Feb. 2, 1954 C. D. HARRIS ETAL 2,667,763
COOLING MEANS FOR MOTOR COMPRESSOR UNITS
Filed Sept. 29, 1950 2 Sheets-Sheet 1

41_{ | ‘ ////ﬁ: — ,Z;ZZ/@??Z Zo7ris.
4{ - 0 1 Charles [ HAarris
- | | oberl £, Lcktiorr
22\t wj} 1 :::&::-rf ok j_?,ﬂ'oseé
4g4/‘ ' M eratd - %%mdrd

i M7 77000 Rl O Bl
Jé&é‘g@éy 20 d{ﬁ(y

2/ 19



Feb. 2, 1954 C. D. HARRIS ETAL 2,667,763

COOLING MEANS FOR MOTOR COMPRESSQR UNITS:

Filed Sept. 29, 1950 2-Sheets-Sheet 2
22
24
AE
A3
|
a2 9 A7
S g
T 7.3
U 28
Jo P 27
44 (I Kjé‘ J)
O 2R
02— =5 I7
o4 e |
207 %% ' JJ

o e
\\ 2 L72 e é/n fors:
) Charles D Harris
/l Lobert L. Lichhorre
ST 136 ke B Lrosek
62227?21%2(/;7044%§z%2z2627”22

. 37 :
33 - 7% Rauls O. /OWJ@




Patented Feb. 2, 1954

UNITED STATES

COOLING MEANS FOR MOTOR COMPRESSOR
"UNITS

“Charles’ D. Hatfis,“Robert-L. Eichkiorn, John:R.

:Prosek, “and "Gerald P. McNamara, Evansville,

~Ind.,

2,667,763

PATENT ‘OFFICE

-assignors to International Harvester

Company, a corporation of New Jersey
“Application -September 29, 1950, Serial No. 187,546

. ~6 ‘Claims.
This invention relates generally to ‘the “art’ of
refrigeration and motfe ‘particularly to ‘an im-
proved refrigerant system and titotor-compressor
‘unit.
‘This 1nvent1cn appliés to'a 1efr1gerant ‘systerm

(CL

in which “the " refrlgerant s - ‘Grawn  from the,

evaporator ‘by 'a ‘motor- compressor Unit, -com-
;pressed and’ then passed through ‘a’ condenser ‘to
be cooled - and 11queﬁed “During this* operatlon
‘the ‘moter-compressor’ umt generates ‘consider-
_able ‘heat and’ some médans ‘must be provided to
¢ool the unit. In ma,ny systems an -electric fan
‘is- prov1ded for circulating room’ alr into- contact
‘with ‘the "condenser and then - over the ‘Thotor-
‘compressor unit m order {0’ cool ‘both the con-
‘dénser and motor: compressor ‘Uhit. “If this fan
’could be ehmmated, ‘the initial cost of the sys-
“fem ‘would be decreased aiid the system would
‘operate more  efficiehtly With'a lowér noise level

One object of the present invention is to‘pro-
vide a refrigerant system in-which the necessity
for a'gooling fan is eliminated.

_ Another object of the invention is to providea
jmotor ~-gompressor univ vnth a coohng coil im-
'melsed in ‘the mbrlcatmg “0il through which re-
"frrgerant is circulated in order to’ cool the motor
: ‘apd compressor

& further object of the invention is to provide
a refrrgera*or cabinet ‘with ‘a condenser coil
‘mounted on a portion of the cabmet’s outer ‘wall
‘50 that the heat from the refrigerant within the
condenser coil will be conducted 0 saidouter wall
and dissipated to the air sur roundlng the cabinet.
_ A further object of the invention is to prov1de
peans for heating the outer ‘walls of a refrig-
”erator calbinet above rooin temperature in order
to prevent the condensatlon of ‘'moisture from
the air unto the outer walls
A still further ob_’,ect is to prov1de a refrigerant
_system with a motor-compressor ¢ooling eoil con-
nected betwee'q a Dair of coridensers. .The com-
pressed refrigerant flows through the first con-
_denser where it is partially cooled and liquéfied,
then passes through the cooling coil where it is
reheated, and then flows through the second con-
:ﬂdenser where it is completely ¢ooled and lique-
fied,

Further ohJects and advantages of the present
,1nvent10n will become apparent as the following
:deScrrptlon proceeds and the features of novelty
which characterlze this mventlon will be pointed
out Wlth partrcularlty in the claims ‘annexed to
and formmg a part of this spemﬁcatlon
For a better understandmg of. the present in-
ventmn reference may be had to the accompany-
ing ‘drawings in which:
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Fig. 1 is a Yerspective view 0f a’refrigerator
cabinet, with a portion cut'away,; embodying the

‘present invention.

“Fig. 2 is a right end’view of the cabinet -of
Fig. 1 with the conidensing usnit housing: rémoved.

Fig.3isa dlagrammatlc view of- the refrigerant
system with ‘a portion of the motor-compressor
casing cut away.

