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ABSTRACT OF THE DISCLOSURE 

A structural sandwich panel and building constructed 
therefrom. Each panel is a one-piece, structural sandwich 
panel comprising outer skin members disposed spaced 
laterally from each other. An insulating core, made of 
rigid urethane core having opposite faces self-bonded 
directly to respective inner faces of the outer skin mem 
bers in cooperation with internal framing members, acts 
as an internal continuous bridging between the outer skin 
members. The skin members comprise sheets of material 
that are joined at contiguous marginal edges in such a 
manner that the individual panels are of stressed-skin con 
struction. The core is formed in situ by being foamed in 
place in cavities heated by air and de?ned by the framing 
members and outer skins to which the urethane is self 
bonded, The panels are made on the construction site on 
which the buildings constructed therefrom are built. The 
panels are used in making all the walls, both exterior and 
interior, ?oors, roof and basement of a building. Each wall 
panel is of full-wall-length and the floor and roof panels 
are likewise constructed as full-floor-length or full-roof 
length one-piece panels. The internal bridging core, which 
is self-bonded likewise to the framing means, joins directly 
substantially every point of the outer skins to correspond 
ing points on each other and respective ones of the framing 
means so that the panels can withstand greater load in use 
than heretofore possible in construction panels when in 
use vertically as walls, horizontally as a ?oor or inclined 
as a roof. The buildings constructed by use of the panels 
need no studding or framing means since the panels 
provide internal framing means for the cavities in which 
the core is foamed in place and provision is made in the 
framing means so that the panels can be joined thereby at 
the desired angles to form the walls and the like. 

This is a continuation-in-part of application Ser. No. 
436,210, ?led Mar. 1, 1965 now abandoned. 

This invention relates generally to building construction 
and more particularly to a prefabricated residential build 
mg. 

The post war demand for houses on a large scale gave 
impetus to building construction in which mass production 
techniques were employed or prefabricated houses were 
designed in which the components thereof were mass 
produced in a factory and then assembled on site. The 
need on a world-wide basis for adequate housing has 
continued. However, the lack of materials and lack of 
even semiskilled labor in many parts of the world has 
restricted building of the necessary homes for an ever 
increasing population. 

It is a principal object of the present invention to pro 
vide a building construction in which fabricated panels 
or modules can be easily both mass-produced and 
assembled on the construction site. 
Another object of the present invention is to provide a 

building construction in which fabricated panels are 
assembled into a building without need of framing. 
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Still another object of the present invention is to 
provide a building construction in which the basement or 
cellar thereof is constructed of fabricated sandwich panels 
similar to the rest of the building and protected against the 
environment and surrounding earth. 
A feature of the building construction according to the 

invention is the provision of a fabricated one-piece struc— 
tural sandwich panel made and assembled on the con 
struction site for construction of the ?oor, interior and 
exterior walls, ceiling, and roof of the building and the 
basement thereof. The fabricated sandwich panel com 
prises rigid outer skin members disposed laterally spaced 
from each other. An insulating rigid core is provided in 
the panel and self-bonded to respective inner faces of the 
outer skin members. The individual panels are of stressed 
skin construction material, for example plywood sheets 
comprise the outer skin members. The marginal portions 
of contiguous or next adjacent sheets of the material form 
ing the outer skin members are scarfed and bonded or 
otherwise secured together. A rigid back divider may be 
used at each of the scarfed joints of the sheet material 
thereby dividing the panel into a plurality of cavities 
which are foam-?lled and constitute a rigid urethane core. 

Another feature of the invention is the provision of the 
fabricated panels with built-in framing. This framing 
constitutes framing members, for example, wooden rails, 
extending around at least two sides of the core and jointly 
with the outer skin members provide the means for 
assemblying the structure for securing the panels in joint 
assembly into a building. The rails are disposed at core 
depth and de?ne jointly with the other skin member 
channels in which sole plates or locking members may 
be employed for new and improved joints between the 
various panels and the securing means. 
The panels according to the invention provide new 

joints and structures and are preferably constructed with 
utilities and service lines built therein. 

