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PRE~CAST CONCRETE BUILDING PANELS 

BACKGROUND OF THE INVENTION 

Concrete panels are in increasing use for building 
walls. One known technique provides for pouring of the 
individual panels on a suitable bed; after curing, the 
panels are hoisted into vertical alignment and secured 
to each other to form a wall. Ordinarily, concrete, steel, 
or other columns are used between the panels to sup 
port part or all of the roof of the building or other parts 
of the building above the wall. This kind of construc 
tion is described in Sackett U.S. Pat. No. 3,394,523. In 
some instances, the panels are joined with concrete col 
umns or pilasters to afford a monolithic structure, 
which may be subject to cracking or other damage due 
to thermal expansion and other environmental factors. 

In the fabrication of most concrete panel structures, 
the concrete is cast separately from the framing or 
other support members, as in the Sackett patent and in 
McCown US. Pat. No. 3,228,161. This entails substan 
tial labor in the construction of forms prior to casting 
of the concrete and in the subsequent stripping of the 
forms from the concrete panels after they have been 
cast and cured. In a few instances, provision has been 
made for using a part of the composite panel structure 
as a form for the concrete; see I-Iansbrough U.S. Pat. 
No. 1,031,926. But these panel structures have ordi 
narily required external mounting hardward for secur 
ing the panels to supporting columns or related struc 
tures. 

The use of pre-cast panels has presented a continuing 
difficulty due to the relative ease with which the panels 
are damaged, particularly around the panel edges and 
at any decorative face. Thus, substantial care and ex 
pense are frequently necessary in protecting the panels, 
especially when the panels are cast at a location remote 
from the building site. 
The concrete panels of the known art that have used 

metal framing along the vertical edges of the panels, in 
cluding White et al. US. Pat. No. 2,007,148, Cochrane 
U.S. Pat. No. 2,664,740 and the French Brevet D’In 
vention No. 1,171,513, have usually employed ?at 
faced angle or channel frame members. Such frames 
present considerable difficulty in achieving a weather 
tight seal between panels, since it is virtually impossible 
to assure truly ?at, square surfaces throughout the 
lengths of the frame members. Moreover, frame mem 
bers of this con?guration are dif?cult to seal by caulk 
ing, gaskets, or like means; the sealing means tends to 
fall away from the frame surface after only a brief expo? 
sure to the elements. 

SUMMARY OF THE INVENTION 

It is a principal object of the present invention to pro 
vide a new and improved insulated pre-cast concrete 
building panel that effectively and inherently reduces 
the possibility of inadvertent damage to the panel when 
transported from one location to another. 
Another important object of the invention is to pro 

vide a new and improved pre-cast concrete building 
panel that requires no separate form and that entails no 
stripping of the panel from a form after the panel has 
been cast and cured. ‘ 

Another object of the invention is to' provide a new 
and improved basic pre-cast concrete building panel 
structure that effectively and inherently provides for 
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2 
the use of a wide variety of surface ?nishes on panels 
that may be fabricated in advance of need. 
An additional object of the invention is to provide a 

new and improved pre-cast insulated concrete building 
panel that affords a strong bearing wall suitable for use 
in either singlelor multi-story construction without the 
necessity of employing separate framing and with little 
or no external hardward required for mounting a plu 
rality of the panels in place in a load bearing wall. 
A speci?c object of the invention is to provide a new 

and improved metal-framed pre-cast concrete building 
panel structure that protects both the panel edges and 
a decorative panel surface, and that also affords a firm 
base for seating a gasket or caulking along the joint be 
tween adjacent panels. 
Accordingly, the invention relates to a pre-cast con 

crete building panel adapted for use in an external load 
bearing wall consisting essentially of a plurality of such 
panels assembled in edge-to-‘edge relation and joined 
together to afford a continuous wall structure. A panel 
constructed in accordance ' with the invention com 

