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This invention relates generally to concrete pangls em-
ployed in the constructron of burldmgs and other struc-
tures, and more pa;rtrcularly to remforced hollow concrete
building panels whlch may .be used for wall, floor, par—
tmon, foundatron or roof elements and the like of build-
ings and to the’ 1nterconnectron of such panels to form
a complete structure.

While rexnforced hollow concrete building panels. are
well known in the art and to the ‘present apphcant and
while ‘the use of such panels is potentially highly de-
sirable in the construction of prefabrrcated bulldmgs, both
residential and commercial, prior panels known' to the
present apphcant have ‘been sub]ect to numerous ob]ec-
tions and so far as the present apphcant is mformed no
srngle panel constructlon has lent its 1f
all of the various types of panels necessary’ to assemble
a complete buﬂdmg For mstance, whxle many hollow
concrete bmldmg panels have been proposed rnany such
panels ‘have not provrded for mtercom_mumcatro
spaces between the slabs forrrnng the walls of the panel
a hlghly desirable feature so far as heatlng, air condition-
ing, plumbmg and wmng is concerned Furthermore the

apphcant is aware of no prior hollow concrete burldmg‘

panel construction provrdmg srrnple means for rlgldly in-
terconnectmg the panels at the 1nstallat10n srte ¥ urther
the remforcmg ‘frame construction of many prior pancls
known to the present apphcant has been exceedmgly com-~
plex with 2 large number of drfferent component parts
bemg requrred to construct the drfferent types of panels
requrred fora complete bmldmg ‘

Therefore, itis'd rable to srovide a reinforced hollow
concrete burldmg panel cqnstructlon in whlch panels
of minimum weight and maximum strength are provrded
the mterslab spaces of each panel havmg maximum com-
mumcatron with the inter-slab spaces of adja e_nt panels
It is further desrrable that such a panel construction pro-
vide for ready’ attachment at the mstallatron site of one
panel to another w1th the remforcrng frames of the panels
requiring a mlnlmum number of completely 1nterchange—
able components. It is of course highly desirable that
such panels be readily constructed employing minimum
material and labor and that they be readily transportable
to the installation site, or in the alternative that they lend
themselves to manufacture at the installation site.-

It is accordmgly an object of my invention to provide
an improved reinforced hollow concrete ‘building. panel
construction.

Another object of my invention is to provide an im-
proved hollow concrete burldmg panel comnstruction in
Which maximum communication is provided between the
inter-slab spaces of adjacent panels.

A further object of my invention-is to provide an im-
proved rernforced hollow concrete building panel con-
strucnon in which the panels are readrly 1nterconnected

A strll further ob]ect of my 1nventlon is to provrde an
nnproved remforced hollow concrete panel construction
in whrch the reinforcing frame for each speclﬁc type of
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panel required in a complete building is constructed of a
mrmmum number of 1nterchangeable components

Further objects and advantages of my invention will
become apparent by reference to the following description
and the accompanying drawxngs, and the features of
novelty whlch characterrze th1s 1nven’mon will be pornted
mg a part of thrs specrﬁcatron

My invention in ifs ‘broader aspects provides. a rein-
forced hollow concrete building panel having a rectangu-
lar metal reinforcing frame mcludmg elongated perimeter
plate members respectively defining, i.e., bounding or out-
lining, at least three perimetral edges of the panel. First
transversely spaced parallel elongated remforcmg means
extend respectively between two opposrte peruneter plate
members and are secured respectively to opposite edges
and elements are provided transversely interconnecting
the first elongated means at spaced intervals. Second
transversely spaced parallel elongated remforcmg means
are provided extending at rlght angles to the first elon-
gated means and respectively joining the same to frame
means parallel with and spaced from the first reinforcing
means and to opposite edges of the third perimeter plate
member. The first and second’ elongated reinforcing
means respectively lie in two transversely spaced parallel

" planes respectively substantlally coextensrve with the

edges of the perimeter plate members and two trans-
versely spaced planar slabs of concrete are provrded hav-
ing the first and second elongated means imbedded there-
in and respectively lying in planes generally coextensive
with the pianes of the elongated remforcrng means, the
concrete slabs respcctrvely termrnatmg at the penmeter
plate members. The perimeter plate members are pref-
erably provrded with spaced openings therein communi-
cating with the space between the slabs and in the pre-
ferred embodiment ‘of my invention, the perimeter plate
members have a cross-sectronal nﬁguranon formed by
three interconnected channels with the middle channel
facing outwardly and the outer two channels facmg in-
wardly

In'the drawmgs

Flg 1 is a view in perspective showing the 1mproved
reinforcing frame construction for a ‘basic wall panel in
accordance wrth my. mventron, ’

Fig. 2'is a fragmentary view in perspective, partly
broken away, further 1llustrat1ng the basrc wall panel
construction of my invention; )

Fig. 3 is a fragmentary side elevational view showing
one step in the construction of remforced hollow concrete
building panels in accordance with my invention;

Fig. 4 is" another fragmentary cross-sectronal view
showrng another step in the constructwn of my lmproved
panels; '

Fig, 5 is a view in perspective showmg the reinforcing
frame construction in accordance with my mventlon for
a. composite panel mcludrng both corner and ‘partition
attaching arrangements;

Fig. 6 is a fragmentary cross-sectional view showmg
the attachment of two slabs in accordance with my in-
vention to form an exterior corner;

Fig. 7 is a fragmentary view in perspective further
1llustrat1ng the sealrng arrangement employed in Fig. 6;

Fig. 8 is a fraomentary view ‘in.perspective illustrating
a modified form of the construction of Fig. 6;

Fig. 9 is a fragmentary view in perspective further
illustrating the comstruction of F1g 8;

Fig. 10 is a fragmentary view in perspective illustrat-
ing the attachment of two panels in accordance with my
invention to form a partrtron,

Fig. 11is a fragmentary view in perspective of the re-
mforcmg frame in accordance wrth my mventron usable
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in constructing a floor slab suitable for connection to a
foundation slab;

Fig. 12 is a fragmentary cross-sectional view illustrat-
ing the assembly of a slab incorporating the frame con-
struction of Fig. 11 with another slab in accordance with
my invention;

Fig. 13 is a fragmentary view in perspective illustrat-
ing a modified form of the comstruction of Fig. 12;

Fig. 14 is a fragmentary cross-sectional view showing
the connection of a floor slab with a lower foundation
slab and an upper wall slab in accordance with my in-
vention;

Fig. 15 is a fragmentary view in perspective further
illustrating a method of attachment of certain slabs in
accordance with my invention;

Fig. 16 is a fragmentary view in perspective illustrat-
ing the assembly of window or door casings as an integral
element of the reinforcing frame in accordance with my
invention;

Fig. 17 is a fragmentary view in perspective illustrat-
ing a portion of a building constructed with several types
of slabs in accordance with my invention;

Fig. 18 is a fragmentary cross-sectional view illustrat-
ing the connection of a roof slab to the ceiling and wall
slabs in accordance with my invention; and

Fig. 19 is a fragmentary cross-sectional view illustrat-
ing the connection of two roof slabs to form a roof peak
in accordance with my invention.

