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Thn invention relates to metal girders, and
particularly to triangular or quadrangular gir-
ders, which are formed by beams and stays con-
nected to one another.

In such structures_heretofore employed, the

connections between the beams and the stays

have been either complicated, expensive and "

heavy to construct because of the employment

- of connecting plates or the like, or the connec- .

tions have ‘been incomplete, in that the entire
sections of the stays and beams have not been
employed for the transmission of force.

The disadvantages of the known forms are

.avolded in the invention by the exceptionally

simple means of extending the stays towards one

another- at an angle and engaging them at a

suitable place in the beam is adjacent corre-
sponding opposing wall sections of the beam with
their walls running in-the longitudinal direction

- of the beam lying opposite one another and is

connected with them preferably by spot welding.

Preferably sheet metal of rustless steel alloy,
such as chrome-nickel steel, is employed in the
individual stays and the connection of the ele-
ments preferably effected by spot welding. . As
the sheet metal sections per se and the sheet
metal sections employed, possess very great solid-
ity, and bending strength in proportion to their
weight, since in the application of such rustless
metal.no allowance need be madeé for rusting-off
in the calculation of solidity, and also, since no
painting is necessary, the girder of the invention
is of exceptionally light weight compared to

known girders of similar strength. Girders con- .

structed in accordance with the invention are
particularly desirable for the construction of fly-

ing-machines, for vehicle construction, for an-

tennae and for other devices. - The importance
of a.reduction in weight in a flying machine.is
known. Also, for antennae, a small weight is
of much importance, as in small antennae for
military purposes, which are transportable. For
larger antennae, the size of the insulators carry-
ing them and the remaining foundations, the

3 construction of which is usually very difficult, de-

pend very largely on the weight of the antennae.
.Further characteristics -of the invention will
appear from the following description of the

* examples illustrated in the drawings.

50

Fig. 1 illustrates-in schematic perspective view

- g triangular girder;

b5

“Figs, 2-7 illustrate sections which may suitably
be employed as stays;

Fig. 8  illustrates a cross section through a
triangular girder; )

(CL 189—37)

Fig. 9 illustrates in plan a junction polnt look-
ing in the direction of the arrows 9—8, Fig. 8;

Fig. 10 illustrates one of the three junction .
points shown in Fig. 9 to a larger scale with ' a
‘somewhat different arrangement of stays; B

Fig. 11 {llustrates a junction point correspond-
ing to Fig. 10 with stays meeting at an angle of
90°;

Figs. 12-16 illustrate’ different forms of con-
struction of the connection between stays and 10 -
beams corresponding to Fig. 10.

The girder illustrated in Fig. 1 comprises lon-
gitudinal beams 1, 2, 3, sets of stays 4, 5, 6, each
forming a triangle, and ‘connecting the beams to

one another, and a set of diagonal stays 7, 8, 9 15
disposed between each pair of sets of the stays
4, 5 and 6.

The stays, as indicated in Figs. 2-7, are formed
with opposite walls ¢ and b extending parallel
to each other. . -

In the examples i]lustrated in Figs. 8-11 ea.ch
unit has a channel, which comprises a base part

10 and two side: walls |l and f2.

The flanges 13, 18, serving mainly for strength~
ening, are bent up from the edges of the base gp
part 10. - The connection of the side wall mem-
bers 1] and 12 to the base wall 10 is eftected by
means of flanges 14, 14, bent up from the side
wall portions.’ The, side wall parts 12 consist of
two parts fia, 11b or 12a, 12b extending towards 3o
each other at an anglé forming a V-shaped cross=-

"section. Flanges (6, 16, serving for further
strengthening, may be bent up from the free edges :
of the side wall portions {1, 12.

The enids of the stays 4 and 5 are welded to 35 '
the parts 10-12. The stay 4, of which the cross
section is formed according to Fig. 4, is disposed
with its wall @, formed by flanges, against the .
wall section Ila of the beam thereof and with.

“its base wall b against the wall section’ 120, to 49
which it is connected preferably by welding. In
similar manner, the wall a of the stay § is con-
nected to the wall section {2a of the beam and,
the wall b to the wall section {1b thereof.

