. MJLTI - COVPARTMENT REFRI GERATI ON SYSTEM Clll é, 4{_’ 5’
BACKGROUND OF THE | NVENTI ON Field of Invention T e

invention relates to refrigeration appll‘ances and nore parti ct to a
refrigeration systemfor cooling nultiple conpartnents. Description of
Rel ated Art In typical donestic refrigeration appliances, the

appliance frequently has two separate corrpart rrents that are maintained at

di fferent terrperaturesMﬁﬂ w;@ onpart nment
which has a tenperaturé h RS ood

conpartment which is maintained at a tenperature sonemhat above 0C In
nost commercially available refrigerators, the two different tenperature
conpartnments are cooled by single evaporator | ocated in the freezer
conpart ment . I n many BAGKGROEH EHE ON be desirable to
.provide a refrigeration appliance having three or nore conpartnments in a

stacked ar rEikideffmiventidn S i S often acconpli shed by

The present invention relates to refrigeration appliances and more particularly to a

refrigeration system for cooling multiple compartments.

Description of Related Art

In typical domestic refrigeration appliances, the appliance frequently has two separate
compartments that are maintained at different temperatures. For example, there may be a
freezer compartment whiqh has a temperature maintained below 0° C and a fresh food
compartment which is maintained at a temperature somewhat above 0° C. In most
commercially available refrigerators, the two different temperature compartments are cooled
by single evaporator located in the freezer compartment.

In many instances, however, it may be desirable to provide a refrigeration appliance
having three or more compartments in a stacked arrangement. This is often accomplished by
prqviding two main compartments, one below 0° C and one above 0° C, and partitioning one
of t_!}e compartments into additional compartments - with minimal temperature variations
between the partitioned compartments. In this manner, while three or more compartments are
provided, often with separate access doors, only two substantive temperat;xre zones actually
exist. -

An example of tixis type of refrigerator is shown in U.S. Pat. No. 4,788,832, which
discloses a refrigerator having an upper freezer compartment and a lower refrigerator

compartment. The lower refrigerator compartment is divided into two compartments - a



.providing two main conpartnents, one below O[err] C and one above O[err]C,
and partitioning one of the conpartnents into additional conpartnents -
with mniml tenperature variations be en the partitioned conpartnents.
In this manner, while three or nore co rtments are provided, often with
separate access doors, only two substantive tenperature zones actually

exi st. An exanple of this type of refrigerator is showmn in U S
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Another example is U.S. Pat. No. 5,056,332, which discloses a refrigerator having an
upper freezer compartment and a lower reﬁigeraﬁo;l compartment. The lower refrigeration
compartment is further partitioned into an ice temperature compartment and a vegetable
compartment. Separate baffles control cold air flow through independent passages to the
lower refrigeration compartment and the ice temperature compartment such that the
compartments may be maintained at respective predetermined temperatures in a temperature
range of -1°C to -3°C. The upper freezer and lower refrigeration compartments each have
hinged doors and the ice temperature compartment .and vegetable compartment are configured
as slidable drawers.

U.S. Pat. No. 3,075,366 discloses a refrigerator having a main upper food storage
compartment and a lower freezer compartment. The upper food storage compartment
includes a horizontal partition for separating a drawer-type compartment from the main upper
food compartment.

Other refrigerators provide three or more compartments wherein each compartment is
thermally insulated from the other compartments and substantive dxﬁ‘erences in the
temperature between compartments may exist. U.S. Pat. No. 5,377,498 di;closes a
refrigerator having three compartments - a top freezer compartment at approximately -18°C, a
middle freezing compartment at approximately 0°C, and a bottom fresh food compartment at

approximately 5°C. A plurality of dampers control air flow through a plurality of conduits



.upper freezer conpartnent and a |ower refrigeration conpartnent. The | ower
refrigeration conpartnment is further partitioned into an ice tenperature
conpartnment and a vegetable conpartnent, Separate baffles control cold air
fl ow t hrough i ndependent passages to th | ower refrigeration conpartnment
and the ice tenperature conpartnment such that the conpartnents may be
mai nt ai ned at respective predeterm ned tenperatures in a tenperature range
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specific improvement of providing a refrigerator having three separate, stacked compartments
wherein a relatively large freezer compartment is arranged below a fresh-food compartment
and a relatively small freezer compartment is arranged above the fresh food compartment.

Moreover, it would be an improvement in the art to provide a refrigerator having three
separate, stacked compartments wherein a relatively large freezer compartment configured as
a slidable drawer is arranged below a fresh-food compartment and a relatively small freezer
compartment is arranged above the fresh food compartment.

Further, it would be an improvement in the prior art if such a refrigerator - having
three separate, stacked compaitments - allowed for the bottom compartment to be selectively
op_grated as either a freezer or a fresh food compartment.

| It can also be seen that prior art multi-compartment refrigerators have employed a
plurality of relatively costly and inefficient automatically controllable electro-mechanical
dampers for selectively directing cold air into the compartments. It would be an improvement
in the prior art, therefore, to provide a multi-compartment refrigerator havfng an air flow
control system for selectively directing cold air into the compartments which did not require

the use of electro-mechanical dampers. It would also be an improvement to provide an air



.such that each conpartnent can be independently supplied with cold air from
an evaporator. The evaporator is disposed in either the bottomfresh food
conpartnment or the upper freezer conpastnent and may be potentially
operated at a plurality of different pressures.

SUMVARY OF THE PRESENT | NVENTI ON It can be seen therefore, that
while the prior art teaches refrigerators having three or nore access
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Selae] v gompartment, dbposed below the second compariment and mainiained at & temmperature below
0°C. An evaporator is disposed within an evaporator compartment within the second
compartment. The third compartment can be a slidable drawer having a removable basket.
The basket is configured to allow optimal air flow through the third compartment.

The -present invention further includes an air control system including a duct
connecting the evaporator compartment to the first and third compartment. A first fan is
disposed in the duct, adjacent to the first compartment, and can be operated at a first speed for
moving air into the first compartment and at a second speed, lower than the first speed, for
preventing air flow out of the first compartment. A second fan is disposed in the duct,
adjacent to the third compartment, and can be operated at a first speed for moving air into the
third compartment and at a second speed, lower than the first speed, for preventing air flow
out of the third compartment. A Mﬂ baffle serves to supply chilled air from the first
compartment to the second compartment.

In a second embodiment, a refrigerator is provided having stacked top, middle and
bottom compartments. An evaporator is disposed in the middle éompartnient within an
evaporator chamber and a unique baffle assembly, driven by a single electrt;mechanical device,
is provided for selectively directing air flow to either the top, middle or bottom compartments.

' The baffle assembly includes a main rotary damper and a slide damper which is controlled by

the cam action of a plurality of tracks disposed about the periphery of the main damper.



.operated as either a freezer or a fresh food conpartnent. It can

al so be seen that prior art multi-conpartnent refrigerators have enpl oyed a
plurality of relatively costly and inefficient automatically controll able

el ectro-nechani cal danpers for selectiVely directing cold air into the
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present art. The air moving device is housed entirely within the main supply duct connecting
the upper and lower compartments, thus reducing intrusion into the middle compartment
useable volume.

In a fourth embodiment, a refrigerator is provided having stacked top, middle and
bottom compartments. An evaporator is disposed in the middle compartment within an
evaporator chamber and a unique, vertically translating damper, baffle assembly, driven by a
single electromechanical device, is provided for selectively directing air flow to either the top
or bottom compartments or proportionately between the top and bottom compartments. A
manual baffle serves to supply air from the upper compartment to the middle compartment per
present art. The air moving device axis is vertically oﬁentated and pMy housed within the
strqcmre wall thermally separating the upper and middle compartments, thus reducing

intrusion into the middle compartment useable volume.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of the refrigerator appliance embodyiné the principles of
the present invention.
FIG. 2 is a perspective view of the refrigerator of FIG. 1 having the doors removed

and being partially cut-away such that the interior components may be shown.



.The basket is configured to allow optimal air flow through the third
conpart nent. The present invention further includes an air control
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FIG. 5 is a schematic of a control circuit embodying the principles of the present
invention,
FIG. 6 is a side sectional view of a refrigerator illustrating a second embodiment of the
present invention.
FIG. 7 is an exploded view of a baffle assembly for the second embodiment of the
present invention.
FIG. 8a is a top view of a main damper of the baffle assembly shown in FIG. 7
showing a switching device in a first position.
FIG. 8b is a top view of the main damper of the baffle assembly shown in FIG. 7
showing the switching device in a second position.
| FIG. 9a is an enlarged, side sectional view of the assembled baffle assembly of the
ﬂ§ondenﬂxxﬁnmmtduwﬁmgﬂuﬂmﬁﬂea&wmﬂﬂyhxaﬁnﬂpoﬁﬁom
| FIG. 9b is an enlarged, side sectional view of the assembled baffle assembly of the
second embodiment showing the baffle assembly in a second position,
FIG. 9c is an enlarged, side sectional view of the assembled baffle z;ssembly of the
second embodiment showing the baffle assembly in a third position.
FIG. 10 is a displacement chart partially illustrating the operation of the baffle
assembly of FIG. 7.



.In a third enbodinent, a refrigerator is provided having stacked top,

m ddl e and bottom conpartnents. An evaporator is disposed in the mddle
conpartnment within an evaporator cha r and a uni que, rotary danper
baffl e assenbly, driven by a single electronmechanical device, is provided
for selectively directing air flowto either the top or bottom
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FIG. 18 is a perspective view of the drawer compartment and surrounding portions of

the refrigerator of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

InFIG. 1, there is shown generally a refrigeration appliance at 20, which comprises an
exterior cabinet 22 having a first openable door 24 to expose a first interior compartment 26
(Fig.2), a second openable door 28 to expose a second interior compartment 30 (Fig.2) and a
third openable door 32 to expose a third interior compartment 34 (Fig.2). The first and
second doors 24 and 28 are preferably hingedly attached to the exterior cabinet along one side.
Thle third door 32 is preferably attached to a slidable drawer 40. The second door 28 can
suplpoxt a dispenser assembly 36 such that ice and water can be seiectively dispensed through
the front surface of the second door 28. Within the first and second cabinets, there can be one
or more shelves 38 for sqpporting food items. .