Other features and advantages of the building con 
struction in accordance with the present invention will be 
better understood as described in the following speci?ca 
tion and appended claims, in conjunction with the follow 
ing drawings which: 

FIG. 1 is a front-elevation view of a building con 
structed in accordance with the invention; 

FIG. 2 is a side elevation view of the building in FIG. 1; 
FIG. 3 is a fragmentary sectional view of the building 

illustrated in FIG. 1; 
FIG. 4 is a fragmentary sectional view on an enlarged 

scale of a detail in FIG. 3 and illustrates a joint between 
floor and wall sandwich panels and the mounting of these 
panels; 

FIG. 5 is a fragmentary sectional view on an enlarged 
scale of a detail of the building in FIG. 3 and illustrates the 
details of a joint between the r?oor and an outside or 
exterior wall; 

FIG. 6 is a fragmentary sectional view on an enlarged 
scale of a detail in FIG. 3; 

FIG. 7 is a fragmentary, exploded, sectional view on an 
enlarged scale of a roof ridge of FIG. 3; 

FIG. 8 is a fragmentary view on an enlarged scale illus 
trating the details of a joint between the ceiling and inte 
rior walls of a building according to the invention; 

FIG. 9 is a fragmentary sectional view on an enlarged 
scale of a detail of a joint between the roof and outer 
exterior walls as illustrated in FIG. 3; 

FIG. 10 is an elevation view of the interior of a wall 
section and illustrates a panel or wall section provided 
with built-in services; 

FIG. 11 is a plan view of the top of the wall section or 
panel in FIG. 10 on a larger scale; 
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FIG. 12 is an end view on an enlarged scale of the wall 
section in FIG. 10; 
FIG. 13 is a sectional view taken along section 13-13 

of FIG. 10; 
FIG. 14 is a fragmentary view of two exterior walls and 

illustrates a corner joint between the exterior walls; 
FIG. 15 is a fragmentary sectional view of the construc 

tion of a basement for a building according to the inven 
tion; 

FIG. 16 is a plan view of a ?oor section or panel for 
use in a building according to the invention; 

FIG. 17 is an end view on an enlarged scale of the floor 
section of FIG. 16; 
FIG. 18 is a plan view of a ceiling panel according to 

the invention; 
FIG. 19 is an end view on an enlarged scale of the ceil 

ing panel in FIG. 18; 
FIG. 20 is a plan view of a roo?ng panel for use in a 

building as in FIG. 1; 
FIG. 21 is a plan view on an enlarged scale of an end 

along the length of the roof panel in FIG. 20; and 
FIG. 22 is a section view taken along section line 

22-22 of FIGS. 16, 18 and 20. 
Referring to the drawing, in which similar or alike 

elements have the same reference numeral, a residential 
building 10 is illustrated constructed according to the 
invention as hereinafter described. The building 10 is a 
prefabricated building made of new and novel fabricated 
structural panels, described in detail below, assembled in 
?xed relationship by framing built into the individual 
panels thereby eliminating the need for studs, ?oor and 
ceiling joints, rafters, end posts and the like. The struc 
tural panels or sections have skins, (plywood, asbestos, 
etc.) on two sides and a rigid urethane core of not less 
than 2.0 lb. per cu. ft. density foamed in place after fram 
ing lumber and skins are assembled. The various sections 
end in a stressed skin parcel with a urethane core. Win 
dows 11, 12 and 13, and doors 16, 17, with hardware and 
trim may be installed on site. All roof, wall and ?oor 
covering materials are conventional and applied in ac 
cordance with the manufacturer’s recommendations. 
Methods of termite and moisture protection are conven 
tional. Foundations are of conventional material and are 
installed in accordance with applicable minimum require 
ments or local codes. Siding is conventional and is applied 
in known manner. 
The floor in the building 10 is made from two units, 19, 

20 12’ x 40', for example. It will be understood the size 
is governed by the size of the building. The overall thick 
ness is 5". The thickness can vary according to the length 
of the span. The two units 19, 20 form a joint over a cen 
ter foundation wall 23 and under an interior bearing wall 
24. The framing consists of 1%" wide core depth wood 
rails 27 on all four sides, and %" core depth dividers 29 
running parallel to the shortest span and spaced to back 
up the scarfed joints, later described, between plywood 
sheets 30, 31. The floor deck or skin 30 consists of 1/2" 
thick AC plywood. The lower skin 31 consists of 1A" 
thick AC plywood. All joints in the skins are scarfed, 
glued and nailed as shown in FIG. 22. Both skins, 30, 31 
are glued and nailed to the framing and are bonded to a 
rigid core 33 made of foamed in place urethane in each of 
a plurality of cavities formed between skin, the core divid 
ers 29 and the framing rails 27. The floor assembly has 
drilled holes 35 for anchor bolts 36, 37 and plumbing and 
wiring clearances as necessary. 
The exterior walls, for example walls 40, 41 are fabri 