prises a continuous peripheral metal channel outer 
frame encompassing all sides of the panel and the mar 
ginal edges of both the front and rear surface of the 
panel, the» channel being of generally C-shaped cross 
sectional con?guration. A concrete mass, poured in 
situ in the outer frame with the ‘outer frame affording 
a peripheral form for the concrete mass, ?lls the frame. 
A layer of insulation material is embedded in and ?lls 
the central portion of the concrete mass, the insulation 
terminating short of the steel outer frame so that a part 
of the concrete mass affords a complete peripheral 
inner frame interposed between the edges of the insula 
tion and the outer frame. Upper and lower shear bars 
of relatively heavy steel are included in the panel; the 
shear bars are joined to the sides of the metal frame and 
extended across the upper and lower edges, respec 
tively, of the panel, within the aforesaid concrete inner 
frame. A wide fabric reinforcement, formed of much 
lighter elements than the shear bars, is embedded in 
one face of the concrete mass between the insulation 
and the external surface of the panel. A plurality of 
short reinforcing bars are joined to and project hori 
zontally inwardly of the vertical sides of the metal 
frame, into the vertical portions of the concrete inner 
frame, at spaced intervals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a rear elevation view of a pre-cast concrete 
building panel constructed in accordance with the pres 
ent invention, together with the edge portion of an ad 
jacent panel joined thereto in a wall structure; 

FIG. 2 is a sectional elevation view, drawn to an en 
larged scale, taken approximately along line 2—2 in 
FIG. 1; 7 

FIG. 3 is a transverse sectional view taken approxi 
mately as indicated by line 3—3 in FIG. 1; 
FIG. 4 is a detail view of a part of the panel structure; 
FIG. 5 is a detail view of one corner of the metal 

outer frame for the panel; 
FIG. 6 is an elevation view showing a plurality of pan 

els assembled in a wall structure and employed to illus 
trate the variety of decorative effects readily achiev 
able with panels constructed in accordance with the in 
vention; and 
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FIGS. 7, 8, 9 and 10 are transverse sectional views, 
similar to FIG. 3, showing the joint between adjacent 
panels, with different frame con?gurations. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1-5 illustrate a pre-cast concrete building 
panel 10 constructed in accordance with one embodi 
ment of the present invention. Panel 10 comprises a 
continuous peripheral steel channel outer frame 11 in 
cluding upper and lower channel members 12 and 13 
and side channel members 14. As shown in the draw 
ings, the steel channel outer frame 11 encompasses all 
four sides of the panel 10, including the marginal edges 
of both the front and rear surfaces 15 and 16 of the 
panel. The channel that forms the outer frame 11 is of 
generally C-shaped cross-sectional con?guration as 
clearly shown in FIGS. 2, 3 and 5. It is welded together 
at the corners (see FIG. 5) to afford a continuous pe 
ripheral shell encompassing all edges of the completed 
panel structure. Typically, the thickness T of the chan 
nel (FIG. 2) is four inches, though wider channels can 
be used. The ?ange height F should be 1% inches or 
more. 

Panel 10 further comprises a concrete mass 17 that 
is poured in situ in the outer frame 11 with the outer 
frame affording a peripheral form for the concrete 
mass. Thus, in fabricating panel 10, frame 11 is 
clamped or otherwise secured to a horizontal surface, 
closing off the rear area of the frame corresponding to 
surface 16. The concrete that is to form mass 17 is then 
poured into the frame, the edge portions of the con~ 
crete mass being con?ned by the form. Usually, the fill 
ing of the concrete mass into the metal outer frame is 
limited to a level approximately even with or lower 
than the inner edges 18 of the channel members adja 
cent what is to be the front surface 15 of the panel so 
that the main body of the concrete mass terminates ap 
proximately along the line 19 (FIGS. 2 and 3). 

In addition to the concrete mass 17, a number of 
other structural elements are permanently mounted 
within metal frame 11. Near the top edge of the metal 
frame, a pair of relatively heavy steel upper shear bars 
21 and 22 (FIGS. 1, 2) are mounted to the frame, the 
ends of th shear bars being welded to the side walls of 
the frame. At the bottom of the steel frame, two lower 
steel shear bars 23 and 24 are similarly welded to the 
metal frame, extending across the lower edge of the 
panel within the con?nes of the steel frame. It is not al 
ways essential that two shear bars be provided both at 
the top and bottom of the panel; frequently, a single 
shear bar can be employed at the top or at the bottom 
of the panel. In a typical construction, shear bars 21-24 
may constitute standard No. 4 reinforcing bars, having 
a nominal diameter of one-half inch. 
A wire fabric reinforcement 26 for the concrete mass 

