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PREFABRICATED FRAME

The present invention relates to a frame, and more
particularly to a prefabricated frame of grating type for
structural ‘uses, such as framework of prefabricated
houses, bedding of provisional airstrips, reinforcement
of concrete pavements and structures.

Conventional frames of grating type for such struc-
tural uses have a great disadvantage in assembling and
disassembling. For instance in assembling, a number of
steel bars or bands cut and trimmed in suitable lengths
are initially positioned into a square grating arrange-
ment with a required pitch, some of the bars or bands
positioned diagonally over the square grating arrange-
ment if necessary, and then each crossing portion of
such grating members is knotted with wire to complete
and integrate the frame. This assembling will generally
take much time and labor, and considerable skill espe-
cially in knotting the crossing portions of grating mem-
bers. Moreover, square gratings may usually be unable
to bear multi-directional loads substantially. In general
construction works frame members such as bars and
plates are pre-cut into limited sizes, otherwise they will
cause a considerable inconvenience in forwarding and
handling. Members of limited sizes will however
require to be extended by joining each other with bolts
and other similar means if a substantially large frame is
necessary. Bolted joints will decrease the overall
strength of frame members and therefore require some
particular auxiliary means to compensate the decrease
of strength, resulting in increase of time and labor
required for assembling or impossibility of application
where such auxiliary means is not permitted.

A major object of the invention is to provide a
prefabricated frame for structural uses which is easy
even for unskilled laborers to assemble and disassem-
ble.

Another object of the invention is to provide a
prefabricated frame for structural uses which bears
multidirectional loads substantially.

A further object of the invention is to provide a *

prefabricated frame for structural uses which is ex-
tendible to desired extents by joining the frame mem-
bers each other without requiring bolts and any other
particular joining parts.

A still further object of the invention is to provide a
prefabricated frame for structural uses which facilitates
forwarding and handling.

A more specific object of the invention is to provide
a structural frame of truss grating type comprising lon-
gitudinal straight members and lateral zigzag members,
the latter of which are engaged with the former in
firmly inserted relations in recesses provided along the
former.

Other objects and advantages of the invention will be
more fully understood from the following description
of preferred forms of the invention shown by way of ex-
ample in the accompanying drawings in which:

FIG. 1 is a plan view of a prefabricated frame em-
bodying the invention;

FIG. 2 is a side view of FIG. 1;

FIG. 3 is a front view of FIG. 1;

FIG. 4 is a perspective view of a lateral member in
the frame of FIG. 1;

FIG. 5 is a perspective view of a longitudinal member
in the frame of FIG. 1;

FIG. 6 is a perspective view of another longitudinal
member;
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FIG. 7 is a plan view showing joint portions for lon-
gitudinal extension of a frame embodying the inven-
tion;

FIG. 8 is a plan view showing joint portions for
lateral extension of a frame embodying the invention;

FIG. 9 is a longitudinal member employed in the
joint portions of FIG. 8;

FIG. 10 is a perspective view of still another longitu-
dinal member; and

FIG. 11 is a perspective view showing engagement of
lateral members with the longitudinal members shown
in FIG. 10.

The structural frame shown in FIG. 1 comprises a
plurality of longitudinal members 10 and a plurality of
lateral members 20. Each longitudinal member 10 is of
L-steel structural shape cross section as shown better in
FIG. 5. It is provided with a plurality of recesses 12 of a
given width s indented along its web 11 longitudinally
with a given pitch p its flange portions being continuous
as shown in FIG. 5. Each lateral member 20 is of band
steel and preferably of uniform height throughout its
extent as shown better in FIG. 4. Its thickness is ¢ and it
is zigzaged along its whole length with a given pitch p
and a given deflection 120°, thus divided into a plurali-
ty of zigzag sections 22, as shown in FIG. 4. Here s and ¢
are determined by a relation s = 2¢. It'is noted that the
lateral member 20 is zigzaged with the same pitch as
the recesses 12 along the longitudinal member 16, and
that each recess 12 is approximately twice as wide as
the thickness of lateral member 20.

In the assembling, initially a lateral member 20 is
placed on the ground as it is in FIG. 4, then a plurality
of lateral members are placed similarly in parallel to
the first one with their zigzag bents 21 being in such an
oppositely abutting relation as to form a plurality of
rhombuses, each enclosed within any four of the zigzag
sections 22, and a plurality of longitudinal members 10
are engaged to the lateral members by inserting each
abutting combination of bents 21 firmly into a cor-
responding recess 12 of longitudinal member 10, thus
completing a frame of grating as shown in FIG. 1. Since
it is a matter of mere insertion, any unskilled laborer
can assemble the frame of the invention with con-
siderable ease and speed. Same can be said about disas-
sembling of the frame if such is necessary.