The present invention contemplates tha£ the first compartment 26 isa top freezer
compartment maintained at approximately -8° to -14°C. The second compartment 30 is a
fresh food compartment maintained at approximately 1° to 5°C. The third compartment 34

may preferably be maintained as a freezer compartment. This cabinet configuration provides



.intrusion into the mddl e conpartnent useable vol une.

BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a perspective view of
the refrigerator appliance enbodying t principles of the present
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present 1 nvention.
34. Moreover, by providing a freezer area beneath the second compartment 30, the relative
height of the bottom wall of second compartment is raised whereby the ease of accessing the
interior of the fresh food compartment is increased.

FIGS. 2, 3a and 3b, illustrate the refrigerator appliance 20 in greater detail. An air
cooling system comprises a compressor 42 that operates to move refrigerant through an
evaporator 44 and a condenser 46 for cooling the evaporator 44 as is known. The evaporator
44 is disposed at the rear of the second compartment 30 within an evaporator chamber 48
behind a rear wall 49.

Cooling of the respective compartments is accomplished by a cooling system that
generates cooled air which is circulated to the compartments by an air control system as called
for by a microprocessor control having one or more temperature sensors in the compartments.
To accomplish this end, a supply duct system comprising a first supply duct 50 and second
supply duct 52 connect the supply side of the evaporator chamber 48 with the first and third
compartments 26 and 34, respectively. Referring to Fig.3, a first fan 54 selectively controls air
ﬂow into the first and second compartments 26 and 30 and a second fan 56 selectively
controls the air flow into the third compartment 34. Paraliel return ducts disposed on opposite
sides of the supply duct, each comprise a first return duct 51, a second retx;m duct 53 along
with opening 55 to connect the first, third and second compartments 26, 34 and 30,
respectively, with the return side of the evaporator chamber 48.

A first temperature sensor 57 (FIG. 5), such as a thermistor, is disposed in the second

compartment. The temperature sensor 57 provides a signal for controlling the energization of



.FIG 6 is a side sectional view of a refrigerator illustrating a second
enbodi nent of the present invention. FIG 7 is an expl oded view
of a baffle assenbly for the second embqdi nent of the present invention.
FIG 8a is atop view of a main danper of the baffle assenbly shown in FIG
7 showing a switching device in a first position. FIG 8b is a
top view of the main danper of the baffle assenbly shown in FIG 7 show ng
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posi tion. compartmesfits @ repplatesthe tetperiturecofithe sechad tompartment 39, asldander at i ng
the operation of the baffle assenbly of FIG 7.

understood by one skilled in the art.

A second temperature sensor 62 (FIG. 5), such as a thermistor, is disposed in the third
compartment 34. The temperature sensor 62 provides a signal for controlling the energization
of the compressor 42 and for oontrolliné the second fan 56 to supply cold air when cooling is
required. The temperature sensor 62-is responsive to a second potentiometer 64 (FIG. 5) such
that the user may set the temperature within the third compartment 34.

The fans 54 and 56 can be operated to preclude the need for any automatic baffles in
the ducts 50 and 52. As can be understood by one skilled in the art, when either fan 54 or 56
is operated alone, it will draw air across the evaporator 44. Unfortunately, if the first fan 54 is
operated alone it will also draw air from the third compartment 34 through the supply duct 52.
Similarly, if the second fan 56 is operated alone, it will draw air from thé first and second
compartments 26 and 30 through the supply duct 50.

| This condition - the drawing of air from the opposite compartment - if allowed to
o@, would cause inefficient temperature control of the compartments. Accordingly, the
M 54 and 56 are operated in conjunction to prevent this condition from occurring. As
shown in FIG. 4 in steps 66, 68 and 70, when the second compartment 30 alone calls for
cooling the first fan 54 is energized. However, to preclude air from being drawn out of
compartment 34, the second fan 56 is also energized, but at a predetermined reduced speed -

approximately 55% of the normal fan speed. This reduced speed is just sufficient to create a



_FIG 11 is a side view of the refrigerator of FIG 1 showi ng a second
baf fl e assenbl y. FIG 12 is a frontal view of the refrigerator and
second baffle assenbly of FIG 11. ‘0 FIG 13 is an enlarged view of
the second baffle assenbly of FIG 11. FIG 14 is a side view of
the refrigerator of FIG -1 showing a third baffle assenbly. FI G
15 is a frontal view of the refrigerator and third baffle assenbly of FIG
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create a back pressure in duct 50 such that no air is drawn out of the compartments 26 and 30
and no air is moved into the compartments 26 and 30.

If however, both compartments 34 and 36 are calling for cooling at the same time, as
shown in steps 66, 68 and 76, then both fans 54 and 56 are energized simultaneously at 100%
of the fan speed. In this mode, the fans simultaneously operate to draw air across the
evaporator 44 and supply that air into the respective compartments.

If no cooling of either cémpartment is required, then both fans are de-energized, as
shown in step 78.

In FIG. 5, there is illustrated a schematic of a circuit for carrying out the operation of
the present invention. This control system for the present invention is preferably contemplated
to be an expansion of the refrigerator defrost control system as disclosed in U.S. Pat. No.
5,363,667 to Janke et al,, herein incorporated by reference. By adding the control
co:x;ponehts of the present invention to the Ianke'et al. defrost system, a complete refrigerator
controller can be provided.

As illustrated, the control circuit includes a microprocessor 80 operitivély connected
with various circuit elements to effect the operation of the refiigerator 20. In addition to the
compressor 42 and the two fans 54 and 56, the controller 80 operates to control a' defrost

heater 82 for periodically defrosting the evaporator 44, as described in the Janke et al.



.support a dispenser assenbly 36 such that ice and water can be sel ectively
di spensed through the front surface of the second door 28. Wthin the
first and second cabinets, there can bgone or nore shelves 38 for
supporting food itens. The present i nvention contenpl ates that the
first conpartnment 26 is a top freezer conpartnent naintained at
approximately -8[err] to -14C. The second conpartnment 30 is a fresh food
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In FIG. 5, power from L1 is converted to DC by power supply circuit 90. Power
supply 90 essentially comprises three power supplies: a logic power supply 92 made up of a
resistor R1, Zener diode CR2 and capacitor C2; a defrost relay power supply 94a including
resistor R3, capacitor C1, diode CR3 and relay contact 86; and a compressor relay power
supply 94b made up of resistor R3 and capacitor C1, which is a subset of the defrost relay
power supply 94a. As illustrated, resistor R2 and diode CR1 are common to all of the power
supplies. Power supply 92 and 94a are substantially similar to the power supply disclosed in
the Janke et al. reference.

The logic power supply 92 generates a DC operating voltage approximately equal to 5
volts which enables the microprocessor 80 to run. The power supply 92 further provides
power for operating the thermistors 57 and 62 and potentiometers 58 and 64 such that the
temperatures in the compartments 26, 30 and 34 may be controlled.

The defrost relay power supply 94a capacitor C1 charges to a signiﬁcautly higher
voltage than the relay coil rating to assure positive actuation. The increase‘d current demandéd
to keep the relay energized is now supplied by diode CR3 and closed relay contact 86.

The compressor relay power supply 94b capacifor C1 accumulates a charge sufficient

to operate this relay when it’s charge is totally dumped through the relay coil via TH1 or TH2.



.evaporator 44 and a condenser 46 for cooling the evaporator 44 as is known.
The evaporator 44 is disposed at the rear of the second conpartnent 30

wi thin an evaporator chanmber 48 behind,a rear wall 49. Cool i ng of
the respective conpartnents is acconplighed by a cooling systemthat
generates cooled air which is circulated to the conpartnments by an air
control systemas called for by a m croprocessor control having one or

nore tenper r C ' this, en a
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duct 52 connect, th sutggl Side of the evaporatqr chanber 48 with the first
and third eeeﬁ'ﬁtj‘aw ﬁlé'ﬂamt%a?mﬁng i VB¢ YniquepoIver sypply sequirgments of the
first fan 54 selectively controls air flowinto the first and second
conpar t nentmagaéticlatthidg relay havesheen mit withodtaddingacstingleadditionah¢onponentte thé r
flowinto the third conpartnment 34. Parallel return ducts di sposed on
opposite godesspply he supply duct, each conprise a first return duct 51, a
second return duct 53 along wth opening 55 to connect the first, third

and second conp . ~vel ' rn side
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5), such as.a.thermstor, i | sposed in the second . conpartnent. The
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sensors or thermistors 57 and 62 and from the potentiometers 58 and 64 for controlling the

compartment temperatures. As discussed above, the first thermistor 57 is located in the first
compartment 26 and the second thermistor 62 is located in the third compartment 34.

When the signals from the temperature sensor 57 and potentiometer 58 indicate the
first and second compartments 26 and 30 need cooling, the microprocessor 80 operates to
energize fan 54 at high speed and fan 56 at a low speed, approximately 55% of the high
speed. Preferably the fans 54 and 56 are shaded pole motors which may be controlled by their
respective triacs T1 and T2. Accordingly, the microprocessor operates fan 54 at full speed by
firing triac T1 to deliver a full 360° of power and operates fan 56 at the low speed by delay
firing triac T2, to deliver less than 360° of power . The compressor 42 is also energized by
mo;nentarily firing a first thyrister TH1 which provides a short burst of energy from power
supply 94b to the latching relay 84 such that the relay is closed thercby connecting line L1
with the compressor 42. When the .compartments no longer need cooling, the microprocessor
stops firing triacs T1 and T2 thereby de-energizing fans 54 and 56. Moreéver, a second
thyrister TH2 is fired providing a short burst of energy from the power sup.ply 94b for re-
opening the latching relay 84 thereby de-energizing the compressor 42.