17 is also mounted in frame 11. In panel 10, only one 
wire fabric reinforcement is employed, and this rein 
forcement is located near the surface of the frame that 
is to de?ne the limits of the rear panel surface 16. If de 
sired, a second wire fabric reinforcement can be incor 
porated in the panel, adjacent the front surface 15. The 
wire reinforcement is much lighter than the shear bars; 
by way of example, reinforcement 26 may comprise 
standard 6X6-6/6 square welded wire fabric. 
A layer of insulation material 27 is embedded in and 

?lls the central portion of the concrete mass 17. The 

20 

25 

30 

35 

45 

55 

65 

4 
insulation 27 preferably constitutes a single slab of 
foamed polystyrene or other relatively rigid foamed 
resin, through other insulation materials (e.g., ?ber 
glass) may be employed. The edges of th insulation 27 
do not extend out to the steel outer frame 11. Rather, 
the insulation terminates short of the outer frame (see 
FIGS. 2, 3) so that a part of the concrete mass 17, after 
the concrete mass has been poured and cured, affords 
a complete peripheral inner frame interpose between 
the edges of the insulation 27 and the steel outer frame 
1 1. In a typical four inch thick panel, insulation 27 may 
have a thickness of one inch, with about 1% inches of 
concrete on each surface. Around the edges, the spac 
ing of the insulation from the metal frame is preferably 
of the order of 6 inches. 
Within frame 1 l, a plurality of short steel reinforcing 

bars 29 are welded to the side frame members 14 and 
15. Each of the reinforcing bars 29 projects horizon 
tally inwardly from the steel outer frame toward the 
central insulation 27. Preferably, the ends of bars 29 
are bent to afford a generally L-shaped configuration, 
the resulting vertically extending end portions of these 
bars affording a guide for alignment of insulation 27 in 
the central portion of the pre-cast panel. A tight ?t be 
tween bars 29 and insulation 27 can be utilized to hold 
the insulation in accurate alignment at the center of the 
panel during fabrication. Bars 29 afford substantial 
strengthening of the panel along its vertical edges, an 
important factor in maintaining structural integrity of 
the panel. By way of example, bars 29 may be formed 
from standard No. 4 stock. 
At the top center of panel 10, a steel retainer 31 

spans shear bars 21 and 22, being welded to the two 
upper shear bars (FIGS. 2, 4). Retainer 31 has a 
threaded central opening 32 that is aligned with a cen 
tral opening 33 in the upper steel frame member, chan 
nel 12. A large eye bolt or other lift member 34 extends 
through opening 33 in channel 12 and is threaded into 
opening 32 in retainer 31. For added reinforcement at 
the top central location of the panel, one or more addi 
tional steel reinforcement members 35 are preferably 
welded to retainer 31. In the illustrated construction, 
bars 35 extend downwardly into the concrete mass 17 
and project laterally for a substantial distance, serving 
to distribute stresses through the upper portion of con 
crete mass 17 during erection of panel 10 as described 
hereinafter. 
The outer surface 15 of panel 10 is ?lled with a rela 

tively thin layer 37 of a decorative material. The deco 
rative layer 37 may comprise a layer of concrete made 
with a decorative aggregate and subsequently treated 
to afford an exposed-aggregate ?nish. On the other 
hand, the decorative layer 73 may comprise simply an 
additional layer of concrete that has been scored, 
sculptured or otherwise modi?ed to afford a desired 
surface appearance. The thickness of layer 37 is subject 
to considerable variation depending upon the desired 
appearance; moreover, it need not be uniform through 
out the panel area. 

In the manufacture of panel 10, the complete metal 
frame 11 is assembled by welding appropriate lengths 
of steel channel to each other. Usually, the panel is of 
rectangular con?guration and the corners are formed 
as shown in FIG. 5. The height H and width W of th 
panel are selected to conform with general building re 
quirements. The width may vary from 2 feet to 6 feet, 
or even wider in some instances. The height H may be 
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as low as 8 feet, of may exceed 14 feet, depending upon 
the height of the building (or building story) in which 
the panel is to be used. With the steel frame 11 assem 
bled, the shear bars 21-24 and the reinforcement bars 
29 are welded to the frame. The wire fabric 26 is 
welded to the frame, or to the shear bars. A compress 
ible gasket 41 (FIGS. 1, 2) may be mounted on the 
outer surface of the channel member 13 forming the 
bottom of the metal frame for mounting purposes as 
described hereinafter. 

