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This invention relates to a control arrangement for 
compressors and, more particularly, to a control arrange 
ment for compressors adapted for use with refrigeration 
systems. 

Starting loads imposed on the compressor motor due 
to the relatively high pressure differential that can exist 
across the compressor may damage and ultimately fail 
the compresor motor. This situation is particularly evi 
dent in the so called "pump down” type of system where 
a valve interrupts the refrigerant circuit upon satisfaction 
of the system demand while the compressor remains 
energized until pressures at the suction side thereof be 
come low enough to mandate stopping of the compressor. 
The consequent pressure differential across the compres 
sor at shutdown is substantial and on restart, the com 
pressor motor, which must overcome the pressure 
differential across the compressor, may be overloaded. 

In larger more expensive systems, a multitude of pro 
tective devices designed to stop the compressor at various 
system or compressor malfunctions are often included. 
However certain malfunctions, as for example loss of 
compressor oil pressure, are more serious than others, 
such as abnormal discharge pressures. When a serious 
malfunction occurs it is desirable to prevent any restart 
of the compressor until the compressor is serviced. Where 
a less serious malfunction occurs, however, attempted 
restarting of the compressor is desired to prevent nui 
sance service calls. 

It is a principal object of the present invention to pro 
vide a new and improved compressor control arrange 
ment. 
It is a further object of the present invention to provide 

a control which assures at least partial equalization of 
pressures across the refrigeration system compressor prior 
to startup of the compressor. 

It is an object of the present invention to provide a con 
trol effective to prevent starting of a refrigeration system 
compressor when pressures at the suction side of the 
compressor are below a preselected minimum. 

It is an object of the present invention to provide a 
control arangement for refrigerant compressors which 
deenergizes the compressor at the happening of any one 
of a number of malfunctions, the control arrangement 
being adapted at certain of the malfunctions to prohibit 
restart of the compressor. 
This invention relates to a refrigeration system in which 

comprises, in combination, at least one compressor, a 
condenser, expansion means, and an evaporator arranged 
in a closed refrigerant flow path; valve means closing the 
refrigerant flow path; a first circuit for energizing the 
compressor; a second circuit for actuating the valve means 
to open the refrigerant path; means for completing the 
second circuit whereby the refrigerant flow path is opened 
to permit pressures across the compressor to equalize; 
control means for actuating the second circuit complet 
ing means at a predetermined cooling demand; and System 
pressure sensitive means effective when System pressures 
across the compressor are substantially equalized to com 
plete the first circuit whereby the compressor is energized. 

Other objects will be apparent from the ensuing de 
scription and drawings in which: 
FIGURE 1 is a schematic representation of a refrig 

eration system incorporating the control arrangement 
of the present invention; 
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2 
FIGURE 2 is a wiring diagram of the control arrange 

ment of the present invention; and 
FIGURE 3 is a wiring diagram of a modified control 

arrangement of the present invention. 
Referring to FIGURE 1 of the drawings, there is shown 

a refrigeration system incorporating the control arrange 
ment of this invention. The system includes an outdoor 
heat exchange coil or condenser 2 connected by means 
of line 3 with the discharge side of a suitable refrigerant 
compression mechanism, for example reciprocating com 
pressors 4, 5. The gaseous refrigerant from compressors 
4, 5 flowing through outdoor coil 2 is condensed by ambi 
ent air from outdoor fan 6. Liquid refrigerant from coil 
2 flows through line 7 and thermal expansion valve 8 to 
evaporator 10. It is understood that other suitable expan 
sion devices, i.e., capillary tube may be employed in place 
of expansion valve 8. 

Liquid refrigerant in indoor coil 10 is vaporized through 
contact with the fluid being conditioned, i.e., water. 
Vaporous refrigerant from coil 10 returns through line 
13 to compressors 4, 5. Control valve 5 is provided 
in refrigerant line 7. Solenoid 15 opens valve 15 when energized. 

