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United States Patent Office 3,206,943 
Patented Sept. 2, 1965 

3,206,943 
REFERGERATOR HAVING AMOVABLE 

REFRGERATION UNT THEREN 
Virgil C. Rice, South Bend, Ind., and George H. Johnson, 

Fort Smith, Ark, assignors to Borg-Warner Corpora 
tion, Chicago, I., a corporation of Elinois 

Filed Feb. 9, 1962, Ser. No. 172,151. 
5 Claims. (C. 62-302) 

This invention relates to a refrigerator and more par 
ticularly to a refrigerator having a refrigeration appara 
tue readily detachable and removable as a unit from the 
refrigerator. 
Known types of refrigerators are provided with re 

frigeration apparatus secured within the refrigerator cabi 
net in a manner not readily detachable therefron, but 
requiring piece-meal detachment and removability of the 
various component parts, such as the compressor motor, 
etc. Under these circumstances, the refrigeration ap 
paratus with the cabinet and also servicing of the ap 
paratus is a tedious and time consuming operation. It 
is, therefore, highly desirable to provide a refrigerator 
having refrigeration apparatus which could be readily as 
sembled with, and detached from, the refrigerator cabi 
net as a unit. 

It is a primary object of this invention to provide a 
refrigerator of relatively simple and economical construc 
tion and which is readily adapted for partial assembly 
and disassembly to facilitate production and thereafter 
servicing maintenance thereof. 
A more specific object of this invention is to provide 

a refrigerator having refrigeration unit, in the form of 
refrigeration apparatus, readily assembled with and de 
tachable from, the cabinet of the refrigerator. 

Another object of this invention is to provide a re 
frigerator having a detachable refrigeration unit includ 
ing a disconnectable flue system for circulating refrigerated 
air between the unit and a food compartment or compart 
ments of the refrigerator. 
With these and other objects in view, the present in 

vention contemplates an exemplary embodiment in a 
refrigerator having one or more food refrigeration com 
partments, and including a refrigeration apparatus com 
partment wherein the refrigerating apparatus is mounted 
on rails in the apparatus compartment and can be assem 
bled with or detached, as a unit, with the food compart 
ment or compartments by flues or passages in the cabinet 
of the refrigerator. The flues are adapted to be aligned 
and positioned in sealed relationship with openings in a 
cold air passage in the refrigerating unit when the unit 
is slidably positioned on the rails within the unit com 
partment. A fan may be provided for circulating cold 
air passage of the unit through the flues and food com 
partment or compartments in the cabinet for providing 
cooling air to lower the temperature therein. 

Other objects, advantages and novel aspects of the 
invention will become apparent upon consideration of 
the following detailed description in conjunction with the 
accompanying drawings wherein: 

FIG. 1 is a front view of the refrigerator showing the 
food compartments, the refrigeration apparatus or unit, 
and interconnecting passages. 
FIG. 2 is a side view of the refrigerator showing the 

refrigeration unit substantially removed from the re 
frigerator. 

FIG. 3 is a sectional view taken along line 3-3 of 
FIG. 1 showing the position of the flues with respect to 
the elements of the refrigeration unit. 

FIG. 4 is a partial sectional view taken along line 4-4 of 
FIG. 3 showing the path of the air through the refrigera 
tion unit and into and from the cabinet flues. 

5 

O 

30 

45 

50 

55 

60 

65 

70 

2 
FIG. 5 is a partial sectional view along line 5-5 of 

FIG. 4 showing the refrigeration unit in position and 
Supported on rails in the refrigerator cabinet. 

FIG. 6 is an end view of one of the supporting rails. 
FIG. 7 is an enlarged partial sectional view of the 

aligned cold air passage of the unit and flue of the re 
frigeration cabinet. 

FIG. 8 is a partial sectional view taken along line 5-5 
of FIG. 4 showing the refrigeration unit apparatus par 
tially removed from the refrigerator with the cold air 
passages of the refrigerator cabinet and refrigeration unit 
disconnected. 

FIG. 9 is a partial sectional view of a refrigerator illus 
trating a second embodiment of the invention and show 
ing inclined complementary mating flue openings of the 
refrigerator cabinet and the refrigeration unit. 

F.G. 10 is a partial sectional view of a refrigerator 
illustrating a third embodiment of the invention showing 
the telescoping complementary mating flue openings of 
the refrigerator cabinet and the refrigeration unit. 

FIG. 11 is a partial side view of a refrigerator illustrat 
ing that the food compartment can be in the central por 
tion of the refrigerator cabinet and the refrigeration ap 
paratus can be in the upper portion of the refrigerator 
cabinet. 