When the signals from the temperature sensor 62 and potentiometer 64 indicate that

the third compartment 34 needs cooling, the microprocessor 80 operates in a similar fashion as



.the conpressor 42 and for controlling the first fan 54 to supply cold air
when cooling is required. A potentioneter 58 (FIG 5) allows the user to
set the tenperature in the first conpagtnment 26. A nanual |y operated
baffle 60 is provided between the first and second conpartnents to

regul ate the tenperature of the second conpartnent 30, as can be

understood by one skilled in the art. A second tenperature sensor
62 (FIG 5 . ' i ' ' [
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energi zation of .th onps essor..42 d for, cqntroll | t he secopnd fan 56 to
supply col &%W%ﬁeﬁﬁﬁnﬁﬁq"s’m %%w“ﬁmﬁ%mm@grs %Et"b§d6 .
responsive to a second potentionmeter 64 (FIG_5) such that the user may

set the t eopandpfiiby cantrolling thedatching delayp$h aSimilarly, when all compartmeits afeacadlirg/
and 56 can be operated to preclude the need for any automatic baffles in

the ducts § cdoling bothfansShamik56 ndenhedgived abthe $iitbspeld hhdtheiconiph@sdi'is . When
either fan 54 or 56 is operated alone, it will draw air across the

evapor at or : ' fogr St fan 54 is operated alone it
gl iRt epiton of o Sy e

will also rom-t artment 34 through the supply duct
52. Simlarly, .4f the,secand n I §, O ated alone, . it, will w air
fromthe first 3‘#8%%&‘8&6"“‘@8?%@@5&2%@‘0?5 ngrigent,34 ¢ '?%fémé'alg%ﬁy duct
50. This condition - the draw ng of air fromthe opposite
conpart me nbetween & fiepzecampartment andafresh%oodcomparhnent. This feature offers the user

great flexibility in how the drawer-like third compartment 34 is utilized.

As discussed above, the third compartment 34 is controlled responsive to the signals
from thermistor 62 and potentiometer 64. As is known, a potentiometer allows users to vary
the temperature setting within a finite limit. When operating the third compartment 34 as a
freezer, the potentiometer 64 allows the user to vary the temperature between -20 °C to -14°C
and the thermistor 62 operates to sense temperature variations within that range, When it is
desired to uée the third compartment 34 as a fresh food compartment, calibration switch SW1
is closed, comiecting resister R4 to N. This is sensed by the microprocessor 80 over line 90.
In response, the microprocessor 80 shifts the calibration of the thermistor 62 and
pot_entiometer 64 such that they operate within a range of 1°C to 5°C.

The calibration switch SW1 is preferably a push/push type switch such as an Omron
model A3A. The status of the switch is visible to the operator via a mechanically activated
flag disposed within the switch. The switch is pushed to close the switch ;nd pushed again to
open the switch. Use of a push/push type switch with a mechanical stams.ﬂag is desirable
because no power is required to operate the user indicator. As preferably contemplated by the
inventors, the power supply 92 is limited, being configured approximately as a 1/3 watt power



.occur, would cause inefficient tenperature control of the conpartnents.
Accordingly, the fans 54 and 56 are operated in conjunction to prevent
this condition fromoccurring. As showg in FIG. 4 in steps 66, 68 and 70,
when the second conpartnment 30 alone calls for cooling the first fan 54 is
energi zed. However, to preclude air from being drawn out of conpartnent
34, the second fan 56 is al so energi zed, but ata predeterm ned reduced
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just sufficient to create a

10 back pRyi §§H%ﬁﬂ§atﬁk'§i§nﬁ,2is§xﬂﬁ ir%ﬁl@t no air is drawn out of the third

conpart nent and no air “1s’noved 1nfo the third conpartnent 34.
e calls for cooling, as shown

Simlarly, when_the third conpartnent 34 al f

in steps 66, 75‘&&11@ ‘ﬂ;’&m‘tﬁl% g&@&é ﬁH‘ngl‘ﬁle%oﬁo © preseny puvsation.lpdhis configuration,
preclude air from being drawn out of conpartnents 26 and 30, the first fan
54 is al soadefeiggiatar@0’ isprovidediwithadirstdopricomapartment 26 a seeamiiniddiemonpuitiehe| v

55% of the normal fan speed. This reduced speed is just sufficient to
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compartments 26 and 30 and no air is noved into the conpartnents and
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at the same tine, a
incorporated by reference, which operates to cool the compartments.

The evaporator 92 may be operated at a relatively high evaporation pressure, such as
17-21 PSIG and at a relatively low pressure, such as 0-2 PSIG. At the high pressure the
evaporator is maintained at approximately -9°C and is suitable for cooling a fresh food
compartment within a range of 1°C to 5°C and at the low evaporation pressure the evaporator
is maintained at approximately -27°C and is suitable for cooling a freezer compartment within
a range of -14°C to -20 °C.

The evaporator 92 is disposed in an evaporator chamber 94 behind a back wall 95 of
the middle compartment 30°. A fan 98 is disposed at the outlet end of the evaporator chamber
for circulating air over the evaporator 92 and supplying the cooled air to the compartments.
An automatic baffle assembly 96 is positioned within a fan plenum 100 down stream of the fan
for selectively directing cooled air into the top compartment 26” through duct 50°, the bottom
compartment 30° through duct 52°, or to the middle compartment 30’ through duct 101.

Turning now to FIGS. 7, 8a, 8b, 9a, 9b, 9c and 10, the eonstructio.n and operation of
the baffle 96 may be understood. The damper 96 is a multi-part assembly c:omprising a Scoop-

.like air flow director or main damper 102 and a slide damper 104. The main damper is
rotatably driven by a relatively low speed drive motor 106. The main damper 102 includes a

first straight annular track 108 and a second helical annular track 110 wherein both tracks are



.shown in steps 66, 68 and 76, then both fans 54 and 56 are energized
simul taneously at 100% of the fan speed. In this node, the fans
si mul taneously operate to draw air acrqgs the evaporator 44 and supply

that air into the respective conpartnents. If no cooling of either
conpartment is required, then both fans are de-energi zed, as shown in step
78. In FIG 5, there is illustrated a schematic of a circuit for
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for the present invention is preferably contenplated to bé an expansion of
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control ¢ opents, qf, the,present inventiqQn to the Janke et al. defrost
system a 3%&@? switghing 8%}?%[ I m%)'o‘?ﬁ%’“ﬂf"ﬁ’éﬁe befwepra §irst ppsition and a second As
illustrated, the control circuit includes a mcroprocessor 80 operatively
connect ed Ppesition showroiaFIGS 8aand 8b) eespactively.o ef f ect the operation of the
refrigerator 20. In addition to the conpressor 42 and the two fans 54 and

56, the control he sfide e 104 istsBpperted' sdiacentdhé iaf! dantpRp 1 62 witkin'aQfuide sleeve

periodically defrosting the evaporator 44, as describéd in the Janke et al.
115. The guide sleeve 115 may preferably be part of a housing 116 which forms the ducts

through which the compartments are supplied with cooled air. The slide damper 104 includes
a drive pin 118 which is received into the tracks 108 and 110 formed about the main damper
102. When the drive motor 106 is energized, the main dampér is rotated in a direction
indicated by arrow 120. The drive pin 118, extending from the slide damper 104, is prevented
from rotating with the main damper and accordingly has a relative motion through the rotating
tracks 108 and 110 in the direction indicated by arrow 122.

As best seen in FIG. 8a, when the pin 118, moving through the straight track 108,
contacts the switching device 114 positioned in its first position, the pin 118 is guided into
continued relative movement within the straight track 108. Upon movement past the
switching device 114, the pin causes the switching device to move to its second position
shown in FIG. 8b. Upon the subsequent rotation of the switching device 114 past the pin 118,
the pin 118 is directed into the helical track 110. The helical frack 110 operates as a cam on
thepm 118 such that the slide damper 104 is laterally moved.-

Accordingly, for every 360° rotation of the main damper, the slide damper 104 is
switched between the straight track 108 and the helical track 110. When the pin 118 is
positioned within the helical track 110, the slide damper 104 is moved laterally adjacent the
main damper 102. For reference purposeé, the slide damper position when the pin 118 is

positioned within the straight track is referred to as the home position. The slide damper



.reference. A latching relay 84 is provided for selectively energizing and
de-energi zing the conpressor 42 while a heater relay 86 is controlled for
selectively energizing the defrost heatigr 82. An end-of-defrost thernostat
88 is provided for turning the defrost heater 82 off upon conpletion of
defrost. The conpressor relay is preferably a magnetic latching type rel ay
whi ch changes states in response to a short burst of energy but does not
require co . oiRioRiPivithR [ . | S cmanper,
| at chi ng rél ayghg‘?le?ﬁliysﬁ‘?ggseisg’onsu?re verytﬁ %@%@e&é@&mﬁ%ﬂﬁﬁnﬁ

5, power from i nvert ed t o b ower supply circuit 90. Power
supply 90 é&?ghﬁr%ﬁ?ﬁ &%W%e@af&f%@y%@m@ﬁ? o | 5gi ¢ power supply
92 made up of a_ resistor Rl, Zener diode CR2 and capacitor C2; a defrost
rel ay power suppiGSoda 9paad Qeillugtrate she epesationmf thebaille assembly 96diAocent@itar and
relay contact 86; and a conpressor relay power supply 94b nmade up of

resi st or Rénetrsiownpogirates to@nergidel thé diige moto196 forabtdting thtohkiadamper F02 topoVer
supply 94a. As illustrated, resistor R2 and diode CRlL are common to all of
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the power supply disclosed'tn” the Janice et The
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further provides power for operating the therm stors 57 and 62 and
pot ent i omedampersk2indrien thipygh 726% ofinotation.

