
United States Patent (19) 
Shuhart 

54) BUILDING PANEL CONNECTION MEANS 
AND METHOD 

76) Inventor: Barry L. Shuart, 3739-W. Ocotillo 
Rd., Phoenix, Ariz. 85019 

22) Filed: Jan. 19, 1973 
21) Appl. No.: 325,188 

52) U.S. Ci........................ 52/285, 52/542, 52/583, 
52/587, 52/758 B, 52/543 

5ll int. Cl.............................................. E04b 2/88 
58) Field of Search............. 52/587, 295, 601,521, 

52/542,285, 127,583,758 B 

56) References Cited 
UNITED STATES PATENTS 

1,796,048 3/1931 Robinson.......................... 52/601 X 
2,178,097 10/1939 Davison et al............. ... 521601 X 
2,310,442 2/1943 Knudsen............................... 52/601 
2,497,887 2/1950 Hilpert........ ... 521601 X 
3,228, 16 1 11966 McCown..... - - - - - - - - - - - - - - - 521285 

3,279, 135 101966 Jacobsen........................... 52/583 X 
3,494,092 2/1970 Johnson et al.................... 52/583 X 
3,600,863 8/1971 Nachtsheim.... ... 52/583 X 
3,604,174 9/1971 Nelson.................................. 52/601 
3,733,757 51973 Scott.........., ... 52/583 X 
3,735,549 5/1973 Shuart................................... 52/262 

FOREIGN PATENTS OR APPLICATIONS 
13,881 5/1929 Australia............................... 521285 

974,238 11/1964 Great Britain. ... 521127 
595,894 4/1960 Canada................................. 52/600 

(11) 3,851,428 
(45) Dec. 3, 1974 

Primary Examiner-Henry C. Sutherland 
Assistant Examiner-Leslie A. Braun 

57 ABSTRACT 
A building construction comprising tilt-up wall panels 
having connector plates cast in connection therewith 
such that a first one of said panels has a connector 
plate spaced from a vertical edge of the panel and a 
second panel, at its vertical edge, has a connector 
plate coinciding with the first connector plate of the 
first panel and such that the vertical edges of the pan 
els are disposed in overlapping relation to each other, 
the panels being assembled in contiguous overlapped 
relation and the connector plates being welded in cus 
tom fitted position so as to compensate for various 
minor dimensional differences in the panels as well as 
angular differences in them as they are supported on a 
foundation. The disclosure also relates to a novel cou 
pling plate which is provided with large holes, larger 
than bolts projecting from the first connector plate 
connected to the first panel, and wherein the coupling 
plate is connected to the second connector plate of 
the second panel at an inner side of the first panel, 
whereby large holes in the coupling plate are greater. 
in diameter than the diameter of bolts extending from . 
the first connector plate to allow for relative expansive 
and contractive movement or other environmental 
movement of the panels relative to each other, after 
being assembled. The disclosure also relates to a 
method of panel connection in accordance with the 
foregoing disclosure description. 

5 Claims, 5 Drawing Figures 
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(CONNECTION MEANS AND BUILDING PANEL 
METHOD 

BACKGROUND OF THE INVENTION 

The building panel connection means and method 
disclosed in the present application is related to build 
ing construction such as disclosed in United States Pa 
tent 3,735,549 

In accordance with prior art panel connection means 
and methods, it has been difficult to cast connectors to 
concrete or other similar panels so that they will coin 
cide accurately when the panels are placed in upright 
position in overlapped relation to each other, and it has 
been very difficult to provide casting facilities and 
methods to cast large panels accurately enough so that 
holes in connector means on one panel will exactly co 
incide with bolts projecting from connector means on 
an adjacent overlapping panel. Large building panels 
which are cast on the foundation and tilted up are of 
such magnitude that slight angular or elevational differ 
ences in the panels will cause difficulty in alignment of 
bolts projecting from one connector to openings in an 
other connector, and consequently many custom alter 
ations have been resorted to in accordance with prior 
art practices in order to make connectors coincide 
where bolted structures are used on precast wall panels 
which are eventually assembled by tilting them up in 
overlapped relationship to each other. Furthermore, 
some of the prior art panel connection devices have 
had portions of the metal structures thereof exposed at 
the outer sides of the panels and have been vulnerable 
to heat from fires which may occur externally of the 
buildings utilizing such exposed panel connection 
means or connection plates which allow the panels to 
be bolted together. ... " 
From the foregoing it will be appreciated that it has 
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been a substantial problem to artisans in the prior art 
to cast large wall panels on a floor or other area and 
then subsequently to tilt them up with connectors cast 
therein and to accurately assemble bolts into openings 
where the bolts are connected to one of the panels and 
the openings in a connector means may be connected 
to the other panel, with sufficient accuracy to coincide 
with the bolts aforementioned. 

