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This invention relates to refrigeration control 
Systems and to improvements in the component 
parts thereof. 
The primary object of this invention is to pro 

vide an improved control arrangement for a re 
frigerating apparatus which cools a, plurality of 
fixtures or zones wherein desired temperature 
conditions are at all times maintained in each 
fixture or Zone, wherein the cooling coils of all 
of the fixtures or Zones are defrosted at each 
cycle of operation of the refrigerating apparatus, 
wherein too great a reduction of pressure on the 
low pressure side of the refrigerating apparatus is 
prevented, wherein the building up of extremely 
high head pressures is prevented, wherein start 
ing of the compressor against relatively high 
head pressures is prevented, wherein defrosting 
of the coils of all of the fixtures or Zones is as 
sured at least at predetermined intervals in case 
the cooling load in the various fixtures or Zones 
tends to maintain the refrigerating apparatus in 
continuous operation, and wherein overheating of 
the compressor motor is prevented by opening the 
energizing circuit of the compressor motor re 
gardless of whether the overheating is occasioned 
by overloading of the compressor motor or by 
the occurrence of a decrease in potential differ 
ence across the energizing circuit of the com 
preSSor motor, the arrangement being Such that 
if the energizing circuit is opened by an overload 
Condition manual reclosing is required but if it 
is opened by a decrease in potential difference it 
is reclosed automatically. 

Further objects of the invention are to provide 
novel control arrangements forming parts of the 
improved complete control arrangement out 
lined above. 
For a more thorough understanding of this 

invention reference is made to the accompanying 
drawing in which: 

Figure 1 is a diagrammatic illustration of the 
complete control System of this invention as ap 
plied to a multiple fixture or Zone refrigerating 
apparatus, 

Figures 2 and 3 are partial views showing the 
overload cut-out mechanism of Figure 1 in vari 
Ous operative positions. 
Referring now to Figure 1 a plurality of fix 

tures or Zones to be cooled are illustrated at ), 
f , and 2. 
rooms, Walk-in boxes, show counters, or any other 
type of device Which it be desired to cool. The 
fixtures or Zones 10, , and 2 are provided with 
cooling coils 3, 6, and 5 preferably in the forn 
of evaporators for cooling the same. Refrigerant 

These fixtures or zones may be 
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is supplied to and withdrawn from the evapora 
tors 3, 4, and 5 by means of a, refrigerating 
apparatuS generally designated at 6. The re 
frigerating apparatus may comprise a compressor 
A operated by an electric motor S. Compressed 
refrigerant leaves the compressor through a 
high pressure line 9 and flows into a condenser 
28. Wherein it is condensed. Condensed refrig 
erant is collected in a receiver 2 and then flows 
through a liquid line 22 and branch liquid lines 
23, 23, and 25 into the evaporators 3, 4, and 
85, respectively. Expanded refrigerant is with 
drawn from the evaporators 3, 4, and 5 
through a low pressure or Suction line 26 by the 
compressor . It is here noted that the evapo 
rators 3, 4, and 5 are arranged in parallel re 
lationship. Expansion valves 27, 28, and 29 con 
trol the supply of refrigerant flowing to the evap 
orators 3, 4, and 5, respectively, and these ex 
pansion Valves may be of the thermostatic type 
provided with a bulb 3 located at the discharge 
of the evaporators and connected by a capillary 
tube 3 to the expansion valves. Since the con 
struction outlined above is generally old in the 
art a further description of the above is not con 
sidered necessary. 

Located in the branch liquid lines 23, 24, and 25 
are Solenoid valves 35, 36, and 37 for turning on 
or turning off the supply of refrigerant to the 
evaporators 3, 4, and 5, respectively. When 
the Solenoid Valves 35, 36, and 3 are energized, 
refrigerant is supplied to their associated evapo 
rators and When the Solenoid valves are deen 
ergized, the supply of refrigerant to their asso 
Ciated evaporators is shut off. The Zones or fix 
tures 0, , and 2 are provided with tempera 
ture responsive control means in the form of 
thermostats 38, 39, and 40, respectively. The 
thermostat 38 may comprise a bellows 42 charged 
With a volatile fuid for operating a lever 43 
against the action of an adjustable tension spring 
44. The lever 43 operates a mercury switch 45 
provided with electrodes 66, 47, and 68. For pur 
poses of illustration it is assumed that when the 
temperature within the fixture () rises to 42, the 
switch 45 is tilted to a position to bridge the 
electrodes 46, 47, and 48 and when the tempera 
ture decreases to 40°, the switch 45 is tilted to the 
position shown to unbridge the electrodes. The 
construction and Operation of the thernostats 39 
and 40 are exactly the same as that of thermo 
stat 38 and consequently like reference charac 
ters for like parts have been utilized. 
A relay or starter for the compressor motor f3 

