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MODULAR SHELL CABINET STRUCTURE 
Cabinets including cupboards, drawers and furniture 

constructed from modular units of plastic material have 
been known, but their structure has been such that they 
have been dif?cult to assemble and considerable hand 
?tting has been required. Another difficulty which has 
been experienced previously in the manufacture of 
plastic cabinets has been to provide structures which 
could be molded or extruded easily and precisely. 
An object of the present invention is to provide sheet 

plastic components for shell panels which can be manu 
l0 

factured readily and accurately and assembled quickly ' 
and easily to produce the panel structure. 
A further object is to provide such structures utiliz 

ing a minimum amount of plastic material which, fol 
lowing assembly, are strong and rigid. 

It is also an object to provide such components for 
shell cabinet work which, when assembled, will provide 
a construction attractive in appearance and of light 
weight. 
Another object is to provide sheet plastic panels 

which can be assembled in different ways to provide 
different types of structures, either without modifica 
tion or with minor modifications. 

FIG. 1 is a perspective of matching pan elements in 
exploded relationship, which can be assembled into a 
hollow panel, showing the inner sides of an upper in 
terior pan element and of a lower exterior pan element. 

FIG. 2 is a top perspective of an end portion of a 
somewhat modi?ed lower pan element. 

FIG. 3 is a top perspective of upper and lower sheet 
pan elements assembled into a hollow panel, parts 
being broken away. 

FIG. 4 is a top perspective of further modi?ed interi 
or and exterior matching pan elements in exploded 
relationship. 

FIG. 5 is a top perspective of an end portion of a hol 
low panel formed from pan elements similar to those 
shown in FIG. 4, but modified to some extent. ' 

FIG. 6 is a plan of a drawer component fabricated 
from hollow panels made of assembled pan elements. 

FIG. 7 is a fragmentary detail plan showing a portion 
of a drawer construction made of components differing 
from those shown in FIG. 6, such components being 
shown in exploded relationship. 

FIG. 8 is a plan of a different type of drawer 
fabricated from hollow panels, and FIG. 9 is a perspec 
tive showing fragments of component panels used in 
the construction of such drawer with the panel portions 
disposed in exploded relationship. 
The hollow or shell panel components of the present 

invention can be made from molded or extruded sheet 
plastic pan elements of different types of construction. 
Such hollow panels are designed for assembly in the 
manufacture of chests, desks and other types of fumi 
ture, including drawers, and for built-in cabinets in 
cluding shelves. The interior of the pan elements mak 
ing up each hollow panel are stiffened interiorly by 
feathers so that when they are assembled they will 
present a smooth exterior but will be strong and rigid, 
although light in weight. 
The individual pan elements can be molded or ex 

truded depending upon their design and have projec 
tions and sockets which can be inter?tted to locate the 
pan elements in matching registry and to secure the pan 
elements permanently together to form the hollow or 
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2 
shell panels. Such panels also have projections and 
sockets to enable them to be assembled in coplanar 
relationship or perpendicular to each other depending 
upon the type of structure to be fabricated. 
A modular building panel unit can be fabricated by , 

assembling the exterior pan element 1 and the interior 
pan element 2 shown in FIG. 1. These matching ele 
ments are assembled in the relationship shown with 
their depressed sides facing each other. When assem 
bled, such depressed sides will be on the interior of the 
panel, so that the exterior surface of the resulting hol 
low panel or shell will be smooth. 
The exterior pan element 1 includes the sheet wall 3 

having tenons 4 projecting at right angles from opposite 
end portions of such wall. Such tenons are preferably of 
channel-shaped cross section and are of a length to pro 
ject laterally beyond a surface of the assembled panel. 
End ?anges 6 projecting inwardly from the wall are of ‘ 
sufficient width to close the opposite ends of the interi 
or panel hollow when the pan sections 1 and 2 are as 
sembled. Side comer ?ange sections 7 joined to the end 
?anges 6 extend along the sides distances at least equal 
to the width of the tenons 4. Such end and corner 
?anges also assist in rigidifying the opposite ends of the 
pan 1 and the resulting panel. _ , 