" Asshownin Figs. 8 and 9, the stays 4, 5and 6, of 45
each set thereof, forming with each other 8 trian-
gular brace, do not.extend absolutely perpendicu-
lar to the longitudinal direction of the beam, but
each stay is disposed at & slight angle to the plane
of its set, so that each adjacent pair of stay ends go
engaging a beam lie in adjacent side-by-side, or
longitudinal overlapping, relation to one another .
for longitudinal side-by-side positioning, each
beyond the adjacent -erid of the adjacent ' stay. -

In the: examples ﬂlust“rated in Flgs. 8 and 9, 65
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the channel-shaped stays 4, 5, 6 and also the
diagonal stays 1, 8, 9 are so disposed that the
openings of the channels are directed towards
the Interior of the triangular girder. As indi-
cated in Fig. 10 the openings of the channels are
directed outwardly from the girder. In the ar-
rangement, illustrated in Fig. 10, the walls a of

the stays 4, § are connected to the wall sections .

fla and lza of the beam and the walls b to
the wall sections 125 and |1b thereof. Although
detracting somewhat from the appearance of the
construction to have the stays opening outward-
ly, this construction has an advantage over the

construction illustrated in Figs. 8 and 9, in that

the stays may be placed in close relation to each
other, since the side-flanges @ do not cross.

The example illustrated in Fig. 11 -differs es-
sentially from the example illustrated in Fig. 10
only in that the stays approach each other at
an angle of 90° instead of 60°.

In the examples illustrated, the front faces
of the stays may run parallel to the base part 10
of the beam, as in Fig. 11, or be sloped sharply
thereto, as illustrated in Figs. 8 and 10. The
sharp sloping avoids a cufting operation of the
stay flanges which extend toward each other in

the arrangement illustrated in Figs. 10 and 11.-

A stiffening rib (1 as indicated in dotted lines
in Fig. 10, may be provided 1n the base wall 10
of the beam.

'The channel of the beam may be closed by a
plate 18 (Figs. 10 and 11) connected to the flanges
18 and having an opening for the stays. In cor-

‘responding manner, as indicated in Fig. 11, the

portions of the stays lying outside the beam may
be closed by strips of metal sheet {8a connected
to the flanges a of the stays, so that the stays
become of closed box-section.

In the form of the cross section of the stay
{llustrated in Pigs..8 and 9, parts 10, 11 and 12
of the beam may be united before their assem-
blage with the stays;. the structure, as thus
formed, admitting the ends of the stays. In the
form of the cross section of the stays illustrated
Pigs. 10 and 11, the stays are first connected to
the parts 10 and {f of the beam, after which,
the union of the base wall 10 to the flanges 14
of the parts I8 and I{ is effected. Otherwise,
the places of connection of the walls b of the
stays 4 and § to the wall-sections 11b 120 of the
beam would be inaccessible,

The example illustrated in Fig. 12 dltters from .

the examples previously illustrated only by the
construction of the base plate 10 of the beam,
to fit the flanges {4 of the side wall portions

and (2 of the beam, which are directed toward -

each other. Instead of the Z-shaped Cross-sec-
tion of the stays 4 and § of this example, other
cross-sections may be employed, without altera-
tion of the cross section of the beam.

The example illustrated in Fig. 13 differs from
the previously illustrated examples by consist-

-ing of two opposite parts 19 and 20. The part

{9, forming a simple angle iron, is connected to
the outer side walls b of the stays 4 ‘and 5. The
beam section 20 forming a similar simple angle

~ Iron, is connected to the inner side flange sec-

70

- to the rail 21.

B 0

tions a of the stays. The opening of the angle
iron 20 may be formed as a closed box girder
by a rail 24, which is p]a.ced in position after
the connection of the rail 20 to the stay.  For
effecting the connection, flanges 22 and 23 .are
bent from the rail 20 and preferably spot welded
Also the rail 19 may be com-
pleted as a closed box girder aside the places

T
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of entry of the stays by flanges bent inwardly
therefrom similar to the ‘flange 22.

In the example illustrated in Fig. 14, the beam
comprises a double channel-shaped portion 24,
in which one stay 4 is connected to the side
walls 25a, 26b, of the one channel and the sec-
ond stay 5 is connected to the side walls 26a
and 26b. For strength, lateral flanges 21 may
be bent up from the part 24, and for further
strength, and also for improved appearance, &
channel-shaped covering rail 28 may be. con-
nected to the rail 24 by means of flanges 29 ad-
jacent to the flanges 21.

In place of the stay sections, {llustrated in;

Figs. 13 and 14 other stay sections may be em--
ployed, without alteration of the shape of the.

‘beam,

Besides the examples previously described, - a
large number of other forms are possible. This
is especially true of the cross sections of the stays
and beams. In connection with the forms, illus-
trated in Figs. 8-11, the junction place between
the part forming the base wall and the parts
forming the side walls 11 and 12, may be dis-
posed at another place and may be formed in
another manner, as indicated in Figs. 15 and 16.
In the construction of the sections and the under
portions thereof, care must be taken that the
places of connection are accessible for the in-
sertion of welding electrodes, or rivets and rivet-
ing tools. In the application of rustless: steel
alloys the welding is preferably effected during
exceptionally short time intervals, such as be-
tween 1/25th and 1/500th of a second, and pref-

erably about one 200th of a second, with the ap- -

plication of a correspondingly powerful current.
Thus the properties of the material of the stays
and beams at the welds, and at the parts lying
about the welds, especially the strength, are not
disadvantageously altered, as in welding proc-
esses of longer time periods heretofore usual.