Additionally, in accordance with prior art practice, it 
has been found desirable that the openings in one of the 
connectors be large enough to allow relative movement 
of one panel to the other due to the fact that the open 
ings are larger than the diameter of the bolt and thus 
will allow panels to contract or expand, or shift in ac 
cordance with environmental conditions. 

In accordance with the prior art practice, a great deal 
of time and effort has been expended at the time when 
such precast or tilt-up panels are assembled, in a man 
ner to provide for firm connection of the panels, yet 
with some freedom thereof to shift relative to each 
other in response to various environmental conditions, 
and particularly where connector means on the panels 
utilizes projecting bolts from one of the panels and con 
nector means having corresponding large openings on 
the other of the panels to fit over the bolts properly to 
allow relative movement of the panels in several direc 
tions while they are firmly connected together. 

suMMARY OF THE INVENTION 
The present invention relates to a building panel con 
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2 
nection means and method which is particularly impor 
tant relative to the assembly of precast wall panels 
where it is desired to fix the panels together in over 
lapped relation and also to provide for some relative 
freedom of the panels to move in direction parallel to 
their sides and in response to various environmental 
conditions. 
The invention comprises connection means which is 

adapted to couple first and second panels together, the 
means including a first connection plate secured to the 
inner side of the first panel in spaced relation to its ad 
jacent vertical edge, the second panel having connec 
tion means fixed to its vertical edge to coincide with the 
connection means of the first panel, and when the pan 
els are disposed in contiguous relationship with their 
lower edges resting on a foundation, the first and sec 
ond connection plates secured to the first and second 
panels are welded together, generally at the inner side 
of the first panel and at the one overlapping edge of the 
second panel. Thus the panels may be assembled in 
contiguous position an custom fitted together and 
welded in fixed relationship. 
Another combination of the invention includes a sim 

ilar arrangement, wherein a coupling plate is fixed to 
the second connector on the second panel and the cou 
pling plate is provided with large openings which are 
fitted over bolts projecting from the first coupling plate 
on the inner side of the first panel and then the cou 
pling plate is welded to the second connector plate 
which is fixed to the edge of the second, or inner over 
lapped panel. When the coupling plate is welded to the 
second connector plate, it is in such position that the 
large openings in the coupling plate are spaced in sur 
rounding relation with the peripheries of the bolts pro 
jecting from the first coupling plate in connection with 
the first panel, so that when large washers are placed 
over the bolts and nuts are placed adjacent to washers, 
the washers overlie the large openings in the coupling 
plate and allow the coupling plate, together with the 
second connector plate to move relative to the first 
connector plate which is fixed to the first panel. Ac 
cordingly, the first and second panels may move in vari 
ous directions parallel to their sides in response to ex 
pansion or contraction due to changes in temperature 
or due to mechanical shifting of portions of the building 
to which the panels are related. 
The overlapping portions of the panels of the inven 

tion are in contiguous relationship to each other and 
the adjacent vertical edges are spaced apart, and a first 
connector plate is recessed in the inner side of the first 
panel in spaced relationship to its vertical edge, and a 
second connector plate is secured to the vertical edge 
of the second panel, spaced from the vertical edge of . 
the first panel which is disposed in contiguous relation 
with the outer side of the second panel. The first and 
second connector plates being fixed together and thus 
remote from any area of heat or conductive radiation 
which may be imposed upon the outer sides of the first 
and second panels to thereby render the connector 
plates relatively safe from effects of heat due to the fact 
that they are not directly exposed to the outside of the 
first and second wall panels which they secure together. 
Accordingly, it is an object of the present invention 

to provide a novel method for securing building wall 
panels together in custom fitted relationship to each 
other and in a custom fitted relationship which allows 