cated, one-piece units or panels of story height and full 
length as required. The over-all thickness is 3", for exam 
ple, plus conventional aluminum siding 43 applied hori 
zontal or vertically as shown in FIGS. 1 and 2. The fram 
ing consists of 1%" Wide core depth wood rails 45 located 
horizontally at the top, bottom and approximate mid 
height of the wall, and vertically at each end of the in 
dividual wall. The outside and inside skins 46, 47 of each 
exterior wall are Mt" thick, 4' x 8' sheets of AC plywood 
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applied with the 8' length vertically. All vertical joints 
formed, FIG. 22, between contiguous marginal portions 
of the plywood sheets are scarfed, glued and nailed. Both 
skins are glued and nailed to the rails 45, and are bonded 
to a rigid core 48 comprising foamed in place urethane. 
The electric wiring, for example 47, for each wall is in 
stalled in the core space as the wall is framed. At the bot 
tom, at anchored sole plate 50, both plywood skins form 
a channel to receive the sole plate and lap the sole plate, 
which is a part of the ?oor system, so that both skins will 
bear on the ?oor deck 30. At each end of the front and 
rear walls the exterior skin laps the full thickness of each 
end wall as can be seen from FIG. 14. Framing for Win 
dow and door openings consists of 1%" wide core depth 
wood 52, 53 glued and nailed to the perimeter of the 
opening. 

All of the service lines or utilities are provided for by 
having openings 55 for connection to heaters or water 
lines and the like, not shown, disposed in the cavities 
formed by the dividers before the urethane core is foamed 
in place. The invention makes use of known piping of 
plastic which may be embedded and held in position by 
the core and provided with connections, not shown, ex 
tending outwardly of the outer skins of the wall panels 
where necessary. 

Interior bearing partitions are fabricated bearing walls, 
for example the wall 24, and are 3" thick overall. These 
walls have 1A" thick AC plywood outer skins ‘60, 61. The 
framing consists of 1%" wide core depth horizontal wood 
rails 63 at the top, center and bottom, and vertical rails 
at the ends. The rails are held back at the bottom so that 
both skins can lap a 15/8" sole plate 65 which is anchored 
and is part of the ?oor system. Both skins are held back 
at the ends so that both skins may lap a spline if the bear 
ing wall abuts another wall. If the bearing wall does not 
abut another wall, the vertical rail is replaced by a wood 
T section, not shown, giving a ?nished appearance to the 
wall. Other details of construction are identical to that 
described with respect to the exterior walls. 
Non-bearing partitions, for example, wall 67 are fabri 

cated as heretofore described as to the other walls and 
are one piece units 3" thick over-all with height and length 
as required. Frame type internal construction exterior 
type plywood. The framing consists of 5/3" core depth 
wood rails 69 and horizontal runners 16" on center. Both 
skins comprise 1A" exterior type plywood, with deaden 
ing felt between skins. The rails are held back from the 
edges of the skins where the wall abutts the ceiling and 
other walls so may lap a 1%" ?oor plate in the manner 
of the bearing walls. The plywood is applied with the 
long dimension vertical. The vertical joints between sheets 
are scarfed, glued and nailed as shown in FIG. 22. Open~ 
ings in partitions are framed as in external walls. Electric 
wiring for each wall is installed in the core space as the 
wall is framed as before described. 

In the building illustrated in the drawing the ceiling 
is composed of two 75, 76 units or panels 12' x 40'. The 
size of the panels is governed by the size of the building. 
The overall thickness of each panel is 3". The two units 
or panels ?t together to form a joint over the center bear 
ing wall 24. The framing consists of 15/8" wide core depth 
wood rails 79 on four sides and %" wide core depths 
dividers 80 running parallel to the shortest span and 
spaced to back up the scarfed joints between plywood 
sheets in the manner of the panels heretofore described. 
Both skins 83, 84 comprise 1A" AC plywood. The upper 
skin 83 projects out 3" on three sides of each unit to 
lap the top of the exterior walls. Both skins are glued 
and nailed to the framing and are bonded to the rigid 
core by the foamed in place urethane. 
The building’s gable walls, for example, wall 87, are 

