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The present invention relates to a refrigerator
structure and more particularly to an improved
sectional liner for the interior of -a refrigerator
door.

Shelves attached to the” inner face ofa re-
frigerator door have become increasingly popular
during the last few years. In fact today modern
refrigerator design. has been leaning more and
more in this direction in an effort to supply the
public with refrigerators of greater economy and
utility.

It is current practice to construct the inner
liner for such a refrigerator door from a single
large sheet of moldable material whiech is formed

~to- define a large shallow recess. Within this
recess and secured:to the liner may be provided
a plurality of shelves made from metal or plastic,
The most advanced refrigerator designs employ
shelves which are molded as units, not only o
facilifate attachment to'the liner but also to pre-
sent a more pleasing appearance.

' Despite the advances-that have been made in
this field; it has been perceived: that limitations
exist in present constructions which afford op-
portunity for improvement. 1t has been found
in practice that & large sheet of paper phenolie
laminate, from which the-liner is ‘usually: made,
can-only be formed into a relatively shallow re-
tess and that the recess must be defined by very
gradual curves sihce the relatively limited pli-
ability of ‘the material does not permit formation
of ‘any deeply drawn configurations.

Another shortcoming of present constructions

- Is-that the liner can not be formed into any in-
tricate shapes to ‘accommeodate “butter condi-
tioners, receptacles, controls, and similar attach-~
ments,

Another difficulty is that the liner material is
normally different from that used in the refrig-
erator breaker strip, which is usually -injection
molded from polystyrene or similar plastic. This
difference in-materials makes it difficult, if not
Impossible, to. produce a perfeet match of colers
between the breaker strip and the liner which is
very objectionable since the advanced refrigera~
tor designs today Ineorporate colored interiors.

Another shortcoming of the present structure
is that the volume within the liney recess below
the last shelf’ assembly usually can not be effec-
tively- employed because the lower curved wall
of the recess can not be formed into a horizontal
shelf surface since the liner material does. not
lend itself to such an extreme molding operation.

A still further limitation of the present manu-~
facturing procedure is that a separate set of dies
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must be employed to form the liner for each re-
frigerator door of different size. Thus, although
a given shelf assembly may be used on several
different doors, separate liners must be provided
for each size door.

Persons skilled in the art have long realized
that the advantages of modern injection molding
techniques could be utilized "in manufacturing
door liners by making the entire liner and its
shelf components at one time, thus creating a
one-piece injection molding of great size and
complexity. This procedure has not been found
commercially feasible because of the very large
size molding presses and the concomifant large
investment necessary for making ‘such liners.
Furthermore, such a molding requires dies of
great complexity which would tend to preclude
modification of the design from time to time as
is inevitahly necessary to meet the changing de-
mands of the public. ~Another disadvantage of
such a large molding is that the molding time is
excessive. In addition, relatively heavy  .wall
thicknesses have to be employed to assure that
the mold will fill completely. This increases ma-
terial costs significantly.

The vpresent invention makes it possible to
overcome all of the foregoing difficulties ‘and fur-
ther: makes possible the construction of refrig-
erator doors having benefits not herefofore at-
tainable.

~Thus, -an important object of the present in-
vention is to provide a domestic refrigerator door
having an inner liner made in sections to facili-
tate the construetion of liners for different size
doors irotn a limited ntimber of available sections.

It is also an important object of the present
inventien to provide a liner section having a por-
tion of the vertical liner wall molded integrally
with an associated shelf. An important related
object is the provision of a molded liner section
comprising a shelf and shelf rail integrally
formed with a portion of the vertical rear wall
of -the liner.

An advantage of the invention is the provision
of concealed joints for joining adjacent liner sec-
tions together, the joints being interlocking to
increase both liner and shelf strength. An anecil-
lary advantage of the invention is that the joints
project from the rear of the assembled liner and
aid in retaining the door insulation in place.

