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ABSTRACT: A drawer formed of a thermoplastic panel with a 
vertical wall having ?exible vertical hinge portions integral 
with an inner surface of the wall, which panel forms a back 
and two sides of a drawer which are held in a rectangular 
shape by a rigid rectangular bottom. The sides have resilient 
lock means joining the sides to a wooden front panel of the 
drawer. The drawer can be shipped ?at, assembled, used, and 
then disassembled for again shipping the drawer components 
?at. Finally, the drawer can be reassembled and used again. 
Since the drawer does not require glue to hold it together, the 
thermoplastic panel can be of a sturdy material, such as 
polypropylene, that provides a surface of high lubn'city for 
sliding in a cabinet, but which material is not readily gluable. 
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DRAWER 
This invention relates to an improved drawer for kitchen 

cabinets, furniture, etc. The drawer of this invention is ex-, 
tremely simple to assemble. . 

Historically, drawers have been made by a carpenter cutting 
several wooden boards to a particular length and width to pro- ' 
vide a front, back, two sides and a bottom of adrawer. A 
groove was sawed along a bottom edge of the front, back and 
two sides for the bottom to ?t. Depending on the quality of the 
drawer, the sides, back and front were sawed at a 45° angle, 
sawed at a 90° angle or were sawed into a dovetail joint. Then 
the drawer was glued and clamped until the glue was dry. This 
whole process was time consuming and expensive, but was 
thought necessary because there were so many different sizes 
of drawers—some wide, some narrow, some long and some 
short. There has been very little standardization in drawer 
dimensions, with each furniture manufacturer or kitchen 
cabinet builder adopting his own particular size of drawer. 
To reduce some of the time consumingand expensive steps 

in assembling a drawer, it has been proposed to form the 
drawer sides and back from a piece of hollow extruded polyvi 
nyl chloride plank of a generally rectangular cross section, but 
which already had a groove along its bottom edge for the 
drawer bottom. This extruded polyvinyl chloride plank was 
cut at a 45° angle to form joints at rear comers of the side and 
back. However, these joints still had to be matched so there 
was no large vertical crack up the inside surface of the rear 
corners of the drawer. To- hold these rear corner joints 
together, L-shaped inserts were glued into the hollow portions 
of the polyvinyl chloride plank and the drawer clamped until 
the glue dried. Although this proposal eliminated the need for 
sawing a slot for the bottom of the drawer, the entire drawer 
was assembled, glued, clamped and set aside to dry in much 
the same manner previous all-wooden drawers were made. 

It has also been proposed to form the drawer sides and back 
by extruding a thermoplastic plank and then heating the plank 
at localized areas to a temperature below the panel’s melting 
point. The plank was then formed around a jig and allowed to 
cool so the bent comers would take a permanent set. This 
process had several disadvantages. For one thing, many 
cabinet shops did not have the specialized heating equipment 
to form the drawer. Even if they did have such equipment, 
great care had to be taken so the panel would not completely 
melt. Also, if the heat was .not properly localizedI the panel 
would bend in the wrong place or the sides and back might 
warp out of shape. 

In my invention, l have provided a drawer that has integral 
thermoplastic rear and side panels that need no gluing or in 
tricate joint matching to insure that the two rear corners of the 
drawer do not have vertical cracks along'the inside surface of 
the drawer. No special heating equipment is needed for my in 
vention as my drawer can be easily assembled at room tem 
perature with conventional tools of a carpenter. My drawer 
has a thermoplastic panel which has a pair of ?exible spaced 
apart hinge portions integral with an inside surface of the 
panel. These ?exible hinge portions, which are adjacent more 
rigid sections of the drawer sides and back, are folded to form 
the rear corners of the drawer. Since my drawer does not 
require any glue or adhesive, it opens up the whole drawer 
construction ?eld to thermoplastics which are extremely 
tough and have a high lubricity for sliding in a cabinet housing. 
Use of these thermoplastics, such as polypropylene, was hin 
dered because these thermoplastics were not readily gluable 
either to themselves or to other materials. 
The drawer of this invention also has a unique advantage in 

that the front, bottom, and the panel forming the integral back 
and two sides can be shipped in a ?at condition to a construc 
tion site. Then the drawer can be assembled and used for a 
period of time. Finally, the drawer can be disassembled and 
unfolded along its ?exible hinge portions and shipped to a dif 
ferent location and again assembled. This great saving in 
shipping space provides an advantage over previous wooden 
and plastic drawers that were permanently glued together. 
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2 
Perhaps this unique drawer with its ?exible hinge portions 

can be ‘better understood with’ reference to the following 
drawings in which: 

