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The present invention relates to girders of the 
box type and more particularlyrelates to light-' 
weight, girders adapted for use in aircraft. 

Prior to this invention box girders have been 
built up in various ways, one of which is dis 
closed in ‘Patent‘No. 1,656,810. As exempli?ed 
in that patent, a number of individual strips or 
trusses areriveted orsecured together to form 
a hollow beam or girderythe individual strips’ 
being lightened by removing portions of the metal 
to form a truss so that the total weight of the 
girder is substantially reduced Without depreciable 
weakening thereof. The openings formed in the 
trusses are ?anged so that the trusses and girder 
are better adapted to, resist strain. Moreover, 
as disclosed in said patent, it has been the prac 
tics in this art to ?ange the sides of the indi 
vidual trusses and'to bend them'in such ‘forms 
that the sides or edges of the trusses‘when joined 
together to form a girder provide individual tubu 
lar or semi-polygonal corner portions which in-q 
crease the ‘strength of the ‘girder. _ n 
'It has been found‘ that in box-type girders, 

corners which are tubular or polygonal in cross 
section materially ‘increase the strength of the 
girdenas awhole and particularlyv adaptv it, to re 
sist compressional stresses without buckling, such 
resistance very nearly approaching the yield point 
of the material? from which the girder is fabri 
cated. Without corner constructions of this type 
it has been found thatcornpressional stresses will 
causevbuckling considerably "below theyield point 
of the material forming the truss and girder. 
‘However, when the corners of the. individual 

trusses are initially formed so‘ that the ?nished 
composite girder will have corners of circular or 
polygonal shape, considerable di?iculty is ex 
perienced in securing the individual trusses to 
gether inassembled relation and also in securing 
the ?nished girders into a framework. This is 
because the trusses are ordinarily secured to 
gether at ‘their sides or-edges usually by rivets, 
and this securing or riveting operation'is greatly 

. interfered with and sometimes renderedimpossi 
' ble- by the shape of the corners or edges of the 

trusses.’ 7 ~ . . 

i. It is ‘an object of the. present invention to avoid 
and overcome the aforementioned di?iculties of 
the prior art and-t0 provide a hollow or box girder 
construction which is particularly adapted to re 
sist stresses such as produced in compression.» 
Another object of the invention is to provide 

a box girder made up of individual strips’ or 
trusses with ?ller or bridging plates positioned 

(on. 189437)‘ 
across the corners thereof, whereby a very‘ light,‘ 
strong girder is produced; ' ‘v . 
Another object of the invention is to provide a 

box girder made up of individual strips or trusses 
wherein the corners are formed circular or polyg— oil‘ 
onal‘ in cross-sectionbut in‘_ which the individual 
strips or trusses can be very readily riveted or 
secured together at their edges to form a com 
posite girder. 
Another object of the invention is to ‘provide a '10” 

box ‘girder with reinforced corners, which girders 
can readily be jointed at their ends with othe 
girders by‘ riveting orthe like} , ~ 
Another object of the invention is to provide _ _ 

an improved girder. . v I l 

The foregoingand other objects of the inveny 
tion are achieved by the girder construction de.-_ 
scribed ‘below and, illustrated in the accompany- ‘ 
ing drawing, wherein .. V , ; V 

Fig. 1 is. a fragmentary side elevation, of one‘ 
form of girder embodying the principles. of. the‘ 
invention; 7 v v ' I n . v f 

, Fig. 2 is a oross~scctional view ..taken on. line 
II—II of Fig. 1; ‘ . . ‘ _ ‘ 

Fig. 3 is a side elevation illustrating the princié 
ples of the invention applied to another fornrof 
hollow box girder; , v 

Fig. 4 is a cross-sectional View taken on line 
IV—‘IV of Fig. 3; _ . 

Fig. ‘5 isva side elevation, on a larger scale, 0 
a corner‘or bridg‘ing stripv employed in practicing 
the invention; 7 v ' 

, Fig. 6 is a cross-sectional view taken on line 
VI-VI of Fig. 5, and 

Fig. 7 is an elevation of 
how the girders comprising the present inven 
tion are joined together. 

Referring more particularly to the drawing, 
the boxv girder illustrated in Figs. 1 and 2 com 
prisesfour individual truss members 11, 12, 13 
and 14. each of which is provided with aseries 
of large openings 16 and small openings 17. The 
edges of these openings. 16' and 17. are pressed or 
otherwise turned outward to provide flanges‘ for 45,; 
purpose of reinforcement is the usual-practice 
in this art. ‘Furthermore, the longitudinal edges 
of the individual trusses or strips 11, 12, 13 and 
14 are olfset or'otherwise formed with ?anged 
portions 20, 21,722v and 23 respectively (see- Fig; 50E‘ 
2) , which portions cooperate in overlapping rela 
tion to form semi-polygonal corners of the com 
posite girder. Rivets 25 or other suitable means 
secure the individual trusses together at the cor 
ners as will be apparent from the drawing. 55 

25.5 

f 30 if. 

a . joint illustrating 35" 
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Addition ?ller or bridging plates 30 also con 
nect the adjacent truss plates, spanning the offset 
corner portions thereof, rivets 31 being employed 