Since the lateral member 20 is zigzaged with the
same pitch p as the recesses 12 along the longitudinal
member, the assembled frame of the invention forms a
truss grating of equilateral triangles, each of which
comprises two of the zigzag sections 22 of lateral
member 20 and one of the web portions spanning the
recesses 12 of longitudinal member 10, thus closing the
triangle of force completely. Since each recess 12 is ap-
proximately twice as wide as the thickness ¢ of lateral
member 20, each equilateral triangles stands substan-
tially firm and integral at the three vertexes. Therefore
compressive or tensile forces, if given to the frame in
the lateral direction, will be distributed and balanced
substantially in each of the equilateral triangle.

Moreover, the inclined sides of equilateral triangles
are arranged in straight continuous diagonal lines of the
frame and thus serve as diagonal members as well.
Therefore compressive or tensile forces, if given to the
frame in the diagonal direction, will be borne substan-
tially on the secondary formed diagonal lines. Com-
pressive or tensile forces, if given to the frame in the
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longitudinal direction, will be borne substantially by
the longitudinal members 10. Since each lateral
member 20 is inserted into the recess 12 of each lon-
gitudinal member 10 in the direction to aggregate the
widths of both members, the thickness of frame is sub-
stantial in the direction perpendicular to the trussing
plane of grating and therefore will bear compressive or
tensile force substantially in the same direction. In
brief, the frame of the invention is formed into a rigid
body which endures multi-directional loads substan-
tially without deformation.

In fact, the frame of the invention is far more capable
of bearing loads than concrete reinforcements of the
conventional kind, and therefore makes it possible to
reduce the required thickness of concrete without
decreasing the strength. This advantage may for in-
stance be greatly appreciated in introducing a new
method of revetment for river and other waterside
banks. According to the new method of revetment,
comparatively thin concrete plates pre-cast with rein-
forcement of steel frames of the present invention are
placed in a line with piles along a bank of river, and
then connected with each other firmly by filling
concrete between each other. In this way revetting
works are expedited considerably without sacrificing
the strength of revetment.

The frame of the invention is extended to desired ex-
tents both longitudinal and lateral quite easily without
requiring bolts and any other particular means. The
longitudinal extension, is illustrated in FIG. 7, where
free longitudinal members 105 are additionally joined
to the already framed ones 10a in 2 manner that each
framed longitudinal member 10z overlaps a free
member 10 by more than one pitch with their recesses
12 meeting to each other. And then free lateral mem-
bers 20b are added to the already framed ones 20a in a
manner similar to forming the original frame.

The lateral extension is illustrated in FIG. 8, where
free lateral members 20c are additionally joined to the
already framed ones 20a by the intermediary of a pair
of longitudinal members 10’ shown in FIG. 9 in a
manner that each framed lateral member 20a overlaps
a free member 20c by more than one pitch with the
bents 21 meeting to each other. And then free longitu-
dinal members 10c are added to the already framed
ones 10a by the intermediary of the two members 19"’
in a manner similar to forming the original frame. The
longitudinal member 10’ shown in FIG. 9 is quite same
as the member 10 shown in FIG. 5, except that the
former is provided with recesses 12'’ of another given
width *‘s-dash” along its web 11"’ while the latter with
recesses 12 of a given width s, both widths determined
by a relation s’ = 2s; in other words, each recess 12"’ of
longitudinal member 19’ is twice as wide as each
recess 12 of longitudinal member 10, thereby making it
possible that each lateral member 20a overlaps 20¢ and
two of such overlapping portions abut to each other in
each recess 12"’ as shown in FIG. 8. The easy extension
both longitudinal and lateral will make the frame of the
invention quite suitable for bedding of provisional
airstrips and reinforcement of substantially large
concrete areas.

The longitudinal member of the frame may have
various cross sections or structural shape other than the
L-shaped one shown in FIG. 5. For instance a longitu-
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dinal member 10’ of T-steel structural shape as shown
in FIG. 6 may often be used for structural uses as well.
The longitudinal member 10’ is provided with recesses
12’ of a given width s along its web 11’. This one is just
same as the one in FIG. 5, except it is T-shaped in the
Ccross section.

It may be good to sandwich the lateral members 20
with longitudinal members, so that each longitudinal
line of grating has an I-shaped cross section in case a
pair of T-steel longitudinal members 10’ in FIG. 6 are
used to sandwich the lateral members 20 in FIG. 4, and
a channel cross section in case a pair of L-steel londitu-
dinal members 10 in FIG. 5 are used to sandwich the
lateral members 20 in FIG. 4. The compound I-shaped
or channel cross section will not only increase the
strength but also offer a reliable support for plate
materials which are commonly used in structural con-
structions. The offering of good support for plates will
make the frame of the invention quite applicable to
ceiling, floors, walls and various other parts of
prefabricated houses.