FIG. 1 is a perspective view of the vertical thermoplastic 
panel which forms the back and two sides of the drawer; 

FIG. 2 is a perspective view of the rectangular bottom of the 
drawer; ‘ 

FIG. 3 is a perspective view of the assembled drawer; 
FIG. 4_ is a fragmentary top plan view of the drawer showing 

a ?rst embodiment of the resilient attachment means joining 
the drawer sides and front panel; _ I 

FIG. 5 is a fragmentary top plan view of the drawer showing 
a second embodiment of a resilient attachment means 
between the drawer side and drawer front panel; 

FIG. 6 is a fragmentary perspective view showing closely 
spaced vertical grooves in an outer surface of the vertical ther 
moplastic panel to aid in folding the panel about the ?exible 
hinge portions; 

FIG. 7 is a fragmentary perspective view similar to FIG. 6, 
but showing closely spaced vertical grooves in an inside sur 
face of the vertical thermoplastic panel to aid in folding the 
panel about the ?exible hinge portion; 

FIG. 8 is a fragmentary perspective view showing a di?'erent 
pro?le of the thermoplastic panel; 

FIG. 9 is a fragmentary perspective view showing a hollow 
tubular profile of the thermoplastic panel; and 

FIG. 10 is a perspective view of a prior art drawer being as 
sembled with glue and cumbersome cabinet clamps. _ . ' . 

Turning now to a more detailed description of [these 
drawings, FIG. 1 shows a vertical thermoplastic panel I which 
has a vertical wall 2 with an inner surface 3 and an outer ‘sur 
face 4 and a longitudinal axis extending therealong. The ther 
moplastic panel 1 has a longitudinal groove 5 adjacent the 
lower edge of the vertical wall. This longitudinal groove 5 
formed by a top strip 6, a vertical connecting strip 7 and a bot 
tom strip 8, has a horizontal supporting surface 9 on the bot 
tom strip for supporting the weight of a drawer bottom 10 and 
any contents that might be in the drawer. 
Along the top of the vertical thermoplastic panel is a 

horizontally extending ?ange 11, giving rigidity to the ther 
moplastic panel 1. As shown in FIG. 1, the vertical ther 
moplastic panel I has a pair of vertical ?exible hinge portions 
12 and 13 that are integral with the inner surface of the verti 
cal wall and spaced apart along the longitudinal axis of the 
panel 1. Preferably, the panel I is of polypropylene to provide 
sturdy ?exible hinge portions‘ that can stand the rigors of a 
drawer being slammed open and closed and objects being 
thrown into the drawer. Also, the ?ange 11 at the top of the 
panel has a pair of notches l4 and 15 which are aligned with 
the ?exible hinge portions. Thus, the thermoplasticvertical 
panel 1 has two vertical ?exible hinge portions that are ad-> 
jacent more rigid sections of the panel cause by the portions of 
?ange 11 bordering the notches l4 and 15 in the ?ange. 
The drawer is assembled by folding the the thermoplastic 

panel of FIG. 1 into a generally U-shape to form the back 16, 
and two sides 17 and 18 of the drawer. Preferably, the vertical ‘ 
?exible hinge portions I2 and '13 are folded to temporarily 
form an acute angle of substantially less than 90 ° so that when 
the ?exible hinge portions relax, they will assume approxi 
mately a 90° angle. After the initial acute angle folding of the 
therrnoplastic panel, the rigid rectangular bottom 10 is in-. 
serted into the groove 5 which faces toward an inner surface 
of the vertical wall so as to receive the bottom. This rigid 
rectangular bottom keeps each ?exible hinge portion confined 
to approximately a 90° bend preventing the drawer from 
laterally shifting out of shape because of its ?exible rear cor 
ners. With the bottom 10 and panel 1 assembled, a front panel 
19 is then secured to the sides to complete the rectangular 
drawer. To further rigidify the drawer, staples 70 and 71 are 
imbedded in both the generally C-shaped bottom supporting 
structure and the bottom 10, as shown in FIG. 3. , 1 