Referring to FIGURE 2 of the drawings, the energizing 
windings of compressor drive motors 16, 17 are connected 
through contacts 19, 20 respectively across lead Li L2' 
L. Leads L1, La, La are connected to a suitable source of 
alternating current power (not shown). It is understood 
that a two phase source of electrical power may be em 
ployed if the circuit is suitably modified. Outdoor fan 
22 is connected by contacts 25 across leads L1, L2, L3. 

Thermostatic switch 27, which responds to the cooling 
load imposed on the system, and control relay 28 are 
series connected across secondary winding 30 of step-down 
transformer 29, Primary winding 31 of transformer 29 
may be connected across leads L1, L2. Transformer 29 
may be omitted if desired and the various control circuits 
connected directly across power leads L1 and L2. Solenoid 
15 of valve 15 is series connected with solenoid relay 
switch 33 and thermostatic switch 27. 

Compressors 4, 5 preferably include suitable crankcase 
heaters 35, 36 respectively. Heaters 35, 36 are series con 
nected with switches 37, 38 respectively and timer con 
tacts 39, 80' across transformer secondary winding 30. 
Timer motor 40 is series connected with timer switch 

arm 39, safety switches 45, and control switch 32 across 
transformer secondary winding 30. In the exemplary ar 
rangement shown, safety switches 45 comprise switches 
46, 46 of compressor oil pressure sensors 44, 44, com 
pressor motor winding temperature responsive switches 
47, 47", discharge line temperature switch 48, System 
high pressure switch 49, and system low pressure switch 
50. Safety switches 45 protect the refrigeration system, 
and particularly the compressors 4, 5 thereof, against 
various system and compressor malfunctions. 

Switches 47, 47' are arranged in intimate heat exchange 
relation with the windings of compressor motors 16, 17 
respectively. Switches 47, 47' open at the happening of 
a potentially damaging motor winding temperature in 
the compressor associated therewith. Switch 48, arranged 
in heat exchange relation with discharge line 3, opens at 
a predetermined high refrigerant temperature. 

Pressure switches 49, 50 which sense refrigerant pres 
sure conditions in discharge and suction lines 3, 13 re 
spectively, have internal actuating pressure differentials. 
Thus, switch 49 which opens at a predetermined high 
pressure, closes at a lower system pressure. Switch 50, 
at a predetermined low refrigerant pressure, opens. On 
a rise in refrigerant pressures, switch 50 closes. Switch 
50, when nominally open, closes contact 50' to equalize 
system pressures before startup of the compressors 4, 5 
as will be apparent hereinafter. Solenoid drop relay 55 and 
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sompressor contact 56 are series connected with low 
pressure switch contact 59'. Contact 56 is normally closed. 
Compressor oil pressure sensors 44, 44 are thermal 

powered devices requiring, on opening of bimetal Switch 
6, 46' thereof, manual resetting. Heater 57 of Sensor 44 
is series connected with pressure switch 58, Switch arm 59 
of timer 40, switch 7, protective switches 45, and con 
trol switch 32 across transformer secondary winding 30. 
eater 57 of sensor 44, pressure switch 58, switch arm 

8 of second timer 40", switch 76, capacity control Switch 
60, protective switches 45, and control Switch 32 are 
series connected across transformer winding 36. Pressure 
switches 58, 58' are differential pressure type devices 
which open when oil pressures of compressors 4, 5 re 
spectively reach a safe operating level. 
At startup of compressors 4, 5 heaters 57, 57" of sensors 

44, 44 respectively are energized. Upon attainment of 
proper oil pressures, switches 58, 58' interrupt the energiz 
ing circuit to heaters 57, 57. If oil pressure in one of com 
pressors 4, 5 is insufficient to open the switch 58 or 58' 
associated therewith, the affected heater 57 or 57, foll 
lowing a short delay, opens its bimetal switch 46 or 46' to 
deemergize both compressors 4, 5 and prevent restarting 
thereof until the affected sensor 44, 44' is manually reset. 