When the top compartment 26’ calls for cooling, the main damper 102 is rotated until
the slide damper 104 is in the home position and the scoop-like air control surface 103 directs
air through duct 50’ into the top compartment 26’. In this position, shown in FIG. 9a, the pin
118 is in the straight track 108, at a start point 124. The start point 124 for the pin 118 is
defined as the point when the pin 118 is in the straight track 108, 180° from the switching
device 114,

When the bottom compartment 34’ calls for cooling, the main damper is rotated 180°
until the scoop-like air control surface 103 directs air through the duct 52’ into the bottom
compartment 34°. This position is shown in FIG. 9b. Since the main baffle 102 has only been
driven 180°, the slide baffle remains in the straight track 108 but the pin 118 is now in a
position 126 adjacent the switching device 114.

When the middle compartment calls for coofing or the control calls for defrosting, the
main damper is rotated forward another 180° until the scoop-like air oontt:ol surface 103
directs air upward. This additional rotation of the main damper 102 moves.the switching
device 114 past the pin 118 wherein the pin 118 is directed into the helical track 110,
Accordingly, during the 180° forward rotation of the main baffle 102, the slide baffle 104 is

moved into its middle compartment position under the cam-like urgings of the helical track



_tenperatures in the conpartnments 26, 30 and 34 may be controll ed.

The defrost relay power supply 94a capacitor Cl charges to a significantly
hi gher voltage than the relay coil ratyng to assure positive actuation.
The increased current demanded to keep the relay energized is now supplied
by di ode CR3 and cl osed relay contact 86. The conpressor rel ay
power supply 94b capacitor O accunul ates a charge sufficient to operate
this relay en it.'s charge,is totall ed .t hrough t relay. coil Vi

THL or TH2.1% operating on glfc‘gﬁélé sucth gt °%q‘?’§s flix g@?%ﬁ%@‘ﬁ@ the migdle
actuated, capacitor O depletes to a low enough level for the thyristor to
commut at e ¢pmpartment 39’ qAddtep b$R foswardirgtation of the main baflle 192; dhe pin dsiatpiosition

| at ching rel ay have been nmet wi thout adding a single additional conponent
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FIG 5, the operation of the control <circuit nmay be understood. The
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| ocated in the third conpartment 34. L. . .
are possible if the detrost is accomplished via circulation of the middle compartments 1°C to

5°C air through the evaporator plenum. The moisture in the form of frost & ice accumulated
on the evaporator is returned to the middle compartment which is known to significantly
reduce dehydration of fresh food stuffs and also the cooling potential of the frost and ice is
utilized to maintain the middle compartment temperature whereas present state of the art
defrosting causes significant ¢xcursions in the bulk temperature of the compartment adjacent
to the evaporator plenum.

Rotating the main damper 102 another 180° forward, positions the scoop-like air
control surface 103 to again direct air t!';rough the duct 5'2’ toward the bottom compartment
34’ as shown in FIG. 9b. This rotation of the main baffle 102 positions the pin 118 at position
130 which is at the junction point 112 within the tracks adjacent the switching device 114.

~ Upon subsequent rotation of the main damper 102, the switching device 114 directs
the.pin 118 into the straight track 108. Accordingly, when the main damper 102 is again .
rotated 180° forward, the main damper 102 and the slide damper 104 are positioned at their
original start position as shown in FIG. 9a wherein the scoop-like air cont;'ol surface 103
directs air through duct 50’ into the top compartment 26’. In this position,. the pin 118 isin
the straight track 108, at the start point 124.
It can be seen, therefore, that by selectively rotating the main baffle 102, cooled air can

be selectively supplied to either the top, middle or bottom compartment 26°, 30’ and 34,



_When the signals fromthe tenperature sensor 57 and potentioneter 58

I ndicate the first and second conpartnents 26 and 30 need cooling, the

m croprocessor 80 operates to energizggfan 54 at high speed and fan 56 at
a | ow speed, approximately 55% of the high speed. Preferably the fans 54
and 56 are shaded pol e notors which may be controlled by their respective
triacs Tl and T2. Accordingly, the m croprocessor operates fan 54 at ful
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power supply 94b to the latching relay 84 such that the relay is closed
t her eby conHMcTheipventors have preferably chntemplatedsseontrol schemp aitilizing a siogledimitrent s
no | onger need cooling, the mcroprocessor stops firing triacs T1 and T2
t her eby de-swifhGind itlidsyhetiibndus operhtioh of terdagiper drive 156100106 alohy Withithé inheRnt S
fired providing a short burst of energy fromthe power supply 94b for re-

. th . . . . _ i . .
open 19 Pkl B2 hiddpl bVl oS By e SOAROSHAOK e main
L 0o e Lk 6 b b BB TE 630 SRR 1 s ARSI SR
13

nwponﬁyetocooﬁmédmmmnlﬁgmﬂsﬁon:dﬂuxtheﬂugnﬁdﬁeorboﬁonxammmnﬂmmu&
can energize the drive motor 106 to rotate the main damper 102 for selectively positioning the
dampers in the correct positions for supplying cooled air to the appropriate compartment.

FIGS. 11 through 13 ilfustrate a second embodiment baffle assembly 130 for the
refrigerator according to the invention. The refrigerator is substantially identical to the
refrigerator disclosed in the previous figures. Therefore, similar parts will be identified with
similar numbers followed by ** suffix. Unlike the previous baffle assembly 96, which direct that
substantially all of the air flow across the evaporator tube be directed to the demanding
compartment, the baffle assembly 130 is a proportional baffle assembly proportionally divides
the air flow between the demanding compartments as a function of the level of demand.

The baffle assembly 130 comprises a blower assembly 132 positioned above the
e@gxwmmramdnummuﬂtothewmﬂsqmnﬁhgtheﬁnuconqmﬂnmmt26”fhnntheﬂxond
compartment 30°*, The baffle assembly 130 also comprises a fresh food air duct §xtending
from duct 50"’ into the second compartment 30’’. The baffle assembly 130 further comprises
a moveable damper assembly 148 positioned at the junction of ducts 50’ and 52_”. The
blower assembly 132 draws air across the evaporator 44°” and exhausts the cooled air into the
junction of the ducts 50*° and 52*°. The deflector assembly 148 controls the proportion of the

air exhausted by the blower assembly to the ducts 50°* and 52, A portion of the air



above to energize fan 56 at full speed by firing triac T2 to deliver ful
"power and fan 54 at the |ow speed by delay firing triac T1 to deliver
reduced power. The conpressor 42 is swygched on and off by controlling the
| atching relay 84. Simlarly, when all conpartnents are calling for
cooling, both fans 54 and 56 are energized at the full speed and the
conpressor is energized through operation of the relay 84. The

control circyit, gf. FI S ' s -he i bl e
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offers the user, great flexibility in how the drawer-like third conpartnent
34 is util iseemd compartment 385", §j scussed above, the third conpartment 34 is
controll ed responsive to the signals .fromtherm stor 62 and potentioneter
64. As i s known Ingreater detail otive blowes lassomblyul32rcompniseses Bousingd 38 baying an inles 140
setting within a finite limt. Wen operating the third conpartnent 34 as a
freezer, thgdaRbaMt 1a2EAkhn Bthdal 49 ispdsitioned RithinGthy Béusing 138 taadepe@bly’ €

between -20[err]Cto - 14[err]C and the therm stor 62 operates to sense
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the calibration of the therm stor 62 and potentioneter 64 such that they
oper at e wi trbfatedtordzaw air atros§ the eyaporatos prd exhausts the cooled wisshrough thegxhayst
swwtch SWM is preferably a push/push type switch such as an Onron

opening 142 into the junction of duct 50’ and duct 52’.

The deflector assembly 136 comprises :a deflector 148 opefably coupled to an electric
motor 150, having a limit switch (not shown). The deflector 148 is moved by the electric
motor 150 between a predetermined range which generally coincides with the height of the
exhaust opening 142. In this way, the electric motor can move the deflector 148 to various
positions with respect to the exhaust opening 142 to control the proportion of air exiting the
exhaust opening 142 that is deflected to the duct 50" and duct 527, respectively. The limit
switch permits the refrigerator controller to determine the position of the deflector.

The fresh food supply duct 134 has at one end an air scoop 152 extending into the duct
50 to collect air and redirect it to the second compartment 30. The other end of the fresh
foc;d air supply 134 opens into the second compartment 30 and is dosed by a manual
daxﬂperldiﬁixser 154. The manual damper/diffuser works in the traditional way.

In operation, the controller initially calibrates the position of the damper 148 by
moving it to his home state, either all the way or all the way down, which t}ips the limit
switch, Once the controller senses a demand by one of the compartments, the fan 146 is
actuated to spin the fan blade 144, which draws air across the evaporator, cools it and

exhausts it through the exhaust opening 142. The air is then proportionally separated and



nodel A3A. The status of the switch is visible to the operator via a
"mechanically activated flag disposed within the switch. The switch is
pushed to close the switch and pushed again to open the switch. Use of a
push/ push type switch with a nechanical status flag is desirable because
no power is required to operate the user indicator. As prefeably
contenplated by the inventors, the power supply 92 is limted, being
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demand of all of the compartments is satisfied.