Referring now momentarily to Fig. 17, a typical build-
ing constructed with my reinforced hollow concrete panels
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in accordance with my invention may, for example, com-

prise basic wall panels 1, panels 2 having basic wall pan-
els 1-joined thereto so as to form a partition, panels 3
_having a door opening 4 therein, panels 5 forming an ex-
terior corner, panels 6 having a window opening 7 formed
therein, the panel 6 being here shown as being joined to
the panel 5 so as to form the exterior corner 8, floor pan-
els 9 resting on foundation panels 16 and on which wall
panels, such as a basic panel 1, in turn rest, ceiling panels
11 and roof panels 12. It will readily be seen that it is
highly flesirable that the hollow spaces in the interior of
the various panels forming the building of Fig. 17 inter-
communicate for heating, air conditioning, plumbing and
wiring purposes, and it will readily be seen that it is
necessary to provide means for readily interconnecting
the severfxl types of panels at the construction site.

R(_eferrmg now to Figs. 1 and 2, there is shown a rein-
forcmg. frar_ne construction 14 for a basic wall panel I as
shown in Fig. 17. The reinforcing frame 14 is formed of
four perimeter plate members 15, 16, 17 and 18 joined to-
gether at their corners, preferably by welding, to form
a rectangle as shown. Each of the perimeter plate mem-
pers 15 through 18 has its cross-section formed by three
interconnected channels 19, 20 and 21, the middle chan-
ne1_19 facing outwardly and the outer channels 20 and 21
facing inwardly, i.e., toward the interior of the frame 14.

In th-e illustrated reinforcing frame 14 of Figs. 1 and 2,
two pairs of transversely spaced apart vertical elongated
reinforcing rod elements 23 and 24, and 25 and 26 are
provided extending between opposite perimeter plate
members 15 and 17. The outer flanges 27 and 28 of the
outer channels 20 and 21 forming perimeter plate mem-
be;s 15 and 17 are preferably provided with transversely
aligned, longitudinally spaced apart recesses 29 with the
ends of the elongated rod members 23 through 26, in-
clusive, being respectively seated therein and secured
thereto in any suitable manner, as by welding.

The elongated vertical rod elements 23 and 24, 25 and
26, are maintained in their transversely spaced apart
parallel relationship by criss-cross elongated rod elements
36 and 31.
30, it will be seen that its one end 33 is seated in recess
29 in flange 27 of the perimeter plate member 15 beside
end 34 of vertical rod element 23 and that its other end 35
is seated in a corresponding recess 29 in flange 27 of pe-

Considering first the elongated rod element .
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rimeter plate member 17 beside the other end of vertical
rod element 23. The portion of rod element 3¢ intermedi-
ate of its two ends 33 and 35 is carried back and forth be-
tween vertical rod elements 24 and 23 as shown, so that a
first part 37 of rod element 30 at a point spaced from
end 33 thereof abuts a side of vertical rod element 24, a
next part 38 evenly spaced from part 37 abuts a side of
vertical rod 23 and so on. Likewise, rod 31 has its one
end 39 seated in recess 29 in flange 28 of perimeter plate
member 15 beside end 40 of vertical rod element 24 with
its other end 41 being seated in corresponding recess 29
in flange 28 of perimeter plate member 17 beside end 43
of vertical rod member 24. Intermediate portions of
elongated rod 31 are likewise carried back and forth be-
tween elongated vertical rods 23 and 24 so that part 45
of rod 31 in transverse alignment with part 37 of rod
30 abuts a side of vertical rod 23, part 46 in transverse
alignment with part 38 of rod 30 abuts a side of vertical
rod 24 and so on. Thus, it will be seen that rods 30 and
31 cross, as at points 47 intermediate their parts 45 and
46, etc., and 37 and 38, etc., which abut the elongated
vertical rods 23 and 24 at equally spaced intervals. The
ends of the vertical elongated rods 23 and 24 and the criss-
cross rods 30 and 31 may be retained in the recesses 29
in flanges 27 and 28, respectively of perimeter plate mem-
bers 15 and 17 by gusset plates 48 secured to outer flanges
27 and 28 in any suitable manner, as by welding, as
shown. :

A plura'ity of pairs of horizontal transversely spaced
apart parallel elongated rod elements are provided, each
such pair comprising rod elements 50 and 51, 52 and 53
and 54 and 55. Considering first rod elements 50 and §1,
it will be seen that end 57 of rod element 51 is seated
in recess 58 in flange 28 of perimeter plate member I8
with end 59 of horizontal rod 58 likewise being seated in
recess 58 in flange 27 of perimeter plate member 18,
the ends 57 and 59 of rods 50 and 51 being respectively
secured within the recesses 58 in a suitable manner, as by
welding. It will readily be seen that the recesses 58 in
common with rods 50 and 51 are in transverse alignment.
The other end 62 of rod 50 is arranged abutting the
side of vertical rod 23 adjacent its junction with part
45 of rod 31 while the other end 63 of rod 51 abuis part
37 of rod 30, ends 62 and 63 of rods 59 and 51 being re-
spectively secured to vertical rod 23 and part 37 of rod 30
in any suitable manner, as by welding. It will likewise be
seen that horizontal rod elements 52 and 53 extend re-
spectively between vertical rod elements 23, 24 on the
one hand and 25, 26 on the other hand in the same man-
ner, being respectively secured thereto and likewise, that
horizontal rod elements 54 and 55 extend between verti-
cal rod elements 25 and 26 and flanges 27 and 28 of
perimeter plate member 14, as shown. The vertical, hori-
zontal and criss-cross rod elements may be more firmly
secured together at their respective junctioms by gusset
members 64 welded thereto as shown; gusset members 48
and 64 may not be required in many constructions,

The web portions 65 of the middle channels 19 of the
perimeter plate members 15 through 18 are respectively
provided with a plurality of elongated openings 66 formed
therethrough, as shown, the openings 66 being spaced
apart by web sections 67 in transverse alignment respec-
tively with vertical rod elements 23, 24 and 25 and 26
in the case of plate members 15 and 17, and horizontal
rod elements 50 through 55 in the case of plate members
16 and 18. Each of the web sections 67 of plate mem-
bers 15 through 18 in turn has a central opening 68
formed therein for a purpose to be hereinafter described.