Fig. 4 is a perspective View of ‘the cooling teil
with the casing represented by dotted lines.

Refarring to the ‘drawings, fiuineral *{§ desig-
nates generally a freezéy chest or'cdbinet having
a decorative outer:shéll ff’séeured to base {2.

Spaced ‘within -outér ‘sheil”l{~is -an inner ‘liner
13 having walls which fo¥in“a food storage com-
pariment i4. TInsulating: materral 18 ig placed
between the outer shell i and inner liner 12-in
order to reduce heat 10s$ to'a minimum. A break-
er strip member (5 bridges-across the top edges
of outer-shell {1-and innerliner {3:in order ‘to

A door {7 is hinged to outer-shell I which-closes
angd seals around the-f6od' storage“compartment
t4. A condensing unit“hotising 18 is removably
sesured to base 1% and a motor-compressor init
19 and a static condenser 29 are Secured to base
{2 under housing 8. “A’grille 21 is’ ‘provided in

'the no*rt wall of housmfr 18 through Whlch con-

the motor compresso? unit IS ‘and’ static con-
densor 28.

An evaporator eoil 22-is-bént into several loobs
or runs which fit around the walls“of-inner-liner
15 and are se cured thereto by» clamps-23 which
are spot welded - unto ‘tHe innér lnér. A ‘con-
Genser coil 24 is bent into several loops or runs
which fit against the inner surfaces of the walls
arg seeured in- place by
clamps 25.

The motor-compr esgoi-anit #9748 provided with
an upper casing £§ and & Tower: casmg 27 which
are secured together in‘sealed telationship-at
28. A compressor 29 is chsposed in-Jlower- cas-
ing 27 angd an eleciric motor 80 for driving ‘the
compressor is positioned in upper casing 28. De-
tails of the motor 39 and compressor 29 are not

‘shown since thiey dre mot important to ‘the in-

vention. » ]

Tn sealed mokor-compressor units of this type,
considerable heat is genetrated during the opera-
tion of the refrigeration system. In order tore-
move heat from the motor-compressor unit {2
so that it will operate mors efﬁc1ently, the présent
intvention provides a cooling coil 31 Which is lo-
cated in the lower portlon ‘of “bottom’ casmg 27

“Below thé surface of the lubricating oil ‘32,  Coil
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31 is bent into an upper run 33, turn 34 and
lower run 35. The runs 33 and 35 are parallel
and are circular shaped. The end portions 36 and
37 of runs 33 and 35 respectively extend through
bottom casing 2T and are secured thereto by sil-
ver solder 38. The runs 38 and 35 are positioned
between compressor 29 and bottom casing 27 and
extend approximately three quarters of the way
around the compressor.

Slots 32 and 40 are provided in end wall 41 of
the outer shell {{ through which conduits pass
to complete the refrigeration system. The com-
pressor inlet 42 is connected to evaporator coil
22 by conduit 43 and the compressor outlet 44
is connected to the static condenser 20 by con-
duit 45. Conduit 46 connects the end portion 37
of lower run 35 of the compressor cooling coil 31
to static condenser 20 and conduit 47 connects
the end portion 36 of upper run 32 to the con-
denser coil 24. The condenser coil 24 and evapo-
rator coil 22 are connected by a restrictor tube 48.

During the operation of the refrigeration sys-
tem, the compressor draws refrigerant vapors
from the evaporator coil 22 through conduit 43,
compresses the vapors and then forwards the
compressed refrigerant through conduit 45 fo the
static condenser 25. As the compressed refrig-
erant flows through the static condenser 2§, it
will lose some heat to the air surrounding the
condenser and be partially condensed. From
condenser 20 the refrigerant flows through con-
duit 46 to the cooling ccil 3f where it absorbs
heat from the hot lubricating oil 32 and again
returns to the vapor state. Since the lubricating
oil 22 is circulated into contact with the com-
pressor 28 and electric motor 28, it will pick up
considerable heat while the refrigeration system
is operating. As this heated oil comes into con-
tact wtih cooling coil 31, it will be cooled and the
operating temperature of the motor-compressor
unit {9 will be lowered substantially.

The refrigerant is carried from cooling coil 31
by conduit 47 to condenser coil 24 where heat is
conducted from the refrigerant to the outer shell
i1 and then dissipated into the air surrounding
the cabinet. The refrigerant will be cooled and
condensed and the outer shell ¢{{ will be heated
a few degrees above room temperature. In re-
frigerator cabinets of the type described, some
heat leakage will occur between the inner liner 13
and outer shell {1 which causes the temperature
of the outer shell to be lowered below room tem-
perature. As the room air strikes this cool sur-
face, moisture will condense from the air onto the
outer shell. This is very undesirable since the
condensate is harmful to the finish of the outer
shell and will eventually drip onto the room floor.
In the present invention, no condensate will col~-
lect on outer shell 11 since it is heated to a tem-
perature slightly higher than the room tempera-
ture by condenser coil 24.