Compressor contactor 65 is series connected with con 
trol switch 32, protective devices 45, switch 71 and timer 
switch 59 across transformer winding 30. Contactor 65, 
when energized, closes contacts 9, 69 and opens con 
tact 56. Compressor contactor 66 is series connected with 
control switch 32, protective devices 45, capacity control 
switch 60, switch 76 and second timer switch 8 across 
transformer winding 36. Contactor 66 upon energization 
closes contacts 20 to energize compressor motor 17. 
Capacity control switch 60 closes on increased system 
load and may be responsive to pressure conditions in line 
13 of the refrigeration system. 

Solenoid drop relay 55, control switch 68 and compres 
sor contact 69 are connected in parallel with compressor 
contactor 65. Timer relay 79 and timer relay switch 71 
thereof are series connected with control switch 32 and 
protective switches 45. A timer relay switch 72 is arranged 
in parallel with control switch 32. A second timer relay 
75 is series connected with second timer relay switch 76, 
capacity control switch 6, protective devices 45, and 
control switch 32. 
On a demand for cooling, thermostatic switch 27 com 

pletes a circuit to control relay 28 which closes control 
Switches 32, 68. Assuming previous operation of the sys 
tem to have been terminated by low pressure switch 50, 
switch 50 is open. However, contact 59' of switch 50 is 
closed. On closure of control switch 32, solenoid drop 
relay 55 is energized through normally closed compressor 
contactor 56. Relay 55 closes switch 33 to complete an 
energizing circuit to solenoid 15 which opens valve 15. 
Opening of valve 15 equalizes system pressures across 
the compressors by permitting relatively high pressure 
refrigerant in coil 2 and lines 3 and 7 to feed through 
expansion means 8 into the relatively low pressure coil 

0 and line 3. 
When the pressures in line 13 reach the pressure re 

qired to close low pressure switch 50, switch 50 com 
pletes, through contact 50' thereof, control switch 32, 
Safety switches 45, which are normally closed, and timer 
Switch arm 39, an energizing circuit to timer motor 49. 
Additionally, there is completed energizing circuits to 
contactor 79 which closes contacts 25 to energize fan 
22 and through timer switch arm 59, to timer relay 70 
to close switches 7A, 72 and open switch 37. Switch 37 
interrupts the energizing circuit to crankcase heater 35. 
Low pressure switch 50, on closing, opens contact se’ 

to interrupt the energizing circuit to solenoid drop relay 
55 which in turn deenergizes solenoid 15' permitting 
valve 15 to close. Since system pressures across compres 
Sor 4 are substantially equalized at the time of closure of 
switch 50, reclosure of valve 15 is permitted. 
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4. 
Following a short interval, timer 40 moves switch arm 

59 thereof to close contact 59' and complete an energiz 
ing circuit to compressor contactor 65. Contactor 65 
closes contacts 19, 69 and operas contact 56. Contacts 19 
complete the energizing circuit to compressor motor 16. 

Additionally, timer contact 59' completes circuits 
through control switch 68 and compressor contact 69 to 
Solenoid drop relay 55 and through pressure switch 58 
to heater 57 of oil pressure sensor 44. Relay 55 energizes 
solenoid 5' which opens valve 5 as described hereto 
fore. 

Heater 57 of pressure sensor 44 commences heating bi 
metal switch 46 thereof. Assuming adequate oil pressure 
to have been established in compressor 4 following ener 
gization of motor 6 thereof, pressure switch 58 opens to 
interrupt the circuit to heater 57. Following a second 
timed interval, timer switch arm 39 closes contact 39' to 
interrupt the energizing circuit to timer motor 40. 

If the load imposed on the system is greater than that 
capable of being met by compressor 4 only, pressures in 
line 23 of the system rise and at a predetermined system 
pressure, capacity control switch 60 closes to complete 
an energizing circuit through second timer switch arm 89 
to timer motor 40'. At the same time, closure of capacity 
control switch 68 completes an energizing circuit through 
switch arm 81 to second timer relay 75. Timer relay 75 
closes switch 76 and opens switch 38, the latter inter 
rupting the energizing circuit to crankcase heater 36 of 
compressor 5. 