3 
relative freedom of movement of the panels in direc 
tions parallel to the sides thereof in response to various 
environmental conditions. 
Another object of the invention is to provide a novel 

building panel connection means which allows custom 
fitting and fixing of precast building wall panels to 
gether with a minimum of time and adjustment. 
Another object of the invention is to provide a novel 

building panel connection means including a pair of 
panels, the pair comprising first and second panels hav 
ing vertical edges and inner and outer sides, the vertical 
edges of the panels being overlapped, the first panel 
being at the outer side of the second panel and having 
a connector cast therein in spaced relation from the 
vertical edges of the first panel, the second panel hav 
ing a connector plate cast thereto at its vertical edge to 
coinicide with the first connector plate of the first 
panel, and either a weldment or a coupling plate fixes 
the first and second connector plates together in cus 
tom fitted relationship and when the coupling plate is 
used it employs large openings disposed over relatively 
smaller bolts on the first connector plate to permit-rela 
tive freedom of movement of the first and second pan 
els relative to each other in directions parallel to their 
sides but limiting the movement of the panels laterally 
of each other. 
Another object of the invention is to provide a panel 

connection means in which the metal parts thereof are 
effectively shielded from a source of heat externally of 
the building panels when assembled. 
Further objects and advantages of the invention may 

be apparent from the following specification, appended 
claims and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a fragmentary perspective view of a plurality 

of wall panels secured together in accordance with the 
building panel connection means and method of the in 
vention; 
FIG. 2 is an enlarged fragmentary sectional view 

showing a panel connection means similar to that 
shown in FIG. 1; 
FIG. 3 is an enlarged fragmentary sectional view 

taken from the line 3-3 of FIG. 1; 
FIG. 4 is a view similar to FIG. 2 but showing a modi 

fied panel connection means of the invention; and 
FIG. S is a view similar to FIGS. 2 and 4 but showing 

a panel connection means of the invention adapted for 
connecting panels at the corner of a building. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENTS 

. As shown in FIG. 1, the invention relates to a panel 
connection means for connecting panels together and 
constitutes an improvement over structures such as 
those shown is U.S. Pat. No. 3,279,135 and application 
of applicant, Ser. No. 101,864 filed Dec. 28, 1970 for 
building construction. 
As shown in FIG. 1 of the drawings, a plurality of 

panels 10, 11 and 12 are arranged in overlapped rela 
tionship to each other and in vertical disposition, and 
connected together by the building panel connection 
means of the invention. The connection of the panels 
11 and 12 will be used as an example in following de 
scription: 
The panel 11 is provided with outer and inner sides 

14 and 16, respectively, and the panel 12 is provided 
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4. 
with outer and inner sides 18 and 20, respectively, and 
these sides are disposed in substantially a vertical posi 
tion, as shown in FIG. 1. The panel 11 is also provivded 
with upper and lower edges 22 and 24, respectively, 
while the panel 12 is provided with upper and lower 
edges 26 and 30, respectively. The lower edges 24 and 
30 of the panels 11 and 12 are adapted to rest on a 
foundation and in many cases these panels are cast on 
the foundation and then tilted up into vertical position 
and are connected together in an overlapping relation 
ship. 

Vertical edges 32 and 34 of the panels 11 and 12, re 
spectively, are disposed in overlapped relationship to 
each other as shown in FIGS. 1, 2 and 3 of the draw 
ings, such that the inner side 16 of the panel 11 is con 
tiguous with the outer side 18 of the panel 12 at an area 
designated 36 in FIG. 1 of the drawings. 
As shown best in FIG.3 of the drawings, the panel 11 

is provided with a connector plate 38 which is cast into 
the inner surface 16 of the panel 11 with one edge 40 
of the plate 38 remove from the vertical edge 32 of the 
panel 11. 
Welded to the connector plate 38 are reinforcing 

bars 42 which are disclosed in FIG. 3 in solid lines, and 
in FIG. 4 in broken lines. 
The plate 38 is provided with an inner surface 44 sub 

stantially flush with the surface 16 of the panel 11 and 
welded or otherwise fixed at 46 are bolts 48 provided 
with ends 50 which project away from the inner side 16 
of the panel 11. 
These bolts 48 project through large openings 52 in 

a coupling plate 54 and the openings 52 are substan 
tially larger than the diameter of the bolt 48 so as to 
provide for freedom of movement as will be hereinafter 
described. 
A large washer 56 is held contiguous with the cou 

pling plate 54 and in overlapping relation with the large 
opening 52 by means of a nut 58 screwthreaded on the 
end 50 of the bolt 48. 
The coupling plate 54 is welded at 60 to a connector 

plate 62 cast into the edge 34 of the panel 12. This con 
nector plate 34 is substantially L-shaped and extends 
around a corner of the edge 34 into contiguous relation 
with the outer side 44 of the connector plate 38, all as 
shown best in FIG. 3 of the drawings. 
Reinforcing bars 64 are welded to the connector 

plate 62 and are cast into the panel 12 for securely 
holding the connector plate 34 in contiguous and flush 
relationship with the vertical edge 34 of the panel 12. 