Hooked lock-joint fingers 8 project inwardly from 
the inner surface of the wall 3 a distance less than the 
thickness of the panel. Preferably these ?ngers are ar 
ranged in two rows extending lengthwise of the pan 1, 
and their root portions are connected together by ?ns 
8'. Between adjacent lock-joint ?ngers 8 stump sockets 
9 project from the inner surface of the sheet wall 3 
alongside the ?nger-joining ?ns 8'. The ?ngers 8 and 
intervening fins 8’ constitute strenghthening and rigidi 
fying feathers, and additional intermediate feathers for 
strengthening and rigidifying purposes may be disposed 
between such feathers. These intermediate feathers are 
shown as spaced parallel fins 10 also projecting from 
the inner surface of the sheet wall 3. 
The interior pan element 2 also includes a sheet wall 

11. Side flanges 12 extend along opposite longitudinal 
edges of the wall 11 in positions such that their free 
edges abut the corresponding edges of wall 3 of pan 1, 
or lie alongside such edges of the wall 3 when the pans 
are assembled into a panel with their depressed sides 
facing each other. The width of each side ?ange should 
therefore be approximately equal to the thickness of 
the hollow panel. The combination of the sheet wall 11 
and the two side flanges 12 provides a pan section of 

' channel-shaped cross section. 
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From the interior side of wall 11 inwardly from 
?anges 12 hooked lock-joint ?ngers 13 project which 
are located in positions corresponding to the locations 
of the hooked lock-joint ?ngers 8 of pan 1. Such ?ngers 
are formed complementally to the ?ngers 8 and are 
proportioned so that when the two pan elements are as 
sembled the hooked portions of such ?ngers will in 
terengage in locking relationship. 

In addition, pegs 14, which may be hollow or solid, 
project from the interior surface of the wall 11 in posi 
tions registering with the sockets 9 projecting from the 
interior of wall 3. Such pegs are of a size to ?t snugly 
into the sockets for locating the pan elements accurate 
ly relative to each other and preventing relative 
edgewise sliding of the pans after they have been en 
gaged in assembled relationship. 



3,717,396 
3 

The edge ?anges 12 of the interior pan 2 constitute 
strengthening and stiffening feathers for the wall 11, 
and additional feathers may be provided for further 
stiffening if desired. Thus, the hooked latch ?ngers 13' 
arranged in one row lengthwise of the pan can be car 
ried or joined by a fin 13". In addition, intermediate 
ribs 15 can extend longitudinally of the pan element 2 
in position either to be disposed in registry with or off 
set from the ?ns 10 of the pan element 1 when the pan 
elements are assembled. One or more additional ?ns 
15a extending longitudinally of the pan element 2 may 
be provided if desired at any suitable location or loca 
tions. 
The interior pan element 2 preferably is sufficiently 

shorter than the exterior pan element 1 so that the pan 
element 2 will fit between the tenons 4 upstanding from 
the opposite end portions of the exterior pan element 1 
when the pan elements are assembled. Alternatively, 
the opposite ends of the wall 11 of the interior pan ele 

. ment 2 can be notched at locations necessary to ?t 
around such tenons. If the tenons are of channel 
shaped cross section such notches need only be of a 
width and depth to receive the ?anges of the tenons. 
When the complemental pan elements 1 and 2 have 

been disposed in matching positions during assembly, 
the pegs 14 will slide into their respective stump 
sockets 9 to guide the pans accurately into their ?nal 
assembled relationship. Continued approach move 
ment of the pans will cause the hooks of the lock-joint 
elements 8 and 13 ?rst to deflect wedgingly and then to 
snap into interlocking relationship to secure the pans 
positively against subsequent separation. 

