
and the supplementary girders are-identical ex-
cept for the provision of the bolts 18 and asso-
ciated parts for the junction-boxes of the sup-
" plementary. girders, and accordingly. Figure 5. is
relied upon ag illustrating both the base junction-
box employed for the main girders and also for
the supplementary girders. THis enables a uni-
form construction of all the base junction-boxes
to be adopted since, when required .for use. to
form a supplementary girder, it is only necessary
to apply the bolts 19 to the’ lugs 26 (Figure 4)
%vhmh depend from the base of each Junction-

OX

Conical bosses 28a may be prowded ‘on the stir-
rup plates at the slotted ends. thereof for en-
gagement with conical recesses in the- nuis to
prevent the bolts engaged with the slots  from
escaping therefrom when the nuts are tightened:

‘Since the added girders are identical in form
to the girders originally. erected, when the lower
junction-boxes. are:pulled down. by the-bolts and
stirrup plates to make close. contact with the
transems, the deflections of the girders. thus

60
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united together will be identical and consequently
the load on the adjacent girders will be distrib-
uted equally among the girders.

Besides the connection of the base Junctmn-.
boxes carrying the tubes forming the supple-
mentary girders 27 to the transverse joists or
transoms 6 by the bolts 18 above described it is
also proposed to connect the transversely adja-
cent junction-boxes by through bolts which may
be employed in association with both the base
and the upber junction-boxes to ensure that the

10

axes of the tubes at their ends are constrained -

to lie at right angles to the axes of the bolls
coupling together adjacent upper and lower
junction-boxes and has the effect of greatly in-
creasing the lateral stiffness of the glrder when
double- or triple-tubed.

A suitable form of through bolt is illustrated
in Figures 11 and 12 wherein the bolt 28 is formed
to pass through the central openings 29 in the
base junction-boxes and through openings 29
in the upper boxes 4 and has screw-threaded
ends 30 which project beyond the outber faces
of the junction-boxes and serve to receive the
nuts 31 which are tightened upon these faces
and to force adjacent junction boxes to register
coaxially tapered bosses 32 are provided. :

The through bolt illustrated in Figure 11 is
suitable for application to a two-tube girder as
illustrated in Figure 1 and has secured thereto
a plug 33 having a tapered end 34 and opposite
end portion 385 which is adapted to enter open-
ings 29 or 29a of the junction boxes to align said
boxes as the nuts 31 are tightened.

The through bolt illustrated in Pigure 12 is
suitable for application to a three-tube girder
as illustrated in Figure 4 and the through bolt
in this case is provided with two plugs 33a slida-
ble upon the bolt and provided with coaxial
sleeves 3T which, at their outer end, are engaged
by the nuts 3{ when the latter are tightened
upon the bolt and the correct location of which
upon the bolt is ensured by the presence of the
flanges 38 upon the latter whereby as the nuts
are tightened, the tapered ends -34a¢ of the plugs
will firmly engage within the central opening 29
or 29a¢ of the central junction-box while the
outer junction-boxes will be aligned by the base

20
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portions 85¢ of the plugs fitting in openings 29 -

or 29a.

The overall diameter of ‘the plugs ls such as
will permit the bolt and the plugs to be passed
freely through the openings 29 of the junction-
boxes to be tied thereby after which the nuts 31
are secured in position upon the bolt and tight-
ened to complete the tie.

To provide additional 1ateral rxgldlty or strength
the transversely adjacent tubes of the main and
supplementary girders may be connected together
by plates 39 (Figures 2 and 3) secured trans-
versely across the tubes intermediate the ends
therecf. These plates are conveniently of skele-
ton and channel form and are secured one upon
opposite sides of the tubes so that the channels
thereof face inwards and partly embrace the
tubes of the flanges by forming the channels
with recesses to receive the tubes, the attach-
ment of the pairs of plates to the various tubes

being effected by bolts 40 passed through open- -

ings in the plates so as to extend in the direc-
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tion of the girders and to which bolts securing

~nuts 41 are applied at the end portions thereof.

Pigures 13 to 17 illustrate a modified form of
base junction-bex suitable for use when an in-
clined approach to a bridge is required in which
case the end base junction-boxes of each girder
are of this modified form and each comprise a
fixed female part 47 and a male part 48 which
is pivotally mounted upon the fixed part so as
to be capable of being swung outwards with
respect to the latter according to-the inclination
required. - In such case the upper booms of the
girders ‘will be discontinued between the bridge
proper and the inclined gangway. The male
junction part is formed with a fork in the form
of a pair of spaced lugs 49 adapted to be in-
troduced into a bearing block 58 on the female
part so as to be positioned between two axially
spaced ring plates 51 therein and formed: with
central openings $2 for receiving a pivot pin
or plug.

I claim: -

1. A trlangula,ted framework structure com-
prising in combination a main girder composed
of similar tubes forming the upper and lower
booms and the web braces, junction-boxes con-

necting the tubes with each other, a supple-

mentary girder composed also of similar tubes
and junction-boxes disposed to lie alongside the
main girder, transverse transoms spaced longi-
tudinally of the girders and ¢ommon to and con-
nected with the base junction-boxes of both gird-
ers, and means independent of said tranhsoms
connecting the adjacent junction-boxes of both
girders.

2. A triangulated framework structure as
claimed in claim 1, wherein the junction-boxes
are formed with central openings and through
bolts are provided adapted:to be passed one
through each aligned series of openings of -the
laterally adjacent junction-boxes of the several
girders to connect the same together.

3. A triangulated framework structure as
claimed in claim 1, wherein bolts passing through
the junction-boxes are provided for securing the
adjacent junction-boxes together, drift plugs on
said bolts serving to obtain the proper coaxial reg-
istration of the junction-boxes and equal dis-
tribution of the stresses throughout the adjoin-
ing tube members, the drift plugs being spaced
exially along the bolt and having tapered ends
engageable within the central opening of the
junction-boxes.

4. A ftriangulated iramework structure com-
prising in .combination a main girder composed
of similar tubes forming the upper and lower
booms and the web braces, junction-boxes con-
necting the tubes with each other, a supple-

" mentary girder composed also of similar tubes

60
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and junction-boxes disposed to lie alongside the
main girder, transverse transoins spaced longi-
tudinally of the girders and common to and con-
nected with the base junction-hoxes of both gird-
ers, the base: junction boxes at the ends of the
structure including pivotally mounted tube-car-
rying sockets whereby the structure is adapted
for the formation of an inclined approach there-
to.
CHARLES EDWARD INGLIS.




