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12 Claims. 

This in Vention relates to refrigeration and more 
in particular to a flat-topself-Service refrigerator 
display cabinet for storing quick-frozen packaged 
foods atlow temperatures. » 
An object of this invention is to provide a re 

frigerator cabinet where products, such as pack 
aged frozen foods, may be stored, displayed and 
easily removed, all without injury to the products 
in any way. A further object is to provide a 
Self-Service Cabinet Which may be opened With 
one hand, and which may be easily closed after 
the product has been removed. A still further 
object is to proVidea Store fixture Which Will con 
stantly present to the customer products to be 
sold. Another object is to provide an insulating 
transparent structure. A further object is to 
provide apparatus of the above character which 
is sturdy in construction, economical to build and 
operate, and which will give satisfactory results 
under varying conditions of use. Other objects 
will be in part obvious and in part pointed Out 
hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
and arrangements of parts as Will be exemplified 
in the Structure to be hereinafter described and 
the scope of the application of Which Will be in 
dicated in the following claims. 

In the draWingS 
Figure 1 is a perspective view of one embodi 

ment of my invention; 
Figure 2 is a top plan view thereof with por 

tions of the top structure broken away and with 
certain parts in Section; / 
Figure 3 is a vertical section on the line 3–3 

of Figure 2 | 
Figure 4 is a view on the line 4– of Figure 3, 

with the center portion of the cabinet omitted; 
Figure 5 is a view on the line 5-5 of Figure 4; 
Figure 6 is a view similar to Figure 5, showing 

a modified construction and Omitting Certain Of 
the elements, and 

Figure 7 is an enlarged view of the cord at 
taching means shown in Figure 5. - - 

(C. 62-89.5) 

tion to this, the foods have been constantly sub 
jected to the possibility of premature thawing 
and refreezing, which results in food Spoilage and 
thus increases the cost and difficulties of distribu 

5 tion. It is an object of this invention to provide 
a display cabinet for frozen foods which will 
reliably maintain the foods at a safe temperature 
While, at the same time, the foods will be dis 
played and will be easily accessible. These and 

10 other highly desirable results are obtained with 
Out eXcessive cost. 

In the illustrative embodiment of this inven 
tion, the foods are stored in a flat-top display 
Cabinet having horizontally Sliding doors or lids. 

15 Packaged frozen foods are carried within the 
Cabinet Upon vertically movable trays or eleva 
tors, and these trays are properly positioned at 
all times so that the top packages upon each 
tray are held adjacent the lids. The cabinet is 

20 of the self-service type, and the customer may 
Open the cabinet by pulling the lid outwardly, 
and may then remove one or more packages of 
the food and reclose the lid by merely pushing it 
in Wardly. By providing a horizontal opening in 

? the top of the cabinet, the heavy cold air tends 
to remain in the cabinet even though the lid is 
open, and as a result, a very small amount of 
warm air enters the cabinet. Furthermore, when 
the cabinet is partially filled, most of the air space 

0 is below the packages, and the packages them 
“ > Selves form a cover or lid for this air space when 

the sliding lid is open. In thismanner, the cold 
air Within the cabinet is protected and is not re 

* placed by warm air. This materially reduces the 
5 possibility of the temperature within the cabinet 

rising to a. point where the food will be partially 
thaWed. 
Furthermore, when warmair enters the cabinet, 

it carries with it alarge amount of moisture, and 
†º when this air is cooled, this moisture condenses 

and forms frost upon the refrigerating surfaces: 
The forming of frost in cabinets of this character 
is a Very Serious problem, as the frost insulates 
the refrigerating Surface, and in maintaining the 

In distributing products such, for example, as º proper cabinet temperature, an extra load is 
quick-frozen packaged foods, dificulty has been 
encountered in providing proper refrigeration and 
at the same time displaying the products. In 
fact, even when frozen foods are attractivély 
packaged, it is sometimes dificult to sell/ them because they cannot be properly, displayéd. In 
th3 past, when the available display cabinets 
have been used for frozen foods, the cost of op 
eration has been excessive, with the result that, 
the distribution costs have been high. In addi 

placed Upon the refrigerating equipment. Such 
a coating of frost may even cause the tempera 
ture within the cabinet to rise to a point where 
the food will be damaged. It is thus seen that 

50 by preventing the entry of warm air into the 
Cabinet, many of the difficulties normally en 
COUntered during operation are materially re 
duced, and the products are maintained in proper 
Condition. 