Referring to the drawings, there is illustrated a re 
frigerator (FIGS. 1 and 2) generally designated by the 
numeral 10. The refrigerator includes a cabinet 11 
provided with food-freezing and cooling compartments 12 
and 13 having openings in the front 14 of the cabinet 
1. A compartment 15, housing refrigeration apparatus, 
is provided in the bottom of the refrigerator cabinet 11 
and also has an opening in the front 14 of the cabinet 
1. The unit compartment 15 is of a size sufficient to 

house refrigeration apparatus generally designated by 
the numeral 16. Each of the compartments 12, 13, and 
15 may be sealed by individual door means of any well 
known variety such as generally indicated by the nu 
meral 17 (FIG. 2). 
A vertical cold air inlet flue 20 is provided in the rear 

wall 21 of the refrigerator cabinet 1 and has an open 
ing 22 in the top portion thereof which opens into the 
freezer compartment 12. The base of the cold air fue 
20 opens into a horizontal flue 24 (FIGS. 1, 3, and 4). 
The horizontal flue 24 provides a 90° change in direction 
(FIG. 3) and opens into a short flue 25. The short 
flue 25 has an opening 26 (FIG. 3) in a recess 27 formed 
in an upper surface 28 of the compartment 15. The 
recess 27 is also provided with an apertured gasket 29. 
An upper vertical return air flue 35 (FIGS. 1 and 2) 

is provided in the rear wall 21 of the refrigerator cabinet 
1i and has openings 36 and 37 which open into the 
compartments 2 and 13 respectively. A lower vertical 
return air flue 35a is also provided in the rear wall 21 
of the refrigerator cabinet 11 and has an opening 23 in 
the compartment 13. The base of the lower air fue 
35a opens into a horizontal flue 38 (FIGS. 1, 3, and 4). 
The horizontal flue 38 provides a 90 change in direction 
(FIG. 3) and opens into a short flue 39. The short fue 
39 has an opening 40 (FIG. 3) in a recess 41 formed in 
the upper unit compartment surface 28. The recess 41 
is also provided with an apertured gasket 42. 
The refrigeration apparatus 16 (FEG. 4) is in the form 

of a unitary assembly and includes a main supporting 
frame 45, a refrigerating flue 46, an evaporator 47 posi 
tioned in the flue and supported on the frame 45 by a 
bracket 47a, a condenser 48 supported on the frame by 
brackets 48a, a compressor 43 supported by brackets 
43a, and a fan 49 driven by a motor 49a supported by 
brackets 49b. The refrigerating flue 46 includes a hot 
air inlet passage 50 and a cold air outlet passage 51 
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(FIGS. 3 and 4). The hot air passage 50 is provided 
With an upper opening 52 and similarly the cold air 
passage 51 is provided with an upper opening 53. The 
openings 52 and 53 are adapted to be aligned with the 
short flue openings 40 and 26 when the unit 16 is in posi 
tion in the unit compartment 15 (FIG. 4). 
The hot and cold air openings 52 and 53 are sur 

rounded by annularly raised portions 54 and 55 respec 
tively which complement the recesses 41 and 27 respec 
tively and which respectively engage the apertured gaskets 
52 and 29 to form a continuous sealed passage through 
the flue 20, the freezer compartment 12, the flue 35, the 
refrigeration compartment 13, the flue 35a and the unit 
flue: 46. The evaporator. 47, positioned in the flue 46 
and is provided with coils 56. The coils 56 are adapted 
to absorb heat and thereby cool air passing therearound 
in the flue 46. The fan 49, driven by the motor 49a, 
is positioned adjacent the evaporator 47 in the flue 46 
and is adapted to force air past the coils 56 and through 
the continuous sealed passage and compartments 12 and 
13 as indicated by the arrows (FIGS. 1-5). 

Rollers 60 are provided (FIG. 6) on the rear portion 
of each side 61 of the unit 16. The rollers 60 are each 
rotatably mounted on a pin 62 which is secured to a 
bracket 63 which in turn is secured to the unit frame 
45. A rail 64 is secured to each side wall 65 of the 
unit compartment 15 and are adapted to respectively 
engage and Support the rollers 60 to support the rear 
portion of the unit 16... An upwardly extending inclined 
ramp. 66 is provided on each rail 64 on the rear portion 
thereof and is provided with a surface 67 adapted to 
respectively engage the rollers 60 to urge the refrigeration 
unit 16 upwardly when the unit 16 is moved to the ex 
treme rear of the unit compartment 15. 
The rails 64 are each provided with a stop 68 adjacent 