fabricated one piece units sized as required and have 3" 
over-all thickness plus aluminum horizontal or vertical 
siding 43. The interior framing consists of 1%" x 21/2" 
rails around the perimeter and 1%” x 21/2” internal studs 
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16'' DC. The rails are held back all around the perimeter 
so that both plywood skins are covered with 1/4” thick 
exterior type plywood. The joints between plywood sheets 
run vertically and are scarfed, glued and nailed as before 
described. Both skins are glued and nailed to the framing. 
Louvered windows 88, 89 are framed in thesame manner 
as windows in the exterior walls. 
A ridge beam 90 or open truss is fabricated as a one— 

piece unit. The over-all length is equal to the ridge length 
of the roof, and the height is determined by the pitch 
of the roof. It consists of a box beam 91 at the top, which 
is designed to form a joint with the roof sections, later 
described, and the box beam is mounted on top of eleven 
15/8" x 21/2” wooden supports set vertically at approxi 
mately 4 ft. spacing. The eleven wooden supports are 
mounted on a 17418" x 21/2" horizontal plate 98 which rests 
on a sole plate 94 of the ceiling system. %" thick plywood 
96, 99 on both sides extends downwardly to lap the 
plate. 
The roof of the building 10 is fabricated in four units 

or panels 100 for ease of handling. The over-all thickness 
of each panel is 3" plus conventional covering such as 
asbestos or shingles 101 or the like. The skins 105, 106, 
are 3/8" thick AC plywood. The framing consists of 15/8" 
wide core depth wood rails 110 around the perimeter and 
dividers ‘111 back of each scarfed joint in plywood. The 
joints run parallel with the shortest span. A ‘butt and batten 
type joint is formed in the plywood, for example, eight 
feet from the ridge where the top eight foot lengths of 
plywood meet. A 3/8" thick is 12" wide plywood strap 
115 is centered at the joint underneath the top skin and 
similar straps 116, 117 are placed on each side of the lower 
skin. A 15/8” wide Wood spacer 120 is located at the center 
of the joint. The top edge of the roof sections are designed 
so that the lower skin will rest on a ledger 122 of the 
ridge beam and the top skin extends to lap one half of the 
ridge beam. All contact surfaces between frame and skins 
are glued and nailed. A rigid urethane core 125 adheres 
to the skins 105, 106 in the cavities formed in the panels. 
1%" x 31/2" cleat 127 glued and nailed to the underneath 
side of the roof is located to rest against a roof support 
plate 128 on the ceiling sidewall system above the front 
and rear walls. A 1%" x 21/2” wood spline 130 glued 
and nailed to the underneath side of the roof panels is 
located to drop into the channel at the top of the gable 
wall ends before described. 
The building is erected on the construction site to pro 

vide for ?eld installation foundation beams 23, 130, 131 
are precast reinforced concrete, and ?eld installed in ac 
cordance with applicable minimum standards. The ?oor 
panels, above described, rest directly on the foundation 
beams with termine shields, not shown. The ?oor sections 
are held by anchor bolts 36, 37 which pass through the 
?oor panel and through the sole plates. The sole plates 
are attached to the floor with adhesive and mechanical 
fasteners. Both skins of all walls lap the sole plates and 
rest directly on the ?oor surface. All exterior walls are 
attached to the sole plates by adhesive and by nails driven 
through the interior skin. Load bearing partition walls 
are attached to the sole plate by adhesive and nails driven 
through both skins. Non-load bearing partition walls are 
attached to the sole plates by nails driven through both 
skins. At the four corners the exterior skin of the front 
and rear walls is secured to the end walls with nails. Also, 
a 15/8" core depth short drop-in or tie plate 135 is in 
stalled at the top of each corner so that it will lap the 
core of the end wall and is secured with adhesive and 
nails. All partition walls have both skins extended to lap 
a 5/8" core depth spline where they abutt a continuous 
Wall. Exterior walls are attached to interior partitions by 
fasteners such as lag screws and ?at washer 140 from 
the outside. The lag screw head and washers are covered 
by the siding or a cap type slug '141. 
The ceiling rests directly on the bearing wall 23 and 

drops inside the exterior walls with the upper skin of the 
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6 
ceiling lapping the top of the exterior walls. The ceiling 
panels are secured to the bearing walls by adhesive and 
mechanical fasteners. The upper skin 83 is secured to 
the top of the exterior walls by adhesive and nails. Perim 
eter and center plates for example plate 94, are attached 
to the top side of the ceiling skin by adhesive and nails. 
These plates are the roof support plates, above the front 
and rear walls, the gable and sole plates and ridge beam 
sole plate. The roof support plates 128 are secured to the 
ceiling top skin by adhesive and nails. The nails penetrate 
the top rail of the exterior front and rear walls. The gable 
and sole plates are secured to the ceiling top skin by ad 
hesive and nails 12" O.C. 
The ridge beam plate 65 is secured to the ceiling top 