It should be noted that the metal structure of the 
panel is completed prior to pouring of the concrete and 
that the entire frame and reinforcement structure is 
welded together as a unit. The external welds, particu 
larly at the corners of the frame, should be ground off 
to permit a smooth ?nish for the rim of the panel. 
The frame is clamped or otherwise positioned on a 

smooth horizontal floor or other suitable base that 
closes off the rear face 16 of the frame. A plastic ?lm 
may be laid out on the floor in advance to prevent ad 
herence of the concrete to the floor. If a decorative sur 
face is desired on the interior of the panel, a sheet of 
?nished plywood or other decorative material may be 
positioned across the bottom of the frame to be incor 
porated in the panel structure as a permanent part 
thereof. 
Concrete is then poured into the frame to a level ap 

propriate for positioning of insulation 27 in the panel. 
In a typical four inch thick panel structure, the initial 
concrete pour ?lls the frame to a depth of about 1% 
inches. The foamed polystyrene slab or other insulation 
27 is then positioned within the frame and additional 
concrete is poured to fill the frame to the level gener 
ally indicated by line 19 in FIGS. 2 and 3. 
As soon as the concrete has set up suf?ciently to per 

mit movement of the panel, it can be shifted to a new 
location and another panel can be poured in the same 
space. At this point, the panel is not completed; the sur 
face layer'37 is still missing. It is frequently desirable to 
fabricate the panel structures to this intermediate state 
and withhold pouring or other formation of the surface 
layer 37 until a ?nal decision is reached as to the exte 
rior surface desired on a given job, due to the wide vari 
ety of surface ?nishes that can be used as discussed 
more fully in conjunction with FIG. 6. That is, the pan 
els are readily adaptable to fabrication to a near 
?nished state, with the ?nal ?nish depending upon the 
esthetic requirements of a given building. 
When the ?nish has been speci?ed, a surface layer 37 

is applied to the panel and processed to give the desired 
appearance. This can be done at the point of original 
manufacture or on the job site. The eye~bolt 34 is uti 
lized to hoist the panels for transportation and erection 
purposes, haveing beeninstalled prior to pouring of the 
concrete. . , 

At the job site, the panels are erected in side-by-side 
relation, as generally shown in FIG. 6, and are welded 
to each other to form a completed wall structure. Pref 
erably, a plurality of spot welds are used along each 
edge of the abutting panels as shown particularly in 
FIG. 3. The joints between adjacent panels, as between 
panels 10 and 50 in FIG. 3, are caulked to afford a 
smooth surface and. to provide a weather-tight wall. 
Adjacent panels need not have the same decorative ?n 
ish. Thus, the panel segment 50 in FIG. 3 is shown with 
a sculptured concrete ?nish surface 137 whereas the 
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6 
surface layer 37 of the adjacent panel 10 has an ex 
posed-aggregate ?nish. 
FIG. 6 affords a general illustration of the wide vari 

ety of ?nishes that can be obtained with the panel 
structure of the invention. As shown therein, the panel 
10 has an exposed aggregate surface 37 and the adja 
cent panel 50 has a sculptured concrete surface 137. 
To the right of panel 50, the adjacent panel 51 is a con 
crete surface with a plurality of elongated striations 52. 
To the left of panel 10 in FIG. 6, there is a narrower 
panel 53 having a window 54 mounted in the panel, 
with an exposed aggregate ?nish 55 at the top of the 
panel and a sculptured concrete ?nish 56 at the bottom 
of the panel. To the left of panel 53 is an even narrower 
panel 57 decorated with a series of horizontal sculp 
tured lines 58. To the left of panel 57 is another panel 
59 with a smooth surface ?nish. It will be apparent that 
many other varied surfaces can be employed, depend 
ing solely upon the inclinations and ingenuity of the ar 
chitector other designer. ‘ 