Another object is to provide sectional door
linets for refrigerator doors in which each liner
sectionr may be injection molded from palystyrene
or any equivalent plastic molding material.  Fur-
ther, it is an object of the present invention to
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provide a door liner made from a plurality of
easily ‘molded sections which may be readily
joined together to form a rugged liner assembly
with integral shelves of pleasing appearance.

It is also an object of the present invention to
provide a door liner made from molded sections,
‘each of which may have a different color, making
possible the construction of refrigerators having
considerably more eye-appeal than heretofore
possible,

A still further object of the invention is to pro-
vide s sectional door liner made from a plurality
of sections any one of which may be replaced, if
necessary, because of damage incurred during
manufacture or actual use.

Another advantage of the present invention is
the provision of a door liner construction having
a shelf-bearing recess of greater depth and con-
siderably more volume than considered practical
heretofore.

A still further advantage of the present inven-
tion is that the design and construction of the
novel refrigerator door may be changed by the
manufacturer to meet changing public demands
with a minimum of new tooling and with mini-
mum loss of parts made for refrigerator doors
used on previous models.

Tt is also an object of the present invention to
provide a sectional liner assembly which is self-
centering within - an opening defined by the
margin of the exterior door shell.

A further important object of the present in-
vention is to provide a ‘door liner which makes
possible the utilization of modern molding tech-
niques in the construction of an elaborate door
having a variety of relatively elaborate shelves
or devices attached to its inner face.

The novel features that are considered char-
acteristic of the invention are set forth in the ap-
pended claims; the invention itself, however, will
best be understood from the following deserip-
tion of a specific embodiment when read in con-
junction with the accompanymg drawings, in
which:

Fig. 1 is a front elevational view of a domestic
refrigerator door including g plurality of shelves,
the door being constructed according to the
teachings of the present invention;.

_ Fig. 2 is a vertical sectional view taken on plane
- 2-—2 of Fig. 1 showing a plurality of liner sec-
tions joined to form the liner assembly of the
refrigerator door;

-Pig. 3 is an enlarged vertical sectional view
similar to Fig. 2, showing a liner assembly made
from fewer sections than the liner of Fig. 2;

Fig. 4 is a partial horizontal sectional view
taken on plane 4—4 of Fig. 1 showing the con-
struction of the liner adjacent the margin of
the door.

Fig. b is a vertical sectional view taken on
plane 5—5 of Fig. 1 showing other details of the
construction at the margin of the door; and

Fig. 6 is a vertical sectional view taken on the
same plane. as plane 2—2 of Pig. 1 showing a
modified type of joint for uniting the sections
of the door liner.

With reference to Figs. 1 and 2, a door made
according to the principles of the present in-
vention incorporates an outer shell, generally
designated {, to which is attached an inner liner
assembly, generally designated 2. This liner as-

sembly is constructed from a plurality of see--

tions indicated by reference numerals 3 through
8, inclusive. Each section is an entity which ex-
tends horizontally between the vertical sides of
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4
shell l contiguous sections being joined by in-
terlockmg joints indicated at 8. The wusual
thermal insulation i¢ is provided between the
liner and shell to minimize heat leakage.

As illustrated in Fig. 2 each molded section
cooperates with the adjacent sections to define
a recess 10 within the door which may be utilized
for the storage of small articles to be refrigerated.
These articles may be supported by shelves { {—15
which are associated with the various sections
of the liner.

Tt is to be noted that shelf {5 is formed by the
bottom horizontal wall of section 7 which wall
also defines the lowermost extent of recess 10
within the door. Thus, the entire interior vol-
ume of the door may be effectively utilized for
storage purnoses, a condition which has not been
asttainable heretofore.

A vertical guard or retaining rail is associated
with each of the shelves. These guard rails have
been indicated by reference numerals {§ through
28, inclusive, guard rails {8 through {9 being
molded integrally with shelves t{ through i4,
respectively. Guard rail 28 is formed integrally
with liner section 8 and is associated with shelf
{5 of section 7. )

As illustrated in Fig. 1, the guard rails blend
smoothly into a relatively flat marginal area 21
which surrounds and defines the liner.. Sur-
rvounding area 2{ and held between the liner as-
sembly and outer shell is a rubber sealing gasket
22 which cooperates with s portion of the refrig-
erator cabinet to seal the interior thereof and
minimize heat leakage. The guard rails must

5 blend smoothly and completely into marginal

area 21 so as not to interfere with the proper
seating of gasket 22.