From the condenser coil 24 the refrigerant is
metered by restrictor tube 48 into the evaporator
coil 22 where it absorbs heat from the inner liner
{5 and is vaporized. The temperature of the
inner liner I3 is reduced sufficiently to cool the
food compartment 14 to the desired temperature.
From the evaporator coil 22 the refrigerant re-
turns to the motor-compressor unit {9 through
conduit 43.

While there has been shown and described a
particular embodiment of this invention, it will be
understood that various modifications and
changes will occur to those skilled in the art. The
disclosure is illustrative and the invention is to
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be limited only in accordance with the claims ap-
pended hereto.

What is claimed is:

1. In combination, a refrigeration system com-
prising series refrigerant circuit means operable
to cause a refrigerant to absorb heat in one por-
tion thereof and to emit heat in another portion
thereof, a casing, a motor-compressor unit for
operating said series refrigerant circuit means
disposed within said casing, an oil for lubricating
and cooling said motor-compressor uhit, an oil
reservoir in the bottom portion of said casing and
containing said oil, and a coil disposed in said oil
reservoir in heat exchange relation with said oil,
said coil having runs which extend around said
compressor and end portions which extend
through said casing and are secured thereto, said
end portions being connected in series in said one
portion of said series refrigerant circuit means
wherein said refrigerant absorbs heat so that said
refrigerant flows through the coil and absorbs
heat from said oil.

2. In o refrigeration system, a casing which
encloses a motor-compressor unit, an oil for lu-
bricating and cooling said motor-compressor unit,
an oil reservoir in the bottom portion of said cas-
ing containing said oil, said compressor extend-
ing into said oil reservoir, a cooling coil positioned
in said oil reservoir having circular shaped turns
which extend around said compressor and end
portions which extend through said casing and
are secured thereto, said turns spaced between
said compressor and said casing, a heat exchange
unit connected in said refrigeration system and
to said coil, and a refrigerant in said system
which is cooled by said heat exchange unit and
then passed through said coil where it absorbs
heat from said oil from the motor-compressor
unit.

3. In a refrigeration system, an evaporator, a
motor-compressor unit, a pair of condensers, a
casing which encloses said motor-compressor
unit, a reservoir provided in the bottom portion
of said casing for collecting lubricating oil, and a
coil disposed in said oil reservoir having circular
shaped turns which extend around said compres-
sor and end portions which extend through said
casing and are secured thereto, said end portions
being connected between said condensers, means
connecting said motor-compressor unit and said
evaporator to said condensers so that said motor-
compressor unit is operable to deliver refrigerant
to one of said condensers, through said coil,
through the other of said condensers, through
said evaporator, and to draw refrigerant from
said evaporator when said system is charged with
a refrigerant, said one condenser formed to op-~
erate to pre-cool said refrigerant delivered there-
to, said pre-cooled refrigerant delivered through
said coil operating to draw heat from said oil, and
said other condenser formed to operate to cool
said refrigerant delivered therethrough.

4. In a refrigerator cabinet, an evaporator, a
motor-compressor unit for drawing refrigerant
vapors from said evaporator and compressing the
same, a first condenser for partially cooling the
refrigerant, a second condenser for completely
cooling and liquefying the refrigerant, said sec-
ond condenser disposed in heat exchange relation
with the outer walls of said cabinet, g casing for
enclosing said motor-compressor unit which has
a reservoir for lubricating oil, and means for cool-
ing the motor-compressor unit, said means in-
cluding a cooling coil disposed in said reservoir
in heat exchange relation with the lubricating oil,
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said cooling coil being connected between said
-condensers so that the refrigerant will flow there-
through.

5. In a refrigerator cabinet, an evaporator, a
motor-compressor unit for drawing refrigerant
vapors from said evaporator and compressing the
same, a first condenser for partially cooling the
refrigerant, a second condenser for completely
cooling and liquefying the refrigerant, said sec-
ond condenser disposed in heat exchange rela-
tion with the outer walls of said cabinet, a casing
for enclosing said motor-compressor unit which
has a reservoir for lubricating oil, said compres-
sor extending into said reservoir, and a coil dis-
posed in said oil reservoir having runs which ex-
tend around said compressor below the surface
of the oil and two end portions which extend
through said casing, said first condenser being
connected to one end portion and said second
condenser being connected to the other end por-
tion so that refrigerant will flow through said coil
and absorb heat from said oil.

6. In a refrigeration system, a casing which en-
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- closes & motor-compressor unit, an oil for lubri-

‘cating said motor-compressor unit, an oil reser-
voir provided in said casing, a first condenser for

_ bartially cooling refrigerant within said system,

- % second condenser for completely cooling the re-

.-frigerant, and a cooling coil disposed in said oil
; reservoir in contact with said oil; said coil being
--connected between said condensers so that the
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Partially cooled refrigerant flowing therethrough

“from said first condenser will absorb heat from

said oil. '

i CHARLES D. HARRIS.
ROBERT L. EICHHORN.
JOHN R. PROSEK.
GERALD P. MC(NAMARA.
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