Figs. 14 through 16 illustrate a third embodiment damper assembly 160 for the split
freezer/refrigerator according to the invention. The third embodiment damper assembly 160 is
illustrated in the context of the refigerator according to the invention. Therefore, similar
parts will be identified by similar numbers with the addition of the *** suffix. The third
embodiment damper assembly 160 is similar to the second embodiment damper assembly 130
in that it proportions the air flow across the evaporator into the different compartments of the
refrigerator.

The baffle assembly 160 comprises a blower assembly having a fan blade 162 and a
electric motor 164. The baffle-assembly 160 further comprises a deflector assembly having a
rotatable air dam 166 operably connected to an timing motor 168. The baffle assembly 160
als; includes a housing having an upper housing member 170 to which is mounted the electric
mot.,or 164 and a lower housing member 172 to which is rotatably mounted the air dam 166,
the timing motor 168 and a limit switch (not shown). Like the second embodiment air dam,
the third embodiment air dam 160 also includes an air duct 174 extending from the duct 50°>’
to the compartment 30°”’. The fresh air duct 174 has a scoop 176 extending into the duct
50°"* at one end of the air duct and a manual damper/diffuser 178 extending into the second

compartment 30°”’ at the other end of the air duct.



_conpartment within a range of 1[err]C to 5C and at the | ow evaporation
pressure the evaporator is nmaintained at approximately -27[err]C and is
suitable for cooling a freezer conpartggnt within a range of -14[err]Cto
-20[err] C The evaporator 92 is disposed in an evaporator chanber
94 behind a back wall 95 of the mddle conpartnent 30'. A fan 98 is

di sposed at the outlet end of the evaporator chanber for circulating air
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stream of the fan for selectively directing cooled air gto the top
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52", orto the mddle conpartnent 30" through duct 101. Turni ng now

to FIGS. 7,494 of#lie seBond Simpatimentahdithe badkewslbofthe weftigeratomn The fisst housing of
the baffle 96 may be understood. The danper 96 is a nulti-part assenbly

conpri si ng ﬁbrﬁ&?i"?bxs xﬁéxhﬁe@tbrméww@ctememeoﬁsmmm? @NPthe séddnde

danmper 104. e main danper is rotatably driven by a relatively | ow speed

L1 ack 108 RSB0t s %%ﬁ?@a%&%a#t@ﬁ?*‘@%ﬁﬁ%‘ h abfet 8 e FoERto,

di sposed about the outer peripher t he nmai.n da 1 racks join
eacﬁ ot her this pgsition, the tlmlt?g motor 16¢¥ is posntxoned adjacent tq;% wa%l 49T an& above thcje

evaporator 44 **, resulting in the fan blade 162 being positioned within the ducts 50> and
52" at the jﬁnction thereof.

In operation, the controller initializes the position of the air dam 166 by actuating the
electric motor 168 to rotate the air dam 166 until it trips the limit switch. The cqntroller then
monitors the demand from the sensors and the compartments 26> and 34™’. Once there is a
demand by one of the sensors for cooling of the compartment, the fan blade 162 is rotated by
actuating the electric motor 164. The rotation of the fan blade 162 draws cool air over the
evaporator 44°*’ where it .is directed into the ducts 50°** and 52°°°. The proportion of the air
flow directed through the ducts 50°** and 52>’ is determined by the position of the air dam
166. In its top center position, the air dam 166 effectively shuts all air flow to the first
compartment 26°”’. In its bottom center position, the air dam effective shuts off all air flow to
th; third compartment 34°**. Therefore, depending on the degree of demand from the sensors
in ti\e first and second compartments 26”°* and 34>”*, the controlier bumps (rotates the air dam
166 a discreet amount) in the direction to permit greater air flow to the oc;mpaxtment that has
a higher demand. This process is repeated until the air flow is sufficiently éroportioned to
satisfy the demand from both compartments.

Tuming now to FIGS. 17 and 18, details of the drawer 40 slidable within the third

compartment 34 are shown. The drawer 40 includes a frame 232 which is connected to the



junction point 112. Located at the junction point 112 is a rotatable track
switching device 114. The switching device 114 may be swi tchabl e between a
first position and a second position ghown in FIGS 8a and 8b,

respectively. The slide danper 104 is supported adjacent the main
danper 102 within a gui de sl eeve 115. The gui de sl eeve 115 may preferably
be part of a housing 116 which forns the ducts t hrough whi ch the
conmpartnments_are supplied with cooled air. The, slide da r 4 incl udes

a drive pi rthlxdspmb&dqos32e€é¢ﬁé@°i%?@4¢®sﬂmwgﬂmf@%§ﬁég4 ViOg &t
t he mai n danper 102. \When the drive notor 106 is energized, the main
danper is rroflet236. iBach roiineemeimber 234 is dllingly supppried by suppe. wirisls (tet shows) n .
118, extending fromthe slide danper 104, is prevented fromrotating with

the main dajaghediddhe side wall§'of the fifd conipktaicnt $4.Thé famé D3DsiPpoith e baskea 239
tracks 108 and 110 in the direction indicated by arrow 122. As Dbest

seen in Fl 8a, when Pi: ' t ] is FéAGYabpi0 8.
contacts t&gvg\%i’tb@ﬁgﬁghgg\%%@e%ﬁzggsﬁﬁpir&gﬁ;e@%#%?éH?‘Frﬁgk@{pgglts?’%n, the pin
118 is guided int continued relatjv venent w thin.the straight track
108. Upon rféRm@ 2432 g@\ﬁﬁ?&#ﬁ?goéﬁy ﬂ‘m‘t’lﬁﬂ‘ﬁd'pi n causes the

swi tching device to nove to its second position shown in FIG 8b. Upon the
subsequent r ot at Andesofibedaboye,icooled air isisnppied intotheshird eorapastment 34 when geolingn
118 is directed into the helical track 110. The helical track 110 operates
as a cam Orjg rédihﬁ'e&’.i Thd bkket2Z3B is dedigricd 2o promiste dptimal air flsiw tirotigh the drdwer 40\forl .

Accordingly, for every 360[err] rotation of the main danper, the slide

danper 104 | Sy food items disposed within the basket 238. For this purpose, the back wall 240 of the
basket 238 has an inwardly mdiqsed center portion 242 and a plurality of slit-like inlet vents
244 are provided along the top portion of the back wall 240, Air is supplied into the third
compartment 34, via the supply duct 52, through a cold air outlet 246 which is matched to the
radiused center portion 242 of the basket 238. The cold air flows through the inlet vents 244
and over the food items disposed within the basket 238.

To provide for air return, a plurality of slit-like outlet vents 248 are provided on the
front wall 252 and the side walls 250 through which the air exits the basket 238. The return
air flows along the side walls 250 and the bottom wall of the basket 238 and into the inlet of
the air return duct 53. A divider (not shown) extending from either the back wall 240 of the
basket 238 or the rear wall of the third compartment 34, can be provided between the supply
duct 52 and return duct 53, for preventing short circuiting of the cold air flow through the
drawer 40. '

It can be seen, therefore, that the present invention provides a uniq;.xe and
advantageous configuration for a refrigerator. The configuration comprises a refrigerator
having a relatively large bottom freezer compartment arranged below the fresh food

compartment and a relatively small freezer compartment arranged above the fresh food



.switched between the straight track 108 and the helical track 110. Wen the
pin 118 is positioned within the helical track 110, the slide danper 104
is noved laterally adjacent the nmain ganper 102. For reference purposes,
the slide danper position when the pin 118 is positioned within the
straight track is referred to as the hone position. The slide damper
position when the pin 118 is positioned within the helical track at the

poi nt fart h@shipattafeit.t KRreover, fiedze ' ?xi,rgbg, it ivas
conpart nent po%ition. ) ,%ﬂf:t?ttgrsx_i 9a, ig%n%%%gﬁlr‘fr ust aﬁm@ﬁg operéﬁeon

of the baff lﬁ;@g Rasvto% r (N hown) oper.ates to energize
the drive rréé’?nr gpﬁglr‘%ro a°icﬁ%htr%é%}enb@a%gfwlﬁfhegﬁpmﬁfl?%élfe cooled air .
to the appropriate co rtoqent. FIFG 10 graphically illustrates the
novenent ofmeﬁwfﬁﬁ%%t?w %‘E‘E}]BY‘@&P twp fancontrol system swsh glat ing glectroa c k
110 as the main  danper 102 is driven through 720[err] of rotation.

Wien t he t opechanipal rrexequited| - assubstantiad hprogemert everstha pdengrer Alteiaiively,
rotated until the slide danper 104 is in the home position and the

0D 11 0t g it b S Sfis
system which requires only a single electro-mechanical device to control air flow into three
different compartments - similarly a significant improvement over the prior art.
Although the present invention has been described with reference to specific
embodiments, those of skil in the Art will recognize that changes may be made thereto
without departing from the scope and spirit of the invention as set forth in the appended

claims.



118 is in the straight track 108, at a start point 124. The start point 124
for the pin 118 is defined as the point when the prA—3i8—+s iha-the—

straight track 108, 180[err] fromthe Qi tching deyj 4 When
‘the bottom conpartnent 34' calls for cooling, the rrﬂ!ﬂiumwﬂﬂﬁjﬂm,at ed
180[err] until the scoop-like air control surface sthr ough
the duct 52' into the bottom conpartnent 34'. This position is shown in
FIG 9b. Sygemipi:ne main baffle 102 has only been driven 180[err], the
slide baffle remains in the straight track 108 but the pin 118 is nowin a

position 126 adjacent the sw tching device 114. VWhen the m ddl e
conpartnent calls for cooling or the control calls for defrosting, the

mai n danper is rotagted forward agnother Oferr] unti.l the scoop-like air
control sdrfacéi@gerﬁqgéwﬁﬂab%/é??.]ﬁq%@rgﬂ@?{’(f%al rotati on of the
mai n danper 102 noves the swtching device 114 past the pin 118 wherein

the pin 118 is dir ecfirst compartnieat indhe cabiinet pmintainddat a tamperatiire elow G1C; i ng
the 180[err] forward rotation of the main baffle 102, the slide baffle 104

is moved into its r§ddhf sompatdreRPiiithe Ssbinet AidpostdVelowhsuid % boriFartiicht AHS
of the helical track 17
110 operating on.the pin 1 such that cooled air is directed through duct
127 into the mmtgmegagovejl)%f

a third compartment in the cabinet disposed below said second compartment and
maintained at a temperature below 0°C; and

an evaporator disposed in said second compartment.