The exact arrangement of the sections which
comprises the door liner may be varied as nec-
essary to meet the particular requirements of
the refrigerator with which the door is to be
used. While a door liner having five shelves is
shown in Fig. 2, the same structural principles
may be employed to construct a door liner hav-
ing three shelves as indicated in Fig. 3 or any
other convenient number of shelves. In fact the
individual sectional components of the liner
shown in Fig, 3 may be identical with certain of
the components of the door shown in Fig, 2. Thus
& given number of liner sections may be ermaployed
in various combinations and permutations to
make door liners of different arrangements and
sizes.

With reference to Figs. 1, 2, and 3, it will be
noted that top liner section 3 has an upper in-
clined wall 23 which defines the upper limit of
the door recess. This liner section includes an
integral vertical rear wall 24 which extends
downwardly to embrace the rear wall 25 of con-
tiguous liner section 4 and also includes flat mar-
ginal walls 26§ which constitute portions of mar-
ginal area 21 of the assembled liner.

Section 4 of the door liner not only includes
vertical wall 25 but also has formed integrally
therewith a horizontal shelf {1 and integral guard
rail 16. Sections 3 and 4 may be joined by an
interlocking joint including a groove 27 formed in
the lower projecting portion 26« of wall 24 and
a tongue 27a coplanar with shelf {1 and formed
integrally with liner section 4. Tongue 2Ta forms
a close fit in groove 27 and constitutes a strong
Buid tight joint which effectively seals the in-
terior of the door and mutually strengthens the
joined sections.

The joints between the liner sections are not
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anly- coneealed! from: view: but: #lsor prajeet: from:
the: rear of the assembled:liner intor insulation fa:
'This is: highly beneficial sinee: the: joints: aid: ire
keeping the insulatiom in: place: and: prevent: set-
tling of the insulation within the cawity: of: the:
door as it is vepeatedly: slammed during: use..

Asiindicated: in: Fig:. 3; studs: 28 mayr be: formed:
Integrally: with: wall: 25 of shelf section 4. These:
studi: ave: positioned: to: pass: through: epenings: 29
provided: in: the: lower: portion: of wall: 24: of shelf’
section. 3: Spring: metal -fasteners: 30 may: - be:
forced: aver: studs: 28: to hold: the: contizuous liner
sections: ity tight: engagement:.

If desirved, the tongue:and:groove: joints hetween:
therliner: sections. may be cemented: to: further
increase: the: strength: ofi the: assenzhled: liner;

With: reference: tav Fig:. 1 it will’ be: noted that:
wall 28 of shelf section: 4 blends smoothly into:
marginal walls: 34i. whizh,. in: conjunction: with:
marginal. walls:-26:. forur marginal. ates 21 . of
the:liner: assentbly: ‘

The:principles: of: canstruetion: hereinbefore: de-
seribed. may be: used: im joining: together each. of
the: contiguous liner sections: &;, 5, 6: and: T.. T
fact;. if. it is: considered. desirable;. sections: 4,5,
and. 6:may: be: identical: in: every: respect, .produc--
ing: a:liner assembly: having: shelves: spaced at:
unifornm. vertical intervals:.

Asrindicated: i Figs:. 2 and: 3 the' lowermost:
seetion: of the: liner: differs somewhat:. from: the:
other liner sections. For instance, section 7 in-
cludes: integral shelff components- (& and 15 as
well as guard: rail: 8. 'These: components are
joined through a vertical rear wsll 32 which is.
also formed integrally with marginal walls 33 in
a manner simmilar to the other-liner séctions.