It will now be seen that the vertical rod elements 24 and
26, the horizontal rod elements 51, 53 and 55, and the
flanges 28 of the perimeter plate members 15 through
18 Tie generally in one plane whereas the other vertical
rod elements 23 and 25 and horizontal rod elements 50,
52 and 54 together with the flanges 27 of perimeter plate
members 15 through 18 lic in another plane transversely
spaced from the first plane.
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A pair of transversely spaced apart planar concrete slabs
70. and 71 are provided respectively lying in the same
planes as vertical rod elements 23 and 25 and horizontal
rod elements 50, 52 and 54 on the one hand, and vertical
rod elements 24 and 26 and horizontal rod elements 51,
53 and 55 on the other hand. Tt will be seen that the
vertical rod elements 23, 25 and the horizontal rod ele-
ments 50, 52 and 54 are imbedded in the slab 70 while
the vertical rod elements 24 and 26 and the horizontal
rod elements 51, 53 and 55 are imbedded in the other
slab 71. Tt will further be seen that the width of the
web portion 65 of the middle channel 19 of the perimeter
plate members 15 through 18 is substantially the same as
the space 72 between the two slabs 70 and 71 and that the
outer faces 73 and 74 of the slabs 70 and 71 respectively.
extend outwardly from the planes of the flanges 27 and 28
of the perimeter plate members 15 through 18. It will
lastly be observed that the concrete slabs 70 and 71 have
their edges terminating at and defined by the web portions
75 and 76 of the outer channels 20 and 21 of perimeter

10
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20

plate members 15 through 18 and that the outer flanges 27 -

and 28 thereof are respectively imbedded in the edges of
slabs 70 and 71.

It will now be seen that the elongated openings 66
in the web portions 65 of the perimeter plate members
15 through 18 communicate with the space 72 between
the slabs 70 and 71 so that when two basic wall panels 1
are arranged in edge-to-edge relationship, as shown in
Fig. 17, their respective inter-slab spaces 72 between their
respective concrete slabs 70, 71 are in communication for
air conditioning, heating, plumbing and electrical wiring
purposes. It will be seen that the edges of the slabs 70
and 71 adjacent web portions 75 and 76 of the channels
20 and 21 may be bevélled if desired, as at 77. The cen-
1ral openings 68 in the web sections 67 intermediate the
elongated web openings 66 are employed for securing ad-
jacent panels together as will be hereafter more fully de-
scribed.

A typical basic interior wall panel in accordance with
my invention has an outside dimension four feet by eight
feet and a thickness of six inches, each slab 70 being two
inches thick and the intermediate space being two inches
wide. The perimeter plate members 15 through 18 in
such a typical wall panel are preferably formed of one-
eighth (18) inch cold rolled steel four and ome-eighth
(41%) inches wide and one (1) inch high and the various
rod elements may be formed of conventional one-half
(%) inch reinforcing steel rod.  In such a typical interior
wall panel, the vertical rod elements 23 and 24 and 25
and 29 are each spaced from the outer surfaces of chan-
nels 20 and 21 of perimeter plate members 16 and 18 by
sixteen (16) inches and from each other by sixteen (16)
inches, i.e., a total of forty-eight (48) inches while each
pair of horizental rod elements comprising rod elements
50 through 55 are spaced from channels 20 and 21 of
perimeter plate members 15 and 17 and from each other
by sixteen (16) inches, a total of ninety-six (96) inches,
or eight (8) feet.

Turning now to Figs. 3 and 4, in fabricating my
improved reinforced hollow concrete building panel, the
reinforcing frame 14 is first assembled and welded to-
gether in the form shown in Fig. 1, it being observed
that the only stock required is the triple-channel steel
from which the perimetér plates 15 through 18 are
formed, conventional steel reinforcing rods, and small
‘metal plates for the gussets 48 and 64, if necessary. The
frame assembly 14 is then placed in a jig 69 having a
smooth bottom plate 78 formed of suitable material, such
as steel, plates 79 cooperating with the perimeter plate
members 16 and 18 (only one being shown) and corre-
sponding plates cooperating with the perimeter plate
members 15 and 17 (not shown). The frame 14 is re-
tendmg through the openings in the plates 79 of the
jig (and also in the other plates of the jig), the pins 80
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projecting into the openings 68 in the web sections 67 of
the plate m bers 15, 16, 17 and’ 18 of the frame’ 14,
and ) retammg frame 14 in the posmon shown in F1g
3, s Aably spaced from the bottom, plate 78.

The plate 79 abuttmg and supportrng perimeter plate
member 18 and its counterpart (not shown) abutting
and supporting the opposite perimeter plate member 16
are preferably ad]ustably mounted on the bottom plate
78 in any suitable manner, as by brackets 81 and bolts
82. W1th frame 14 in pos1t10n as shown in Flg 3, plate
79 may be moved 1nwardly in the drrectlon shown by the
arrow 83 with the bolts 82 ‘then being secured in order
to prestress the elements compr1s1ng the fra.me 14. It
W111 be readlly understood that compensatmg outward
movement of the plates abuttmg and supportmg the
perlmeter plate members 15 and 17 may be necessary
It will be observed that compressmg the vert1ca1 penmeter
plates 16. and 18 results in placmg the "hofizontal Ted
elements 52 and 55 in compressron and the vertical rod
elements 23 through 26 in tension. Securmg the plate 79
of the ]1g and its opposrte cou'lterpart in the posrtron to
compress frame 14 by means of bolts 82 retains the
frame 14 in its prestressed “condition whrle the cement
formmg the slab 71 is poured and allowed to set.

Plumbmg, heatmg and electrrcal components as re-
quired by the ‘building plan may now be installed in the
frame 14. The layer of cement formmg slab 76 is then
poured into the jig to the level shown ie., to the inner
flange of channel 20, i.e., the lower ﬂange of the middle
channel 19. This cement is allowed to set ‘and a layer
84 of foundry sand is. then poured on top of the slab
70 to the level of the upper flange of the mrddle channel
19, as shown, the layer 84 being tamped until it is solid.
A sheet 85 of thin transparent plastic is then laid down
over the layer of sand 84, the sheet 85 being severed
or slit to accommodate the criss-cross remforcmg mem-
bers 30 and 31; this plastic sheet 85 in the resultant struc-
ture forms a vapor barrier. Finally, the concrete form-
ing slab 71 is poured to the desired level as defined by
the height of the plate 79 and its counterparts.