2. The refiigerator according to claim 1 further comprising a drawer disposed within said

third compartment and positionable in a closed position and an extended open position.

3. The refrigerator according to claim 2, wherein said drawer comprises:
a frame rollingly supported within said third compartment; and
a removable bin supported by said frame.

4, The refrigerator according to claim 3, wherein said removable bin has apertures for -
allowing air to flow therethrough.

5. The refrigerator according to claim 3, wherein said removable bin further comprises:
a back wall and opposite side walls, said back wall and side walls having

apertures for allowing air to flow therethrough.



conmpartment 30'. After 180[err] forward rotation of the nmain baffle 102,
“the pinis in position 128 within the helical track mu m"

al so done in this position so as to mggnm ze the zl l”l "ﬂjllmml
conpartnment by natural convection of the warm noi sturé* | &deh afr ¥ising

t hrough the supply duct if it were not directed to the m ddl e conpartnent.
Addi tional benefits are possible if the defrost is acconplished via

circulatiog of {herdrisihir GRBRAE FFMim 1hPhEd Sorptisiqg e 1] C ai r through the

evapor at or pl enum noi sture 1n the form of frost & ice accunul ated on

tsihgnﬂlﬁggttﬁltgr g r?tgyé(gﬁgﬁingt | onﬂ%@ﬁ%%ﬁ%@ﬂﬁ%h@ l’?%ﬁ cooling -

potenti al of the frost and ice is wutilized @‘? mai nt ai n tt;g‘é (gth
conpar t mentemperagiire belowe0'§ &0 8 sompartraent masntasned %668t i ng causes

significant excursions in the bulk tenperature of the conpartnent adjacent
to the evaporator plenum Rotati ng the mai n danper 102 anot her
180[err] forward, positions the scoop-like air control surface 103 to

agai n diregt ai ghé{#gqg&r O}H&ofhiﬁéto'ﬁmnﬂpmrw .om conpartment 34" as

shown in FI'G 9 tatron of the rmain baff 2p05|t|onsthe p|n

118 at position 130 which |s at t u 0 ]1%@ ck
adj acent the switchi ﬁ‘be‘ffé’Q albaneht P“Eﬁggﬁ r%‘s(,lequerwt i aE | othtsglg t he
mai n danper 102, the switchin d_eV| ce 114 directs the pin 118 into the

strai ght track mmﬁw&mﬂb [CiMyhen the main danper 102 is again rotated
180 forward, the main danper 102 and the slide darrper 104 are ositioned at

their original stargdpetionnetingsaid evaporator antharthaenttoesaid thirdop- | i ke
air control surface 103
compartment;

a first fan disposed in said duct, said first fan operable at a first speed for moving
air into said first compartment and operable at a second speed, lower than said first
speed, for preventing air flow out of said first compartment; and

a second fan disposed in said duct, said second fan operable at a first speed for
moving air into said third compartment and operable at a second speed, lotpver than said

first speed, for preventing air flow out of said third compartment.

8. The refrigerator according to claim 1, further comprising:
.' an evaporator compartment disposed within said second compartment;
said evaporator being disposed within said evaporator compartment and being
potentially operable at a plurality of different pressures;
a duct connected to said evaporator chamber;
a fan for moving air over said evaporator through said evaporator compartment;

and



~directs air through duct 50" into the top corrpartrrent 26' . 1n this

position, the pin 118 is in the straight track at the start po

124. It can be seen, thereforeggt hat by sel ect i m{lu"umnﬂ’ﬁtuﬂk .
mai n baffle 102, cooled air can be selectlvely suppll op,

m ddl e or bottom conpartnent 26', 30' and 34 respectlvel y. The

I nventors have contenpl ated a control schene ut|||2|ng a pl urallty of I|mt

swi tches for si gnall Qﬂ%ﬁﬁa‘lﬂ SRP saLdNel mbﬁﬂgodilsﬁ

the slide darrper nvent ors ave preferably coH?derrpl at eg a control

schene utiIizin I n m, t 0 I on of
t he danper dri v TSBF&TM?WQ%E¢W}W&§¥%¥W%W§%ﬁ| ty of a
m croprocessor based control for signaling the home position of the main
danper 102 and the slide danper 104 for every 720[err] of rotation. In this
manner, a controller, responsive to cooling demand signals fromeither the
top, mddle or A i8iapt S, can energi ze the drive notor 106 to
rotate the nmain danper 102 for selectively positioning the danpers in the

correct positions foﬁcf’dlﬂéillﬁhﬂ 9 af R4t adirdtl & sécdnd, A AR BonPhrin&f? 'SP Whidkeap! -
FIGS. 11 through 13 ilTustrate a second enbodi ment baffle assenbly 130 for

the least two are maintained at different temperatures;

a cooling system having a single evaporator for cooling the air in the refrigerator;

a duct system fluidly connecting the first, second, and third compartments; and

an air flow controlier having a blower for forcing air over the evaporator and the
air flow controller directing the forced air through the duct system to the first, second, and third

compartments as needed to maintain their respective temperatures.

10. A refrigerator according to claim 9, wherein the air flow controller comprises:

a first fan disposed in said duct, said first fan operable at a first speed for moving
air into the first compartment, and, at a second speed, lower than said first speed, for preventing
air flow out of the first compartment; and

a second fan disposed in ssid duct, said second fan operable at a first speed for
mo;ing air into said second compartment and at a second speed, lower than said first speed, for

preventing air flow out of said second compartment.

1i.  The refrigerator according to claim 10, wherein said duct system has a first inlet portion
for supplying air into said first compartment and a second inlet for supplying air into said second
compartment, said first fan is disposed adjacent said first inlet, and said second fan is disposed

adjacent said second inlet.



.refrigerator according to the invention. The refri Mntlally

i dentical to the refrigerator disclosed in the previog \
Therefore, simlar parts will be identgffied with si ‘\ | oned
by " suffix. Unlike the previous baffle assenbly 96, I rect® t Aat .

substantially all of the air flow across the evaporator tube be di rected to
the demandi ng conpartnent, the baffle assenbly 130 is a proporti onal

baffl e ass I r | f be e demandl ng
conpart nmen yr %@P@%& g@@l 53@&?@443‘88"8‘% sygt\éﬁ‘et?’ﬁhp

assenbly 130 corrprl ses a bl o ssenbl 13 05|t|oned abgve the .
evapor at or and rmuntﬁe‘f?%e‘isﬁé @%&K%’Wﬁ th said eyaporatepfos mavingfefiiggrant
fromthe second conpartnent 30" The baffl e assenbly 130 al so conprises a
f resh f ooctheough dtidevaporatodi ng fromduct 50" into the second conpar t ment
30". The baffle assenbly 130 further conprises a rmveabl e danper assenbly

132 draus air aorose t Rag SRl K6 sclstbiely Coct austs s o M SO

Eﬂg er gggﬁltlognogft{]heﬂgglr e&ﬁaus&ggéﬁ M ﬁ}ggssen%w ‘m" 38&;0' >

ggugﬁ? dbizt heAf nghlaﬁ%e&; th‘@tafelfsel%"%bﬁw i !éﬁed I gg%owgup%?y; o
and

control means for receiving user input and operating said latching relay to
energize or de-energize said compressor and for firing said first and second switches such that

said first and second fans can be selectively operated at said first and second speeds.

13.  Arefrigerator according to claim 9, wherein the air flow controller comprises a
proportional baffle to proportionally direct the cooled air from the evaporator, through the duct

system, to the compartments as needed.

14. A refrigerator according to claim 13, wherein the proportional baffle comprises a
movable deflector positioned in the duct system near the outflow of the forced air and between
at least two of the first, second, and third compartments to proportionally deflect the forced air

between the first, second, and third compartments.

15. A refrigerator according to claim 14, wherein the air flow controller fncludes a
microprocessor control connected to a temperature sensor in at least one of the first, second,
and third compartments and a motor connected to the deflector, wherein the position of the

deflector relative to the outflow of forced air is adjusted by the microprocessor control in



_second conpartnent 30". In greater detail, the-blewer—assenbly 132
conprises a housing 138 having an inlet 140 and an o 4 f an_ bl ade
144 is positioned within the housing 128 and operablytmﬂﬁ&wg- w ,uﬂ

el ectric nmotor 146 for turning the fan blade 144 in r ut
from the control systemof the refrigerator. Upon operation of the notor
the fan blade 144.is rotated to draw air across the evaporator and

exhaust st hpsmiehs thedit leasl 6 efpérafir® ¥oSio altePiidipSpokfien bffofeel i tetdsdnl
of duct 50" gnd duct 52". ﬁp& The defl ector assenbly 136 conprises atﬁgI

def | ector n electric notor 150, having a limt
switch (noﬁégﬁggmﬁ{d?wgﬁgﬁkg%gmﬁs I's noved by the electric notor 150
bet ween a predetern ned range which generally coincides with the hei ght of
the exhaust opening 142. In this way, the electric notor can nove the

defl ector 148 to various positions wth respect to the exhaust opening 142
to control 16.he Arrefiigeratomacobrditigrtosaimi ldgwherein the ductsystempeompsesairstpuirtiors
defl ected to the duct 50" and duct 52", respectively. The limt swtch
permits t hextemdisig Betweérdthe Forced @i betflowoardahe fifst 06mpittméSi sdcbid Portibh extending

def |l ector. The fresh food supply duct 134 has at one end an air

1592 : : ) ,,’ . . fot

tsﬁgogecondgconpar ‘E %%}r??a %Tonﬁ?gyﬁdhtgga’&&d&oﬁ % he Frafe}g F(% r@tﬂgloéfﬁ'g{)é &gﬁ%p 234
into, th d t t 30 d i I d by, |, ..

damper  di 1 PRIVER (6 Hrst AOBIRINJIRe teeRpd Fompacimens, anoyletein fic deleetor s posigiaped

way. In operation, the controller initially calibrates the position
of the danpahe jutgtitnyof the first and second portions of the duct away from the return portion.

