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ABSTRACT OF THE DISCLOSURE

A pair of vertically spaced generally parallel wooden
stringers having opposed longitudinal channels for recep-
tion of elongated longitudinal metallic rod members con-
nected by a zig-zag brace rod welded to longitudinally
spaced portions of the longitudinal members. Anchoring
plates are welded to the longitudinal members and the
brace rod, and are secured to the stringers to maintain the
stringers in predetermined spaced apart relationship; cover
plates and filler elements further cooperating to maintain
the spaced relationship of the stringers.

Summiary of the invention

An important object of this invention is the provision
of a structural unit, such as a beam or rafter structure,
which is light in weight and which possesses great rigidity
and load carrying ability.

Another object of this invention is the provision of
a structural unit which can be easily fabricated from
readily available materials, such as wood and steel rod
and sheet stock, with a minimum of machining.

Still another object of this invention is the provision
of a structural unit of the above type which can be readily
produced in various shapes and sizes.

To the above ends, I provide a structural unit compris-
ing a pair of stringers of wood or the like disposed in
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spaced generally parallel relationship and having opposed -

longitudinally extending channels, Disposed between the
stringers is a truss structure of commercial steel rod stock
and comprising a pair of longitudinal members and-cross
brace means.welded to the longitudinal members, the
longitudinal members each being received in the channel
of a different one of said stringers. In one form of the
invention, I provide anchoring plates welded to the longi-
tudinal members and fastened to longitudinally spaced
portions of adjacent.ones of said stringers to retain the
longitudinal members in their respective channels and co-
operating with the truss structure to hold the stringers
against movement relative to each other.

Brief description of the drawings

Referring to the drawings, which illustrate the inven-
tion, and in which like reference characters indicate like
parts throughout the several views:

-FIG. 1 is a view in side elevation of a structural unit
produced in accordance with this invention;

FIG. 2 is a view in top plan;

FIG. 3 is an enlarged longitudinal section taken sub-
stantially on the line 3—3 of FIG. 2;

FIGS. 4, 5 and 6 are enlarged transverse sections taken
substantially on the lines 4—4, 5—S5, and 6—6 respective-
ly of FIG. 3;

FIG. 7 is a still further enlarged fragmentary section
taken substantially on the line 7—7 of FIG. 4;

FIG. 8 is a view in side elevation of a modified form of
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structural unit, some parts being broken away and some
parts being shown in section; and

FIG. 9 is an enlarged transverse section taken substan-
tially on the line 9-—9 of FIG. 8.

Description of the preferred embodiments

In the embodiment of the invention illustrated in FIGS.
1-7, a structural unit in the nature of an arched beam or
the like, indicated in its entirety by the numeral 1, is
shown as being supported at its opposite ends by gener-
ally upright legs 2 and 3. The beam 1 comprises upper
and lower stringers 4 and 5 respectively disposed in ver-
tically spaced generally parallel relationship, the stringers
4 and 5 each comprising a pair of cooperating stringer
sections 4a and 45 and 5a and 5b respectively. With refer-
ence to FIG. 3, it will be seen that the stringer sections
4q and 4b, as well as the sections 5a and 5b are disposed
in angularly displaced end-to-end relationship, the several
stringer sections diverging downwardly from their abutting
ends. The stringers 4 and 5 are preferably made from
wood, as are the legs 2 and 3, said legs each including
laterally spaced generally vertical inner and outer stringers
6 and 7 and cross brace members 8 and 2. At their upper
ends, the stringers 6 and 7 are nailed or otherwise rigidly
secured to the adjacent outer ends of the stringers 4 and 5.

The bottom surface of the stringer 4 is grooved gener-
ally centrally between its opposite sides to provide a longi-
tudinally extending channel 10, the top surface of the
lower stringer 5 being similarly grooved to provide an
upwardly opening longitudinal channel 11 that is opposed
to the channel 10. A truss structure 12 is mounted between
the stringers 4 and 5, and comprises a pair of longitudinal
members 13 and 14 that are received in the channels 10
and 11 respectively, the members 13 and 14 being bent
intermediate their ends to conform to the angular rela-
tionship of the stringer sections 4a and 45 and of the
stringer sections 5a and 5b respectively. The truss struc-
ture 12 further includes brace means in the nature of an
elongated member or steel rod 15 that is bent into zig-zag
formation to provide a plurality of angularly displaced
brace portions 15a that are welded as indicated at 16, to
longitudinally spaced portions of the longitudinal mem-
bers 13 and 14. A plurality of anchoring plates 17 are
each formed with central apertures 18 which receive the
adjacent- ends of the brace portions 154, the anchoring