is generally designated at 50 and may comprise 



2 
an operating coil 5 for operating switch arms 52 
and 53 with respect to stationary contacts 54 and 
55. The arrangement is such that when the Op 
erating coil 5 is energized the Switch arms 52 
and 53 move into engagement with their respec 
tive contacts 56 and 55 and when the operating 
coil 5 is deemergized the Switch arms 52 and 53 
are moved out of engagement with their respec 
tive contacts by means of Springs, gravity or 
other means (not shown). 
The thernostats 38, 39, and 60 in addition to 

controlling the energization of their associated 
solenoid valves 35, 36, and 3 also control the op 
eration of the relay or starter 50 and hence the 
operation of the compressor . The relay or 
starter 50 is also controlled by control means 57 
and 58 responsive to the pressure on the high 
pressure side of the refrigerating apparatus, by 
control means 59 and 60 responsive to the pres 
sure on the low pressure side of the refrigerating 
apparatus, by an overload cut-out mechanism 6? 
responsive to the current flow in the energizing 
circuit of the compressor motor 8 and by a timer 
generally designated at 62. 
The control means 57 responsive to pressure 

on the high pressure side of the refrigerating 
apparatus may comprise a bellows 65 connected 
by a pipe 66 to the high pressure line 9 for oper 
ating a lever 67 against the action of an adjust 
able tension spring 68. The lever 67 operates a 
mercury Switch 69 the parts being so arranged 
that the switch 69 is moved to closed position 
when the pressure on the high pressure side of 
the refrigerating apparatus decreases to 140 
pounds and moves to Open position when the 
pressure increases to 145 pounds. The control 
means 5 operates to determine at what pressure 
on the high pressure side of the refrigerating 
apparatus the compressor motor f3 may be 
placed in operation. 
The control means 58 may comprise a bellows 
connected by the pipe 66 to the high pres 

Sure line 9 for operating a lever 7 against the 
action of an adjustable tension spring 72. The 
lever 7? operates a mercury switch 73, the parts 
being SO arranged that the Switch 73 is moved 
to open position when the pressure on the high 
pressure side of the refrigerating apparatus rises 
to 200 pounds and to closed position when the 
pressure decreases to 195 pounds. The control 
means 58 determines at what pressure on the 
high pressure side of the refrigerating apparatus 
that the compressor motor 8 is stopped. 
The control means 59 may comprise a bellows 

78 connected by a pipe 75 to the low pressure or 
suction line 26 for operating a lever 76 against 
the action of an adjustable tension spring 7T. 
The lever 6 operates a mercury switch 78 to close 
the Switch when the pressure on the low pressure 
side of the refrigerating apparatus rises to 38 
lbs. and to open the switch when the pressure 
decreases to 33 lbs. For purposes of illustra 
tion it is assumed that the pressure on the low 
pressure side of the refrigerating apparatus rises 
to 38 pounds only after defrosting of all of the 
evaporators 3, 4, and 5 has occurred. The 
control means 59 operates to prevent operation 
of the compressor motor 8 until the pressure 
on the low pressure side of the refrigerating 
apparatus has risen to a value indicating that 
defrosting of all of the evaporators has occurred. 
The control means 60 may comprise a bellows 

79 connected by the pipe 75 to the low pressure 
or suction line for operating a lever 80 against 
the action of an adjustable tension spring 8. 
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The lever 80 operates a mercury Switch 82, the 
parts being so arranged that the switch 82 is 
moved to open position when the pressure on the 
low pressure side of the refrigerating apparatus 
decreases to 10 lbs. and is moved to closed posi 
tion when the pressure increases to 15 lbs. The 
control means 60 determines the pressure on the 
low pressure side of the refrigerating apparatus 
at which the compressor motor 8 is stopped. 
The overload cut-out mechanism SA comprises 

a movable contact 85 and a stationary contact, 
86 which are in engagement during normal oper 
ation of the refrigerating apparatus. Upon the 
occurrence of an overload condition the contacts 
85 and 86 are separated in a manner to be pointed 
out more fully hereafter. . 
The timer generally designated at 62 may com 

prise a rotor 88 operated by a field winding 89 
connected across line wires 00 and 0 leading 
from some source of power (not shown). The 
rotor 88 operates a cam 9 through a reduction." 
gear train 90, the cam 9 being provided with a 
high dwell for Operating a lever 92 which in turn 
operates a mercury switch 93. For purposes of 
illustration it is assumed that the parts are so 
arranged that the mercury switch 93 is moved 
to open position for a short interval of time every 
Six hours. 
ASSume now that the temperature Within the 