When the panels are erected,‘the gaskets on the bot 
tom surfaces of the panels are compressed by the 
weight that they support. Typically, the gasket 41 for , 
a given panel may be formed from foamed polyure 
thane resin having a nominal thickness of one-half inch 
which is compressed to a thickness of one-eighth inch 
when the panel is in erected position. This prevents any 
capillary action and affords a good seal between the 
panel and the foundation upon which it rests. When the 
panels have all been erected and welded to each other, 
the welds should be ground off smooth and the joints 
between the panels caulked. A ?nish coat of paint can 
then be applied to the metal channel members. It is 
usually desirable to apply a waterproof coating, which 
may be transparent or may comprise a decorative 
paint, to the external surface 15 of each of the panels. 
The internal surface of each panel, such as the surface 
16, may be painted or otherwise decorated. 
Although the panels of the invention could be poured 

on the job site, if desired, it is usually preferable to fab 
ricate the basic panel structures in advance in a shop 
under control conditions. The decorative layer on the 
external face 15 of each panel may be omitted until the 
appearance requirements for a given job are estab 
lished. As indicated by panel 53 in FIG. 6, doors or win 
dows can be constructed as an integral part of any 
panel. When the panels are erected in a complete wall 
structure, the eye bolts 34 are removed and the panels 
can be secured to a top plate or other structural mem 
ber by bolts extending down into the panels and 
threaded into the retainers 31 therein. It will be recog 
nized that the external appearance of individual panels 
is virtually unlimited, a result made possible by the 
face-up casting of the panels. 
The panel wall, assembled as described above, is not 

only self~supporting but can serve as a load bearing wall 
without additional framing of any kind. At each joint 
between adjacent panels, the welding together of the 
edge channels of the panels affords an I-beam column. 
The resulting structure can support additional stories 
and a substantial roof load. The wall structure affords 
good insulation qualities without sacri?ce of structural 
integrity. 

In the fabrication of the panels, it is important to note 
that no separate form is required. The labor and diffi 
culty of fabricating forms and subsequently stripping 
the completed panels from the forms is entirely elimi 
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nated. The relatively wide metal rim around each panel 
does not detract from the panel appearance, but does 
protect the panel against damage from rough handling, 
especially during transportation. Aluminum can be 
used in the fabrication of the outer frame 11, instead 
of steel, affording some advantages in corrosion resis 
tance; if aluminum is used, frame 11 need not be 
painted. 
There is no concrete exposed at or near the corners 

or edges of the panels. Transportation of semi-?nished 
panels is simpli?ed because the external ?nished sur 
faces are protected. The side and top members of the 
frame for each panel form a continuous welding sur 
face that eliminates any need for weld plates cast in 
concrete; virtually no external hardward is required. Of 
course, electrical conduits and other similar in-wall 
structures can be cast into the panels if desired. The in 
ternal shear bars affords the strength necessary for 
transportation and also reinforce the erected panels. 
They may be utilized for convenient mounting of the 
wire fabric reinforcing. Moreover, they a?'ord an effec 
tive support for eye bolt 34, distributing the lifting load 
through the concrete and preventing deformation of 
the outer frame 11 during lifting of the panels. 
The construction shown in FIGS. 1-5 is eminently 

practical and highly satisfactory in many applications, 
particularly in buildings in which the surface ?nishes 
for the panels are applied at the job site or in which the 
panels are transported only a short distance from a 
manufacturing location to the point of erection. How 
ever, transportation of the panels may present some 
dif?culties, if the decorative ?nish surface 37 is applied 
at a remote location and the panels are subsequently 
shipped to the building site, particularly if substantial 
distances are involved and several panels are shipped 
simultaneously. The difficulty arises principally from 
the tendency toward damage of the decorative surface 
37; it may be necessary to block the panels in spaced 
relation to each other. 
Another dif?culty that sometimes occurs in connec 

tion with the panels shown in FIGS. 1-5 pertains to the 
joints between adjacent panels as shown in FIG. 3. If 
the panels are actually disposed in abutting relation, 
when erected, it is dif?cult to obtain good adherence 
for the caulking material or gaskets used to seal the 
joints. The side plates of the channels are seldom ex 
actly planar; consequently, a truly weather-tight joint 
may be dif?cult to achieve. 
The construction illustrated in FIG. 7, comprising 

