July 28, 1942. | W. J: MeCOY, JR 2,290,984

REFRIGERATING APPARATUS

Filed Dec. 18, 1941

“Willém J McCay, Jr.

~ INyENTOR
By Aot -

-ATTORNEY




UNITED STATES

Patented July 28, 1942

2,290,984 -
REFRIGERATING APPARATUS

William J. McCoy, Jr., Kearny, N. J., assignor to
Worthington Pump and Machinery Corpora-
tion, Harrison, N. J., & corporation of Delaware

Application December 18, 1941, Serial No. 423,457

12,290,984

PATENT OFFICE

9 Claims.

This invention relates .to refrigerating appa-
ratus of the type employing & compressor for
compressing refrigerant, which compressor is
powered or operated by an electric motor.

In a system or apparatus of the type in which
this invention is embodied, the operation of the
compressor is controlled by the temperature pro-
duced by the evaporator, such control being ef-
fected by the stopping and starting of the com-
pressor, as the temperature varies.

An object of the present invention is to pro-
vide a means for producing & condition of equal-
ized pressure in the suction and discharge mani-

folds of the compressor so that the motor torque -

- required for starting the compressor will be re-
duced to the minimum.’'

The present practice is to use a motor for the
operation of the compressor which will develop
sufficient torque that the compressor will pos-
itively be started, regardless of the pressure dif-
ferential imposed upon the:;compressor. This
requires a torque of approximately 225%- to 250%

of the full load running torque. - Where reduced

voltage starting is required, the compressor will
not necessarily start, under such reduced voltage,
since sufficient torque may not be developed.
"When full voltage is applied, however, the com-
presser motor will develop sufiicient torque and

(Cl. 62—115)

in the present device of this apphcatmn the dif-
ferential pressure control is responsible only to’
the difference in pressure, which is the control-
ling function desired.

With these and other objects in vxew as may
appear from the accompanying specification, the
invention consists of various- features of con-
struction and combination of parts, which will be

- first- described in connection with the accom-
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function to start the compressor, regardless of -

the differential in pressure.

Under certain circumstances it is considered
satisfactory for the compressor motor not to
" actually start upon application of the reduced
voltage, provided the interval between this initial
application of voltage and the actual starting of
the motor under application of full voltage does
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not exceed three to five seconds. In the usual in-

stallation this interval is necessary to allow the
control equipment of the power source to re-
spond and -carry the additional load imposed by
the motor. In certain applications, however, it is
desirable that the compressor start with the
initial application of the reduced voltage. The
_present invention makes it possible to start the
compressor upen such initial application. of re-
duced voltage, under equalized pressure.

Other devices for the purpose of starting the
compressor with low torque do not provide equal-
ization on demand of the thermostat for cooling,

- but function to prevent starting of the com- *

pressor until the desired degree of equalization
has taken place through natural means. With
such devices accurate control of temperature is
not possible. Still other devices of this type re-
quire equalization at a definile pressure, whereas
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panying drawing, showing a -
. Refrigerating "ag')paratus
of the preferred form embodying the invention,

. and the features forming the invention will be

specifically pointed out in the claims..
. Referring more particularly to the drawing,

‘'wherein a refrigeration system embodying the

present invention is shown in diagram, the com-
pressor | is operated by means of the electric
motor or prime mover 2. The exhaust 3 of the
compressor delivers the compressed refrigerant
to a condenser 4, which condenser is cooled by

means of circulation through the coil § of a cool-

ing medium, such as water. The refrigerant is

condensed under pressure in the surface con- -
denser &, which is of the approved cooling water

circulation type. The liquid refrigerant:is then

withdrawn from the condenser 4 through a con-

duit or pipe 6, which delivers the liquid refrig-

erant to a thermal expansion valve 1, through

which it is allowed to expand to a gas or vapor -
in the evaporator coil 8, cooling the air or other
medium which passes over the surfaces of such
evaporator ‘coil. The outlet from the evaporator
8 is connected by means of the conduit or pipe
8 to the suction 10 of the compressor {, where
the pressure is raised to a point where the refrig-
erant will condense in the condenser 2, thus com-
pleting the cycle..

During normal operation the compressor { is
controlled to maintain the suction pressure in
the evaporator 8, as required to produce the tem-
perature required or desired. For such control
a thermostat (1, reacting to. the temperature
produced by the evaporator, functions to stop
and start the compressor, as necessary, for main-
taining the suction pressure in the evaporator 8
and the resultant produced temperature of the
cooled medium. The compressor operating con-.
ditions are limited by a high and low pressure
cut-out 12, having an adjustable differential con-
trol. This cut-out (2 is of any suitable type
readily obtained upon the market. It functions
to prevent excessive operating overloads, should "
a condition of low suction pressure or high dis-
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charge pressure occur, that would normally re-
sult in an overload on the compressor motor 2,
by breaking the power circuit through such
motor and stopping its operation. The cut-out
12 is connected by conduit or suitable piping 13
to the discharge of the compressor |, and by like
piping. 14 and 5 to the low préssure or suction
side of the compressor f. ’