So far the frame is assembled by mere insertion of
lateral members into the recesses of longitudinal mem-
bers, and this is quite sufficient in case concrete and
other filling matters are cast over the frame. In case
such filling matters are not cast over the frame for in-
stance in building up prefabricated houses, there will
be a possibility that the lateral members disengage
themselves later from the recesses of longitudinal mem-
bers however firmly inserted initially. Tongued recesses
such as shown in FIG. 10 are provided in accordance
with the invention to retain the lateral members in the
recesses of longitudinal members assuredly.

The longitudinal member shown in FIG. 10 is of
same L-steel as FIG. 4, and the same numbers indicate
same elements. The longitudinal member in FIG. 10 is
provided with a tongue 13 at the upper portion of each
recess 12 by leaving that part of web 11 when the
recess is indented. The tongue 13 is pre-opened out-
ward, preferably normal to the longitudinal direction of
web 11. The tongue 13 is closed after the lateral mem-
bers 20 are inserted into it, as shown in FIG. 11, thus
holding the lateral members assuredly without any fear
of disengagement. Since the tongues can be closed easi-
ly by simple manual bending, the frame of the invention
will be assembled still by unskilled laborers with con-
siderable ease and speed. And same can be said about
disassembling, too.

In summary, the present invention provides a
prefabricated structural frame which comprises a plu-
rality of straight longitudinal members 10 or 10’ each
having a continuous longitudinally extending flange
portion, shown as extending horizontally in FIGS. 5 and
6, and a web portion 11 or 11’ extending at right angles
to said flange portion, i. e. shown as extending verti-
cally in FIGS. 5§ and 6. The web portion 11 or 11’ of
each of said longitudinal members has a plurality of
recesses 12 or 12’ therein extending at right angles to
said flange portion (i. e. shown as extending vertically
in FIGS. § and 6 wherein the flange is horizontal), said
recesses 12 or 12’ being enterable from the edge of said
web portion 11 or 11’ remote from said flange portion
(as best illustrated in FIGS. 5, 6 and 10), said recesses
12 or 12’ being equally spaced along the length of said
web portion 11 or 11’ by a given distance or pitch p;
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the structure further comprising a plurality of lateral
members 20, each of said lateral members, as best
shown in FIG. 4, having its length made up of a plurali-
ty of zigzag sections 22 arranged at 120° angles 21 to
each other with each of said zigzag sections 22 inter-
mediate adjacent angles 21 having a length equal to
said pitch p; said longitudinal members 10 or 10’ being
arranged in parallel spaced relation to one another as
illustrated in FIG. 1; and said lateral members 20, as
shown, each extending transversely of said plurality of
longitudinal members 10 or 10’ and passing through
and being engaged in the recesses 12 or 12’ in the web
portions 11 or 11’ of said longitudinal members 10 or
10" in firmly inserted relation with said web portions 11
or 11’ of said longitudinal members 10 or 10’ bisecting
the 120° angles thereof as shown in FIG. 1 and forming
therewith a truss grating made up of equilateral trian-
gles lying entirely at the web sides of the continuous
flange portions of said longitudinal members 10 or 10',
with the special advantages set forth. In the form illus-
trated in FIG. 10 the web portion of each of said lon-
gitudinal members 11 comprises at the recesses 12
therein gate openings extending to the recesses 12 from
the edge of the web portion 11 remote from the flange
portion of the member 1@, through which gate
openings the recesses 12 are enterable, said gate
openings being wider than the recesses 12, as shown,
and said web portions 11 comprising adjacent each of a
plurality of the gate openings therein a gate in the form
of a tongue 13 integral with the web portion 11 and
bendable to extend across said recess 12 in said gate
opening for locking the structure in assembled relation.
The longitudinally extended structure illustrated in
FIG. 7, as shown, comprises a pair of prefabricated
structural frames, the first made up of members 10a
and 20a, and the second of members 10b and 205, each
frame having its longitudinal members (10 and 10b,
respectively) of the L-steel shape illustrated in FIG. 5
which presents a flat web portion 11 and a flange por-
tion entirely at one side of said web portion, the lon-
gitudinal members 105 of one of said frames (10b6-20b)
overlapping the longitudinal members 10a of the other
frame (10a-20a) of the pair, respectively, with the web
portions thereof back-to-back and the flange portions
thereof extending in opposite directions, as shown in
FIG. 7, the assembly having a plurality of the recesses
of each longitudinal member aligned with those of the
longitudinal member overlapped thereby and having
lateral zigzag members (the same as the other zigzag
members 20a and 20b but common to said pair of
frames) engaged in firmly inserted relation with the so
aligned recesses to serve the double function of means
for joining the two frames longitudinally and of trans-
verse members common to the two frames of the lon-
gitudinally extended structure, while when the over-
lapped web portions at their aligned recesses are pro-
vided with gates 13 (as shown in FIG. 10) the closing of
the two gages across the common lateral members
doubly reinforces the interconnection between the
overlapping portions of the longitudinal members. The
laterally extended structure illustrated in FIG. 8, as
shown, also comprises a pair of prefabricated structural
frames, the first made up of members 102 and 204, and
the second of members 10c¢ and 20c, each frame hav-
ing lengths of its lateral members (20a and 20c¢) includ-
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ing two of the 120° angles thereof projecting beyond
the longitudinal members 164 and 1Qc, respectively,
the two 120° angles of the extending lateral members
20a of one frame internested with the two 120° angles
of the extending members 20c of the other frame,
respectively, as shown at the central part of FIG. 8, and
the assembly including two special longitudinal mem-
bers 10'' having double width recesses S’ (FIG. 9) with
the internested angles of said extending lateral mem-
bers engaged therein in firmly inserted relation to serve
the double function of means for joining the two frames
laterally and of longitudinal members common to the
two frames of the laterally extended structure.