the end of each surface 67 for engaging the rollers 60 
to determine the rearmost position of the refrigeration 
unit 16 on the rails 64. The unit is provided with 
downwardly extending brackets 69 on each side 61 there 
of. The brackets each have an aperture 70 (FIG. 8) 
adjacent the forward end thereof and each rail has a 
threaded aperture 71 adjacent the front portions thereof. 
A screw 72 is inserted through the aperture 70 and is 
threadably secured in the respective adjacent aligned 
threaded aperture 71 to secure the unit 16 in a hori 
Zontal position and the front of the unit 16 in a raised 
position (FIG. 5). 
A second embodiment of the invention is illustrated 

in FIG. 9 and utilizes a refrigeration unit, generally des 
ignated by the numeral 76 which is similar to the refrig 
eration 16 previously described. However, the re 
frigeration unit 76 is provided with a modified raised 
lip portion 77 around each of the respective openings 
52 and 53 of the hot air inlet pasage 50 and the cold air 
outlet passage 51 respectively. For purposes of clarity, 
and inasmuch as the lip 77 around the inlet opening 52 
and around the outlet opening 53 are substantially iden 
tical, the second embodiment is illustrated (FIG. 9) with 
reference to only one of the lips 77 and the associated 
structures; namely, the lip portion 77 adjacent the pas 
sage 39. 
The raised lip portions 77 are slightly tapered from 

a high front portion 78 to a low rear portion 79. The 
short cold air flue 25 and a short hot air flue 39 in the 
cabinet 11 each open downwardly through a tapered 
opening 80 into the unit compartment 15. The openings 
80 are each provided with an encircling gasket 81 and 
are tapered from a high front portion 82 to a low rear 
portion 83. The opening 80 is thereby adapted for com 
plementary sealing engagement with the raised lip por 
tions 77 of the modified unit 76 when the unit 76 is in 
the rearmost position (FIG. 9). 

It should be noted that a pair of rails 84 (FIG. 9) 
similar to rails 64 (FIGS. 5 and 8), are provided for 
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4. 
supporting the unit 76 by virtue of the rollers 60 as pre 
viously described. However, it should be further noted 
that in the present second modification of the invention, 
the rails 84 are not provided with the ramp 66 and, in 
stead, are provided with a single straight rail surface 85 
for supporting the rollers 60. The unit 76 may be wholly 
or partially removed or inserted (FIG. 9) in the unit com 
partment 15 by moving the unit 76 to the left or to the 
right (FIG. 9) along the rails 84. 

Inasmuch as the raised lip portions 77 are tapered 
downwardly from front to rear or from left to right, and, 
inasmuch as the flue openings 80 are likewise tapered 
downwardly from left to right, the low rear portion 79 
of each of the raised lips 77 are enough lower than the 
left or frontmost high portion 82 of the vertical flues 
20 and 35a, so that the unit 76 may be completely in 
Serted to the right on the rails 84 without obstruction. 
When the unit 76 is thus completely inserted in the com 
partment 15, the raised lip openings 77 are in respective 
alignment with the openings 26 and 40 of the short flues 
25 and 39. 
The raised positions 77 of the hot and cold air fues 50 

and 51 may be placed in respective sealed engagement 
with the vertical flues 39 and 25 respectively by pivoting 
the unit 76 clockwise (FIG. 9) about the supporting 
rollers 60. The unit 76 is held in this engaged position 
by the screw 72 which is inserted through the aperture 
7 in the projection 69 of the unit 76 and which is thread 
ably mounted in the threaded aperture 70 of the rail 84 
in the identical manner previously described in regard 
to the positioning of the unit 16. When the unit 76 is 
thus positioned with each of the lip openings 77 in re 
spective sealing engagement with the tapered openings 
80 of the flues 20 and 35a, a continuous sealed passage 
is provided through the flue 20, the freezer compartment 
12, the flue 35, the refrigeration compartment 13, the 
flue 35a and the unit flue 46. 
A third embodiment of the invention is illustrated in 