What is claimed is:

1. A girder comprising sheet-metal beams of
hollow divergent section laterally spaced about

a common axis, an adjacent pair thereof having -

inside pairs of spaced inner surfaces diverging
as pairs cross sectionally of the girder, and trans-

- verse sheet-metal stays having transverse stay

surfaces of adjacent. ends of a pair of stays ex-

tending along the adjacent beam opposite one !

another and secured in flat-side engagement
each to an inside pair of said diverging beam

“surfaces of the adjacent beam inslde the hollow

section thereof.

2. A girder comprising sheet-metal beams of 5

hollow section laterally spaced about a common
axis and each including separate- base and side
wall elements secured to each other to form a
channel, the side wall elements of each beam

having inner surfaces diverging cross sectionally -

of the girder, and transverse sheet-metal stays
having surfaces of adjacent ends of each pair
of stays extending along the adjacent beam op-
posite one another and secured in flat-side rela-
tion to said diverging side-wall beam surfaces of.
the adjacent beam Inside the hollow section
thereof.

3. A girder comprising sheet-metal beams of
hollow section laterally spaced about a common

axls and each including separate base and side 7

wall elements secured to each other to form a
channel, the side wall elements of each beam be-

- ing of substantially V-section one arm of which

has an angularly- bent flange secured in flat-side
relation to the base, and transverse sheet-metal

10

o;
B

1o
St

30

75



st

2,066,388

stays having surfaces of adjacent ends of each

pair of stays extending aiong the adjacent beam.

opposite one another and secured in flat-side re-
lation to said V-arms of the adjacent beam inside
the hollow section thereof.

‘4. A girder comprising sheet-metal beams of
hollow section laterally spaced about a common
axis, one of said beams including separate base

- and side-wall elements secured to each other to
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form a channel, the side wall elements of said
beam having inner surfaces diverging cross sec-

tionally of the girder, one of said side wall ele-’

ments having a marginal flange bent outwardly
therefrom and connected to the base element,
and transverse sheet-mefal stays having sur-
faces of adjacent ends of the pair of stays ex-
tending along said one beam opposite one an-
other and secured to said diverging side wall
beam surfaces inside the hollow beam section.

5. A girder comprising sheet-metal beams of
hollow section laterally spaced about a common
axis, one of sald beams including separate base

and side-wall elements secured to each other to

form a channel, the side wall elements of said
beam having inner surfaces diverging cross sec-
tionally of the girder, and transverse sheet-metal
stays having surfaces of adjacent ends of each
pair of stays extending along the adjacent beam
opposite one another and secured to said diverg-
ing side wall surfaces of the adjacent beam in-

side the hollow section thereof, said base element.

having -edge margins bent in the direction of the
adjacent stays.

6. A girder comprlslng sheet-metal beams lat-
erally spaced dbout & common axis, and trans-
verse sheet-metal stays of channel section in-
cluding bottom walls and side walls having free-
edge flanges, the sald stays extending trans-

versely of the girder and the surfaces of said bot- -
tom walls and flanges at adjacent ends of a pair

of stays extending along inside the adjacent

3

beam opposite one a.nother a.nd secured ﬂatwise
thereto.

7. A girder comprising sheet-meta.l beams la.t-
erally spaced about a common axis, transverse

- sheet-metal stays of channel section inciuding.

bottom walls and side walls having free-edge

flanges, the sald stays extending transversely of

the girder and the surfaces of said bottom walls
and flanges at adjacent ends of a pair of stays
extending along the adjacent beam longitudi-

~ nally opposite one another and secured flatwise

thereto, and elements secured along the stay
flanges rendering the stays of closed box sec-
tions.

8. In a girder, a chord member having side
walls converging toward each other and each
terminating short of the projected plane of the
other, and stays of angle cross section having
their ends projected between the face of the one
side wall of the chord and the edge of the other
side wall and secured flatwise by one branch of
the angle cross section to the inner “face of the
one side wall.

9, A girder according to claim -8 in which the
side walls of the chord have their free edges di-
vergently extended each parallel to the inner
face of the other side wall, and the angle cross
section members each secured by another branch
of their angle cross section to the extended free
edge of the opposite side wall from that to whose
inner face it is secured.

10. A girder comprising a sheet metal chord
having opposed pairs of side wall faces, each face
comprising portions extending at an angle to
each other, and an angular section stay extend-
ing between the pairs of side wall faces and
having one of its arms secured flatwise to one
angular portion of one of said faces and another
of.its arms similarly secured to the other angular
portion of the opposlte side wall face.
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