Guard rail’ 20-which' cooperates. with:shelf 15
may- ke formed- integrally” with. liner section. 8
which defines the lower-portion of. marginal area
2" A tongue and groove joint may be used: be-
tween: shelf’ 15 and guard' rail 20° as indicated at
84. The joint may be additionslly strengthened
by’ the provision of gussets: 35 formed integrally
with shelf’ (% of liner-section 7. "Studs 36 msy be

formed integrally-at the rear of section § to em- .

brace & wall portion 37 depending from shelf 15
between gussets 35. Here again, spring steel
fasteners 38 may be provided to hold the adja-
cent sections together tightly.

As illustrated in Fig. 4, each of the marginal
walls of the liner sections may be provided with
recesses 39 for receiving the heads of screws or
similar fasteners 40 which hold the assembled
liner to shell { of the door. Since each liner sec-

tion is injection molded, it is very easy to provide 53

recesses 39 in any configuration desired to. ac-
commodate the type of fasteners employed. The
heads of screws 40 may be completely disposed
beneath the face of marginal area 21,

It is to be noted that the margintl walls of each
liner section may be provided within inwardly
projecting flange 41 which cooperates with chan-
nel 42, surrounding the inner edge of shell f, in
centering the assembled liner and greatly facili-
tates the insertion of screws 40 so that the door
may be completely and easily assembled ‘without
the use of any fixtures.

It may be considered desirable to provide slots
at the rear of each shelf to facilitate cleaning
and permit drainage and air circulation between
the adjacent liner sections. A structure in-
cluding this feature has been illustrated in Fig.
6 in which is shown a part of a liner section [
This section includes an integral rear wall 25’
Joined to a shelf portion if’. As in the pre-

20¢

257

30z

60

65

70

75

[
viously described construction; & tonene 217 i
also formed integrally: with: the: section: but: not: i
coplanar relationship: with: shelf portiom. £, i~
stead, tongue 27 has been: staggered: slightly to:
faeilitate: the: molding: of: a slot: 43 adjacent. to
the vertical wall of the liner to permit: cleaning;.
drainage: and: air civeulation:. With: reference: to:
Big.. 1, the lower: portion: of: guard: rail 3¢ may be:
formed: to: define: a. slot: 43q.. This: slot;, which:

- serves:the: same: purpose: gs: slots. 43. miust: be. 1ow-

cated forwardly adjzcent: the: guard rail: to- per=
mit drainage from the lower part of the: Hner
assembly:

Fig.. 5 shrows the: structural arrangement. of

i ther marginal: area. where: the: guard rails: join:

the marginal walls.. As indicated: in: this: figures.
guard:rail 20 which is typicak of the etfer guard:
rzils; blends smoothly into:marginal wall33: The
end: of. the: guard: rail;. which iy shown: i cross:
section, is: provided: with upper and lower' tongues:
44 and 45, respectively; which: ars tightly: enw
gaged: with: grooves: 46 amd: 41, respectively,
formed: ini the: lower portiom of. wall 38, A stud
48 with spring: fastener- 49:is.also: provided: to: aid:
in: helding; the tongue: anid: groove: joints: ire tights
engagement:.

It will be: appreciated: by those: skilled: i the:
art: thet: the: before deseribed: construction: facili-
tates: the use: of color ow the interior of & re-
Infgerator deor:. Por instance; esch off the ad-
Jacent; door: sections: could. be. made’ of! different;
color: plastics whickr blend: to: fornt: g harmonious:
entity:

Furthermore;, it. willl be: recognized: that: any

i section of the liwer can:bereadily: replacedi shiouldr

the section: be damaged: at any time:

It wiik: also: berapprecisted that the: litter see-
tions: ave, in: effect;. building: bloeks: which. may
be: joined ini various combinations. ta produce:

; differenti-shelf spzeing: and: to- form: door limers:

of different overall: dimensions; - For: instance; by
adopting: a: constant: width door for all sizes: off
refrigepators manufsctured,. it. would: be ‘possible:
to: maker a: wide: variety: of door limens: simply By

. increasing on- decreasing: thie number of sectibns:

used.