55 In this embodiment, the top wall of the cabinet 

  



is provided with horizontal windows through 
which the contents of the cabinet may be readily 
seen. These windows are in the form ofsliding 
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corner (Figure 1) by tour legs f, there being 
One leg at eachcorner. 

lids, each of which covers an opening through 
which access may be had to the cabinet. Each 
of these lids is in the form of a frame Which 
holds a large number of closely spaced, parallel 
sheets of transparent material. These sheets di 
vide the space within the frame into a number 
of horizontal sheet-like dead-air Spaces, and due 
to the fact, that the air spaces are thin and are 
positioned horizontally, they provide an excellent 

| insulating medium. 
In this connection, it should benoted thatheat 

ls transmitted by three different actions, that is, 
by conduction directly through a substance, by 
radiation directly through a transparent sub 
stance, and by . convection through gas-fllled 
spaces in which the gas, such as air, is heated 
and rises from or along a warm Surface to re 
place cooler and heavier air. With the present 
type of window, conduction is very Small as heat 
isnot readily transferred in this manner through 
either the transparent insulating material or the 
air. Likewise, radiation is small as the normal 
light radiates very little heat. 
Furthermore, convection is largely eliminated 

as the basic conditions necessary for convection 
are not present. That is, with the horizontal top 
window, the heat must move downwardly from 
the warm outside wall to the cold inside wall, 

- and the temperature drop through the window 
results in each air space having a bottom wall 
whichis colder than its top wall. Thus. theair 
in the bottom Of each air Space is colder than 
the airin the top of this space, and due to the 
cooler air being heavier, there is no tendency for 
vertical circulation of the air. It has been found 
that convection is largely eliminated by making 
these air spaces of a thickness of three-eighths 
of an inch or less. With an air space of this 
thickness, the air throughout the space is effec 
tivey stratified, so that the warm film of air 
covers the top wall and the cooler film of air 
covers the bottom wall. In this manner, a trans 
parent insulating medium is provided which 
maintains heat transfer at a minimum and also 
avoids the difficulties encountered in providing a. 
Vacuum chamber. 

Passing now to a more detailed discussion of 
the present embodiment and the specific details 
thereof, the entire unit is shown in Figure 1 of 
thedrawings with the cabinet indicated at:2, and 
a refrigerating unit indicated at A. This refrig 
erating unit includes a motor-driven compressor, 
a COndenser and a receiver, and control means 
is provided which operates the compressor in ac 
cordance with the temperature within cabinet 2. 
The evaporator of the refrigerating unit is in 
the form of a coiled pipe unit which extends 
around the inner side walls of the cabinet (see 
Figures 2 to 6), indicated at 6, and will be dis 
cUSSed nore in detail beloW. 

Referring particularly to Figure 3, cabinet 2 
ls formed by an outer metallic shell 8 and an 
inner metallic shell 0, and these two shells are 
spaced apart with the space therebetween filled 
by a rigid insulating material 12, illustratively 
Compressed cork-board. The top edges of the 
shells are joined at the top by a strip 13 of heat 
insulating composition board so that the space 
occupied by the insulating material is effectively 
sealed and the inner shell is insulated from the 

5 

10 

5 

The top wall of the cabinet is in the form 
of a frame which carries eight sliding lids 16, 
with four lids upon each side of the cabinet, 
and in this embodiment, each lid is provided 
with a handle G by which it may be pulled out 
wardly in drawer fashion to permit access to 
that particular portion of the cabinet. Refer 
ring again to Figure 3, extending along and in 
contact with the inner side walls of inner shell 
10 is a corrugated liner 20 having horizontal cor 
rugations. This corrugated liner forms a plu 
rality of élongated recesses between itself and 
the adjacent walls of the inner shell, and the 
coiled pipe unit 6 extends through these recesses. 