Following a brief interval, timer motor 40' moves 
switch arm 8 to close contact 81'' and complete an 
energizing circuit to compressor contactor 66, and 
through pressure switch 58' to heater 57 of sensor 44'. 
Contactor 66 closes contacts 20 to energize motor 17 of 
compressor 5. On the establishment of adequate com 
pressor oil pressure, switch 58' opens to interrupt the 
energizing circuit to heater 57 of sensor 44'. Following a 
second interval of time, timer switch arm 80 closes con 
tact 83' thereof to deemergize second timer motor 40'. 
The system accordingly operates at full capacity. 

fat startup of either compressor 4 or 5, pressure switch 
58 or 58' thereof fails to open within the interval required 
for oil pressure sensor heater 57 or 57 to open bimetal 
switch 46 or 46, the affected switch 46 or 46 opens to 
deenergize compressor contactors 65, 66, solenoid drop 
relay 55 and timer relays 78, 75. Deenergization of con 
tactors 65, 66 interrupts the energizing circuits to motors 
16, 17 of compressors 4, 5 respectively. Deenergization of 
relay 55 opens switch 33 to interrupt the circuit to sole 
noid 15' closing valve 15 to forestall thermodynamic 
migration of refrigerant from condenser 2 to evaporator 
10 and compressors 4, 5. 
As noted heretofore, oil pressure sensors 44, 44 require 

manual resetting. Accordingly, further operation of the 
system is prevented until the affected sensor 44 or 44 is 
reset. 
The deenergization of timer relay 70 opens switches 71, 

72 while closing switch 37 thereof. Switch 37 completes 
an energizing circuit to crankcase heater 35 and, through 
timer switch arm 39, to timer motor 40. Following a rela 
tively long interval, timer motor 4G moves switch arm 
39 to close contact 39' and open contact 39 whereupon 
motor 40 is deemergized. Simultaneously motor 40 moves 
Switch arm 59 to close contact 59' to ready the compres 
sor 4 for restart upon resetting of the affected oil pres 
Sure protector. In a similar manner, deemergization of 
timer relay 75 opens switch 76 while closing switch 38 
thereof. Switch 33 energizes crankcase heater 36 of com 
pressor 5 and, through switch arm 80, energizes timer 
motor 40' to reset timer switch arms 80, 81. 

Should motor winding temperature responsive switch 
47, 47", discharge line thermostatic switch 48, system high 
pressure Switch 49, or System low pressure switch 50 open, 
compressor contactor coils 65, 66, solenoid drop relay 55, 
and timer relays 70, 75 are deemergized. Compressors 4, 5 
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are deemergized and system valve 15 closed while crank 
case heaters 35, 36 are energized as explained heretofore. 
Timer switch arms 39, 59 and 80, 81 are reset. 
On reclosure of the affected protective switch, and as 

suming control switch 32 is closed, a circuit is completed 
through switch 32, safety switches 45, and switch arm 39 
to tinner motor 40. Additionally, timer relay 70 is en 
ergized through timer switch arm 59. Compressor 4 is 
restarted in the manner explained heretofore. 
Should capacity control switch 60 be closed, energizing 

circuits are completed through timer switch arms 80 and 
81 to energize second timer motor 40", timer relay 75, and 
second compressor 5. Preferably, the timer motor 40' in 
cludes a time delay to prevent simultaneous startup of 
compressor 5 with compressor 4. 
On Satisfaction of the cooling demand imposed on the 

system, thermostatic switch 27 opens interrupting the 
energizing circuits to control relay 28 and solenoid 15. 
Deenergization of control relay 28 opens control switches 
32, 68. Deenergization of solenoid 15' permits valve 15 to 
close. 
The continued operation of compressor 4, and com 

pressor 5 when actuated, reduces or pulls down pressures 
in system suction line 13. When pressures in line 13 fall 
below the pressure setting of low pressure switch 50, 
Switch 50 opens to interrupt the energizing circuits to com 
pressor contactors 65, 66, timer relays 70, 75 and fan 
contactor 79. Deenergization of contactors 65, 66 renders 
compressors 4, 5 inoperable. Similarly, deenergization of 
contactor 79 renders fan 22 inoperative. Deenergization of 
timer relays 70, 75 energizes crankcase heaters 35, 36 
of compressors 4, 5 respectively and resets timer switch 
arms 39, 59 and 80, 81 as explained heretofore. 