“plates 17 being welded to the ends of the brace portions

15a and to adjacent portions of the longitudinal members
13 and 14. The anchoring plates 17 are rigidly secured to
their adjacent stringers 4 and 5 by suitable means, such as
nails or the like 174. The brace means further includes a
plurality of aligned tie rods 19 that are welded to the brace
portions 154 and to the longitudinal members 13 and 14.
A generally U-shaped brace member 20 is welded at its
opposite ends to the longitudinal member 13 longitudinal-
ly outwardly of the inner abutting ends of the stringer
sections 4a and 4b. At its intermediate portion 21, the
brace member 20 is welded to the adjacent underlying por-
tion 156 of the steel rod 15, adjacent the inner abutting
ends of the stringer sections 5a and 5b.

For further stiffening the beam 1 at its longitudinally
central portion, I provide upper and lower filler elements
22 and 23 respectively, and a pair of wedge-shaped filler
elements 24 and 25 disposed in a stack within the U-

. shaped brace member 20, the upper and lower filler ele-
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ments 22 and 23 operatively engaging the adjacent inner
end portions of the stringer sections 44, 4b, and 5a and 5b
respectively. The wedge-shaped elements 24 and 25 are
disposed between the filler elements 22 and 23, and are
operative to assist in maintaining predetermined spaced
relationship between the upper and lower stringers 4 and
5 at their central portions.

The opposite sides of the beam 1 are closed by cover-
plates 26 preferably made from laminated stock such as
plywood, and nailed or. otherwise rigidly secured to op-
posite sides of the stringers 4 and 5. Not only do the cover-
plates 26 add a more finished appearance to the beam 1,
but they also aid the truss structure 12 in lending rigidity
and strength the beam 1.

Adjacent its opposite ends, the lower longitudinal mem-
ber 14 is bent to provide angularly disposed opposite end
portions 28 that extend between pairs of strain blocks or
the like 29 and through suitable apertures in thrust plates
30, the strain blocks 29 being glued or otherwise rigidly
secured to adjacent ones of the cover-plates 26, the thrust
plates 30 bearing against the outer ends of their respective
strain blocks 28. The extreme outer ends of the end por-
tions 28 are screw threaded to receive nuts 31 that are
screw threaded against their adjacent thrust plates 38,
whereby to exert tensile stress upon the lower longitudinal
member 14, further adding to the rigidity of the beam 1.
Other strain blocks 32 rigidly secured to adjacent cover-
plates 26, bear against adjacent tie rods 19, and metallic
struts 33 are welded to a pair of the tie rods 19 and the
upper longitudinal member 13, the struts 33 and strain
blocks 32 adding to the rigidity of the tie rods 19 and
upper longitudinal member 13. Longitudinally outwardly
of the outermost brace portions 15, cross brace members
34 are inserted between the upper and lower longitudinal
members 13 and 14 and are rigidly secured to adjacent
ones of the cover plates 26.

In fabricating the beam 1, the stringers 4 and 5 are
assembled to the truss structure 12 after which the cover-
plates 26 are nailed or otherwise rigidly secured to one
side of the beam 1. The filler blocks 22-25 are then in-
serted and the wedge-shaped filler elements 24 and 2§
are adjusted and locked in place as are the strain blocks
29 and 32, and the cross braces 24. The thrust plates 30
and nuts 31 are applied to the strain blocks 29, after
which other cover plates 26 are nailed or otherwise se-
cured to the open side of the beam 1. The nuts 31 are
then adjusted to place the lower longitudinal member 14
under desired tension by conventional means such as a
wrench, not shown, through suitable apertures in the
beam 1, also not shown. The legs 2 and 3 may be affixed
to the opposite ends of the beam 1 at the factory or if
desired, may be secured to the ends of the beam 1 at
the building site.