FIGS. 4 and 5 show two embodiments of a joint between the 
front panel and the sides of the drawer. As explained above, 



3 
the sides and back of the drawer are thermoplastic. The front 
is preferably of wood to give a wood grain look to the drawer 
front. FIG. 4 shows a resilient structure on a front end section 
of one side of the drawer, and this resilient structure locks the 
drawer side to the front panel. 
Here in FIG. 4, the vertical wall 2 has an integral ?ap 20 

that is joined to the front end section of the side by an integral 
vertical ?exible hinge portion 21. This ?ap is folded in a 
direction transverse to the longitudinal axis of the side, and 
the ?ap is tucked into a vertical saw kerf 22 in the front panel. 
A mechanical fastening means, such as a staple 23, secures the 
?ap to the drawer front. If desired, the staple could be im 
bedded through wall 2 of the panel and into the drawer front 
parallel to the drawer front’s axis, and this would also hold the 
?ap 20 in saw kerf 22. This ?ap is transverse to the pushing 
and pulling forces which close and open the drawer, and 
therefore provides a secure lock between the drawer side and 
drawer front. 

In FIG. 5, there is shown a second embodiment of a resilient 
lock means on a front end section of the drawer side. Here, the 
front end section of the drawer side has an undercut pocket 24 

' surrounded by resilient thermoplastic material in the form of a 
pull flange 25 and a lock ?ange 26. This pocket mates with a 
nonresilient head 27 of a wooden drawer front. Head 27 is 
bounded by vertical saw kerfs 28 and 29 to receive the pull 
and lock ?anges. In assembling the drawer front to the drawer 
sides, the head 27 is wedged into a mouth of the pocket which 
temporarily distorts the pull and lock ?anges until these 
?anges snap into the saw kerfs. The pull ?ange 25, being trans- . 
verse to the longitudinal axis of the side, receives the push-pull 
forces when closing and opening the drawer. The lock ?ange 
keeps the pull ?ange from moving out of the saw kerf. 
As mentioned above, the drawer is very useful in that it can 

be shipped ?at. Unlike previous drawers, my drawer can be 
shipped ?at, folded into a drawer and assembled, used for a 
period of time, then knocked down, shipped ?at again, and 
?nally reassembled. This feature is due to the integral ?exible 
hinge portions and also to the resilient locking means holding 
the sides to the front panel. By removing the staple 23 and 
pushing outwardly on the side of the FIG. 4 embodiment, or 
by prying on pull ?ange 25 in an outwardly direction of the 
FIG. 5 embodiment, the drawer sides can be disassembled 
from the drawer’s front panel. Also, since there need be no 
glue or adhesive in the rear comers of the drawer, the ther 
moplastic panel can be straightened out and shipped ?at 
without breaking apart an adhesive joint. 
The thermoplastic panel shown in FIG. 1, with its integral 

vertical ?exible hinge portions 12 and 13, provides a very im 
portant advantage in drawer manufacture. The thermoplastic 
panel can be either extruded or injection molded to form 
lengths such as 6 or 8 feet long. These lengths can be made 
into drawers of a multitude of lengths and widths merely by 
making the ?exible vertical hinge portions and aligned 
notches at desired locations along the panel. After measuring 
the drawer size needed, the top ?ange 11 and strips 6, 7 and 8 
are notched as shown in FIGS. 1 and 6. This gives a ?exible 
vertical hinge portion at the notch because this is the least 
rigid part of the panel because of the notch. Preferably, there 
is also a vertical groove 31 formed in the outer surface of the 
wall or a vertical groove 32 in the inner surface of the wall 
aligned with the notch in ?ange 11. This is to provide a slight 
weakening of the vertical wall so that it folds sharply along a 
vertical ?exible hinges portion. Either of these grooves can be 
made by a tool as the notches are cut. Also, as shown in FIGS. 
6 and 7 when the thermoplastic panel is injection molded, the 
vertical wall can have a series of closely spaced vertical 
grooves 33 or 34 either on its outside surface or on its inside 
surface. It is desirable to have the vertical grooves on the out 
side of the wall so the inside of the drawer can be kept smooth 
for easy cleaning. The notches in the ?ange and the bottom 
holding groove structure are aligned with a particular groove 
31 so that the drawer will fold sharply at the vertical groove. 
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Referring now to FIG. 8, a different pro?le of the ther 
moplastic panel 40 is shown. The panel here has a vertical wall 
41 and an external top ?ange 42 and also an external bottom 
?ange 43. These ?anges and an I'I-shaped bottom supporting 
structure 44 give additional rigidity to the panel. Even though 
in this version a portion of thin ?ange 46 must be cut away to 
form the comer, the vertical wall has a ?exible vertical hinge 
portion 47 integral with the inner wall surface of the drawer, 
and this ?exible hinge portion 47 provides a strong joint 
between the side and back. 