skin by adhesive and nails lag screws with washers. The 
gable ends have both skins extended to lap the plate and 
rest on the ceiling upper skin. The gable ends are secured 
to the plate by adhesive and nails horizontally through 
the interior skin. The ridge beam 97 extends through a 
clearance opening in the opposite gable ends as shown 
in FIG. 2. It rests on a plate on the ceiling panel directly 
above the middle bearing wall as described. A %" thick 
skin 96, 97 on each side of the ridge beam laps the sole 
plate but does not bear on the ceiling. The ridge beam is 
secured to the plate 98 by adhesive and by nails on both 
sides. The ridge beam is secured to the gable ends by 
adhesive and nails through the end stud thereof, not 
shown. 
The roof sections are accurately located by the cleats 

127 on the underneath side which bear against the roof 
support plates 128 at the top of the front and rear walls, 
by the splines 130 that drop into the channels at the top 
of the gable ends and by the joint between roof section 
and ridge beam. The roof panels are secured to the front 
and rear exterior walls by lag screws with washers. The 
lag screws penetrate the roof through the roof support 
plate, ceiling top skin and double top rail of the exterior 
wall. The roof panels are also secured to the gable and 
walls by lag screws with washers. The lag screws pene 
trate the roof, the spline and the top rail of the gable end. 
Thus, a very ?rm assembly is possible. 
The building illustrated in FIG. 1 is constructed with 

out a basement or cellar. However, the invention makes 
provision for constructing a cellar in a building con 
structed similarily to the above-described building. A 
basement according to the invention makes use of struc 
tural panels constructed with a urethane core which 
forms an insulator internally of the core. The structural 
panels employed in the basement are constructed similar 
ily to those heretofore described. It being understood, 
that in each instance the panels in the ?oor, all of the 
walls, the ceiling and the roof are constructed using the 
principles above described and each panel has an in 
sulating core made of urethane and bonded to the inner 
faces of the outer skins of the panels and to the dividers 
and rails therein. 
A basement construction according to the invention is 

illustrated in FIG. 15 in which a building ?rst floor 160 
rests on a basement wall panel 162 seated on a foot or 
foundation 165. The foundation 165 is considerably below 
a grade elevation illustrated at 166. A basement ?oor 
170 made of panels of thinner thickness than the wall 
panels of the basement rests on the ground below grade 
level. The two panels 162, 170 and all of their wall panels 
in the basement and floor panels are constructed as be 
fore described with cores and have suitable dimensions 
depending on the size of the basement. 
The wall panel 162 rests on a plate 173 which is 

anchored to the foundation 175 and secured thereto. In 
order to protect the panels used in the basment from the 
weather, moisture and the ground, the outside face of 
the outer skin is coated with urethane sealer and polyester 
resin. This coating is applied on the ?oor panels on the 
exterior thereof and on the wall panels to a height sub 
stantially the height of the ?rst ?oor. It being understood, 



3,462,897 
7 

that the coating on the basement walls exposed to the 
weather and not protected by siding in the manner of the 
building in FIG. 1 is coated with the coating above grade 
level. 
The building construction described provides panels 

and framing therein making it quite easy to assemble a 
building without the use of skilled help and in minimum 
time. The outer skins, although described as being made 
of plywood, can be made of asbestos or other local sheet 
material. The cores in the individual panels are made by 
application foamed urethane under pressure and heat 
and distributed in the panel cavities that have been treated 
with warm air. The foam is injected into the cavities un 
der pressure so that upon setting the core adhers to all 
of the surfaces in contact therewith and the resultant 
panel structure is a stressed skin structure. 