It will now be readily seen that after my improved
panel has been removed from the jig in which it was
formed, the prestressed tension applied to the vertical
elongated rod elements 23 through 26 results in the slabs
70 and 71 being placed in compression. It will be ob-
served in instances when my panel 1 is vertically ar-
ranged, any tendency for the slabs 70 and 71 to bulge
outwardly ‘under their own werght is resisted by the
criss-cross remforcmg rods 30 and 31. In other in-
stances, such as in the lower walls of two story construic-
tions or floor panels, it may be found desirable to add
transverse spacing elements between vertical rod -ele-
ments 23 and 24, and 25 and 26, such spacers 86 dis-
posed at the junctions of rod elements 23 and 24,25 and
26 with the horizontal rod elements 50 through 55 and
the criss-cross rod elements 3¢ and 31 being shown for
example in Fig. 5; where spacer bars 86 are used, gussets
64 will be retarned with a small recess 169 therein for
seating bars 86.

It will now be seen that the smooth bottom plate 78
forms an extremely smooth outer face on the slab 70
and that the outer face 74 of the slab 71, being exposed,

can have exterior design troweled therein before the

concrete has set or brick or stone veneer can also be
apphed to the outer face of the lower slab 71 before set-
ting; if no decorative finish is desired, outer face 74
may be troweled smooth with conventional techmques

After the concrete forming the slab 71 has set, the pins
80 are removed, the plates 79 are removed, and with the
panel 1 still resting on the bottom plate 78 of the jig, the
sand layer 78 is exhausted from between the concrete
slabs 76 and 71 through the openings 66 in the perimeter
deﬁmng plate members 15 through 18, as by means of.an
air hose, shown in dashed lines at 87. The concréte
slabs 70 and 71 may then be steam cured, if desired,
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through the openings 66 in the plate members 15 through
18. The bottom plate 78 of the jig is then raised from
its horizontal position shown to a vertical position, and
the finished panel 1 is removed from the bottom plate
78 and carried in vertically suspended fashion by means
of suitable hooks engaging the openings 66 and/or 68
in the perimeter plate member 15 of frame 14. It will
be understood that granular insulating material may be
employed in lieu of sand, such material being left between
slabs 70 and 71. The term “hollow” as herein employed
thus contemplates presence of insulating material in space
72 between slabs 70 and 71.

It will be readily understood that the beveled edge 77
on the slab 71 may be troweled in after the concrete has
been poured, as shown in dashed lines in Fig. 3, and that
the corresponding beveled edge around the perimeter of
the slab 70 may be formed by placing suitable triangular
members around the bottom plate 78 of the jig in abut-
ment with the plates 79, as shown by the dashed lines at
88. In instances where my improved panel construction,
of the type shown in Figs. 1 through 4, is employed as a
foundation wall, or for any other reason additional
strength is needed, it is merely necessary to increase the
thickness of the slabs 70 and 71, the intermediate space
20 remaining the same but the extent to which the outer
faces of the slabs are spaced from the plames of the
flanges 27 and 28 of the perimeter plate members 15
through 17 being suitably increased. It may also be
desirable in instances where the panel 1 is employed as
a floor slab to lay down reinforcing steel mesh after the
slab 71 has been partially poured, as suggested in dashed
lines at 89 in Fig. 12. :

Referring briefly to Fig. 15, it may also be desirable to
cast suitable openings 68 in one of the slabs, such as slab
78, the openings 6¢ providing interior access to openings
68 in middle channel 1% of the perimeter plate members
15 through 18 so that two adjacent slabs 1 may be bolted
together in edge-to-edge abutting relationship (as shown
in Fig. 17) by means of suitable bolts passed through the
respective mating openings 68 in each slab. Openings
60 may conveniently be formed by merely placing suit-
able cores on the bottom plate 78 of the jig, as shown
in dashed lines at 99 in Fig. 3. Openings 6% not only
serve to provide access for bolting adjacent panels to-
gether, but further serve to accommodate electrical out-
lets, plumbing, or heating and air conditioning outlets,
etc. Following installation, unused openings 70 may
be grouted-in. In the alternative, the connecting bolts
may be manipulated through the openings 66 in the top
plate member 15 by use of a suitable elongated wrench
member.

Referring now briefly again to Fig. 17, it will be ob-
served that the simple basic wall panel 1 hereinbefore
described is not completely suitable for forming an ex-
terior corner, shown as being formed by the panels 5§
and 6 in Fig. 17, since here, it is not desirable to have!
an exposed perimeter plate member with its openings 66
communicating with the space intermediate the concrete
slabs 70 and 71; it is necessary in this case that a solid
concrete end or corner 8 be provided as shown. In
order to provide such an exterior corner, reference will
now be had to Figs. 5, 6, 7, 8 and 9 in which like ele-
ments are indicated by like reference numerals. Fig. 5
shows a reinforcing frame 91 for a panel in accordance
with my invention for forming both an exterior: corner
and an interior partition. Frame 91 here comprises
perimeter plate members 15, 16 and 17 identical in form
to those employed in the panel 1 hereinabove described.
The fourth perimeter plate member 18 has, however,
been eliminated and a corner plate member 92 pro-
vided having the same cross-sectional configuration as the
perimeter plate members 15, 16 and 17, plate member
92 extending between perimeter plate members 15 and
17 ‘adjacent their ends remote from perimeter plate mem-

ber 16 and abutting one respective side edge of each. 7
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More particularly, the plate member 92 has the web por-
tion 65 of its middle channel 19 disposed in abutting
relationship with the outer flanges 27 of perimeter plate
members 15 and 17, ie., with the middle channel 19
facing outwardly, the edges of flanges 27 and 28 of plate
member 92 likewise abutting flanges 27 of perimeter plate
members 15 and 17, as shown.

A pair of plate elements 93 and 94 are provided respec-
tively abutting the edges of flanges 28 of perimeter plate
members 15 and 17, the plate elements 93 and 94 thus
being transversely spaced from and parallel with the plate
member. 92.  An elongated rod element 99 extends be-
tween plate elements 93 and 94, being seated in recesses
95 formed in the edges thereof and secured thereto, as
by welding. Elongated rod element 99 is thus transverse-
ly spaced from and parallel with the corner plate mem-
ber 92. A plurality of other plate elements 96 are pro-
vided at evenly spaced intervals, plate elements 96 having
their edges secured to the side of elongated rod element
99, as by welding, as shown. Horizonal rod elements 51
respectively join plate elements 96, being seated in recesses
97 in the edges thereof opposite from elongated rod 99,
being secured thereto, as by welding. Horizontal rod ele-
ments 50 are respectively secured to the edge of flange 28
of plate member 94 and to the corner of its middle chan-
nel 19, as by welding, as best seen in Fig. 6.

Each of the plate elements 93 and 94 and 96 has a
central opening 98 formed therein respectively in align-

‘ment with openings 68 in web sections 67 of corner plate

member 92. A plurality of tubes 100 respectively con-
nect the web sections 67 of plate member 92 and the
plate elements 93, 94 and 96, tubes 100 having- their
central openings in alignment with the openings 98 in the
plate elements 93, 94 and 96 and openings 68 in web
sections 67 of plate member 92.