in the modified control arrangement illustrated in FIG 
URE 3 of the drawings, where like numerals refer to 
like parts, each timer motor 40, 40' has a third switch 
arm 35, 86 respectively series connected with motor wind 
ing temperature responsive switches 47, 47' between first 
compressor contactor 65 and first timer switch arm 59. 
Oil pressure switches 38, 89 are connected in parallel 
with switch arms 85, 86 respectively. Pressure switches 
88, 89 sense oil pressures of compressors 4, 5 respectively, 
the switches 88,89 closing at a selected oil pressure in the 
compressor associated therewith. Normally closed switch 
90 of second timer relay 75 parallels second timer switch 
arm 86. 

Switch 91 of compressor contactor 65 is connected in 
series with second compressor contactor 66 and switch 
arm 81 of timer 40'. To enable compressors 4, 5 to be 
restarted following opening of one of switches 47, 47, 
88 or 89, normally closed reset switch 93 is in series with 
switches 48, 49, 50. 
On a demand for cooling, thermostatic switch 27 closes 

to complete an energizing circuit to control relay 28 
which in turn closes control switches 32, 68. Solenoid 
drop relay 55 is energized via control switch 32, low 
pressure switch contact 50’ and contact 56. Solenoid drop 
relay 55, acting through solenoid 15', opens valve 15 to 
effect system pressure equalization prior to compressor 
startup. At a predetermined System pressure, low pressure 
switch 50 closes. 

Closure of switch 50 completes a circuit through con 
trol switch 32, low pressure switch 50, high pressure 
switch 49, thermostatic switch 48, reset switch 93, and 
timer switch arm 39 to timer motor 40. Timer 40 closes 
switch arm 85. 

Following a short interval, timer motor 40 moves switch 
arm 59 to close contact 59' to complete circuits to timer 
relay 70 and, through switch arm 85, temperature pro 
tectors 47, 47 and normally closed switch 90, to com 
pressor contactor 65. Relay 70 closes switches 71, 72 
and opens switch 37 to interrupt the energizing circuit 
to crankcase heater 35. Contactor 65 closes contacts 19 
to energize motor 16 of compressor 4. Additionally, con 
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6 
arm 59, contact 69 and control switch 68, an energizing 
circuit to solenoid drop relay 55. Contactor 65 opens con 
tact 56 and closes contact 91. 
Timer switch arm 85 is held closed for a relatively short 

interval to permit oil pressure build up in compressor 4. 
At the preselected minimum oil pressure, switch 88 closes. 
Should pressure switch 88 fail to close before timer switch 
arm 85 opens, at the opening of switch arm 85, the circuit 
to contactor 65 is interrupted and compressor motor 16 
is deenergized. 
Timer switch arm 39 thereafter opens contact 39' 

thereof and closes contact 39 to deenergize motor 40. 
Closure of capacity control switch 60 in response to 

increased load energizes, through switch arm 80, second 
timer motor 40'. Timer motor 40' closes switch arm 86 
for a short interval bypassing second compressor pressure 
switch 89. Thereafter switch arm 81 is moved to close con 
tact 31' to complete energizing circuits to second timer 
relay 75 which closes switch 76 and opens switches 38, 
90 and through first compressor contact 91, to second 
compressor contactor 66 which closes contacts 20 to en 
ergize compressor motor 17. Opening of switch 38 de 
denergizes crankcase heater 36. 

Following a short interval, switch arm 86 of timer 40' 
is opened. Assuming adequate oil pressure in compressor 
5, switch 89, now closed, sustains energization of con 
tactor 65. Following a further time interval, timer switch 
arm 80 opens contact 80' to deemergize timer motor 40'. 