Those skilled in the art will recognize that the protec 
tive and decorative outer siding can be aluminum as be 
fore described which can be placed horizontally or ver 
tically as illustrated and made of different colors. Other 
siding material can be used and applied in known man 
ner for ?nishing the exterior of the outside walls. More 
over, the lower skin of the ?oor panels are protected 
with aluminum sheets or a protective coating, not shown. 
The invention provides for substantially prefabricating 

the various panels in a ?nished condition. For example, 
the interior skin or surfaces of the walls and the ceiling 
and the like can be ?nished before assembly. The asbestos 
or plywood skins of the Wall panels may be covered, for 
example, for interior ?nishing by sheet material such as 
a PVC ?lm so that upon assembly the building is sub 
stantially in readiness for occupancy. The ?oor panels 
can have tile applied thereto and the shingles can be ap 
plied to ‘the roof panels before assembly. Moreover, the 
piping can be made of plastic and embedded in the core 
While the electrical wire can be plastic coated and placed 
in the wall before the core is “frosted” therein. Thus, 
the panels can include all of the utilities and the piping 
and wire bonded to the core increases the rigidity of the 
panels and the securing of the piping and electrical wires. 
As mentioned heretofore, the invention provides for 

manufacturing or fabricating the individual panels on the 
site where the buildings are built. Thus, the invention 
provides a method for manufacturing of the building 
components on site and for assembly of components on 
site to provide a ?nished building. 

According to the method of the invention, the sheet 
material for the outer skin members is ?rst provided. 
The sheet material de?ning a ?rst one of the skins is dis 
posed with the sheets in ?xed relative positions on a ?at 
surface, for example, a press platen. The framing mem 
bers consisting of at least the perimeter framing members 
or rails are disposed ?xed on the ?rst outer skin member. 
The bays, cavities or compartments formed by the rails 
are ?lled with the urethane that forms the insulating and 
rigid core heretofore described. The opposite or second 
outer skin, made of sheets of material in ?xed relative po 
sitions, can then be disposed over and in registry with 
the ?rst-mentioned outer skin, rails and urethane core 
and the second outer skin is then pressed, for example, in 
a press. 
Each structural sandwich panel fabricated is cured 

while the foam core is set and bonds itself to the inner 
surfaces of the outer skin members and the rails forming 
the cavity or cavities within the sandwich panel. The in 
dividual panels are preferably held in a condition in 
which pressure is applied to the second outer skin during 
the setting of the urethane core. 
The curing portion of the production cycle of the 

method of the invention can be provided for by holding 
the assembled individual panels in a compressed condition 
during the curing of the foam separately from the initial 
assembly press so that the individual panels are dimen 
stoned to the desired thickness and peripheral dimensions. 
The individual windows are constructed on the build 
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8 
ing construction site and are ?tted into the ?nished panels. 
In fabricating the individual panels, according to the 
method of the invention, the panels having windows 
may have a removable insert inserted into the space in 
which the window is to be disposed in the ?nished build 
ing so that during the ?lling or introduction of the foam 
into the cavity the opening in the panel for the window 
is maintained free and open. The insert provided in the 
panel may be provided with a release agent or if framing 
within the panel is inserted around the window opening, 
the above-mentioned insert need not be used. 
Those skilled in the art will understand that the foun 

dation members may be cast on site. Moreover, the sheets 
forming the panels may be assembled in abutting rela 
tionship without scar?ng. That is to say, adjoining edge 
to-edge assembly of the sheets may be used in assembling 
the outer skins. Thus, all of the component parts of the 
building are constructed on site. The different size panels 
may be constructed in individual respective production 
lines or run sequentially in a single production line as 
suming that the above-mentioned press can handle the 
largest dimensioned panel. 
The skin of the panels forming the inner walls is ?n 

ished by application of a ?nish material. For example, 
the inner skin of individual panels has a PVC ?nish ?lm 
applied thereon and adhered to the inner skin. The ?lm 
may be textured or smooth and have suitable colors and 
patterns. The ?nish ?lm may be applied, for example, 
automatically, from a web of ?lm from which delivery 
is made on to the surface to be covered. The ?lm may 
be applied by rollers on to the panels and is severed to 
a length corresponding to the length of the individual 
panels used in forming room walls as heretofore described. 