Alternatively, registration of the two pan elements 
can be accomplished by inter?tting of the pegs 14 and 
stump sockets 9 and the pans could be secured together 
by adhesively bonding the edges of fins 10 and ribs 15, 
if they are disposed in registry, and the edges of ?anges 
12 and the corresponding edges of sheet wall 3 in 
abutting relationship. Such bonding procedure would 
eliminate the need for the interlocking elements 8 and 
13. For bonding the two pan sections together any 
suitable adhesive can be employed, but setting of the 
adhesive can be expedited by applying thermosetting 
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adhesive to contacting parts and accelerating setting of 45 
the adhesive by placing the panel in a dielectric, high 
frequency ?eld. 

Panels resulting from the assembly of exterior pans 1 
and interior pans 2 shown in FIG. 1 are adapted for as 
sembly with other hollow panels disposed perpendicu 
lar to such resulting panels. Such panels can be con 
nected by the tenons 4 ?tting in complemental‘sockets. 
The end of a panel extending perpendicular to the 
panel formed by assembly of the pan elements 1 and 2 
would cover any gap between an end ?ange 6 of the 
pan element 1 and the adjacent end of the sheet wall 11 
of pan element 2. In some instances, however, it may be 
desirable to assemble the resulting hollow panels in 
'end-to-end relationship, such as, for‘ example, in mak 
ing shelves. For such use the tenons 4 can be omitted 
and the sheet wall 11 can be made long enough to ex~ 
tend throughout the length of the panel between end 
walls 6. In such instance the end portions of the side 
flanges 12 of pan 2 would overlap the side corner 
?anges 7 of pan 1 or be cut out to abut such side comer 
?anges. In either case the interior hollow of the result 
ing panel would be completely enclosed. 
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In order to join hollow panels in end-abutting rela 

tionship, projections in the form of cantilever dowels or 
pegs 5 may project lengthwise from the end ?anges 6, 
and such dowels may be either smooth or barbed. The 
barbed dowels of FIG. 2 are shown as having annular 
serrations or threads. Such pegs or dowels may ?t into' 
complemental sockets having smooth bores, and the 
dowels can be secured in such sockets either simply by 
friction of the serrations or barbs or the dowels may be 
bonded in the sockets by suitable adhesive. Even where 
panels are to be jointed in end-to-end relationship, 
laterally projecting tenons may be provided to enable 
an additional panel or panels to be assembled in per 
pendicular relationship to the panels assembled in 
coplanar relationship. 

In FIG. 3 a hollow panel is shown of a construction 
suitable for assembling in perpendicular relationship to 
a hollow panel formed by assembling the two pans l 
and 2 of FIG. 1. Such panel is formed by assembling the 
exterior pan element 1a and the interior pan element 
2a with their depressed sides disposed in face-to-face 
relationship. The exterior pan element 1a has a plurali 
ty of parallel strengthening and rigidifying feathers ex 
tending lengthwise of it, including side ?anges 12a of a 
width equal to the thickness of the ?nished hollow 
panel. Two parallel fins 15a are shown extending 
lengthwise of the central portion of the exterior pan 1a 
in parallel relationship. The edge of each of these ?ns 
has a rabbet for receiving an edge portion 17 of a com 
plemental ?n 10a projecting inward from the sheet wall 
of the interior pan element 2a. 

In addition, the edge portion of one or move deep 
fins 18 projecting inward from the sheet wall of the in 
terior pan element 2a may be engaged in the groove 
formed between ribs 19 projecting inwardly from the 
interior of the sheet wall of exterior pan elements la. 
Also the edges of side ?anges 12a may be formed with 
rabbets having grooves 20 into which narrow edge 
?anges of the sheet wall of interior pan element 2a may 
fit. The complemental feather elements of the two pans 
which are inter?tted can be bonded together to secure 
such pans permanently in their assembled relationship. 
When the interengaged edges of the complemental 