fixture or Zone to rises to 42 whereupon the 
Switch & 5 is tilted to a position to bridge the 
electrodes 36, 4, and 48; a circuit is thereupon 
completed from the line wire C through wire 
f02, electrodes 36 and 48, wire 3, Solenoid valve 
35 and wire fo& back to the other line wire 0. 
Completion of this circuit energizes the Solenoid 
Valve 35 to supply refrigerant to the evaporator 
3 within the fixture or zone 0. When the tem 
perature Within the fixture or ZOne decreases 
to 40 to open the switch 35 the solenoid valve . 
35 is deenergized to shut of the supply of refrig 
erant to the evaporator 3. In this manner the 
Solenoid valve 35 is operated to maintain desired 
temperatures within the fixture or Zone (). The 
thermostat 39 and solenoid valve 36 are con 
nected together and to the line wires 00 and Of 
in exactly the same manner as the thermostat 
38 and solenoid valve 35 and accordingly like 
reference characters “primed' have been utilized 
for like connections. Also the thermostat 40 and 
the Solenoid valve 3 operate in the same man 
ner and accordingly the wiring connections have 
been designated by like reference characters 
"double primed.' Summing up, when any ther 
mostat in any of the fixtures or zones calls for 
cooling, its associated solenoid valve is opened 
to supply refrigerant to its associated evaporator 
to maintain desired temperatures in all of the 
fixtures or zones. 
ASSume now that the high pressure decreases 

to 140 lbs. whereupon the switches 69 and 3 
of the control means. 57 and 58 are closed, that 
the pressure on the low pressure side of the 
refrigerating apparatus rises to a defrosting value 
of 38 lbs. whereupon the switches 78 and 82 
of the control means 59 and 60 are closed, and 
that the temperature within the fixture or Zone 
f0 rises to 42 to close the switch 45. A circuit 
is thereupon completed from the line Wire OG 
through wire O2, electrodes 46 and 47, wires 06, 
07, and 08, mercury switch 93, wires 09 and 
0, mercury switch. 69, wire f , mercury switch 

78, wires 2 and 3, contacts 86 and 85 of the 
overload cut-out mechanism 6, wire 4, oper 
ating coil 5, and wire 5 back to the other line 
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wire (d. Completion of this starting circuit 
energizes the operating coil 5 to move the switch 
arms 52 and 53 into engagement with their re 
spective contacts 54 and 55. 
Movement of the Switch arm 53 into engage 

ment with the contact 55 completes an energiz 
ing circuit for the compressor motor 8 which 
may be traced from the line wire O through 
wires 8, 9, and 20, heater 2i, wire 22, 
switch arm 53, contact 55, wire 23, compressor 
motor 8, and Wires 24 and 25 back to the other 
line wire 0. Accordingly when the operating 
coil 5 is energized the compressor motor 8 and 
hence the refrigerating apparatus is in operation. 
Movement of the switch arm 52 into engage 

ment With the contact 54 completes a maintain 
ing circuit for the operating coil 5 of the relay 
or starter 50 which is independent of the 
switches 69 and 8 of the control means 5 and 
59, respectively. This maintaining circuit may 
be traced from the line wire 100 through wire 
02, electrodes 46 and 47 of the thermostat 38, 

wires 06, 07, and fo8, mercury switch 93, wires 
09 and 28, mercury switch 73, wire 29, mer 

cury switch 82, wire 30, contact 54, switch arm 
52, wire 3, contacts 86 and 85, wire f4, oper 
atting coil 5, and wire f 5 back to the other line 
wire OA. Completion of this circuit maintains 
the operating coil 5 energized until any of the 
switches 45, 3, 82, or 93 are opened, or until 
the contacts 85 and 86 of the overload cut-out 
mechanism 6d. are separated. The electrodes 46 
and 4 of the switches 45 of the thermostats 39 
and 40 are connected in parallel with the elec 
trodes 46 and 47 of the thermostat 38, these par 
allel connections being shown by 02' and 06' 
for the thermostat 39 and 02' and iO6' for the 
thermostat 40. 
Summing up two circuits are provided for con 