' The coiled pipe unit and the liner form a heat 

20 

3 
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net. 

5 strap 35. 

transfer unit whereby the heat iseffectively with 
drawn from the cabinet, and by providing this 
Construction, the unit is sturdy and cooperates 
with the shell structure to form a sturdy cabi 

At each end, this heat-exchange unit is 
Provided with two vertically extending strap 
members 22, and spaced along each side of the 
Cabinet are four similarstrap members 23. Each 
strap member 23 is reinforced at its top by a 
metallic block 24 and is held thereto by a screw 
25, shown best in Figure 5. Block 24 fills the 
SPace between the top of the strap member and 
the wall of the inner shell and extends along the 
adjacent top portion of the liner 20. Each strap 
22 is attached to asimilar block 27 bya screw 20. 
The interior of cabinet 2 is divided into four 

ComPartments by. means of four guard frames or 
baskets 26 which are removably positioned trans 
Versely within the cabinet. The construction of 
baskets 26 is best shown in Figures 3 and 4, there 
being at the bottom a rectangular frame 28 and 
at the top a similar rectangular frame 30, and 
extending between these frames are vertical bars 
32. The bottom of the basket is formed by three 
cross straps 3 which are equally spaced and ex 
tend transversely of frame 28. Extending across 
the top of each basket at the center is a brace 

At the center of each end of the 
basket are two vertical straps 36 (Figure 4) 
which are spaced apart to providea vertical slot 
38 to be referred to below. 

Fositioned within each of baskets 26 is a tray 
0 having a flat bottom and upturned side and 
end walls, which is supported at its ends by a 
Pair of angle brackets 42. Each of angle brack 
ets 42 has one side welded to the central lower 
Portion of the end wall of the tray, and the other 
Portion of the angle brackets extends through 
the adjacentslot 38 between straps 36. As shown 
best in Figure 5, the right-hand end of bracket 
2 is removably attached to a supporting cord 
which extends upwardly with its upper end 

Coiled about and attached to alarge sheave 48 
of a pulley generally referred to at 48. The par 

- ticular adjusting means for attaching cords to 

70 

bracket 2 is shown partially assembled in Fig 
Ure 7. Bracket 2 is provided with a hole s 
through which cord 4 extends, and above the 
hole is a slot which extends downwardly from the 
top edge of the bracket and then extends hori 
Zontally. A resilient inverted-U clamp member 
( has a hole 4 through which the cord 44 ex 
tends. The end of cord 44is pulled through hole 

until cord 4 is of the right length, and the 
end of the cord is then pulled upwardly and 
sipped into slot 47 to the position shown. In 
this position, the end of the cord is dropped 

Outer shell. The Cabinet is supported at each 75 downwardly and clamps is pusheddowner 
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bearing the type of productsuch as “Vegetables.“ 
"Meat" "Fish,“ etc., and each of the smaller 
strips G bearing the name of aparticular prod 
uct with the price. 
With the corrugated liner of Figures 1. to 5, in 

clusive, a smooth inner surface is provided which 
is free from sharp corners and which may be 
easily cleaned. Furthermore, the structure isrig 
id, and at the same time, the evaporator pipes 
are sufficiently in Ontact with the liner to pro 
vide for satisfactory heat transfer between the 
pipes and the liner. Amodified form of this con 
ztruction is shown in Figure 6 Wherein a corrU 
gated liner 130 is provided with flat side portions 
132 and 134, with cross-webs 36. In this em 
bodiment, the spaces between the inner shell 
and the liner are fllled with a holdover solution 
in the form of brine. Each of the pipes Contacts 
two of the cross-webs 36 and one of the sice 
portions 13. With both of these embodiments, 
the surface area exposed is much greater than 
the surface area which would beobtained by use 
of the pipe unit alone. This surface area may be 
eashy increased by increasing the depth of the 
COrrugations. 
In the embodiment of Figures 1. to 5, inclusive, 

the pipe unit,6 is a continuous pipe so that the 
individual loops of the pipe are in the nature Of 
a “square helix," and referring to Figure 2, at 
each corner, the pipe unit is bulged outwardly 
and rounded as at I to permit the pipe unit to 
expand and contract with changes in tempera 
ture. In the embodiment of Figure 6, a similar 
construction is used, though the pipe unit is 
formed by a plurality of horizontally dispOSedrec 
tangular pipes which are connected to One an 
other at one corner by vertically extending head 
ers (not shown). » » 