In a modification of the invention, the connector 
plate 38 is constructed similar to the plate 38 shown in 
FIG. 3, however, the bolts 48 are omitted from the 
plate 38 and the plate 38 is fixed to the connector plate 
62 by means of a weld 63, all as will be hereinafter de 
scribed in detail in accordance with an assembly 
method of the invention. 
As shown in FIG. 5, the panel connection means of 

the invention comprises means for connecting panels at 
the corner of a building. The panels at the corner of the 
building, as shown in FIG. 5 are designated 66 and 68 
and are provided with respective outer sides 70 and 72 
and respective inner sides 74 and 76. The panel 66 is 
provided with a connector plate 78 cast thereinto and 
having an end 80 substantially flush with a vertical edge 
82 of the panel 66. Welded to the plate 78 are reinforc 
ing bars 84 which are cast into the panel 66. 
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The panel 72 is provided with a connector plate 86 

which is substantially flush with the inner side 76 of the 
panel 72 and welded to this plate 86 are reinforcing 
members 88 which are cast into the panel 72. 
Weld structure 90 is welded to the plates 78 and 86 

to fix them together upon assembly in accordance with 
the method of the invention as will be hereinafter de 
scribed in detail. . . . 

In accordance with the method of the invention, the 
panels 11 and 12 and other related panels are secured 
together after they have been tilted up or placed in ver 
tical overlapping position, and as for example the adja 
cent ends 32 and 34 of the panels 11 and 12 are ar 
ranged in overlapped relation, and the connector plates 
38 and 62 are cast in relation to the panels 11 and 12 
respectively. The coupling plate is then placed in loca 
tion and is so disposed that the openings 52 as shown 
in FIG. 3 are placed substantially concentric about the 
bolts 48. The bolts 48 are then provided with the wash 
ers 56 and nuts 58 to hold the respective coupling plate 
54 in position. The vertical edge 34 of the panel 18 is 
so adjusted that the connector plate 62 is moved into 
close proximity to an adjacent edge 53 of the coupling 
plate 54 and the weld 60 is then applied in a custom fit 
ted relationship so that variations in the elevation of the 
panels 1 and 12 relative to each other, when resting 
at their lower edges 24 and 30 on a foundation, are au 
tomatically compensated for and any angular displace 
ment may also be compensated for. 

It will be seen that the custom positioning of the weld 
60 custom fixes the panels in relation to each other 
such that the large openings 52 are substantially con 
centric with the bolt 48 and that the large washers 56 overlap the openings 52 and clamp the coupling plate 
54 to the connector plate 38 and thereby clamp the 
outer side 18 of the panel 12 in contiguous relation 
with the inner side 16 of the panel 11. 
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Also it will be noted that the contiguous relationship 
of the panels 11 and 12 at 36 provide a fire stop be 
tween the outer side 18 of the panel 12 and the edge 
40 of the connector plate 38 so as to minimize the fire 
hazard to the metal structure of the plate when a fire 
exists on the outer side of the panels 11 and 12. 

Further, according to the method of the invention, it 
will be seen that while the structures shown in FIGS. 4 
and 5 of the drawings do not utilize an adjustable cou 
pling plate 54, the welds 63 and 90 between the plates 
38 and 62 as shown in FIG. 4 and between the plates 
78 and 86 as shown in FIG. 5, provide for custom fitting 
of the panels in a manner to accurately connect them 
together regardless of slight discrepancies in the cast 
panels. 
The coupling plate 54 with its large opening 52 sur 

rounding the bolt 48 provide for relative movement of 
the panels 11 and 12 in directions parallel to their inner 
and outer sides in accordance with environmental con 
ditions such as, for example, expansion and contraction 
or slight settling of the structure, such as the foundation 
or the like, thus the panel 11 may move relative to the 
panel 12, or vice versa, within the limits of the differ 
ence in diameter between the large openings 52 and the 
diameters of the bolts 48. 
The structures as shown in FIGS. 4 and 5 of the draw 

ings, while they utilize substantially the same method, 
do not include the coupling plate 54 and these struc 
tures may be used where it is not necessary to have or 
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provide for relative movement of the panels, depending 
upon the architectural design. 
As shown in FIG. 1 of the drawings, the panel con 

nection means of the invention may apply to both the 
upper and lower edge areas of the panels 10, 11 and 12, 
and the method of providing the welds 60 may be simi 
lar to that as hereinbefore described in relation to FIG. 
3 of the drawings. 