portions of two adjacent panels 70 and 80, is effective 
to overcome the aforementioned dif?culties. As shown 
in FIG. 7, the metal channel 71 forming the frame for 
panel 70 is of generally C-shaped con?guration, includ 
ing a rear ?ange 72 extending normal to a side edge 
plate 73, and a front ?ange 74. The front ?ange 74, 
however, is ?ared outwardly at an acute angle from the 
normal to the side edge plate 73 instead of being dis 
posed at a right angle relative to the side edge plate. 
The internal construction of the panel is the same as 
described above, including the reinforcing bars 29, the 
wire mesh reinforcement 26, and the internal concrete 
mass 17. The panel also includes a central insulation 
core 27 and shear bars 29 (FIGS. 1-3) but these are not 
shown in FIG. 7. 
The adjacent panel 80 is of similar con?guration. The 

channel frame member 81 includes a rear ?ange 82 dis 
posed at a right angle relative to a side edge plate 83, 
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8 
with a front ?ange 84 ?ared outwardly of the side edge 
plate 83. Again, the concrete mass 17, the reinforcing 
bar 29, and the mesh reinforcement 26, as well as the 
shear bars and insulation core (not shown) conform to 
the previously described embodiment. 

In fabrication of the panel 70 the same basic tech 
nique is used as described above; however, the depth 
of the concrete mass 17 is limited to a level 75 that is 
well below the outer lip 76 of the front ?ange 74 of the 
frame channel 71. A decorative ?nish coat 77 is ap 
plied on the surface 75 of the concrete mass 17. The 
decorative ?nish 77 is also restricted to a level below 
the outer rim 76 of the channel ?ange 74. This affords 
a recessed decorative ?nish 77 for panel 70 that is bet 
ter protected against potential damage than in the case 
of the previously described embodiment, allowing ship 
ment of the panels with little danger of surface damage 
to the decorative portions of the panels. At the same 
time, the angled intersection between the channel 
?anges 74 and 84 of panels 70 and 80 provides a good 
seat for a caulking bead or other seal material 78, mak 
ing it possible to achieve a good seal along the joint be 
tween the outer surfaces of the two panels. The inner 
joint can also be surfaces of the two panels. The inner 
joint can also be caulked as indicated at 79. 

FIG. 8 illustrates the juncture of two panels 90 and 
100, in a view similar to FIGS. 3 and 7. Panel 90 com 
prises an external steel channel frame 91 having a ?at 
rear ?ange 92 joined at a right angle to a side edge plate 
93. At the front of panel 90, channel 91 affords a con 
vex ?ange 94 of generally arcuate cross-sectional con 
?guration. Panel 90 also includes the reinforcing bar 
29, the concrete mass 17, and the metal mesh rein 
forcement 26, and is constructed to include the shear 
bars and insulation core described above in conneciton 
with FIGS. 1-3. 

In panel 90, the main concrete mass 17 terminates 
below the rim 96 of the convex front ?ange 94 of the 
channel frame 91. A ?nish coat 97 for the panel 90 may 
extend beyond the rim 96, but is kept well below the 
outermost projection 98 of the front ?ange 94. Thus, 
the front ?ange 94 of channel 91 affords a bumper that 
effectively protects the ?nished surface 97 of the panel 
from damage during transportation and erection. Fur 
thermore, the arcuate conjunction of ?ange 94 with the 
corresponding ?ange 104 on the adjacent panel 100 af 
fords a V-shaped pocket for receiving strip of caulking 
or other sealing material 99, thus assuring a tightly 
sealedjoint along the outer joining edge of the two pan 
els. 

FIG. 9 illustrates another variation in channel frame 
con?guration, embodied in the edge portions of two 
panels 110 and 120, that is advantageous in achieving 
good sealing between adjacent panels and in protecting 
the ?nished exterior surfaces of the panels. The chan 
ml 111 forming the frame for panel 110 comprises a 
rear ?ange 112 projecting at a right angle from a ?at 
side edge plate 1 13. The side edge plate 113 is provided 
with a series of projections 114. The front portion of 
channel 111 comprises a ?ange 115 that is ?ared out 
wardly of the edge of side plate 113, at an acute angle 
to the normal. Flange 115 terminates in a re-entrant lip 
116. Panel 110 includes the metal mesh reinforcement 
26 and is constructed with the shear bars, insulating 
core, and side reinforcement members described above 
in connection with FIGS. 1-3. 
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In the fabrication of channel 110, the depth of the 
concrete mass 17 is maintained below the lip 116 on 
the front ?ange 1 15 of the frame channel 11 1. The dec 
orative surface 117 of the panel, applied over the outer 
surface of the concrete mass 17, may extend beyond 
the inner edge 118 of the re-entrant ?ange lip 116, but 
is kept well below the outermost projection 119 of 
?ange 115. The ?ange 115 affords an effective bumper 
that protects the decorative ?nish 117 during transpor 
tation and erection. 
The channel frame 121 for the adjacent panel 120 is 