FIG. 10 and utilizes a refrigeration unit generally desig 
nated by the numeral 86 which is similar to the refrig 
eration units 16 and 76 previously described. However, 
the refrigeration unit 86 is provided with a modified 
raised lip portion 87 adjacent three sides of each of the 
respective openings 52 and 53 of the hot air inlet pas 
Sage 50 and the cold air inlet passage 51, respectively. 
For purposes of clarity, and inasmuch as the respective 
lips 87 around the inlet opening 52 and around the outlet 
opening 53 are substantially identical, the third embodi 
ment is illustrated (FIG. 9) with reference to only one 
of the lips 87 and the associated structures; namely, the 
lip portion 87 adjacent the passage 39. 
The raised lip portions 87 open upwardly and to the 

rear or to the right (FIG. 10) and are adapted to tele 
Scope Within respective downwardly extending lip portions 
88 formed on each of the openings 26 and 40 of the 
short cold air flue 25 and hot air flue 39 respectively. 
These downwardly extending lip portions 88 open down 
Wardly and forwardly or to the left (FIG. 10) to tele 
scopically receive the respective upwardly extending unit 
lip portions 87. As a result, a continuous seal paSSage 
is provided through the flue 20, the freezer compartment 
12, the flue 35, the refrigeration compartment 13, the 
flue 35a and the unit flue 46. In this third embodiment, 
the modified unit 86 may be rolled straight into the unit 
compartment 15, with the rollers 60 supported on the 
straight rails 84, and may be positioned within the com 
partment 15 against the stop 68 by the screw 72 as previ 
ously described. 

It should be noted (FIG. 11) that the inter-relationship 
of the freezing refrigeration and unit COmpartments need 
not be exactly that shown in FIGS. 1 and 2 as referred 
to in the main embodiment of the invention; but instead, 
may be inverted or rearranged. For example, the re 
frigeration compartment 13 may be located in the top. 
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of the cabinet 11 as represented by the compartment 13a, 
FIG. 11. Likewise, the freezing compartment 2 may 
be positioned in the center of the cabinet 11 as illustrated 
by the compartment 12a. Under these circumstances, 
the vertical flues 20, 35 and 35a could be rearranged and 
otherwise adapted to provide the appropriate cooling for 
this or other similar compartment arrangements. 

It is to be understood that the invention is not to be 
limited to the specific constructions and arrangements 
shown and described, except only insofar as the claims 
may be so limited, as it will be understood to those skilled 
in the art that changes may be made without departing 
from the principles of the invention. 
What is claimed is: 
1. A refrigerator comprising a cabinet having a re 

frigeration compartment and a refrigeration unit com 
partment formed therein, said cabinet compartments 
having vertically spaced front openings to provide access 
to said compartments, said cabinet having flues therein 
opening into the refrigeration compartment and the unit 
compartment for interconnecting the compartments, a 
refrigeration unit having a refrigerating flue extending 
therethrough with openings adapted to be respectively 
aligned with the flue openings in the refrigeration unit 
compartment, a pair of rails secured to said cabinet on 
opposite sides of the unit compartment and engaging 
said unit on insertion of said unit through the front 
opening in said unit compartment, said rails being pro 
vided with means to slidably support said unit for posi 
tioning said unit on said rails wtih the flue openings in 
aligned position and for elevating said unit to telescope 
said flues to complete a circulatory air path through the 
flues and the refrigerator compartment, cooling means 
in the unit flue adapted for lowering the temperature of 
air passing through the unit flue, and means for forcing 
the air through the circulatory path. 

2. A refrigerator comprising a cabinet having a refrig 
eration compartment and a refrigeration unit compart 
ment formed therein, said cabinet having flues for inter 
connecting the compartments, said flues extending up 
wardly into the refrigeration compartment from the lower 
openings communicating with the unit compartment, rails 
mounted substantially horizontally on said cabinet on op 
posite side walls of the unit compartment, a refrigeration 
unit having a flue formed therethrough with the openings 
adapted to be respectively aligned with the lower open 
ings of the cabinet flues, said unit being adapted to reduce 
the temperature of the air in the unit flue, a pair of rollers 
rotatably mounted on the rear portion of each side of the 
unit in respective rolling engagement with the rails for 
pivotally and slidably supporting the unit on said rails, 
an upwardly extending ramp surface formed on each of 
said rails for engaging the respective rollers to position 
the unit with the flue openings thereof in substantial 
alignment with the cabinet flue openings and with the 
rear portion of the unit in an elevated position immedi 
ately adjacent the upper surface of the unit compartment 
to elevate said unit to telescope said flues, said unit being 
adapted to seal the aligned flues when the front portion 
of said unit is pivoted upwardly about the positioned 
rollers on said ramps to a predetermined raised position, 
and means for retaining the front portion of said unit in 
the raised position. 3. A refrigerator comprising a cabinet, said cabinet 
having a refrigeration compartment and a refrigeration 
unit compartment formed therein, said cabinet having a 
cold air inlet flue opening into the refrigeration compart 
ment at one end thereof and opening downwardly through 
the top of the unit compartment at the other end thereof, 
said cabinet having a hot air exhaust flue opening into the 
refrigeration compartment at one end thereof and open 
ing downwardly through the top of the unit compartment 
at the other end thereof, rails mounted substantially 
horizontally on said cabinet on opposite side walls of the 
unit compartment, a refrigeration unit having a flue 