While preferred embodiments of the invention will be 
shown and described, it will be understood that many 
modi?cations and changes may be made within the true 
spirit and scope of the invention. 
What I claim is: 
1. A fabricated, one-piece structural sandwich panel 

comprising, outer skin members disposed spaced laterally 
from each other, means in each panel providing a sub 
stantially continuous bridging between said outer skin 
members maintaining said skin members in initial spaced 
positions of assembly thereof and in use when a load is 
applied to said panel, said bridging comprising an in 
sulating, rigid urethane core of the same material through 
out having opposite faces self-bonded directly to respective 
inner faces of said outer skin members, and framing 
means disposed between said outer skin members periph 
erally of said core for securing in a structure said panel 
in ?xed position in assembly with other similarly con 
structed panels and at angles less than 180° relative 
thereto, said framing means comprising spaced, rigid 
members extending the full length of at least one dimen 
sion of said panel and disposed extending from the inner 
faces of one skin member to the inner face of the other 
skin member, said rigid members having edge faces abut 
ting respective ones of the inner faces of said skin mem 
bers, said rigid members being disposed and dimensioned 
to de?ne within the core next adjacent regions spaced 
from each other only by the dimensions of said rigid 
members, each region having a dimension in at least one 
direction greater than two feet in which said region is 
free of said rigid members and in which the core assumes 
a large portion of the load when a load is applied to said 
panel in use and said core functions as a principal load 
bearing structural member said rigid members being di 
mensioned in thickness. only su?iciently for substantially 
avoiding creep and cold ?ow of said urethane within each 
region and allowing a substantial major portion of loads 
applied to said panel in use to be assumed by said core 
and said skin members, said core being self-bonded di 
rectly to inner surfaces of said rigid members, said outer 
skin members comprising sections of sheet material hav 
ing contiguous marginal portions joined, and means join 
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ing said marginal portions thereby de?ning a stressed 
skin panel. 

2. A fabricated, one-piece, structural sandwich panel 
according to claim 1, in which said core comprises a 
plastic having a density of at least about 2.0 lb. per cubic 
foot. 

3. A fabricated, one-piece, structural sandwich panel 
according to claim 1, in which said outer skin members 
comprise sheets of plywood having contiguous marginal 
portions joined'and thereby de?ning said stressed skin 
panel. 

4. A building construction comprising, exterior walls, 
a ceiling, a roof, and a ?oor, said exterior comprising a 
plurality of structural, sandwich panels, each exterior 
wall comprising a' fabricated, one-piece, full-wall-length 
structural sandwich panel having outer skin members 
disposed spaced laterally from each other, means in each 
panel providing a substantially continuous bridging be 
tween said outer skin members maintaining said skin mem 
bers in initial spaced positions of assembly thereof and in 
use when a load is applied to said panel, said bridging 
comprising an insulating rigid urethane core having faces 
self-bonded to respective inner faces of said outer skin 
members, framing means for securing said panels relative 
to each other and in ?xed positions in assembly at an 
angle relative to each other de?ning said exterior walls, 
said framing means comprising spaced, rigid members 
extending the full length of at least one dimension of 
said panel and disposed extending from the inner face 
of one skin member to the inner face of the other skin 
member, said rigid members having edge faces abutting 
respective ones of the inner faces of said skin members, 
said rigid members being disposed and dimensioned to 
de?ne within the core next adjacent regions spaced from 
each other only by the dimensions of said rigid mem 
bers, each region having a dimension in at least one di 
rection greater than two feet in which said region is free 
of said rigid members and in which the core assumes a 
large portion of the load when a load is applied to said 
panel in use and said core functions as a principal load 
bearing structural member, said rigid members being 
dimensioned in thickness only sufficiently for substantial 
ly avoiding creep and cold ?ow of said urethane of said 
core within each region and allowing a substantial major 
portion of loads applied to said panel in use to be as 
sumed by said core and said skin members, said framing 
means comprising rails in each structure panel disposed 
between said outer skin members bounding at least part 
of said core, the outer skin members of each of said 
panels comprising sheet material, one of the outer skin 
members of said panels having a marginal overhang to 
cause the corners of adjoining exterior wall structural 
panels to have abutting outer skin members, and which 
said rails are disposed at the top and bottom of said 
panels, the rails of adjoining exterior walls de?ning a 
corner comprising a drop-in tie plate comprising a por 
tion of one of the top rails, said drop-in tie plate being 
disposed transversely of a next adjacent wall panel top 
rail, and one of the outer skin members of said exterior 
wall panels disposed de?ning a corner having a corner 
notch for allowing said drop-in tie plate to extend trans 
versely of said next adjacent top rail. 