of the same con?guration as channel 111; it includes a 
plurality of protrusions 124 along the side edge plate 
123 of the channel. Thus, the protrusions 114 and 124 
on the two channel members 111 and 121 of the adja 
cent panels 110 and 120 afford a small space 125 be 
tween the two panels when the panels are erected. This 
space may be of the order of one—half inch, more or 
less, in thickness. With this arrangement, caulking or, 
gasket seals 126 and 127, at the front and rear joints 
between the two panels, can be extended into the space 
125 and afford a more certain seal than with other con 
structions. The space 125 does not detract from the in 
sulating qualities of the wall formed by panels 110 and 
120, since it can be totally sealed around its external 
edges and amounts to a dead air space having effective 
insulation properties. 
FIG. 10 illustrates the joint for two panels 130 and 

140 that are similar in construction to those described 
above in connection with FIGS. 1-3, except for the 
con?guration of the channel frames. The channel 
frame member 131 for panel 130 includes a side edge 
plate 133 having two offset portions 134 and 135. At 
one end of the plate 133, there is a re-entrant ?ange 
132; a similar re-entrant ?ange 136 is provided at the 
opposite end of plate 133. In cross-section, each of the 
?anges 132 and 136 is of truncated triangular con?gu 
ration. The frame channel 141 of panel 140 is of com 
plementary con?guration, including a side plate 143 
having two offset portions that ?t closely with the offset 
portions of plate 133. The ends of the side plate 143 
terminate in re-entrant ?anges 142 and 146 of the same 
con?guration as ?anges 132 and 136. 

In panel 130, the concrete mass 17 that affords the 
inner frame and main body of the panel does not ex 
tend completely to either of the ?anges 132 and 136. 
Instead, the outer surface of the concrete is held within 
the inner lip of each ?ange. Decorative surface layers, 
which may be of exposed aggregate type or of other de 
sired kind, are provided on each of the outer faces of 
the concrete mass 17, as indicated by the surface coat 
ings 137 and 138. In pouring the concrete mass 17, a 
thin sheet of plywood or other appropriate form mate 
rial may be placed in the form, within the con?nes of 
?ange 132, to permit effective and convenient forma~ 
tion of the surface layer 137 at a depth recessed within 
?ange 132 prior to the pouring ‘of the concrete 17. A 
similar construction is used in panel 140, so that the 
panels each provide two decorative faces with the dec 
orative faces recessed below the flanges on the channel 
frames. 
The mating channel frames 131 and 141 afford two 

V~shaped recesses along the external joints between 
the frames, providing for, convenient and effective 
caulking of the joints or for mounting of sealing gaskets 
in the joints. The offset between the two side plates 143 
and 133 of the two channels 141 and 13, in addition to 
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assuring accurate alignment of the two panels 130 and 
140, provides added strength for the edge portions of 
the channels. 
We claim: 
1. A pre-cast insulated concrete building panel, 

adapted for use in an external load bearing wall consist 
ing essentially of a plurality of such panels assembled 
in edge-to-edge relation and welded together to form a 
continuous wall structure, comprising: 
a continuous peripheral metal channel outer frame 
encompassing all sides of the panel and the mar 
ginal edges of both the front and rear surfaces of 
the panel, said metal channel being of generally C 
shaped cross-sectional con?guration; 

a concrete mass, poured in situ in the outer frame 
with the outer frame affording a peripheral form 
therefor, the concrete mass ?lling the frame; 

a layer of insulation material embedded in and ?lling 
the central portion of the concrete mass, the insula 
tion terminating short of the metal outer frame so 
that a part of the concrete mass affords a complete 
peripheral inner frame interposed between the 
edges of the insulation and the steel outer frame; 

upper and lower steel shear bars, each af?xed to the 
sides of the metal frame and extending across the 
upper and lower edges, respectively, of the panel, 
within the aforesaid inner frame; 

a wire fabric reinforcement, formed of reinforcing 
elements much lighter than said shear bars, embed 
ded in one face of the concrete mass, between the 
insulation and the external surface of the panel; 

and a plurality of short metal reinforcing bars af?xed 
to and projecting horizontally inwardly of the verti 
cal sides of the steel outer frame, into the vertical 
portions of the concrete inner frame, at closely 
spaced intervals, strengthening the vertical por 
tions of the concrete inner frame and affording 
guides for positioning of said insulation during 
pouring of said concrete mass. 