Should pressure switches 88, 89 fail to close at startup 
or open subsequently, or should winding temperature re 
sponsive switches 47, 47' open, the circuit to first com 
pressor contactor 65 is interrupted. Deenergization of 
contactor 65 closes contact 56 and opens contacts 19, 69 
and 91 thereof. Contact 91 interrupts the energizing cir 
cuit to second compressor contactor 66 which in turn 
opens contacts 20. Opening of contacts 9, 20 deemergize 
compressor drive motors 16, 17 while opening of contact 
69 deenergizes solenoid drop relay 55 to close valve 15. 
Timer relay 70 remains energized through the circuit 

comprising switch 72, low pressure switch 50, high pres 
sure switch 49, thermostat switch 48, reset switch 93, and 
and switch 71. Relay 70, while energized, prevents any 
restart of compressors 4, 5 by preventing, through switch 
37 thereof, completion of an energizing circuit to first 
timer motor 40. Timer switch arm 39, reset following 
startup of compressor 4, holds contact 39' thereof closed. 
Similarly, if capacity control switch 60 had been closed, 
second timer relay 75 is held energized through switch 76 
thereof. Relay 75 holds switch 38 thereof open preventing 
energization of second timer motor 40'. By this arrange 
ment, any restart of compressors 4, 5 following opening 
of one of switches 47, 47, 88 or 89 is prevented. 
To permit restart following opening of one of switches 

47, 47' 88 or 89, reset switch 93 is manually opened for 
a short interval to interrupt the energizing circuit to timer 
relay 76 thereby permitting closure of switch 37 and 
completion of an energizing circuit through timer switch 
39 to first timer 40. With the energization of first timer 
40, the compressor 4 is restarted in the manner explained 
heretofore. 

Opening of low pressure switch 50, high pressure switch 
49, or discharge thermostat 48 interrupts the energizing 
circuits to contactors 65, 66, solenoid drop relay 55 and 
timer relays 70, 72 to deenergize compressors 4, 5 in the 
manner explained heretofore. On reclosure of the affected 
switch 50, 49 or 48, a restart of the compressor through 
the timing mechanism is automatically effected. 

It is understood that discharge line thermostatic switch 
48 and/or system high pressure switch 49 may be series 
connected with oil pressure switches 89, 88 and motor 
winding temperature switches 47, 47' in the line to first 
compressor contactor 65. Alternately, switches 47, 47' 
may be positioned in Series with protective switches 48, 
49. In this latter instance, opening of either switch 47 

tactor 65 closes contact 69 to complete, through switch 75 or 47' in response to an abnormal motor winding tem 
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perature and subsequent closure of the affected switch 
permits automatic restarting of the compressors 4, 5 foll 
lowing the time delay enforced by timers 40, 40' under the 
control of bimetal switch 27 in accordance with cooling 
demand. 
While the exemplary wiring diagrams illustrate two 

compressors 4, 5, it is appreciated that the control ar 
rangements are readily usable for one or more com 
pressors. Where a single compressor is controlled, second 
timer motor 40", contactor 66, timer relay 75, and the 
switches associated therewith, crankcase heater 36, and 
winding overtemperature protector 47" are omited. And, 
in the FIGURE 2 circuit, oil pressure sensor 44, includ 
ing bimetal switch 46, heater 57 and pressure switch 
58 thereof are omitted. 

In the FIGURE 3 control circuit the second com 
pressor oil pressure switch 89 and contact 91 of first 
compressor contactor 65 are omitted for single com 
pressor control. 

Applicant has provided a controlling arrangement for : 
refrigerant system compressors which, by use of the 
system pressure switch, effectively equalizes the system 
pressure differential across the compressor prior to start 
up thereof. Additionally, applicant provides a compressor 
control effective on the happening of potentially extreme 
ly serious malfunction to prevent any restarting of the 
compressor until serviced yet which at less serious mal 
functions permits automatic restart of the compressor. 
While I have described a prefered embodiment of my 

invention, it will be understood that my invention is not 
limited thereto, but may be otherwise embodied within 
the scope of the following claims. 