. to secure said plates 30 in position. These ?ller 
or bridging plates 30 are provided with a plurality 
of openings 32 for lightness of weight, said open 
ings as well as the edges of the ?ller plates 30 
being appropriately ?anged for strengthening the 
same, as indicated at 33 and 34 respectively. The 
construction of the ?ller or bridging plates 30 
is illustrated particularly in Figs. 5 and 6 of the 
drawing wherein one of them has been inde 
pendently shown on a larger scale. 
Another embodiment of the invention is illuse 

trated in Figs. 3 and 4, wherein the numerals 40, 
41 and 42 indicate generally individual strips or 
trusses which have been united along their edges 
to form a composite hollow girder, these individual 
strips or trusses being provided with ?anged 
openings 43 and 44 similar to those of the ?rst 
described embodiment. The edges of the in 
dividual trusses 40, 41 and 42 may be secured to 
gether in any one of a number of different ways, 
dependent upon the shape of the edges. In the 
triangular girder illustrated, corner channels 46 
are provided to connect the adjacent truss plates, 
the individual trusses being secured vto legs of 
the channel as by rivets 47. Bridging or. ?ller 
plates 30, formed in the manner described above, 
are employed across the corners of this com 
posite triangular girder, the same being held in 
position by rivets 50. . ‘ 

As illustrated in Fig. '7, when the girders are 
joined together, as by gusset plates 54, the corner 
.pieces or bridging members 30 are terminated 
short of the ends of the girders as at 55 so that 
the operation of, joining the'ends of individual 
girders together is greatly facilitated. The bridg 
ing members 30 are ordinarily terminated at sub 
stantially the beginning of the'gusset plates 54 
as at 55a, but it ha'skb'een found advisable in cer 
tain installationsto extend the members slightly 
by the endsof the gusset plates as at 55b to per 
mit the ends of the members to be riveted to the 
gusset plates. “ - 

From the foregoing it will be seen that by pro 
viding ?ller or bridging plates in the suggested 
manner it is possible to form hollow box girders 
made up from a plurality of individual strips or 
trusses, wherein thercorners are circularv or polyg 
onal in cross-section. By providing suitable 
openings in the bridging or corner ?lling strips, 
it is possible to rivet the individual trusses to 
gether with little or no dii?culty after the bridg 
ing plates are in position. It is, moreover, pos 
sible to ?rst secure the individual trusses into the 
composite girder and to thereafter bridge the 
corners with suitable ?ller pieces of the type dis 
closed herein. 
,It will be appreciated that ?llerstrips can be 

applied to hollow box girders of substantially 
any type or size whereby the same are materially 
strengthened with very little increase in weight. 
The ?ller strip can itself take a number of di?er 
ent shapes and can be readily adapted to bridge 
polygonal, semi-circular, triangular, or other 
shaped corners, in accordance with the teachings 
of the present invention. 
Again it is possible to secure the individual 

trusses together by means other than rivets, as will 

' 1,994,716 

be apparent, and similarly the bridging or ?ller 
strips can be secured in position by other means. 
While several embodiments of the invention 

have been described above and shown in the draw 
ing, it will be appreciated that this is forpur 
poses ‘of illustration onlyand that the invention 
is limited only by the scope of the appended 
claims. . ‘ 

WhatI‘claim'is: , .:v 1, 

1. A hollow box girder comprising a plurality 
of trusses secured together along their edges to 
form a girder polygonal in cross-section, with 
‘certain of the trusses being shaped so that‘the 
corners of the girder will form small, individual 
semi-polygonal columns, and bridging members 
associated with the trusses and secured across 
each of the corners of the girder and extending 
longitudinally thereof and closing the semi-polyg 
onal columns at the corners, said bridging mem 
bers having their extreme edges formed substan 
tially perpendicular to the adjacent body por 

20, 

tion, said trusses and bridging members being: ' 
formed with openings therethrough in order to. 
ligten the same and to allow the trusses to. be se 
cured together. _ _ I 

2. A girder comprising a plurality of trusses 
secured together along their .edges to 'form a 
girder polygonal incross-section, the, trusses be? 
ing shaped so that the corners of the girder. will 
form small, individual semi-polygonal columns, 
and bridging members associated with the trusses 
and secured across eachof vthe corners of the. 
girder and extending longitudinally thereof and 

closing the semi-polygonal columns at the corners. 3. A girder made up of a plurality of individual. 
strips securedtogether at their longitudinaledgesv 

v25 

30 

35, 

to form a hollowv body, and bridging means ex-~ ' 
tending across each of the corners of the hollow: 
body to reenforce the securing points of the strips. 

4. A beam for use in aircraft orthe like, com-l‘ 
prising three or more thin metal strips vformed 
with weight reducing openings therein and hav 
ing edge portions adapted to be secured together‘ 
in overlapping relation, said, edge portions form 
ing partial columns at the corners of the beam,, 

40,. 

45. I 

and corner members extending across the corners , . 
of the beam and closing the columns, said bridg- - '1 
ing members having their extreme edges formed 
substantially perpendicular tosthe adjacent body 
portion. > ‘ ' 

polygonal in > cross-section, the trusses _ being 
shaped so that the corners of the girder willform 
small, individual semi-polygonal columns, bridg 
ing means secured across eachof the corners of 
the girder and extending longitudinally thereof, 
and closing the‘ semi-polygonal columns .at the , 

,60 
corners, said bridging members terminating short 
of the ends of the girder; " ' 

. _ ,50» ' ' 

5. A girder comprising a plurality of trussesse " 

cured together alongtheir edges to form a girder 

6. In combination, a plurality of girde‘rs,rp<')lyg--v ‘ 
onal in cross-section, gusset plates connecting said. 
girders together at their ends to form a joint, in 
dividual bridging members. placed across each 
corner of each girder and extending longitudié 
nally thereof, said bridging membersterminating 
short of the joint at substantially 
of the gusset’ plates. . - 
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