2. A pre-cast insulated concrete building panel ac 
cording to claim 1 in which said insulation is a unitary 
slab of foamed resin. 

3. A pre-cast insulated concrete building panel ac 
cording to claim 1 including two upper shear bars, and 
further comprising a steel retainer af?xed to the upper 
shear bars and having a threaded opening, aligned with 
an opening in said frame, for receiving a lift member to 
facilitate erection of the panel without excessive stress 1 
on the upper portion of said concrete mass. 

4. A pre-cast insulated concrete building panel ac 
cording to claim 3 and further comprising additional 
steel reinforcement af?xed to said retainer and project 
ing laterally thereof within the upper part of said inner 
frame of concrete. . 

5. A pre-cast insulated concrete building panel, 
adapted for use in an external load bearing wall consist 
ing essentially of a plurality of such panels assembled 
in edge~to-edge relation and weldedtogether to form a 
continuous wall structure, comprising: 

a continuous peripheral metal channel outer frame 
encompassing all sides of the panel and the mar 
ginal edges of both the front and rear surfaces of 
the panel, said metal channel being of generally C 
shaped cross-sectional con?guration; 

a concrete mass, poured in situ in the outer frame 
with the outer frame affording a peripheral form 
therefor, the concrete mass ?lling the frame; 
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a layer of insulation material embedded in and ?lling 
the central portion of the concrete mass, the insula 
tion terminating short of the metal outer frame so 
that a part of the concrete mass affords a complete 
peripheral inner frame interposed between the 
edges of the insulation and the steel outer frame; 
and 

a wire fabric reinforcement, formed of light-weight 
wire reinforcing elements embedded in one face of 
the concrete mass between the insulation and the 
external surface of the panel; 

the front ?ange of the outer frame channel projecting 
outwardly of the side plate of that channel at an 
acute angle to afford a V-shaped pocket, when the 
panel is joined to an adjacent panel, for receiving 
and retaining sealing material along the external 
joint between the panels. 

6. A pre-cast insulated concrete building panel ac 
cording to claim 5, and further comprising: 
upper and lower steel shear bars, each af?xed to the 

sides of a metal frame and extending across the 
upper and lower edges, respectively, of the panel, 
within the inner frame, the shear bars being much 
heavier than the wire elements of the wire fabric 
reinforcement; 

and a plurality of short metal reinforcing bars af?xed 
to and projecting horizontally inwardly of the verti 
cal sides of the steel outer frame, into the vertical 
portions of the concrete inner frame, at closely 
spaced intervals, strengthening the vertical por 
tions of the concrete inner frame and affording 
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guides for positioning of said insulation during 
pouring of said concrete mass. 

7. A pre-cast insulated concrete building panel ac 
cording to claim 5 in which the front surface of the 
panel is a decorative surface recessed within said front 
?ange. 

8. A pre-cast insulated concrete building panel ac 
cording to claim 7, in which said front ?ange on said 
outer frame channel is of convex curved con?guration. 

9. A pre-cast insulated concrete building panel ac 
cording to claim 7, in which said front ?ange on said 
outer frame channel is of triangular cross-sectional 
con?guration with a re-entrant lip extending back to 
ward the front surface of the panel. 

10. A pre-cast insulated concrete building panel ac 
cording to claim 7, in which said front ?ange on said 
outer frame channel is of truncated triangular cross 
sectional con?guration with a re-entrant lip extending 
back toward the front surface of the panel. 

11. A pre-cast insulated concrete building panel ac 
cording to claim 5, in which said front ?ange is of re 
entrant con?guration extending back toward said con 
crete mass, and in which the front surface of the con 
crete mass is recessed within the innermost edge of said 
front ?ange, said panel further comprising a surface 
?nish layer, on said concrete mass, recessed within the 
outermost portion of said front ?ange so that said 
?ange affords a protective bumper for said surface ?n 
ish layer. 

* * * * * 