The frame of the invention will facilitate forwarding
and handling considerably because both lateral and
longitudinal members are bundled compactly when dis-
assembled, because both members are minimized in the
original unit lengths due to the easy extendibility on
later necessary occasions, and because the longitudinal
members are made of light shape steel.

It will thus be seen that the prefabricated structural
frame in accordance with the invention is easy to as-
semble and disassemble, endurable of substantial multi-
directional loads, extendible desiredly without requir-
ing particular joining parts, and minimal of carrying in-
conveniences.

Since certain changes and modifications may be
made in the invention, some of which have been herein
suggested, it is intended that the foregoing shall be con-
strued in a descriptive rather than in a limiting sense.

What ! claim: :

1. An assembly of a plurality of prefabricated struc-
tural frames, each of said structural frames comprising
a plurality of parallel longitudinal members of L-shape
steel each presenting a flat web portion and a flange
portion entirely at one side of said web portion, the lon-
gitudinal members (10b) of one of said frames over-
lapping the longitudinal members (10a) of the other
frame of said pair, respectively, with the web portions
thereof back-to-back and the flange portions thereof
extending in opposite directions, the web portion of
each of said longitudinal members having a plurality
portion and enterable from the edge of said web por-
tion remote from said flange portion, said recesses
being equally spaced along the length of said web por-
tion by a given distance or pitch (p), each of said
frames further comprising a plurality of lateral mem-
bers, each of said lateral members having its length
made up of a plurality of zigzag sections arranged at an-
gles to each other, and said lateral members each ex-
tending transversely of said plurality of longitudinal
members and passing therethrough and being engaged
in the recesses in the web portions of said longitudinal
members in firmly inserted relation, with said web por-
tions bisecting the angles thereof and forming
therewith a truss grating made up of triangles lying en-
tirely at the web sides of the continuous flange portions
of said longitudinal members, the assembly having a
plurality of the recesses of each longitudinal member
aligned with those of the longitudinal member over-
lapped thereby and having lateral zigzag members com-
mon to said pair of frames engaged in firmly inserted
relation in the so aligned recesses.

2. An assembly as claimed in claim 1, wherein the
zigzag sections of said lateral members are arranged at
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120° angles to each other with each of said zigzag sec-
tions intermediate adjacent angles having a length
equal to said pitch (p), whereby the truss grating
formed by the bisection of said angles by said web por-
tions is made up of equilateral triangles. '

3. An assembly of a plurality of structural frames ac-
cording to claim 15, each of said structural frames hav-
ing lengths of its lateral members (2064 and 20c¢) includ-
ing two of the angles thereof projecting beyond the lon-
gitudinal members (10a and 10c) respectively engaged
therewith, the two angles of the extending lateral mem-
bers (20a) of one frame being internested with the two
angles of the extending members (20c) of the other
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frame, respectively, and the assembly including two
special longitudinal members (10'') having recesses of
double width with the internested angles of said extend-
ing lateral members engaged therein in firmly inserted
relation.

4. An assembly as claimed in claim 3, wherein the
zigzag sections of said lateral members are arranged at
120° angles to each other with each of said zigzag sec-
tions intermediate adjacent angles having a length
equal to said pitch (p), whereby the truss grating
formed by the bisection of said angles by said web por-
tions is made up of equilateral triangles.
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