17. A refrigerator according to claim 13, \.wherein the blower is positioned at the outflow of
the forced air and within the duct system, and the proportional baffle comprises a movable air
dam movably mounted to the blower, whereby moving the air dam proportionally splits the
forced air outflow where it is directed to the first, second, and third compartments through the

duct system.

18. A refrigerator according to claim 17, wherein the air dam comprises a disk having an

upstanding wall extending along-a portion of the circumference of the disk.

19. | A reftigerator according to claim 18, wherein the duct system comprises a first portion -
extending between the forced air outflow and the first compartment, a second portion extending
between the forced aif outflow and the third compartment, and a return port'ion extending
between the first portion and the second compartment, and wherein the air dam is positioned at

the junction of the first and second portions of the duct away from the 'retum portion.



noving it to his home state, either all the way or—alH—the—way—dowa,—which

“trips the limt switch. Once the controller senses one of the
conpartments, the fan 146 is actuatedqo spin the Uil' ma ”ﬂli ch
draws air across the evaporator, cools it and exha o ey whe

exhaust opening 142. The air is then proportionally separated and
20 directed into the ducts 50" and 52" by the deflector 148. The

control l er cgntindes .aonitori . . 1 he
Germnd 1 o noftisar 165 TeBRRRyOL SR ihe fy APHFS Waltia A GABRRIS TEdietaie 4
activates the electric nmotor 150 and bunps (noves the deflector a discreet
amount) t he puralicefhiffergnt-pressprest i on to i ncrease the proportion of air flow -
to the conpartnent issuing a greater demand for nore cooling. The
controller continues refining the position of the deflector 148 until the
air is proportionally split to a desired anount so that the denmand of all
of the CO”pfiﬁi.”enTﬁefeﬁiéeﬁétbﬁiécﬁgdin%to claim 9 Whein shitl dihéshu@D sybfen Rirtletrate a
third enbodi nent danper assenbly 160 for the split- freezer/refrigerator
according to_the.invention. The third enbodi mrent danper assenbly 160 is

i1 lustrated PHRTE context of the refri gerator according to the invention.
Therefore, simlar parts,wll be identified by simlar nunbers wth the
addition ofthe "' suff#maimdampes; r d

means for rotating said main damper for directing said air flow to said first or
third compartments;
a slide damper supported adjacent said main damper and having a cam-like
engagement with said main damper such that rotation of said main damper operates to
laterally move said slide damper such that said slide damper can be positioned to direct air

flow to said second compartment.

22. A refrigerator, comprising:
at least three separately cooled compartments;
an evaporator chamber having an outlet;
an evaporator disposed in said evaporator chamber;
means for moving air over said evaporator and through said outlet;
baffle means disposed at said outlet for selectively directing iﬁdepéndent air

-

flow to said at least three separately cooled compartments.



~enbodi nent danper assenbly 160 is simlar to the second enbodi ment danper
assenbly 130 in that it proportions the air flow across the evaporator
into the different conpartnents of the?orefrigerator. The baffle
assenbly 160 conprises a blower assenbly having a fan bl ade 162 and a

el ectric notor 164. The baffle assenbly 160 furt-her conprises a deflector
assenbly having a rotatable air dam 166 operably connected to an timng
notor 168. The baffle assenbly 160 aI§?%-ﬂ£+ ¢fles a housing having an upper
housi ng member 170 to which is nounted ectric notor 164 and a | ower
housi ng nmenber 172 dam 166, the
timng notor 168 ak FH ¢ A A s—tte second enbodi nent
air dam the third enbodlnent air dan1160 al so |ncludes an air duct 174
ext endi ng from t hA refiigerafi Havinga middledrash &retdm@mpaement arifiirerefatively lage bottom
174 has a scoop 176 extending into the duct 50"'' at one end of the air

duct and a nRELR} coRER@ient hiriniRa belbiBthfes fiod ComphAmeitcardatelatively small

conpartnment 30"" at the other end of the air duct.

third embodl BEDk: &l fdrfindht 2t Red BBl ih HRAP{obY WhialtBER The daﬁowméew

separating t

compartment preferably supports a drawer including a frame and a removable bin. Cool air
can be supplied to the compartments of the refrigerator by employing a two fan control
system such that no electro-mechanical baffles are required. Alternatively, cool air can be
directed to the compartments of the refrigerator by use of a baffle which requires only a
single electro-mechanical device to control air flow into three different compartments. The
baffle includes a main rotary damper which can be positioned to provide proportiénal

amounts of chilled air to the three separate compartments based on the degree of cooling

i



first conpartnment 26"' fromthe second conpartnent 30"' and extends between
the rear wall 49"' of the second conpartnent and the back wall of the
refrigerator. The first housing portion 170 is nounted to the rear wall
49"' of the second conpartnment 30"' and the second housing portion 172 is
mounted to the interior back wall of th¥gabinet of the refrigerator. In
this position, the timng notor 164 is positioned adjacent the rear wall
49"' and above the evaporator 44"', resulting in the fan bl ade 162 being
positioned within the ducts 50"" and 52"' at the junction thereof

In operation, the controller initializes the position of the air dam 166 by

actuating the electric notor 168 to rotate the air dam 166 until it trips
the limt switch. The controller then nonitors the demand fromthe sensors
and the conpartnents 26"' and 34"'. Once there is a denmand by one of the

sensors for cool;g of the conpartnent, the 24N bl ade 162 is rotated by
actuating the el not or 164 The rotat|o‘ of the fan bl ade 162 draws
cool air over the or at or ‘ edtnt o t he ducts 50"
and 52"'. The proportl ; 1 t he ducts 50"
and 52"' is determ ned by}the ¢ 6. Inits top
center position, the air pf fectively shuts all ai}f flowto the
first conpartment 26"'. |n i pt t om center position, the air dam
[

effective shuts off all aifr f fo the third conpartnmenf 34"'. Therefore,
dependi ng on the degree of fromthe sensor first and second
conpartnents 26"' and 34" t he r dam 166
a di screet anount) i QT %/ o the

conpartnment that has

22~

38<

34—\'\__

40—



a higher demand. This process is repeated until the air flowis
‘sufficiently proportioned to satisfy the demand from both conpart nents.
Turning nowto FIGS. 17 and 18, details of the drawer 40 slidable within
the third conpartnment 34 are shown. The, drawer 40 includes a frane 232
which is connected to the thﬂZh%openable door 32. The frame 232

I ncl udes a pair of runner nenbers 234 each having a roller 236. Each
runner nenber 234 is rollingly supported by support wheels (not shown)
attached to the side walls of the third conpartnment 34. The frane 232
supports a basket 238 having a back wall 240, side walls 250 and a front
wal 1l 252. The basket 238 is rennvable5|fron1the frame 232 such that the
basket 238 may be easily cl eaned. ' As descri bed above, cooled air is
supplied into the 9 rd conpartment 34\mhen a0ting 1is required. The
basket 238 is designed to pronote opi#figl “ar~Jf | ow t hroug he drawer 40
for cooling food ite di sposed 't hi ASANAP K ’ t hi s purpose,

t he back wall 240 of t T 238 e i sed center
portion 242 and a plurali 2 Y vi ded

al ong the top portion of # AInto the third
conpartnent 34, via the tléb 246 whi ch
is matched to the —

. -52

44




radi used center portion 242 of the basket 238. The cold air flows through
the inlet vents 244 and over the food itens disposed within the basket

238. To provide for air return, a plurality of slit-like outlet
vents 248 are provided on the front | | ©252 and the side walls 250

t hrough which the air exits the baskergzéﬁ The return air flows along the
side walls 250 and the bottomwall of the basket 238 and into the inlet of
the air return duct 53. A divider (not shown) extending fromeither the
back wall 240 of the basket 238 or the rear wall of the third conpartnent
34, can be provided between the supply duct 52 and return duct 53, for
preventing short circuiting of the cold air flow through the drawer 40.

It can be seen, i >Apr e i nvention provides a uni que and
advant ageous cofgi gur ati on e+~ fir1 gerator. The configuration conprises
a refrigergtortypavi a relati Q\ 1l ar ge_hottom freezer conpart nent
arranged béfow Npe fr=:sh food c r TITET nd a relatively small freezer
conpartnent arr i above the 1 food conpartnment. Moreover
the bottomfre e . ppef erably a uni que drawer type
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conpartnment with a easy to clean renovable bin. Cool air can be supplied to
the conpartnents of the refrigerator by enploying a two fan controel system
such that no electro- nechanical baffles are required - a substanti al

i mprovenent over the prior art. Altern%'vely, cool air can be directed to
the conpartnents of the refrigerator by/uze of a unique baffle system
which requires only a single el ectronechani cal device to control air flow
into three different conpartnents - simlarly a significant inprovenent

over the prior art. Al t hough the present invention has been
described with reference to specific enbodinments, those of skill in the
Art w il reeeghtze—that—cphanges ey benadethereto—wthout—departing ffom -

the scope pnd spirit of the invention as set forth in the appended cl ai [rs.
W claim 1. A refr geratcg having a cabinet, the refrigerator
conpri si ng} wa fi §t conpartment in the cabi net nmaintai nefl
at a tenpefature bel g% . a second conpartnent in }he
cabi net di pposed be corl’q)((j\rt ment- and

IS COMPARTMENT .