- For illustration, assume the compressor { is not

in operation. - When theé thermostat 1, acted -

upon by the temperature produced by the evap-
orator 8, requires refrigeration, it acts to com-
plete the electrical circuit therethrough, through
the high and low pressure cut-out 12 to the mag-

- netic contactor 16, and through the normally
closed contacts IT thereof to complete the cir-
cuit, energizing the equalizer solenoid valve 8.
This solenoid valve I8 is located between the
high pressure conduit 13, connected to the dis-
charge 3 of the compressor {, and the Jow pres-
sure conduit 15, connected to the suction 10 of
the compressor I. The energization of the sole-
noid opens its valve, permitting the pressures in
the suction and discharge sides of the compres-
sor to become equalized.

A differential pressure control 19 is connected
to the low pressure side or suction of the com-
bressor | through piping 15, and to the high
pressure side or discharge 3 of the compressor |
through piping 13 and 23.

When the desired degree of equalization neces-
sary or sufficient to permit the instant starting
of the compressor is reached, the differential
pressure control 19, which is of any suitable type
obtainable upon the market, functions to momen-
tarily complete the electrical cireuit from eon-
nection 20 thereof through connection 20’ there-
of to the magnetic coil 21 of the magnetic con-

.tactor 16, energizing said coil 2f and thereby
completing the “hold-in” cireuit through contact
22, maintaining the magnetic contactor {6 in
energized position. ’

Simultaneous with this latter operation, the
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equipment to stand inoperative until equaliza-
tion has taken place through the rise in tem-

- perature or other natural means.
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Cnce the thermostat {1 has placed the com-
pressor in operation by the above sequence, the
differential pressure control 19 no.longer func-
tions to control the magnetic contactor 16, and
the compressor will remain in operation until
either the thermostat i{, the hand switch 26, or
the high and low pressure cut-out {2 interrupt
the circuit to the magnetic contactor (6, de-
energizing the contactor 16 and in consequence
de-energizing the compressor starter and stop-
ping the compressor. S

It will be understcod that the invention is not
to be limited to the specific construction or ar-
rangement of parts shown, but that they may
be widely modified within the invention defined
by the claims.

‘What is claimed is: .

1. Refrigerating apparatus comprising an evap-
orator, a condenser, and a compressor receiving
refrigerant from the evaporator and discharging
it under pressure into the condenser thereby pro-
viding high and low pressure sides in the refrig-
erating cycle, means responsive. to the tempera-
ture produced by the evaporator for stopping and
starting ' the compressor, means responsive to said
temperature responsive means for opening com-
munication between said high and low pressure
sides to equalize the pressure therein, and means
active upon equalization of the pressure in the
high and low pressure sides to cut off .communi-
cation between said -high and low pressure sides.

2. Refrigerating apparatus comprising an evap-
orator, a condenser, and a compressor receiving
refrigerant from the evaporator and discharging

E it under pressure into the condenser thereby pro-
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viding high and low pressure sides in the refrig-
erating cycle, means responsive to the tempera-

- ture produced by the evaporator for stopping and

normally closed contacts (7 of the magnetic con- -

tactor 16 are opened, by reason of the energiza-
tion of the contactor, thus breaking the circuit
-through the solenoid 18’ of the solenoid valve.18,
de-energizing it and allowing the valve thereof
to close, cutting off communication between the
high and low pressure sides of the cycle. By
the same operation, e. g. energizing the mag-
netic contactor 16, the contacts 24 are closed,
completing the circuit to the compressor starter
25, thus energizing the compressor motor 2 and
starting the compressor.

The compressor | will continue in operation
until the temperature of the cooled medium
reaches a predetermined degree, at which time
the thermostat f1 opens the circuit through the
high and low pressure cut-out 12, contact 20, to
the magnetic contactor 16, de-energizing the mag-
netic contactor 16 and opening the contacts 24,
consequently de-energizing the compressor start-
er 25 and stopping the compressor motor 2.

Each cycle of operation will set in motion the
same sequence of starting, e. g. energization of
the equalizer solenoid valve 18 until the differen-
tial pressure control 9 is operated, at which time
the magnetic contactor 16 is energized and the
compressor subsequently started. As this se-
quence is definitely ur.der the control of the
thermostat Il, under normal operating condi-
tions, this arrangement functions to provide,
equalization at the moment the thermostat de-
mands refrigeration, rather than allowing the
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-off of communication between the high and

starting the compressor, means responsive to said
temperature responsive means for opening com-
munication between said high and low pressure
sides to equalize the pressure therein, means ac--
tive upon equalization of the pressure in tl'{e hi_gh
and low pressure sides to cut off communication
between said high and low pressure sides, a:nd
means operated simultaneously with the cuttlmg
) ow
pressure sides to start the compressor. .s

3. Refrigerating apparatus comprising an evap-

~ orator, a condenser, and a compressor receiving
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refrigerant from the evaporator and discharging

it under pressure into the condenser thereby pro-

viding high and low pressure sides in the refrig-

“erating cycle, means responsive to the tempera-

ture produced by the evaporator for stopping ar}d
starting the compressor, means responsive to said
temperature responsive means for opening com-
munication between said high and low pressure
sides to equalize the pressure therein, and means
active upon equalization of the pressure in tl}e
high and low pressure sides to cut off communi-
cation between said high and low pressure sides,
said last-named means also acting to prevent
starting of the compressor until equalization of .