Referring now particularly to Fig. 6, when the frame
91 arranged for forming an exterior corner is cast, inte-
rior plate members are provided on the jig 69 (mot
shown) in order to form an integral section 101 of con-
crete joining slabs 76 and 71 and forming the fourth
perimetral edge of a panel, corner 8 being suitably formed
as desired. In addition, suitable openings 102 are pro-

vided in the exterior face 74 of slab 71 communicating

with openings 98 in the plate elements 93, 94 and 96.
Tt will be seen that as cast, the corner plate member 9%
has the web portions- 75 and 76 of its channels 20 and 21
respectively flush with the outer surface 73 of slab 70.

In order to join a basic panel 1 to my exterior-corner
forming panel 5. thus far described, a plurality of suitable
nuts 103 were provided abutting the inner surface of web
sections 67 of perimeter plate member 18 of panel 1
respectively in alignment with the openings 68 therein
and secured thereto, in any suitable manner, as by weld-
ing as shown; nuts 103 must obviously be secured to the
web sections 67 prior to pouring of the concrete slabs
70 and 71 of panel 1. Panel 1 is then arranged with
its vertical perimeter plate member 18 (or 16, as the case
may be) parallel with and abutting corner plate member
92 of corner panel 5, i.e., with its web portions 75 and
%6 of its channels 20 and 21 respectively abutting the
corresponding web portions 75 and 76 of corner plate
member 92 of corner panel 5. Suitable bolts 104 are
then respectively passed through openings 98 in plate ele-
ments 93, 94 and 96 and the respective tubes 100 and
openings 68 in web sections 67 of plate member 92, being
still’ further passed through the respective openings 68
in the web sections 67 of perimeter plate member 18 of
panel 1 and threaded into nuts 163 thereby to secure
panel 1 and corner panel 91 in tight engagement, as
shown.

It may be desirable to provide sealing means at the
junction of panel 1 and corner panel 5 (or for that matter
at the junctions of two basic panels 1) and for this pur~
pose, as additionally seen in Fig. 7, a pair of elongated
interlocking channel elements 105 and 106 are provided
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disposed within.the middle channels 19 of the cooperating
plate members 92 and 18, as shown. It will be observed
that the ‘interlocking channe! members 105 and 106 are
provided with aligned openings 107 and 108 to accom-
modate the bolts 104. It will further be seen that the
flanges of channel 105 are bent inwardly so as to- fit
within the flanges of the channel 166 and thus, as the
bolts 104 are tightened within the nuts 103, a wedging
action takes place to provide a tight seal.

Referring now particularly to Figs. 8 and 9 in which
like elements are still indicated by like reference numerals,
in addition to the tubes 100 respectively interconnecting
plate elements 93, 94 and 96 and plate member 92 of Figs.
5 and 6, it may be desirable to provide a pair of strut
members 110 and 111 respectively joining each of the
plate elements 93, 94 and 96 to the corners of the middle
channel 19 of the plate member 92, on either side of the
tube 100, as shown. Strut members 116 and 111 respec-
tively have one end secured: to the respective plate ele-
ment 93, 94 and 96 on either side of the tube 100, as by
welding, with their other ends being. grooved, as shown at
112 so as to in effect “sit” on the cormers of middle
channel 19, being welded thereto, as shown. I prefer
the use of struts 11¢ and 111, particularly on exterior
corners, in order to prevent collapse of channel 19, due
to excessive tlghtemng of bolts 104.

Referring now again to Fig. 5 in con]unc’uon with Flg
10, it will be seen that the arrangement in accerdance
with my invention for joining a. panel 1 to a panel 2 so
as to form a partition (as shown in Fig. 17), is very
similar to that described above for providing an exterior
corner. Referring now specifically to Fig. §, it will be
seen that the reinforcing frame 91 is provided with an-
other plate memiber 113 extending between the perimeter
plate members 15 and 16 intermediate their ends and
parallel with perimeter plate member 16, plate member
113 abutting and being secured to the respective edges of
the plate member 16. More specifically, in common with
plate member 92, plate member 113 has the same triple
channel cross-sectional configuration as the other plate
members previously described, and has the web portion
65 of its middle channel 1% arranged abutting flanges 27
of perimeter plate members 15 and 16, the edges of outer
flanges 27 and 28 of plate mémber 113 likewise abutting
flanges 27 .of perimeter plate ‘members 15 and 17.

Here, plate etements 114 are disposed with edges re-
spectively abuttmg flanges 28 of perimeter plate members
15 and 17 in transverse parallel alignment with the plate
member 113. Plate elements 114 may be provided with
’Pl‘O]eCtIODS 115 seated ‘in -and respectively weided to de-
4press1ons 29 in ﬂanges 28. -Other plate elements ‘116 are
again provided in equally-spaced apart relationship, being
transversely spaced and parallel with the plate member
113. Here, plate elements 114 and 116 are vertically in-
‘terconnected by vertical elongated rod eleinents 117 ex-
tending  in transversely -spaced parallel relatlonshlp with
plate memiber 113 and ‘being respectively seated in cor-
responding notches 118 in the plate elements 114 .and
116 and being secured thereto by welding. Likewise, hori-
zontal tod elements 53 and %5 are joined to plate ele-

" ments 116, being seated in notches 119 and secured there-
“to by welding. The corresponding horizontal rod ele-
ments 52 and -54 are secured to the edges of flanges 27
and 28 and to middie ¢hannél 19 of plate member 113,

in the manner shown for instance in Fig. 6. The plate.

elements 114 and 116 agam have central openings 98
formed therein and again, tubes 100 respectively inter-
connect plate elements 114 -and 116 with web sections-67
of plate member 113 being respectively in-alignment with
the openmgs 98 jn the plate elements 114 and 116 and
the openings 68 in the web sections §7. it will, of course,
be readily appreciated that the strut members 110 and
111 and the construction shown in Figs. 8 and 9 may be
-employed in addition to the tubes 100 extending between
plate member 113 and plate elements 114 and 116.
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‘the formatxon of exterior corners and partitions.
‘with particular reference to Fig. 11, the reinforced frame

10

Reference to Fig, 10 will now readily reveal that in
common: with the corner panel construction, the web
portions 75. and 76 of channels 20, and 21 respectively of
plate. member 113 are flush with the surface 73 of slab
70.. A basic. panel 1 is thus attached to the panel 2 to
form a partition in identically the same manner as the
attachment of the corner panel 5 thereto. Wall panel 1
is thus arranged with its perimeter plate member 18 (or
16, as the case may be). in abutment with the plate mem-
ber 113 of the partition panel 2, web portions 75 and
76 of plate member 18 again respectively abutting plate
portions 75 and 76 of the plate member 113 with bolts
104 securing panels 1 and 2 together. It will be ob-
served that in both the corner and partition panel joining
arrangements, the openings 102 in face 74 of concrete
slab 71 may, if desired, be grouted in after assembly, as
at §21.