It is to be emphasized that each section of the
liner may be very easily molded by presently
known and available injection molding equip-
ment and techniques. Furthermore, the sec-
tions can be molded without the use of expen-
sive dies that would militate against changes of
design of the door liner as required to meet
changing publie taste.

In molding the individual sections, intricate
designs and configurations could readily be in-
corporated in the liner to accommodate butter
conditioners and similar attachments. Fur-
thermore, the recess defined with the door by the
assembled sections can be made deeper so as to
include a greater volume than heretofore. In
addition, the volume can be increased by virtue
of the smaller curvature of the surfaces bound-
ing the recess made possible by injection mold-
ing the sections.

It is to be noted that each liner section can be
readily withdrawn from its mold. No re-entrant
surfaces are involved; and a liner section in-
cluding guard rail, shelf, and rear wall can easily
bé made in a simple two-piece mold.,

Having described a preferred embodiment of
our invention, we claim:

1. A sectional refrigerator door liner compris-
ing a plurality of separate horizontally disposed
liner sections, each section including a rear wall
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formed integrally with marginal walls, said mar-
ginal walls of adjacent sections forming a com-
mon smooth marginal area, and interlocking
joints between adjacent sections.

2. A refrigerator door liner comprising a plu-
rality of sections certain sections comprising a
rear wall, a shelf formed integrally with said rear
wall, a guard rail formed ‘integrally with said
shelf, and marginal walls formed integrally with
said rear wall, said marginal walls and the ends
of said guard rail blending into a common mar-
ginal area.

3. A section of a liner assembly for a refrig-
erator door comprising a vertically disposed wall,
an integral outstanding horizontal shelf extend~
ing outwardly from the top of said rear wall, an

integral guard rail extending vertically from said

shelf and parallel to said rear wall, marginal
walls integral with said rear wall and the ends
of said guard rail, and joining means formed
integrally with said rear wall.

4. A sectional liner assembly for a refrigerator
door comprising a plurality of integrally molded
horizontally disposed plastic sections; the upper-
most of said sections including an integral mar-
ginal wall and vertical rear wall; the lowermost
of said sections including an integral guard rail
and a marginal wall; the sections intermediate
said uppermost and lowermost sections each in-
cluding an integrally molded guard rail, shelf,
rear wall, and marginal walls; the marginal walls
of all of said sections cooperating to define a flat
marginal area; and means for securely joining
adjacent sections of said liner, the rear walls of
said liner sections cooperating to define a re-
cess centrally within the liner assembly.

5. A liner assembly for a refrigerator door
comprising a plurality of horizontally disposed
separate sections, means for joining together
adjacent sections to form the liner assembly, cer-
tain of said sections having recessed rear walls,
each of said sections including marginal walls
correspondingly positioned to form a coplanar
flat marginal area on the assembled liner, cer-
tain of said sections including integrally formed
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article supporting means formed integrally with
the rear wall portions of said sections, said sec-
tions also including projecting flanges for
centering the liner assembly within the refrig-
erator door.

6. In a door liner assembly which includes a
planar marginal area surrounding a centrally
formed recess in which is disposed a plurality of
horizontally positioned shelves, a plurality of in-
tegral horizontal sections; means for joining said
sections together; the uppermost of said sec-
tions including a marginal wall, a recessed rear
wall, and an inclined wall defining the upper:
limit of the recess in the assembled liner; the
lowermost of said sections including a marginal
wall and a guard rail formed integrally there-
with; the intermediate sections including a re-
cessed rear wall, at least one outstanding shelf,
and marginal walls formed integrally therewith.

7. In a refrigerator door liner assembly having
a planar marginal area surrounding a centrally
disposed recess in whieh is positioned a plurality
of horizontally disposed article retaining shelves,
a plurality of separately molded liner sections,
each of said sections including a portion of said
marginal area,; certain of said sections including:
integrally molded article supporting shelves, ahd
all of said sections containing cooperating in-
terfitting concealed means for securely joining
said sections together to form the liner assembly.
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