It will thus be seen that I have provided 8. 
practical and efficient apparatus for accomplish 
ing the several objects hereinabove mentioned as 
well as many others in a successful manner. 
As many possible embodiments may be made 

of the above invention and as many changes 
might be made in the embodiment above Set 
forth, it is to be understood that all matter here 
inbefore set forth, or shown in the accompany 
ing drawings, is to be interpreted as illustrative 
and notina limiting Sense. 

Iclaim: 
1. In refrigeration apparatus of the class 

wherein materials arestored in a chamber having 

() 

15 

40 

a top opening permitting access thereto, the com- - 
bi-nation of; a cabinet construction including an 

- outershelland an innershell withheat-insulating 
material therebetween; refrigerating and Sup 
porting means upon the side walls of said inner 
shellandproviding reinforcing meansthereforin 
cluding, a sheet-metal construction having hori 
zontaly extending corrugations, refrigerant plpes 
extending along the corrugations, and vertically 
extending brace means; a tray within said Cabinet 
construction; and supporting means for Said tray 
comprising, pulley means mounted at the top of 
said inner shell, and counterbalancing means po 
sitioned within said inner shell and mechanically 
connected through flexible cable means and said 
pulley means to said tray. » 

2. In a refrigeration cabinet construction of 
the type wherein packaged materials are stored 
in a flat-topcabinet having door meansinthetop 
thereof, the combination of, meansformingaver 
tically extending chamber from which the ma 

60 

65 

70. 

ber, and Counterbalancing means toautomaticay 
positionsaid tray meanssothatthetop of thema 
terials upon said tray means is substantially at 
said opening, said counterbalancing means com 
prising a pair of spring-pulley units each unit of 
which includes a vertically extending coll spring 
Withitslowerend rigidly attached to said cabinet 
and with its upper end connected to a flexible 
member which extends around and is attached to 
the Smallersheave of a double-sheave pulley, and 
each of said units also including a flexible means 
having One end attached to said tray means and 
the other end extending around and attached to 
the largersheave of said pulley. 

3. Inarefrigeration cabinet construction of the 
type wherein packaged materials are stored in a 
flat-top cabinet having door means in the top 
thereof, the combination of: means forming a 
vertically extending open-top chamber from 
which materials may be removed; a tray means 
tosupportthematerials within saidchamber; and 
COUnterbalancing means to move said tray means 
upwardly within saidchamber asthematerialsare 
renoved from said tray means comprising, a plu 
rality of Spring-pulley units each of which com 
prises, a spring means connected to the cabinet 
wall, a double-sheave pulley rotatably mounted 
adjacent the top of said chamber and having a 
small sheave and a large sheave, a first flexible 
member having one end attached to said pulley 
and Coiled about said small sheave, a second flex 
ible member having one end attached to said 
pulley and coiled about said Iargesheave, a first 
adjustable attaching means attaching the other 
end of said first flexible member to said spring 
means, and a second adjustable attaching means 
attaching the other end of said second flexible 
member to said tray means. 

4. In refrigerationapparatus of the classwhere 
in materials are stored in a chamber having a top 
opening permitting access thereto, the combina 
tion of: a cabinet construction including an outer 
shell and an innershell with heat-insulating ma 
terial therebetween; and refrigerating and sup 
porting means upon the side walls of said inner 
shellandproviding reinforcing meansthereforin 
cluding, a sheet-metal construction having hori 
zontally extending Corrugations, refrigerant pipes 
extending along the corrugations, and vertically 
extending brace means to provide support at the 
top Of said inner shell for materials being stored. 