Referring now to Figs. 11, 12 and 13, in which like
elements are still indicated by like reference numerals,
the construction of a floor slab 9 for attachment to a
foundation stab 19 (Fig. 17) will be described, the me-
chamcal arrangement for effecting this attachment being
very similar to that described above in connection with
Here,

assembly 122 has a plate member 123 extending between
the vertical perimeter plate members 18 and 16 adjacent
their junctions with the horizontal perimeter plate mem-
ber 17, plate member 123 being secured to the respective
edges of perimeter plate members 18 and 16. More

specifically, plate member 123, which takes the same

triple channel form -as the other plate members, has its
web. portion 65 of its middle channel 19 abutting flanges
27 -of the vertical plate members 18 and 16, the edges of
the flanges 27 and 28 of channel 123-likewise abutting

flanges 27 of plate members 18 and 16. As will be most

clearly seen by reference to Figs. 12 and 13, the edge of
flange 28 of plate member 123 abuts flange 27 of perime-
ter-plate member 17 with a right angle relationship, being
preferably secured thereto as by welding, as shown.

Here, a pair of plate elements 124 are provided re-
spectively arranged in the corners defined by and abutting
flanges 28 of perimeter plate members 17 and 18 on the
one hand and 17 and 16 on the other hand, and other
plate elements 125 are provided having projections 126
seated in and secured to recesses 29 in flange 28 of perim-
eter plate member 17. Tt is thus seen that the plate
elements 124 and 125 are transversely spaced from and
parallel with the plate member 123. Plate elements 124
and 125 respectively have central openings 98 formed
therein in - alignment with openings 68 in web sections
67 of plate member 123 and, in common with the ex-
terior corner and partition panel constructions, -plate
clements 124 and 125 are respectively connected to web
sections 67 of plate member 123 by tubes 100 respectively
in ahgnment with the openings 98 and 68. The vertical
rod elements 24 and 26, and criss-cross rod elements
31 have their ends respectively seated in notches 130 in
plate elements 125, being secured thereto, and the other
vertical rod elements 23 and 25 and criss-cross rod ele-
ments 30 have their ends respectively secured to flange 27
of plate member 123, as best seen in Fig. 13. Reference
to Fig. 13 will further reveal that the strut members 110
and 111 of Figs. 8 and 9 may be used along with the
tubes 100 in the panel 9 of Figs. 11, 12 and 13.

As best seen in Figs. 12 and 13, after the panel ‘9
‘has been cast as previously described, it will be observed
that again the web portions 75 and 76 of the channels
20 and 21 of the plate member 123 are flush with the
face 74 of concrete slab 71, Floor panel 9 may then
be joined to a foundation panel 18 (identical with ‘the
basic wall slab 1, however, having thicker concrete slabs
702 and 7T1a) in the same manner as the junction of
wall panel 1 and exterior corner panel 5 or wall panel

1 and partition panel'2. More specifically, web portions
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75 and 76 of plate member 123 of floor panel 9 are ar-
ranged abutting the corresponding web portions 75 and 76
of horizontal perimeter strap member 15 of foundation
panel 10, the two panels 9 and 10 being secured together
again by means of bolts 104 extending through openings
98 in plate elements 124 and 125, through tubes 100,
openings 68 in web section 67 of plate member 123, and
openings 68 in section 67 of perimeter plate member 15
threadingly to engage nuts 103 secured thereto prior
to casting of panel 10, If desired, the sealing arrange-
ment of Fig. 7 may be included in the spaces defined by
the middie channel 19 of plate member 123 of panel
9 and perimeter plate member 15 of panel 10.

Referring now briefly to Fig. 14 in which like elements
are again indicated by like reference numerals, a con-
struction is shown in which a floor panel 9 may be se-
cured to a foundation panel 10 and in turn have a wall
panel 1 secured to the upper face 73 of its slab 70. Here,
the plate elements 124 and 125 of Figs. 11, 12 and 13
are ecliminated and replaced by another plate member
127 arranged identically to the plate member 123 but
extending between flanges 28 of plate members 18 and
16. Plate member 17 of Figs. 11, 12 and 13 is also
eliminated. Wall panel 1 is then arranged with its
perimeter plate member 17 (or 15, as the case may
be) in abutment with the plate member 127 of fioor
panel 9, i.e., with its web portions 75 and 76 respectively
abutting web portions 75 and 76 of plate member 127.
Here, tubes 100 alone, or with strut members 11¢ and
111 interconnect middle channels 19 of plate members
127 and 123. In order to secure all three panels 1,
9 and 10 together, elongated bolt members 128 are pro-
vided extending through openings 68 in web sections 67
of perimeter plate member 17 of panel 1, corresponding
openings 68 in web sections 67 of plate member 127
of panel 9, tube 100, openings 68 in web sections 67
of plate member 123 of panel 9, and finally through
openings 68 in web sections 67 of plate member 15.of
the foundation panel 10 into threading engagement with
nut 103, as in the case of the previous figures. Here,
access opening 60 in slab 70 of panel 1 are employed
for manipulating the bolts 128; it will be readily under-
stood that bolts 128 may be dropped downwardly through
an opening 66 in the top perimeter plate member 15 of
panel 1 and manipulated through openings 6. In the
case of a floor panel exposed to the exterior, I prefer
to climinate plate member 17 and to substitute a con-
crete section 120, in the manner of section 101 of the
corner panels of Figs. 5, 6, 8 and 9.

Referring now to Fig. 16, there is shown a reinforcing
frame 129 for a window panel 6. Referring briefly to
Fig. 17, it will immediately be understood that the width
of my panel is not necessarily limited to four feet, and
that panels of any reasonable length can be constructed
in accordance with my invention. Thus, I contemplate
that the jig assembly 69 for casting my improved re-
inforced hollow concrete building panels may be eight
(8) feet wide by forty-four (44) feet long. Likewise,

it will be understood that panels shorter than four (4) -

feet may be constructed, for example the panel 1a of
Fig. 17. Thus, window panel 6 in accordance with my
invention may be constructed in any width up to forty-
four (44) feet to accommodate a window of any de-
sired width.