trolling the energization of the operating coil 
5, a starting circuit including the switches 45 
of the thermostats 38, 39, and 40 connected in 
parallel, the switch 93 of the timer 62, the 
Switches 69 and 78 of the control means 57 and 
59 and the contacts 85 and 86 of the overload 
cut-out 6l. The other circuit is a maintaining 
circuit which includes the switches 45 of the 
thermostats 38, 39, and 40 connected in parallel, 
Switch 93 of the timer 62, the switches T3 and 
82 of the control means 58 and 60, the main- ; 
taining switch formed by the switch arm 52 and 
contact 54 of the relay or starter 50, and the 
contacts 85 and 86 of the overload cut-out 
mechanism 6. The operating coil 5 of the re 
lay may be energized and hence the relay pulled : 
iya...only when the starting circuit is completed 
and, it is maintained energized, after it has once 
been energized by the starting circuit, so long 
as the maintaining circuit is completed. Ac 
cordingly, the operating coil 5 of the relay or 
starter may be energized to operate the com 
pressor f7 only when any of the thermostats 38, 
39, and 40 are calling for cooling, the timer 
Switch 93 is closed, the pressure on the high 
pressure side of the refrigerating apparatus has 
decreased to 140 pounds to close the switch 69, 
the pressure on the low pressure side of the re 
frigerating apparatus has risen to a defrosting 
value of 38 lbs. to close the switch 78, and the 
contacts 85 and 86 of the overload cut-out 6 
are closed. Hence the refrigerating apparatus 
can only be started after defrosting of all of the 
evaporators has taken place and when the pres 
Sure on the high pressure side of the refrigerat 
ing apparatus has reduced to a predetermined 
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low value which greatly reduces the starting 
load. On the compressor motor 3 and hence 
eliminates the majority of the starting overload 
Conditions. 
After the compressor has been placed in 

Operation in the manner pointed out above, it 
will remain in operation until either all of the 
thermostats 38, 39, and & 0 are satisfied, or the 
Switch 93 of the timer 62 is opened, or the pres 
sure on the high pressure side of the refrigerat 
ing apparatus rises to 200 lbs. to Open the Switch 
73, or the pressure on the low pressure side of 
the refrigerating apparatus decreases to 10 lbs. 
to open, the switch 82, or the contacts 85 and 
86 separate upon the occurrence of an excess 
current flow in the energizing circuit of the 
compressor motor. 
The system thus far described controls the 

operation of the refrigerating apparatus to 
maintain at all times desired temperature con 
ditions in the various fixtures or zones 0, f, 
and 2, to provide defrosting of all of the evap 
orators 3, 4, and 5 at each cycle of operation 
of the compressor , to prevent too great a re 
duction of pressure on the low pressure side of 
the refrigerating apparatus, to prevent the 
building up of extremely high pressures on the 
high pressure side of the refrigerating appa 
ratus and to prevent starting of the compressor 
against relatively high head pressures. Ordi 
narily thermostats 38, 39, and AC Will tend to 
call for cooling at substantially the same times 
and will tend to be satisfied at substantially the 
Same times So that intermittent defrosting of 
the evaporators 3, 4, and 5 will occur. How 
ever, it is quite possible under certain operating 
conditions that at least one of the thermostats 
38, 39, and 40 will be calling for cooling at the 
Same time and after the compressor is placed in 
Operation it will remain in Operation for a long 
period of time tending to build up frost on the 
evaporators 3, 4, and 5. The timer 62 oper 
atting the switch 93 is utilized for shutting down 
the refrigerating apparatus at predetermined 
times, say every six hours, and after the re 
frigerating apparatus has been shut down in 
this manner it is impossible to restart the same 
until the Suction pressure has risen to the de 
frosting value of 38 lbs. Accordingly defrost 
ing of the evaporators 3, 4, and 5 at least 
every six hours is provided. In other words, the 
timer 62 operates to insure that the evapora 
tors 3, 4 and 5 will be defrosted at least at 
predetermined times although the evaporators 
are usually defrosted more often than this, 
The overload cut-out mechanism 6 may com 

prise a support 32 carrying a pivot 33. A 
lever 34 is carried by the pivot 33 and is urged 
downwardly by a spring 35 into engagement 
With the end of a bimetallic element 36 also 
Secured to the support 32. Levers 37 and 38 
are fulcrumed on the support 32 and are con 
nected together by an overcenter spring 39. 
The lever 37 carries an insulating pad 40 upon 
Which are mounted the movable contact 85 and 
a movable contact 4f which is adapted to en 
gage a stationary contact 42. The lever f34 
is provided with a slot 43 for receiving the end 
of the lever 38. With the parts in the posi 
tion shown in Figure 1, the lever 34 is engag 
ing the bimetallic element 36 and the over 
center spring 39 holds the movable contact 85 
in engagement with the stationary contact 86. 
If now the current flow in the energizing circuit 
for the compressor motor f 8 should become ex 