5. In a refrigerator cabinet construction, a 
cabinet having an inner shell forming an open 
topped Well and having 8 bottom wall and side 

5 wall Construction along the outer surfaces of 
which extends heat insulating material, said side 
wall construction including an inner corrugated 
metallic sheet member having horizontally ex 
tending Corrugations of substantial depth, and a 
refrigerant pipe assembly extending along said 
Corrugations to provide for the cooling of said 
chamber with said sheet member acting as a heat 
transfer device and with said pipe assembly also 
providing reinforcement for said side wall con 
struction. , 6.-Apparatüs as described in claim 5 wherein 
said Corrugations are smooth corrugations with 
sald pipes being in intimate contact with a sub 
stantial area of said sheet member. 

7. Apparatus as described in claim 5 wherein 
sald corrugations are provided with corners with 
extended flat surfaces at the extreme portions of 
the corrugations which flat surfaces are rigidly 

terials may beremoved at the top thereof. a. traY secured to Supporting means. 
meanstosupportthematerials within saidcham- 75: 8. Apparatus as described in clim 2 wherein 
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Said chamber is provided With a top cover means 
Which may be removed to provide access to the 
chamber and wherein the materials on Said tray 
means Substantially close the opening to Said 
Chamber beneath said top cover means So that 
When said top cover means is open there is a 
minimum of circulation of air into and out of 
Said chamber. 

9. In a refrigeration cabinet construction of 
the type wherein packaged materials are stored 
in a flat-top cabinet having door means in the 
top thereof, the combination of, means forming 
a. vertically extending chamber from which the 
materials may be removed at the top thereof, 
a tray means to support the materials within 
Said chamber, Counterbalancing means to auto 
matically position Said tray means So that the 
top of the materials upon said tray means is sub 
stantially at said opening, wherein the tray 
means includes a plurality of individual trays 
positioned in side-by-side relationship, and an 
individual wire basket positioned in Said cham 
ber and surrounding each of said trays so that 
the tray may move vertically within the basket 
and the basket prevents materials from falling 
from the tray. 

10. In a refrigeration cabinet construction of 
the type Wherein packaged materials are stored 
in a flat-top cabinet having goor means in the 
top thereof, the combination of, means forming 
a Vertically extending chamber from which the 
materials may be removed at the top thereof, 
a tray means to Support the materials within 
Said chamber, counterbalancing means to auto 
matically position said tray means so that the top 
of the materials upon said tray means is substan 
tially at said opening, wherein basket means sur 
rounds Said tray means, and a plurality of out 
Wardly extending brackets which extend through 
the sides of said basket means and support said 

() 

| 5 

* 5 
bracket a pair of vertically extending parallel 
guide bars which hold said bracket means in alignment. 

11. In a refrigeration cabinet construction of 
the type wherein packaged materials are stored 
in a flat-top cabinet having door means in the 
top thereof, the Combination Of, means forming 
a vertically extending chamber from which the 
materials may be removed at the top thereof, 
a tray means to Support the materials Within 
said chamber, counterbalancing means to auto 
Inatically position said tray means so that the 
top of the materials upon said tray means is sub 
stantially at said opening, and removable cover 
means for Said chamber, said Chamber having its 
top substantially horizontal so that the materials 
On the tray means substantially close the open 
ing to said chamber beneath said cover means 
so that when said cover means is open there is 
a minimum of circulation into and out of Said 

.. chamber. 

2 
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tray means, said basket means having at each 

12. In a refrigerator cabinet construction, a 
cabinet having a heat insulated wall structure 
and an inner metallic shell extending along Said 
wall structure within the cabinet, said inner me 
tallic Shell Comprising a corrugated metallic 
sheet Construction having a plurality of substan 
tially parallel corrugations with the result that 
alternate strips of the shell are positioned adja- . 
cent the heat insulated Wall structure and out 
wardly from the heat insulated wall structure 
to thereby present exposed ridged SUrfaces de 
fining the enclosed refrigerated chamber, and 
rigid refrigerant pipes extending along the corru 
gations on the Side of the shell opposite the en 
closed refrigerated chamber but in intimate con 
tact with the strips of the shell positioned away 
from the heat insulated wall structure, whereby 
the refrigerant pipes provide rigid backing for 
the portions of the shell which are most exposed. 

CHARLES H. HERTER. 

  