Returning now to Fig. 16, reinforcing frame 129 again
is provided with perimeter plate members 15, 16, 17 and
18 having the same cross-sectional configuration as the
plate members of the previous figures. Here, the win-
dow casing 131 is formed by four (4) perimeter plate
members 132, 133, 134 and 135 again having the same
cross-sectional configuration as the other plate members.
The window casing 131 is supported within the outer
perimeter plate members 15 through 18 by means of
vertical elongated rod elements 136 and 137 respectively
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having their ends seated in recesses 29 in flanges 27 and
28 of perimeter plate members 15 and 132. Likewise,
horizontal elongated rod elements 138 and 139 respec-
tively extend between perimeter plate members 18 and
135 on the one hand and 16 and 133 on the other hand,
being respectively seated in corresponding recesses 29
in flanges 27 and 28. The bottom perimeter plate mem-
ber 134 of window frame 131 is secured to the bottpm
perimeter plate member 117 by means of the same cCriss- ’
cross vertically extending rod arrangement of the previous
figures, ie., vertically extending elongated rod elements
23 and 24, and 25 and 26 and criss-cross rod elements
30 and 31 respectively secured to flanges 27 and 28 of
perimeter plate members 17 and 134 in the same manner
as the attachment to the comparable flange members of
perimeter plate members 15 and 17 of Fig. 1.

It will be readily comprehended that a door panel. 3
(Fig. 17) is constructed in the same manner as the win-
dow panel 6 of Fig. 16, with, however, the bottom per-
imeter plate member 134 of the door opening 131 di-
rectly abutting the bottom perimeter plate member 17
of the outer frame.

Referring now to Figs. 18 and 19, it will be seen that
my improved reinforced hollow concrete building panel
construction lends itself readily to use as roof panels as
well as for wall and floor panels. Referring first spe-
cifically to Fig. 18, the ceiling panel 11 (Fig. 17) is con-
structed identically to the floor panel 9 of Fig. 14, ie.,
with transversely spaced parallel plate members 123 and
127 on either side thereof abutting flanges 27 and 28
of perimeter plate member 17. Roof panel 12 has its
frame constructed in a manner very similar to that
shown in Fig. 5, with however having its plate mem-
ber 113z extending horizontally rather than vertically,
ie., parallel to the rod members 50 through 55 rather
than parallel with the rod members 23 through 26. An
elongated member 141 having a triangular cross-section
is positioned abutting web portions 75 and 76 of plate
member 127 of ceiling panel 11, being secured thereto
by means of the bolts 104. Plate member 113a of roof
panel 12 is likewise arranged with its web portions 75
and 76 abutting member 141 and is secured thereto by
its bolt 104. It will be seen that suitable spaced open-
ings 142 provided in the elongated member 141 permit
manipulation of the bolts 104 which respectively secure
member 141 to the ceiling panel 11 and the ceiling panel
11 to the wall panel 1 on the one hand, and the roof
panel 12 to the member 141 on the other hand. It will
be observed that the perimeter plate member 17 of the
roof panel 12, by virtue of its openings 68 in its middle
channel 19, is readily suitable for the attachment of a
gutter.

Referring now to Fig. 19, it will be seen that the peak
of the roof is formed by utilizing roofing panels 122 and
12b having the exterior corner arrangement of Fig. 6, pref-
erably including the sealing arrangement shown partic-
ularly in Fig. 7.

1t will now be seen that I have provided an extremely
flexible reinforced hollow concrete building panel con-
struction in which all of the various types of panels re-
quired to form a complete building structure are read-
ily assembled, utilizing the same elemental component
parts and the same method of assembly. As previously
indicated, the hollow spaces 72 between the concrete
slabs 70 and 71 of my various types of panels are all
interconnected by virtue of the elongated openings 66
in their perimeter plate members 15 through 18 and thus
heating, plumbing, air conditioning, and electrical wir-
ing is readily installed; it will be readily seen that it
may be desirable to incorporate certain plumbing, heat-
ing or air conditioning elements within the individual
panels in accordance with the respective heating, air
conditioning or plumbing layout for the building being
constructed at the time the respective panels are origi-
nally cast, with the necessary interconnections being
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made at the time of installation’ of the pamels: It will
further Be seen that I have prowded extremely simple
means for interconnecting the various panels to form a
complete building structure, tio prior reinforced hollow
contrete panel construction known to the present ap-
plicant possessing such ready interconnectability.

The itproved réitforced hollow comcrete building
panels if accordance with my invention are unusually
light in Weight and exceedingly strong, are readily trans-
portable, and readily assembled, either at a remote man-
ufactiring site or at the actual building site.

While I have illustrated and described various embodi-
fnents and features of my invention, further modifica-
tions and improvements will occur to those skilled in the
art, and I desire therefore that it be understood that my
invention is mot limited to the specific embodiments and
features shown, and I intend in the appended claims, to
cover all modifications which .do not depart from the
spirit and scopé of this invention.

What is clajmed is:

1. A reinforced hollow concrete building panel com-
prising: a rectangular metal reinforcing frame including
elongated prate members defining at least three perimetral
edges of said panel, said plate members respectively hav-
ing a cross-section formed by three interconnected chan-
fiels with the middle channel facing outwardly and the
outeir two channels respectively facing inwardly, at least
one pair of first transversely spaced apart elongated rod
elements extending between two opposite plate members
with their ends secured respectively to the outer flanges
of the oufer channels thercof, at least one pair of second
transversely spaced apart elongated rod elements extend-
mg at nght angles to said first rod elements respectively
joining the same to frame means parallel with and spaced
from said first rod elements and to the outer flanges of the
outer channels of the third of said plate members, at least
one pair of third elongated rod elements,-each of sald third
rod elements having at least one of its ends secured to‘an
outer flafige of the otiter channel of one of said two gppo-
site pldte meémbers adjacent an end of one of said first rod
elements, each of said third vod elenients having a portion
spaced from said one end thereof secured to the other
of said first rod elements adjacent a respective second
rod element whereby said third rod elements cross inter-
mediate their respective one end and spaced portions,
said third rod elements being secured together at their
crossing points, respective first and second rod elements
of said pairs lying in two tranmsversely spaced parallel
planes respectively substantially coextensive with the op-
posite edges of said plate members; and two transversely
spaced planar slabs of concrete having respective first
and second rod elements imbedded therein and respec-
tively lying in planes generally coextensive with said two
planes, said slabs respectively terminating at said plate
members.