I claim: 
1. In a refrigeration system having at least one con 

pressor, a condenser, expansion means, and an evaporator 
arranged in a closed refrigerant flow path, and valve 
means closing refrigerant flow path, the combination of: 
a first circuit for energizing said compressor; a second 
circuit for actuating said valve means to open said re 
frigerant flow path; means for completing said second 
circuit whereby said refrigerant flow path is opened to 
permit system pressures across said compressor to equal 
ize; control means for actuating said second circuit corn 
pieting means at a predetermined cooling demand; and 
system pressure sensitive means effective when System 
pressures across said compressor are substantially equal 
ized to complete said first circuit whereby said com 
pressor is energized. --a 

2. A refrigeration system according to claim 1 includ 
ing means for interrupting said second circuit whereby 
said valve means closes said refrigerant flow path, said 
control means actuating said second circuit interrupting 
means upon satisfaction of said cooling demand, said 
system pressure sensitive means being adapted upon a 
predetermined increase in system pressure differential 
across said compressor following closure of said refrig 
erant flow path to interrupt said first circuit and deener 
gize said compressor. 

3. A refrigeration system according to claim 2 includ 
ing means for bypassing said second circuit completing 
means to render said second circuit completing means 
ineffective, said bypassing means including an actuating 
relay and a third circuit effective when completed to 
energize said relay; said system pressure sensitive means 
being adapted to complete said third circuit when pres 
sures across said compressor are substantially equalized 
following actuation of said valve means. 
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4. A refrigeration system according to claim 3 in 

cluding timing means effective following a timed interval 
to interrupt said first circuit and deemergize said com 
pressor, said timing means preventing reclosure of said 
first circuit and restart of said compressor; an energizing 
circuit for said timing means; and compressor oil pres 
sure sensitive means adapted when compressor oil pres 
Sures are below a predetermined minimum to complete 
Said timing means circuit so that when compressor oil 
pressures are below said predetermined minimum pres 
sure for said timed interval, said timing means interrupts 
said first circuit to deemergize said compressor. 

5. A refrigeration system according to claim 3 in 
cluding means for sensing compressor oil pressure con 
ditions adapted when compressor oil pressures are below 
a preset minimum to interrupt said first circuit and de 
energize said compressor. 

6. A refrigeration system according to claim 5 in 
cluding timing means effective at startup of said com 
pressor to bypass said oil pressure sensing means for a 
timed interval to permit initial completion of said first 
circuit and startup of said compressor; and means for 
resetting said timing means to permit restarting of said 
compressor, said resetting means being actuable in re 
sponse to interruption of said third circuit whereby, on 
deenergization of said compressor by said oil pressure 
sensing means, actuation of said resetting means and 
restart of said compressor is precluded so long as said 
third circuit is completed. 

7. A refrigeration system according to claim 6 includ 
ing switch means for interrupting said third circuit to 
actuate said resetting means to permit restarting of said 
compressor, said Switch means being arranged for manual 
operation. 

8. A refrigeration system according to claim 7 includ 
ing means effective at a preset malfunction to interrupt 
both said first and third circuits, interruption of said first 
circuit deenergizing said compressor; interruption of said 
third circuit actuating said resetting means to permit 
restarting of said compressor. 

9. A refrigeration system according to claim 6 in 
cluding a second compressor; a fourth circuit effective 
when completed to energize said Second compressor; 
said control means adapted at a second predetermined 
cooling demand to complete said fourth circuit to ener 
gize said second compressor; second compressor oil pres 
sure sensing means adapted when oil pressures of said 
second compressor are below a preset minimum to inter 
rupt both said first and fourth circuits whereby both 
said first and second compressors are deemergized. 

10. A refrigeration system according to claim 9 in 
cluding a circuit for bypassing said second compressor oil 
pressure responsive means to permit operation of said 
first compressor only; means adapted at energization of 
said second compressor to interrupt said bypass circuit; 
and second timing means effective at startup of said sec 
ond compressor to bypass said second compressor oil 
pressure sensing means for a timed interval to prevent 
interruption of said first circuit and permit initial com 
pletion of said fourth circuit at startup of said second 
compreSSOr. 
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