feather elements projecting inwardly from the sheet 
walls of the pan 1a and 2a have been bonded together, 
a very strong and rigid shell panel results which still is 
very light. Moreover, the two pan sections are secured 
together sufficiently strongly so that they cannot be 
separated even by quite large interior prying forces. 
Consequently, it is practical to connect an end portion 
of the hollow panel shown in FIG. 3 by inserting snugly 
into the ends of the elongated socket recesses formed 
within it connecting members such as the tenons 4, 
shown in FIG. 1. To enable such a connection to be 
made, the feathers extending from the sheet walls into 
the interior hollow of the panel should be located so 
that they will not conflict with entrance of the tenons 4' ' 
into recesses between feathers but will form sockets 
located in positions corresponding to the tenons 4 
shown in FIG. 1. 

Speci?cally, a comparison of FIGS. 1 and 3 will show 
that the nearer tenons 4 in FIG. 1 are located at the 
edge of the panel, and the recess at the left of FIG. 3 is 
located at the edge of the panel. The tenons farther 
away in FIG. 1 are spaced from the opposite edge of the 



3,717,396 
5 

panel and they are wider than the nearer tenons. Their 
location and width match the location and width of the 
recess near the right side of the panel shown in FIG. 3 
which is spaced from the right ?ange 12a. 

In addition, in most cases it is desirable for the tenons 
4 to be capable of being locked into their sockets. For 
this purpose serrations 22, which preferably are un 
dercut to form barbs, are provided on one surface of 
each tenon 4. Complemental serrations 22a are formed 
in the recesses of the panel shown in FIG. 3. Actually, 
such serrations are formed on opposite sides of the 
recess so that the panel of FIG. 3 can be ?tted on and 
locked to the tenons 4 at either end of the panel formed 
by assembly of the pan sections shown in FIG. 1. The 
panels thus assembled are tightly and permanently 
secured together to form a strong, rigid and light panel 
assembly. The interengaged tenons and recesses are 
su?iciently resilient so that a tight fit can be provided 
between them to minimize relative movement between 
the parts when they are assembled. 

In FIG. 4 a modi?ed type of shell panel construction 
is illustrated, including a plate or pan section lb, which 
does not have edge flanges, and a pan section 2b which 
has ?anges 6a on opposite ends and ?anges 12a on op 
posite sides. The exterior pan element 1b has stump 
sockets 9, as described in connection with FIG. 1, for 
receiving socket~engaging pegs carried by the inner 
side of the interior pan 2b to accomplish registration of 
the two pan elements for assembly. In this structure the 
feathers on the exterior pan section lb include ?ns 10b 
joined by a web 23 recessed inward from the sheet wall 
3a to provide a wide outwardly opening groove 
between the fins. The interior pan element sheet wall 
110 is formed with an outwardly opening narrow 
groove 24 located adjacent to and parallel to one edge 
of the pan. 

In this instance the tenons 4a are carried by and pro 
jected inward from the interior pan sheet wall 11a in 
stead of being carried by the exterior pan section as in 
the construction of FIG. 1. These tenons can be molded 
integrally with the pan sheet wall or can be formed 
separately and subsequently bonded to the wall, as may 
be preferred. 

FIG. 6 illustrates the manner in which shell panels 
formed from the pan elements 1b and 2b of FIG. 4 can 
be incorporated in a drawer component of a cabinet. 
The sides are formed of shell panels 1b, 2b, formed as 
shown in FIG. 4. The tenons 4a of these panels can be 
received in recesses in front and back shell panels 25 
constructed as shown in FIG. 3. The only difference 
between the drawer front and drawer back of FIG. 6 
and the hollow panel of FIG. 3 is the provision of an ex 
ternal groove 24a in the sheet wall of pan 2a between 
the ribs 19 closer to the edge rib or ?ange 21 and such 
edge rib. This groove is spaced from the outer face of 
the corresponding edge ?ange 12a a distance equal to 
the spacing between the groove 24 in pan 2b shown in 
FIG. 4 and the panel edge, and the width of such 
groove is equal to the width of groove 24. 
When the shell panels 1b, 2b and the shell panels 25 