In FIG. 9, the thermoplastic panel 50 has a hollow tubular 
pro?le with a longitudinal passage therethrough. This provides 
a smooth surface to both the inner and outer surfaces of the 
sides and back and still has the groove structure 51 for the 
drawer bottom. Here again the inner wall surface of the verti 
cal wall 52 has an integral ?exible hinge portion requiring no 
special joint matching at a rear corner of the drawer. 
The way drawers have been assembled in the past, whether 

the sides and back were of wood or thermoplastic, is illus 
trated in FIG. 10. This drawer could have many different 
comer joints, a butt joint, a 45° joint or a dovetail joint, to 
name a few. In the illustration, a 45° joint has been chosen as 
typical. As shown, the sides 53 and 54 and back 55 were as 
sembled with special braces 56 and 57 in special grooves. 
After glue was applied to the joint, the various clamps 58, 59 
and 60 were attached to hold the drawer in proper shape until 
the glue set. Great care had to be taken to insure that the joint 
was properly mated and did not have a vertical crack as shown 
by 61. Also, it was necessary to wipe off excess glue 62 before 
it dried. My invention eliminates this tedious and laborious 
gluing and clamping procedure used in prior art drawers. 
With my invention, I have provided a drawer including a 

long thermoplastic vertical panel that can be cut to form any 
one of various sizes of drawers. These panels can be cut either 
by the extruding or injection molding shop and then shipped 
to the location where the drawer is to be erected; or alterna 
tively, the panels can be cut to the proper size at the construc 
tion location where the home or furniture is being built. The 
panels vcan be cut with a circular saw or a bandsaw, which 
nearly all cabinet shops already have. If the drawer is to be as 
sembled by a homeowner who does not have powersaws, a 
simple hacksaw or a strong pair of shears can be used. 

In the foregoing speci?cation, l have used speci?c examples 
to describe my invention. However, it is understood that per 
sons skilled in the art can make certain modi?cations to these 
examples without departing from the spirit and scope of the 
invention. 

1 claim: 
1. A drawer comprising: a thermoplastic panel with an outer 

- surface,-an inner surface, an upper edge, a lower edge, and 

55 

with a longitudinal axis therealong and a bottom supporting 
structure adjacent its lower edge; a pair of vertical, ?exible 
hinge portions integral with the inner surface of the panel and 
longitudinally spaced along the thennoplastic panel, with the 
panel being rigid immediately adjacent the ?exible hinge por 
tions; which bottom supporting structure has an interrupted 

, portion adjacent each ?exible hinge portion so the panel can 
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?ex at the hinge portions; said thermoplastic panel being in a 
folded condition about the ?exible hinge portions forming a 
rigid drawer back and two rigid drawer sides integrally joined 
at rear corners of the drawer, with the drawer sides extending 
forwardly from the back and having front end sections of the 
sides; a rigid rectangular bottom ?tted to the bottom support 
ing structure keeping each ?exible hinge portion con?ned to 
approximately a 90° bend, and preventing the drawer from 
laterally shifting out of shape because of its ?exible rear cor 
ners; a resilient lock means integral with the front end sections 
of each side; and a front panel mechanically attached to said 
sides by side resilient lock means to form a rectangular drawer 
with the sides having approximately parallel longitudinal axes. 