5. A basement below grade level comprising, a plurality 
of structural sandwich panels de?ning walls and a ?oor, 
each of said wall panels having a one-piece, full-wall 
length construction comprising outer skin members dis 
posed spaced laterally from each other, means in each 
panel providing a substantially continuous bridging 
between said outer skin members maintaining said skin 
members in initial spaced positions of assembly thereof 
and in use when a load is applied to said panel, said 
bridging comprising an insulating core between said outer 
skin members having faces self-bonded directly to re 
spective inner faces of said outer skin members. 
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6. A building construction comprising, exterior walls, 

each of said walls comprising a fabricated, one-piece, 
full wall-length structural sandwich panel, each structural 
panel comprising, outer skin members disposed spaced 
laterally from each other, means in each panel providing 
a substantially continuous bridging between said outer 
skin members maintaining said skin members in initial 
spaced positions of assembly thereof and in use when a 
load is applied to said panel, said bridging comprising an 
insulating, rigid urethane core of the same material 
throughout having opposite faces self-bonded directly to 
respective inner faces of said outer skin members, and 
framing means disposed between said outer skin mem 
bers peripherally of said core for securing in a structure 
said panel in ?xed position in assembly with other simi 
larly constructed panels and at angles less than 180° 
relative thereto, said framing means comprising spaced, 
rigid members extending the full length of at least one 
dimension of said panel and disposed extending from 
the inner faces of one skin member to the inner face of 
the other skin member, said rigid members having edge 
faces abutting respective ones of the inner faces of said 
skin members, said rigid members being disposed and 
dimensioned to de?ne within the core next adjacent re 
gions spaced from each other only by the dimensions of 
said rigid members each region having a dimension in at 
least one direction greater than two feet in which said 
region is free of said rigid members and in which the 
core assumes a large portion of the load when a load 
is applied to said panel in use and said core functions as 
a principal load-bearing structural member, said rigid 
members being dimensioned in thickness only su?‘iciently 
for substantially avoiding creep and cold ?ow of said 
urethane within each region and allowing a substantial 
major portion of loads applied to said panel in use to be 
assumed by said core and said skin members, said core 
being self-bonded directly to inner surfaces of said rigid 
members, said outer skin members comprising sections 
of sheet material having contiguous marginal portions 
joined, and means joining said marginal portions thereby 
de?ning a stressed skin panel. 

7. A building according to claim 6, including other 
fabricated, one-piece, structural sandwich panels similar 
to the ?rst-mentioned structural, sandwiched panel de 
?ning a basement below grade elevation, and a protective 
coating on the outside of said other panels to protect 
said other panels from moisture, the ground and weather. 

8. A building comprising a plurality of fabricated one~ 
piece, structural sandwich panels in assembled relation 
ship de?ning exterior walls, ?oors, ceilings and a roof on 
said building, each fabricated sandwich panel comprising, 
outer skin members disposed spaced laterally from each 
other, means in each panel providing a substantially 
continuous bridging between said outer skin members 
maintaining said skin members in initial spaced positions 
of assembly thereof and in use when a load is applied to 
said panel, said bridging comprising an insulating, rigid 
urethane core of the same material throughout having 
opposite faces self-bonded directly to respective inner 
faces of said outer skin members, and framing means 
disposed between said outer skin members peripherally 
of said core for securing in a structure said panel in 
?xed position in assembly with other similarly constructed 
panels and at angles less than 180° relative thereto, said 
framing means comprising spaced, rigid members ex 
tending the full length of at least one dimension of said 
panel and disposed extending from the inner faces of one 
skin member to the inner face of the other skin member, 
said rigid members having edge faces abutting respective 
ones of the inner faces of said skin members, said rigid 
members being disposed and dimensioned to de?ne within 
the core next adjacent regions spaced from each other 
only by the dimensions of said rigid members, each re 
gion having a dimension in at least one direction greater 
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than two feet in which said region is free of said rigid 
members and in which the core assumes a large portion 
of the load when a load is applied to said panel in use 
and said core functions as a principal load-bearing struc 
tural member, said rigid members being dimensioned in 
thickness only su?‘iciently for substantially avoiding creep 
and cold ?ow of said urethane within each region and 
allowing a substantial major portion of loads applied to 
said panel in use to be assumed by said core and said skin 
members, said core being self-bonded directly to inner 
surfaces of said rigid members, said outer skin members 
comprising sections of sheet material having, contiguous 
marginal portions joined, and means joining said marginal 
portions thereby de?ning a stressed skin panel. 

9. A building according to claim 8, including other 
fabricated, one-piece, structural sandwich panels similar 
to the ?rst-mentioned plurality of structural panels de 
?ning a basement below grade elevation, and a protective 
coating on the outside of said other panels to protect said 
other panels from moisture, the ground and weather. 
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