are assembled in the relationship shown in FIG. 6 to 
form the sides, front and back of a drawer, such panels 
would all be oriented so that the grooves 24 and 24a 
face inwardly and are in registry. Before the tenons 4a 
are inserted into the recesses of the panels 25 a drawer 
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6 
bottom board 26 is disposed within the drawer frame, 
and the front and back panels 25 are moved toward 
each other until the corresponding edges of the drawer 
bottom are ?tted into the grooves 24a of such panels. 
When the front and back panels have thus been as 

sembled with the drawer bottom, the drawer, sides lb, 
2b are moved toward the drawer bottom and front and’ 
black panels, and the tenons 4a are inserted into 
recesses in such front and back panels. As these tenons 
are moved fully into their sockets, the opposite edges of 
the drawer bottom 26 will be received in the grooves 24 
of the side panels. Such engagement of the edges of 
drawer bottom 26 in the grooves 24 and 24a of the 
drawer frame walls will secure the drawer bottom 
?rmly in place. 
The grooves formed between the ?ns 10b and the 

webs 23 of the side panels lb, 2b, shown in FIG. 4, will 
open outwardly in the opposite sides of the drawer as 
sembly, as indicated in FIG. 6. In mounting the drawer 
guide strips or runners can be provided on the opposite 
sides of the drawer-receiving opening to ?t into such 
opposite grooves for supporting and guiding the drawer 
for sliding movement. construction 

In FIG. 7 an alternative type of drawer frame corner 
construction is shown employing the type of panel con 
nection shown in FIG. 2. In this instance the drawer 
sides can be formed of shell panels 1,2 having structure 
such as shown in FIGS. 1 and 2. The other drawer wall 
panels 27 can be of any suitable solid or shell construc 
tion and have in their opposite end portions sockets 28 
located appropriately to receive the cantilever dowels 
or pegs 5 projecting endwise from the end of panels 
1,2. It is, of course, evident that pegs 5 will be shorter 
than the thickness of panels 27 so that the ends of 
panels 1,2 can abut the adjacent sides of the panels 27 
in each instance. 

While the panels 27 can be of shell construction as 
mentioned above, these panels alternatively can be 
wooden boards or can be plywood or particle board 
faced with a ?nishing sheet of veneer. In such construc 
tion the sockets 28 for pegs 5 can simply be blind holes 
bored in the inner side of the panel. Grooves 24b in 
panels 1,2 and grooves 240 in panels 27 will be pro 
vided to receive the margins of a drawer bottom. 

FIGS. 8 and 9 show another type of drawer construc 
tion in which partitions are provided. The drawer front 
and the drawer back are made of shell panels 1,2, as 
sembled from components such as shown in FIG. 1, for 
example. Side sections of the drawer frame can be 
formed from shell panels 25a, similar to the panels 25 
shown in FIG. 6, having a structure similar to the panel 
of FIG. 3. The partitions are formed by shell panels 
1c,2c the structure of which is similar to the panel of 
FIG. 4, except that the web 23 is omitted from the ex 
terior pan lb and the panel side wall is continuous. 
Tenons 4a project from one side of the panel end, and 
similar tenons 4b project from the opposite side of the 
panel end. These tenons can then be received in cor 
responding sockets in. the ends of panels 25a abutting 
the opposite sides of the panels 10,20. 

Alternatively, an end of a panel 25a can be con 
structed as shown in FIG. 5, in which tenons 4a project 
laterally from the panel at any location where a parti 
tion is desired. The drawer slides can be made as long 
as necessary, or can be made in more than one part 
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joined by pegs 5a being inserted in sockets in the end of 
a coplanar panel section. The tenons 4a are molded in 
tegrally with the pan sheet wall, or can be bonded to 
such wall at any desired location. 