2 A drawer as set forth in claim 1, wherein the resilient lock 
means is an integral thermoplastic ?ap ?exibly hinged at a 
front end section of each side, each ?ap being folded in a 
direction transverse to the longitudinal axis of its side. 
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3. A drawer as set forth in claim 1, wherein each resilient 
lock means includes a resilient thermoplastic structure de?n 
ing an undercut pocket, and the front panel has head sections 
engaged with the resilient thermoplastic structure and having 
temporarily expanded. said undercut pockets when the 
resilient structures snapped over said head sections to 
mechanically lock the sides to the front panel. 

4. A drawer as set forth in claim 3, wherein each resilient 
lock means has a pull ?ange approximately perpendicular to 
the longitudinal axis of the side and a lock ?ange approximate 
ly parallel to the longitudinal axis of the side, said pull and 
lock ?anges de?ning an undercut pocket therebetween and a 
mouth leading to said pocket, said front panel being non 
resilient with each head wedging into said pocket through the 
mouth between the pull and lock ?anges, said front panel hav 
ing mating grooves on opposite sides of each head to receive 
the pull and lock ?anges. 

5. A drawer comprising: a thermoplastic panel with a lon 
gitudinal axis therealong and a bottom supporting structure 
adjacent its lower edge; a pair of vertical, ?exible hinge por 
tions integral with the panel and longitudinally spaced along 
the thermoplastic panel, with the panel being rigid immediate 
ly adjacent the ?exible hinge portions; which bottom support~ 
ing structure has an interrupted portion adjacent each ?exible 
hinge portion so the panel can ?ex at the hinge portions; said 
thennoplastic panel being in a folded condition about the ?ex 
ible hinge portions forming a rigid drawer back and two rigid 
drawer sides integrally joined at rear comers of the drawer, 
with the drawer sides extending forwardly from the back and 
having front end sections of the sides; a rigid rectangular bot 
tom ?tted to the bottom supporting structure keeping each 
?exible hinge portion con?ne'd to approximately a 90° bend, 
and preventing the drawer from laterally shifting out of shape 
because of its ?exible rear corners; a resilient lock means in 
tegral with the front end sections of each side; and a front 
panel mechanically attached to said sides by said resilient lock 
means to form a rectangular drawer with sides having approxi 
mately longitudinal axes. 

6. A method of assembling, disassembling, and reassembling 
a drawer from a thermoplastic panel having an outer surface, 
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6 
any inner surface, a bottom support structure adjacent its lower 
edge and opening toward the inner surface, and a pair of verti 
cal ?exible hinge portions integral with the inner surface of 
the wall, with the thermoplastic panel being rigid immediately - 
adjacent the ?exible hinge portions, said method including the 
steps of: bending the thermoplastic panel at the ?exible hinge 
portions until the panel forms approximately 90°‘ angles at 
each ?exible hinge portion to form the back and two sides of a 
drawer; attaching a'rectangular bottom and a front panel to 
the bent thermoplastic panel to form a drawer adapted for 
temporary use; thereafter removing the front panel and bot 
tom; unbending the ?exible hinge portions to approximately 
180° to form a ?at panel of the sides and back; and then reas 
sembling the drawer by bending the ?exible hinge portions to 
approximately 90° bends to form the back and two sides of the 
drawer, said ?exible hinge portions being capable of repeated 
such assembly and disassembly steps without breaking the 
?exible hinge portions integral with the inner surface of the 
thermoplastic panel. 

7. A method of assembling, disassembling and reassembling 
a drawer from a thermoplastic panel having an outer surface, 
an inner surface, a bottom support structure adjacent its lower 
edge and opening toward the inner surface, and a pair of verti 
cal ?exible hinge portions integral with the panel, with the 
thermoplastic panel being rigid immediately adjacent the ?ex 
ible hinge portions, said method including the steps of: bend 
ing the thermoplastic panel at the ?exible hinge portions until 
the panel forms approximately 90° angles at each ?exible 
hinge portion to form the back and two sides of a drawer; at 
taching a rectangular bottom and a front panel to the bent 
thermoplastic panel to form a drawer adapted for temporary 
use; thereafter removing the front panel and bottom; unbend 
ing the ?exible hinge portions to approximately 180° to form a 
?at panel of the sides and back; and then reassembling the 
drawer by bending the ?exible hinge portions to approximate 
ly 90° bends to form the back and two sides of the drawer, said 
?exible hinge portions being capable of repeated such as 
sembly and disassembly steps without breaking the ?exible 
hinge portions integral with the panel. 
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