5 

O 

20 

30 

40 

5 5 

60 

70 

6 
formed therethrough with a hot and a cold air opening 
at the respective ends thereof adapted to be aligned with 
the lower openings of the cold air inlet opening and hot 
air exhaust cabinet openings respectively, said unit being 
adapted to reduce the temperature of the air in the unit 
flue, a pair of rollers rotatably mounted on the rear por 
tion of each side of the unit in respective rolling engage 
ment with the rails for pivotally and slidably supporting 
the unit on said rails, an upwardly extending surface 
formed on the rear of each of said rails for engaging the 
respective rollers to position the unit with the inlet and 
outlet and the unit flue in substantial alignment with the 
inlet and exhaust openings of the compartment flue and 
with the rear portion of the unit in an elevated position 
immediately adjacent the upper surface of the unit com 
partment, said unit being adapted to seal the aligned 
openings when the front portion of said unit is pivoted 
upwardly about the positioned rollers on said upwardly 
extendings surfaces to a predetermined up position, and 
means for retaining the front portion of said unit in the 
up position. 

4. A refrigerator comprising a cabinet having a re 
frigeration compartment and a refrigeration unit com 
partment formed therein, said cabinet having flues therein 
with ends opening into the refrigeration compartment 
and opening into the unit compartment, said flues having 
recesses formed therein at said ends opening into said 
unit compartment, a gasket positioned in each of the re 
cesses, a refrigeration unit having a refrigerator flue ex 
tending therethrough with openings adapted to be re 
spectively aligned with the flue openings in the refrigera 
tion unit compartment, raised portions on said unit sur 
rounding the refrigerating flue openings and respectively 
complementary with the cabinet flue recesses for engag 
ing the respective gaskets to complete a sealed circula 
tory air path through the flues and the refrigerator com 
partment when said unit is positioned in the unit com 
partment, rails mounted substantially horizontally on 
said cabinet on opposite side walls of the unit compart 
ment, said unit being adapted to reduce the temperature 
of the air in the unit flue, a pair of rollers rotatably 
mounted on the rear portion of each side of the unit in 
respective rolling engagement with the rails for pivotally 
and slidably supporting the unit on said rails, an upwardly 
extending surface formed on each of said rails for engag 
ing the respective rollers to position the unit with the 
flue openings thereof in substantial alignment with the 
cabinet fitle openings and with the rear portion of the 
unit in an elevated position immediately adjacent the 
upper Surface of the unit compartment, said unit being 
adapted to Seal the aligned openings when the front por 
tion of Said unit is pivoted upwardly about the positioned 
rollers on said upwardly extending surfaces to a predeter 
mined up position, and means for retaining the front 
portion of Said unit in the up position. 

5. A refrigerator comprising a cabinet having a re 
frigeration compartment, a freezing compartment and a 
refrigeration unit compartment formed therein, said cabi 
net having a first flue therein opening into the refrigera 
tion compartment and the unit compartment, said cabinet 
having a second flue therein opening into the refrigera 
tion compartment and the freezing compartment, said 
cabinet having a third flue formed therein opening into 
the freezing compartment and the unit compartment, a 
refrigeration unit having a refrigerating fue extending 
therethrough with openings adapted to be respectively 
aligned with the flue openings in the refrigeration unit 
compartment, said unit having surfaces adjacent the flue 
openings which are complementary with the adjacent sur 
faces of the unit compartment flue openings to provide a 
sealed circulatory air path through the flues and the re 
frigerator compartment when said unit is positioned in 
the unit compartment, said unit being adapted to reduce 
the temperature of the air in the unit fue, a pair of rollers 
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rotatably mounted on the rear portion of each side of the 
unit in respective rolling engagement with the rails for 
pivotally and slidably supporting the unit on said rails, 
an upwardly extending surface formed on each of said 
rails for engaging the respective rollers to position the 
unit with the flue openings thereof in substantial align 
ment with the cabinet flue openings and with the rear 
portion of the unit in an elevated position immediately 
adjacent the upper surface of the unit compartment, said 
unit being adapted to seal the aligned openings when 
the front portion of said unit is pivoted upwardly about 
the positioned rollers on said upwardly extending sur 
faces to a predetermined raised position, and means for 

O 

8 
retaining the front portion of said unit in the raised posi 
tion. 
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