30 CALLING FOR
COOLING ?

/70_

ENERGIZE FAN 54 AT 100% | ..
AND FAN 56 AT 55%

IS COMPARTMENT
34 CALLING FOR

ENERGIZE BOTH
- FANS AT 100% RPM

1S COMPARTMENT N\ NO
34 CALLING FOR .
COOLING ?

4,

)

ENERGIZE FAN 56 AT 100% | -
AND FAN 54 AT 55%

78 TURN FANS OFF |
" |FTHEYARE ON

FIG. 4



.mai nt ai ned above Of[err]C a third conpartnent in the

cabi net di sposed bel ow said second conpartnent and mai ntai ned at a
tenperature below O[err]C, and an evaporator disposed in
sai d second conpartnent. 2. The refrigerator according to claim1l
further conprising a drawer disposed mf,hin said third conpartnment and
positionable in a closed position and an extended open position. 3.

The refrigerator according to claim2. wherein said drawer conpri ses:

a frame rollingly supported within said third conpartnent; and

~a renovabl e bin supported by said frane. 4. The refrigerator
according to claim3, wherein said renovable bin has apertures for
allowing air to flow therethrough. 5. The refrigerator according to
claim 3, wherein said renovable bin further conprises: a

back wall and opposite side walls, saLﬂ back wal | and side walls having
apertures for allowing air to flow thérlethrough.
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6. The refrigerator according to claim11 further conprising:
means for converting said third conpartnent froma conpartnent naintained
at a tenperature below O[err]C to a conpartnment nmintained at a

t enper ature above O[err]C. 7. Th efrigerator according to claim1,
further conprising: an gymporator conpartnent di sposed
within said second conpartnent, said evapor at or di sposed t herein;

onpartment to said first and third
fan disposed in said duct, said first

a duct conne
conpart ment

i g r
# S # o’ z ’-
WO L vl . ra 4

fan operablfdlat a first speed folfovi D air into said first
conpart nentpdand ope le at a se¢d eed, lower than said first
speed, for event i ir flow ogty, said first conpartnment; and
a second fgd|di sposed in said dugfrl said second fan operable at a first
speed for RN~ e id third conpartnment and operable at a
second speepkeing first speed, for preventing air flow
out of said\jhird coi® t ; 106
\ o8 .
NEE %
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8. The refrigerator according to claim1, further conpri sing:

‘an evaporator conpartnent di sposed within said second conpartnent;

sai d evaporator being disposed within said evaporator conpartnment and bei ng
potentially operable at a plurality of_dj fferent pressures;

a duct connected to said evaporator ch ; a fan for
novi ng air over said evaporator through sald evapor at or conpart nent,

and 26

baffl e neans for selectlvely directing air from said evaporator conpartnent
into said first conpartnment, said second conpartnent or said third
conpartnent. 9. A refrigerator conprising: a cabi net
having at least a first, a second, and a third conpartnent of which at

| east two are nalntalned at dlfferent t enper at ur es; a
cool i ng system havin rator for cooling the air in the

refrigerator;
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a duct systemfluidly connecting the first, second, and third conpartnents;
and an air flow controller having a blower for forcing air
over the evaporator and the air flow controller directing the forced air

t hrough the duct systemto the first, gecond, and third conpartnents as
needed to maintain their respective te%atures. 10. A refrigerator .
according to claim9, wherein the air flow controller conpri ses:

a first fan disposed in said duct, hd first fan operable at asghrst speed
for moving air into the first conp ment, and, at a second. spged, |ower
than said first speed,zsf,or weveniang  air flow out, of t! @ f i

conpartnent; and ~co™ ; S cond fan di spgsed in d dugt jpgaid
second fan operable at a firgtfispe noving air intg sdi d sgxond
conpartnent and at gpgego ed, lIothan said firs r 106
preventing air flow out S S c artnment. 1T
refrigerator accordpgd._t thz in said dysd Am S t
inlet portion for s ' réi d first canpalr timenl-andji ond
inlet for supplyinggélr Mo —4uPd ndlf conpar t L. | slai-diiQSy 4 i s
di sposed adj acent inl el ai d secon S-[i )
adj acent said second f =8 - /’ ;'r'
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12.
‘further conprises:
sai d evaporator for

suppl y; afir
first fan to a po "supply
sel ectively connec \gﬂsa|d

E

':\‘

control neans for rece|V|ng
ener gi ze or de-ener gi 24"sa
second swi tches such that
operated at said first and
to claim9, wherein the air
baffle to proportionally di
the duct system to the co
according to claim13, wherg
defl ector positioned in the
and bet ween ogt

m

\ ¢

7t el

s
~

u

30/

44—

movi ng refrigerant
a latching relay for selectively conne

The refrigerator according to claim9, wherein the cooling system

a conpressor fluidly interconnected with

through sai d evapor at or,
ng said conpressor to a power

st smntch selectlvely connecting said
S S£ond tch for
2 ‘sdpply;  and
ser i nput and operating,siid latching relay to
onpressp6"and for 1BOring4aid first and
d f| rst and secondwan< n §§,sel ectively
Me53-886 55— A ri ator according
dﬂ*ﬂﬂfﬂmﬂﬂﬁ 4ﬁﬁﬂfﬁ? proportional
the cool ed arks ﬂ» 3 evapor at or, through
art nents as needed. 41 Arefrigerator
t he proportional b.gfle’ nses a novable
ct system near the cgy‘ A he forced air
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~at least two of the first, second, and third conpartments to proportionally
“deflect the forced air between the first, second, and third conpartnents.
15. A refrigerator according to claim 14, wherein the air flow controller
i ncludes a mcroprocessor control co cted to a tenperature sensor in at

| east one of the first, second, and tTjcd conpartnments and a notor
connected to the deflector, wherein the position of the deflector relative
to the outflow of forced air is adjusted by the m croprocessor control in
response to the at |east one tenperature sensor to alter the proportion of
forced air between the first, second, and third conpartnents. Gn A

refrigerator according to clain1 mhereln the duct syprenedmgrises a

first portion extending b? &gif forced air outflo ;and the:flrst

conpartnment, a second porti'qn exteRdi ng B2t weptst he Ltof ce r jout f 1 ow and

the third conpartagn ___:JJ_:_M_,_WJ_JJHE;JJ_IALIJJ;/4, -ef%é?L {he first

portion and the secono,’f””"“”*“f“‘fT’TF*”T“'”jﬁg;o \-ctq%é ; posi tioned
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at the junction of the first and second portions of the duct away fromthe
return portion. 17. A refrigerator according to claim 13, wherein the
bl ower is positioned at the outflow of the forced air and within the duct
system and the proportional baffle cquypsises a novable air dam novably
mounted to the bl ower, whereby noving t air dam proportionally splits the
forced air outflow where it is directed to the first, second, and third

conpartnments through the duct system 18. A refrigerator according to
claim 17, wherein the air dam conprises a di havi ng an upstandi ng wal |
extendlng along a portion ofthe circunferenee of the disk. 19. A

refrigerator according to claim 18, mherelngphe duct system conprises a
first portion extending between the forcedggir outflow and the first
conpartment, a second portion extending beimween the forced air outflow and

the third conpart t, and a return porg extendi ng between the giNst
portion and the sécond conpartnent, an rein the air dam 0 I ohed
at the junction of the first aﬁp secgn ortionagof t he duct a romthe
return portion. O . =
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20. The refrigerator according to claim9 wherein said evaporator is
operable at a plurality of different pressures. 21. The refrigerator
according to claim9 wherein said air control systemfurther conprises:

a mai n danper; _ means foh otating said main danper for
directing said air flowto said first oyiz third conpartnents;

a slide danper supported adjacent said nmain danper and having a camlike
engagenment with said mairéb&anper such that rotation of said nmain danper
operates to laterally said slide danper such thah said slide danper
can be positioned to dirgct air flowto said secon 22.
A refrigerator, oNpr i Shfagies at | east yhree separ at3§1y

cool ed conpart :f’:’:r’g B /\\ nber havjia
outlet; ‘\l\ ‘ »».\ i : Jarts 2

means for moving \\\" i

GOnpart ment .




baf f] ans disposed at said out et for SehERiLye v diTectng i ndependent
a/rﬁ'E f ISRARCGH REPORASt '/?a‘f!rm@gms%’p%m%?gcool ed conpartnents.-

TEXT OF THE ABSTRACT:

MULTI-COMPARTMENT REFRIGERATION SYSTEM

A refrigerator (20) having a middle fresh food compartment (30) and a relatively large bottom
freezer compartment (34) arranged below the fresh food compartment and a relatively small
freezer compartment (26) arranged above the fresh food compartment. The bottom freezer
compartment (34) preferably supports a drawer (40) including a frame (232) and a removable
bin (238). Cool air can be supplied to the compartments of the refrigerator by employing a two
fan control system such that no electro-mechanical baffles are required. Alternatively, cool air
can be directed to the compartments of the refrigerator by use of a baffle which requires only a
single electro-mechanical device to control air flow into three different compartments. The
baffle includes a main rotary damper (1) which can be positioned to provide proportional
amounts of chilled air to the three separate compartments based on the degree of cooling
) required. s

Fig. 2
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