2. The combination of claim 1 in which the outer
flanges of said outer channels having transversely aligned
depressions formed therein, the said ends of at least said
first and third rod elements being respectively seated in
said depressions, members respectively spanning said de-
pressions and secured to said outer flanges for retaining
said rod element ends therein, and other members re-
spectively reinforcing the junctions of said first, second
and third rod elements,

3. A reinforced hollow concrete building panel com-
prising: a rectangular metal reinforcing frame including
four elongated plate members respectively defining the
four perimetral edges of said panel, said plate members
respectively having a cross-section formed by three inter-
connected channels with the middle channel facing out-
wardly and the outer two channels respectively facing
inwardly, at least one pair of first transversely spaced
parallel elongated rod elements extending between a first
two opposite plate members with their ends respectively
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14
secured to the: outer flanges of the outer channels there-
of, at Teast one pair of second transversely spaced elon-
gated rod elements extending between the. other two
opposite plate members' with their ends respectively se-
cured to the outer flanges of the outer channels thereof,
said second: rod elements being respectively secured to
said’ first rod elements at their crossing points, at least
one pair of third elongated rod elements: extending be-
tween said first two opposite plate members with: their
ends respectively secured to the outer flanges of the outer
channels thereof adjacent ends of said first rod elements,
said third rod elements crossing each other intermediate
said first two -plate members and said second rod' ele-

- ments and being respectively secured to said first rod
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elements adjacent said second rod- elements, said first
and second rod elements respectively lying in two trans-
versely spaced parallel planes respectively substantially
coextensive with said opposite -edges of said plate mem-
bers, and two transversely spaced planar slabs of con-
crete having said first and second rod elements imbedded
therein and respectively lying in planes generally coex-
tensive with said two planes, said concrete slabs respec-
tively terminating at said plate members.

4. The -combination of claim 3 in which said second
rod elements respectively comprise segments having one
end abutting said first rod elements and the other end se-
cured to outer flanges of the outer channels of said other
two plate members.

5. The combination of claim 3 in which said first and
second rod elements are respectively secured to the outer
flanges of said outer channels, the width of the web por-
tions of said middle channels being substantially the
same as the transverse width of ‘the space between said
slabs, said slabs respectively having their outer faces -dis-
posed in planes spaced ocutwardly from the respective
planes of said outer flanges of ‘said ‘outer channels ‘with
said outer flanges being respeciively imbedded in the
edges -of said slabs, the web portions of said middle chan-
néls ‘having a plurality ‘of -elongated openings formed
therein communicating with the space between said slabs,
the web ‘sections intermediate said -openings being respec-
tively in transverse alignment with said first and second
elongated elements, each of said web sections having an
opening formed therein for securing said panel to an-
other building member.

6. A reinforced hollow concrete building panel com-
prising: a rectangular metal reinforcing frame including
at least three elongated plate members defining respective
perimetral edges of said panel, another elongated plate
member extending between two opposite plate members
of said three plate members, said plate members respec-
tively having a cross-section formed of three intercon-
‘necting channels with the middle channel facing out-
wardly and the outer channels facing inwardly, said other
plate member having the web portion of its middle chan-
nel respectively abutting the outer flange of one outer
channel of said opposite plate members, first elongated
reinforcing means including an elongated red element
transversely spaced from and parallel with said other
plate member with its ends respectively secured to the
other outer flanges of the other outer channel of said
two opposite plate members, said elongated means in-
cluding at least one plate element abutting and secured
to said rod element intermediate its ends, at least one
pair of second elongated reinforcing means extending at
right angles respectively to said other plate member and
said first elongated means and respectively joining said
other plate member and said plate element to the respec-
tive opposite edges of the third of said plate members,
reinforcing means transversely interconnecting said other
plate member and said plate element, said other plate
member and said plate element having aligned openings
formed therein; and a pair of transversely spaced planar
concrete slabs, one of said slabs imbedding one of said
second reinforcing means and the other of said slabs
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imbedding said first reinforcing means and the other of
said second reinforcing means, the outer face of said
one slab being flush with the web portion of the outer
channels of said cther plate member, said slabs terminat-
ing respectively at said three plate members, said slabs
having their edgés respectively embedded in the outer
flanges of the other channels of said three plate mem-
bers, said other slab having an opening formed therein in
alignment with said aligned openings in said other plate
member and said plate element whereby said panel may
be secured to an edge of another panel.

7. The combination of claim 6 in which said rein-
forcing interconnecting means is a tube in alignment
with said aligned openings in said other plate member
and said plate element.

8. The combination of claim 6 in which said other
plate member is adjacent the ends of said opposite plate
members remote from the third of said plate members
and said slabs are integrally joined by and terminated on
one side in a section of concrete adjacent said other plate
member.

9. The combination of claim 6 in which said reinforc-
ing interconnecting means comprises a pair of plates re-
spectively having one end abutting said plate element on
either side of the opening therein and their other ends
abutting the web portion of the middle channel of said
other plate member adjacent its corners and on oppo-
site sides of the opening therein.

10. A reinforced hollow concrete building panel com-
prising: a rectangular metal reinforcing frame including
elongated plate members respectively defining at least
three perimetral edges of said panel, said plate members
respectively having a crosé-section formed by three inter-
connected channels with the middle channel facing out-
wardly and the outer two channels respectively facing
inwardly, means including first transversely spaced par-
allel elongated rod elements extending respectively be-
tween two opposite plate members and secured respec-
tively to the outer flanges of the outer channels thereof,
rod elements joined to and transversely interconnecting
said first elongated clements at spaced intervals, and
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means including second transversely spaced parallel
elongated rod elements extending at right angles to said
first elongated elements and respectively joining the same
to frame means parallel with and spaced from said first
elements and to the outer flanges of the outer chanmel
of the third: of said plate members, said first and second
elongated elements respectively lying in two transversely
spaced parallel planes respectively . substantially coex-
tensive with the outer flanges of the outer channels of
said plate members; and two transversely spaced planar
slabs of concrete having said first and second elongated
elements. embedded therein and respectively lying in
planes generally coextensive with said two planes, said
concrete slabs respectively terminating at said plate mem-
bers; said plate members having elongated openings
formed in the web portion of the middle channel and
communicating with the space between said concrete slab.

11. The-combination of claim 10 in which the width
of the web portion of said middle channels of said plate
members is substantially the same as the transverse width
of the space defined between said concrete slabs with
said slabs respectively having their outer faces disposed
in planes spaced outwardly from the respective planes of
said outer flanges of said outer channels and with said
outer flanges being respectively embedded in said slabs,
and in which said elongated openings in said middle
channel web portions are longitudinally spaced apart
with the web sections intermediate said elongated open-
ings being respectively in transverse alignment with said
elongated rod clements and having an opening formed
therein for securing said panel to another building
member.

References Cited in the file of this patent
UNITED STATES PATENTS

1,643,103 Trozzo —cccecmmmam e Sept. 20, 1927
1,895,657 Geiger e Jan. 31, 1933
1,972,475 Davision —eocooce Sept. 4, 1934
1,980,397 Gelger o Nov. 13, 1934
2,423,695 Falco July 8, 1947