In -the modified form of the invention illustrated in
FIGS. 8 and 9, a relatively straight beam 35 is shown
as being supported at its opposite ends on the upper ends
of legs or wall sections, indicated at 36, The beam 35
comprises a pair of upper and lower wood stringers 37
and 38 respectively connected at their opposite ends by
cross members 39. Like the stringers 4 and 5, the stringers
37 and 38 are grooved to provide opposed longitudinal
channels 40 and 41 respectively that extend substantially
the full length of the stringers 37 and 38. A truss strue-
ture 42 comprises upper and lower longitudinal members
43 and 44 respectively that are seated in respective ones
of the channels 40 and 41. The truss structure 42 further
includes an elongated member or rod 45 bent into zig-
zag form to provide angularly disposed brace portions 46
that are welded at their opposite ends to adjacent ones
of the longitudinal members 43 and 44, the longitudinal
members 43 and 44, as well as the elongated member 45
being made from commercially available steel rod stock.
Cross sectionally U-shaped mounting plates 47 similar to
the mounting plates 17, but having laterally spaced side
flanges 48, are welded to the integrally formed ends of the
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brace portions 46 and to adjacent portions of their re-
spective longitudinal members 43 and 44, the side flanges
48 engaging adjacent sides of their respective stringers
37 and 38. The side flanges 48 are provided with suitable
apertures for reception of nails or similar fastening de-
vices 49 by means of which the anchoring flanges are
rigidly secured to their respective stringers 37 and 38. For
supporting relatively lighter loads, the beam 35 may be
left open as shown in FIGS. 8 and 9. However, if greater
strength is required, or if a more finished appearance is
desirable, sheets of plywood, not shown, but similar to
the cover-plates 26, may be nailed or otherwise rigidly
secured to the opposite sides of the beam 35.

It will be appreciated that beams may be constructed
as above described without the use of anchoring plates
17 or 47. In such a consiruction, by securing the stringers
in desired spaced relationship by the cover-plates 26, the
truss structures will be secured in place with their longi-
tudinal members seated in the longitudinal channels of
their respective stringers. Normally, beams of this last-
mentioned type are contemplated for lighter load require-
ments. From the above, it will be seen that I have pro-
vided a structural unit that is completely satisfactory for
the accomplishment of the objectives set forth; and, while
I have shown and described several forms in which the
structural unit may be produced, it will be understood
that the same is capable of further modification without
departure from the spirit and scope of the invention, as
defined in the claims.

What is claimed is:

1. A structural unit comprising:

(a) a pair of elongated generally parallel wooden
stringers disposed in predetermined spaced apart re-
lationship and having laterally spaced flat sides and
opposed longitudinally extending channels general-
ly centrally between said sides,

(b) a truss structure including a pair of longitudinal
metallic rod members and cross brace means includ-
ing an elongated brace rod bent into zig-zag forma-
tion to provide a plurality of angularly displaced
brace portions having opposite ends welded to longi-
tudinally spaced portions of adjacent ones of said
longitudinal rod members,

(c). said longitudinal members each being received in
a different one of said channels,

(d) and means secured to said stringers for retaining
said longitudinal members in said channels and co-
operating with said truss structure to hold said
s;]r'ingers in said predetermined spaced apart relation-
ship.

2. The structural unit. of claim 1 in which each of said
stringers includes a pair of stringer sections joined to-
gether in end-to-end angularly displaced downwardly di-
verging relationship, said longitudinal rod members being
bent intermediate their ends to conform to the angular
displacement of said stringer sections.

3. The structural unit of claim 2 characterized by
plate-like cover elements disposed at opposite sides of said
stringers and rigidly anchored to each thereof to enclose
said truss structure, and adjustable anchoring means at
the opposite ends of at least one of said longitudinal rod
members rigidly securing the same against movement
relative to said stringers and cover elements.

4. The structural unit of claim 3 characterized by a
plurality of stacked filler elements disposed between said
stringers at the joined-together ends of said stringer sec-
tions, at least one of said filler elements being wedge-
shaped, whereby the thickness of the stack. of said filler
elements may be adjusted in accordance with the distance
between said stringers.

5. The structural unit of claim 1 in which said last-
mentioned means comprises a plurality of anchoring
plates welded to longitudinally spaced portions of said
longitudinal members, and fastening elements rigidly se-
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curing said anchoring plates to adjacent ones of said FOREIGN PATENTS
stringers. 699,069 10/1953 Great Britain.
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