It will be obvious to those skilled in the art that vari 
ous modifications of the invention may be resorted to 
without departing from the spirit of the invention. 

I claim: 
1. In a building panel connection means, the combi 

nation of first and second substantially vertical wall 
panels each having inner and outer sides, vertical edges . 
and lower portions, and also holding adjacent substan 
tially vertical edges overlapped relative to each other 
such that an inner side of said first wall panel is substan 
tially contiguous with the outer side of said second wall 
panel between said overlapped edges; a first connector 
plate disposed at said inner side of said first wall panel 
in a location to coincide with said vertical edge of said 
second wall panel; said first connector plate having first 
anchor means cast in said first wall panel; a second con 
nector plate disposed at said. vertical edge and outer 
side of said second wall panel; said second connector 
plate having second anchor means in said second wall 
panel; said first and second connector plates disposed 
to coincide with each other when lower portions of said 
first and second wall panels are supported on a founda 
tion; bolts secured to (in) said first connector plate and 
projecting in a direction away from said inner side of 
said first wall panel; a coupling plate having openings 
therein larger than the diameter of said bolts and gener 
ally coinciding therewith; large washers overlying said 
openings in said coupling plate; nuts on said bolts bear 
ing against said washers; and weld structure fixing said 
coupling plate to said second connector plate whereby 
said openings in said coupling plate being larger than 
the diameter of said bolts provide for relative move 
ment of said first and second panels relative to each 
other due to contraction or expansion in response to 
varying environmental conditions; said first wall panel 
having first anchor means spaced from its vertical edge; 
said first connector plate and said coupling plate ex 
tending beyond said vertical edge of said second wall 
panel, at the inner side of said first wall panel, whereby 
said openings of said coupling plate may be placed over 
said bolts before said coupling plate is welded to said 
second connector plate. 

2. The invention as defined in claim 1, wherein: said 
first connector plate is recessed flush with the inner 
side of said first wall panel. 

3. The invention as defined in claim 2, wherein: said 
first connector plate is spaced from said vertical edge 
of said first wall panel and said inner and outer sides of 
said first and second panels, respectively, being contig 
uous to each other to shield said first connector plate 
from heat of fire which may be disposed at outer sides 
of said panels. 

4. The invention as defined in claim 1, wherein: said 
wall structure being so disposed that it fixes said cou 
pling plate and said second connector plate together in 
a custom fitted position, depending on elevation and 
lateral, as well as angular disposition of said first and 
second panels at said overlapped edges as they are 
placed in assembled position relative to each other with 
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said lower portions thereof supported on a foundation. 

5. A building panel connection method, comprising: 
casting first and second substantially flat wall panels 
with inner and outer sides and lower portions, and with 
normally vertical edges; casting first and second con 
nector plates in connection with said first and second 
panels at locations spaced from a vertical edge of the 
first panel and at the vertical edge of the second panel, 
respectively, then placing said panels in substantially 
vertical position with their vertical edges overlapping 
such that said connector plates are substantially coin 
ciding, and providing bolts extending from first connec 
tor plate in a direction away from the inner side of said 
first wall panel; preparing a coupling plate with holes 
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8 
larger than the bolts and placing coupling plate in posi 
tion with the holes surrounding said bolts and adjacent 
said first connector plate while the first and second wall 
panels are held in contiguous relationship to each other 
at their respective inner and outer sides, then welding 
said coupling plate to said second connector plate of 
said second wall panel, then placing large washers 
around said bolts, then placing nuts on said bolts to 
bear against said washers such that the washers overlie 
said openings and clamp said coupling plate to said first 
connector plate, whereby the large openings in the cou 
pling plate allow for relative movement of the first and 
second panels in directions parallel to the inner and 
outer sides of said panels, respectively. 
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