. pressure in said high and low pressure sides is
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accomplished. : .

4. Refrigerating apparatus comprising an
evaporator, a condenser, and a compressor re-
celving refrigerant from the evaporator and dis-
charging it under pressure into the condenser
thereby providing high and low pressure sides in
the refrigerating cycle, means responsive to the
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temperature produced by the evaporator for stop-
ping and starting the compressor, means re-

sponsive to said temperature responsive means -

for opening communication between said high
and low pressure sides to equalize the pressure
therein, means active upon equalization of the
pressure in the high and low pressure sides to

cut off communication between said high and low .

pressure sides, a prime mover for operating said
compressor, said cut-off means controlling oper-
ation of said prime mover. )

5. Refrigerating apparatus comprising an
evaporator, a condenser, and a compressor re-

ceiving refrigerant from the evaporator and dis-.
charging it under pressure into the condenser

thereby providing high -and low pressure sides
in the refrigerating cycle, means responsive to
the temperature produced by the evaporator for
stopping and starting the compressor, means re-
sponsive to said temperature responsive means
for opening communication between said high
and low pressure sides to equalize the pressure
therein, means active upon equalization of the
-.pressure in the high and low pressure sides to
cut off communication between said high and low
pressure sides, a prime mover for operating said
compressor, said cut-off means controlling opera~
tion of said prime mover and operative only upon
equalization of pressure in said high and low

pressure sides to permit starting of said_ prime’

mover. .

6. Refrigerating. apparatus comprising an
evaporator, a condenser, and & compressor re-
ceiving refrigerant from the evaporator and dis-
charging it under. pressure into the condenser
thereby ‘providing high and low pressure sides
in the refrigerating cycle, means responsive to the
temperature produced by the evaporator for stop-
ping and starting the compressor, a solenoid
actuated valve located between said high and
low pressure sides and actuated by said tempera-
ture responsive means to open communication
between said high and low pressure sides to
equalize the pressure therein, and means active
upon equalization of the pressure in the high and
low pressure sides to de-energize said solenoid
actuated valve to cut off communication between
said high and low pressure sides. ’

7. Refrigerating . apparatus
evaporator, a condenser, and a compressor re-
celving refrigerant from the evaporator and dis-
charging it under pressure into the condenser
thereby providing high and low pressure sides in
the refrigerating cycle, means responsive to the

comprising an
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temperature produced by the evaporator for stop-
ping and starting the compressor, a solenoid
actuated valve located between said high and
low pressure sides and actuated by said tempera-
ture réesponsive means to open communication
between said high and low pressure sides to
equalize the pressure therein, and a differential
pressure control element connected to both the
high and low pressure sides and actuated by
equalization of the pressure in said high and low
pressure sides to de-energize said solenoid actu-
ated valve to cut off communication between said
high and low pressure sides.

8. Refrigerating apparatus comprising an
evaporator, a condenser, and a compressor re-
ceiving refrigerant from the evaporator and dis-
charging it under pressure into the condenser
thereby providing high and low bpressure sides
in the refrigerating cycle, means responsive to the
temperature produced by the evaporator for stop- -
ping and starting the compressor, a solenoid
actuated valve located between said high and
low pressure sides and actuated by said tempera-
ture responsive means to open communication
between said high' and low pressure sides to’

. equalize the pressure therein, means active upon

equalization of the pressure in. the high and low
pressure sides {o de-energize said solenoid actu-

. ated valve to cut off communication between said

high and low pressure sides, and means actuated -
simuitaneously with the de-energization of said
solenold actuated valve to start the compressor.

9. Refrigerating . apparatus comprising an
evaporator, a condenser, and a compressor re-

 ceiving refrigerant from the evaporator and dis-
charging it under pressure into the condenser

" ‘thereby providing high and low- pressure sides
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in the refrigerating cycle; means responsive to
the temperature produced by the evaporator for
stopping and starting the compressor, a solenoid
actuated valve located between said high and
low pressure sides and actuated by said tempera-
ture responsive means to open communication be-
tween said high and low pressure sides to equalize
the pressure therein, a differential pressure con-
trol element connected to both the high and low
pressure sides and actuated by equalization of the
pressure in said high and low pressure sides to
de-energize said solenoid actuated valve to cut off
communication between said high and low pres-
sure sides, and means actuated simultaneously
with the de-energization of said solenoid actuated
valve to start the compressor.
. WILLIAM J. McCOY, Jr.