In a partitioned drawer structure such as shown in 
FIG. 8 a separate bottom board 260 may be provided 
for each compartment. Alternatively, each partition 
panel 1c,2c can be made sufficiently narrower than the 
drawer frame panels so as to clear the bottom. In that 
instance a single bottom panel extending over the en 
tire area of the drawer can be secured in place by its 
margins being received in inwardly opening grooves in 
the frame panels. 
Modular shell panels for cabinet construction, and 

particularly for making drawers, can be provided in 
only a few standard widths, such, for example, as 40, 50 
and 60 centimeters. Drawers of corresponding depth 
can be constructed from such panels which will meet 
most requirements. The side panels can also be made 
either in standard lengths or, particularly for a shell 
panel such as shown in FIG. 3, can be made'of indeter 
minate length and simply cut off to the particular 
length desired. Consequently, components of a few 
types can easily be out according to the requirements of 
a considerable variety of structures. The shell panel 
components can be assembled quickly with unskilled 
labor and without requiring tools except for cutting the 
panels to the desired length in appropriate instances. It 
is therefore possible to construct drawers and other 
cabinet components from shell panels according to the 
present invention much more economically than con 
structing conventional drawers and cabinet parts while 
at- the same time providing a construction of extraor 
dinarily high quality, rigidity and precision, which is 
very light. 

I claim: 
1. A modular shell component for use in cabinet 

structures comprising a hallow panel including two 
sheet wall elements and means connecting said sheet 
wall elements in parallel spaced relationship, a projec 
tion having its root integral with one of said sheet wall 
elements and located adjacent to an edge thereof for 
reception in a socket of an adjacent panel, and a ?ange 
projecting from one of said sheet wall elements toward 

I the other of said sheet wall elements for closing the 
space between said sheet wall elements along said edge 
of said sheet wall element adjacent to said projection. 

2. The shell component de?ned in claim 1, in which 
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8 
the projection projects transversely of the sheet wall 
elements from the inner face of the sheet wall element 
with which its root is integral, and the projection is of a 
length greater than the spacing between the sheet‘ wall. . 
elements. > 

3. The shell component de?ned in claim 1, in which -; 
the projection projects transversely of the sheet wall' 
elements from the outer side of the sheet wall element 
with which its root is integral. ' 
'4. The shell component de?ned in claim 1, in which 

the root of the projection is integral with the outer face 
of the flange, and the projection projects therefrom 

' substantially parallel to the planes of the sheet wall ele 
ments. 

5. The modular shell component de?ned in claim I, 
in which the hollow panel has projections projecting 
generally coplanar of the panel from an edge thereof, 
and projections projecting laterally beyon one side 
thereof. ' 

6. The modular shell component de?ned in claim 1, 
in which the projections are molded integrally with one 
of the sheet wall elements. 

7. A cabinet structure comprising the shell com 
ponent defined in claim 1, and a second hollow panel 
including two sheet wall elements and means connect 
ing said sheet wall elements of said second hollow panel 
in spaced parallel relationship, de?ning a socket com 
plemental to the projection, opening lengthwise 
through an edge of said second hollow panel and 
receiving the projection therein, for holding an edge of 7 
said second hollow panel in abutment with a side outer 
face of the ?rst hollow panel with the two panels in sub- - 
stantially mutually perpendicular relationship. 

8. A cabinet structure comprising a ?rst hollow panel 
including two sheet wall elements and means connect 
ing said sheet wall elements in parallel spaced relation 
ship, a projection having its root integral with one of 
said sheet wall elements and located adjacent to an 
edge thereof, and a second hollow panel including two 
sheet wall elements and means connecting said sheet 
wall elements of said second hollow panel in spaced 
parallel relationship, de?ning a socket complemental 
to said projection, opening lengthwise through an edge 
of said second hollow panel and receiving said projec 
tion therein, for holding an edge of said second hollow 
panel in abutment with a side outer face of said first 
hollow panel with said two panels in substantially mu 
tually perpendicular relationship. - 

* * * * * 