4. 
Cessive, the heater element 2 will heat the 
bimetallic element 36 and warp the same out 
wardly to the position shown in Figure 2. Out 
ward movement of the bimetallic element 36 
releases the lever 34 and the spring 35 moves 
the same downwardly. Downward movement 
of the lever 33 causes the lever 38 to move 
downwardly to move the Spring 39 overcenter, 
Which in turn causes the contacts 85 and 83 to 
separate with a snap action and causes contacts 
4 and 82 to make with a snap action. Sepa 
ration of the contacts 35 and 86 in this manner 
interrupts the above outlined starting and main 
taining circuits for the operating coil 5 to drop 
out the relay or starter 50 and stop operation 
of the compressor motor 8. 
An auxiliary lever 46 is secured to the main 

lever 34 by a pivot 4, the auxiliary lever being 
maintained normally in the position shown in 
Figures 1 and 2 by a compression spring 48. The 
lever f46 is provided with an extension 49 which 
is adapted to be engaged by an abutment 56 
which is secured to a button A58. A compression 
spring 52 located between the button is and 
a stationary support 53 maintains the abut 
ment 50 in the position shown in Figures 1, 2, 
and 3. After the overload cut-out mechanism 6 
separates the contacts 35 and 86 in the manner 
outlined above, the overload cut-out mechanism 
may be restored to the position shown in Figure 
1 by pressing inwardly on the button 5f. This 
raises the lever 34 about its pivot 33 and 
allows the bimetallic element A36 to again move 
under the lever 34 to hold the parts in the posi 
tion shown in Figure 1. 
A stationary contact 55 is secured to a suit 

able support 56 and a movable contact 52 is 
Secured to a support E58. An armature 59 is 
secured to the movable contact 5 and is in 
fluenced by a winding A S0, connected by wires 
ASA and 62 across line wires (O and . When 
the potential difference across the line wires 
and is at a predetermined value the winding 
60 maintains the Solenoid 59 and the movable 

contact 5 in the position shown in Figure 1. 
If the potential difference across the line wires 
i0 and if should decrease to a predetermined 
low value, then the armature A59 and the contact 
i5 move downwardly as shown in Figure 3 under 
the influence of springs, gravity or other means 
(not shown) to cause the Innovable contact 5 
to engage the stationary contact 55. An abut 
ment surface 63 formed on the lever 86 pre 
Vents downward movement of the movable con 
tact 57 if the potential difference across the line 
wires 00 and of decreases after the overload 
cut-out mechanism has been operated to sepa 
rate the contacts 85 and 86 as is clearly illus 
trated in Figure 2. 
A bimetallic element 65 carried by the Support 
56 is adapted to engage a lug 6 carried by the 

lever i34, the bimetalic element 65 being heated 
by a heater f66. The energization of the heater 
66 is controlled by a relay 7 which may com 

prise an operating coil for moving switch 
arms 72 and 73 into engagement with contacts 
T4 and 5, respectively, when energized. When 
the operating coil is deemergized the switch 
arms 72 and 3 are moved out of engagement 
with their respective contacts by means of springs, 
gravity or other means (not shown). 
Assume now that the parts are in the position 

shown in Figure 1 and that the potential differ 
ence across the line wires 00 and 0 decreases 
to a predetermined value to cause the movable 
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contact 0 to engage the stationary contact 55. 
If this decrease in potential difference persists 
the current flow through the heater 2 will in 
crease to cause outward flexing of the bimetallic 
element 36 to separate the contacts 85 and 86 
and to close the contacts A and A2, this move 
ment being permitted by the pivotal connection 
4 between the levers 38 and 46 and the 
spring 48 as shown in Figure 3. Separating of 
the contacts 85 and 86 stops operation of the 
compressor motor 8 and movement of the con 
tact Aé into engagement with the contact $2 
completes a circuit from the line wire foe, through 
wire 8, contacts 5 and 55, wires 79 and 
88), operating coil . , wire 8, contacts 4 
and 42, and wires 82 and 25 back to the other 
line wire 8. Completion of this circuit causes 
energization of the operating coil to move 
the Switch arms 22 and 3 into engagement 
with their respective contacts. 
Movement of the switch arm 72 into engage 

ment with the contact 4 completes a main 
taining circuit for the operating coil which 
inay be traced frogra the line wire () through 
wires 8 and 36, switch arm 2, contact 74, 
wires 3 and 36, operating coil 8, wire 8, 
contacts 4A and 42, and wires 82 and 25 back 
to the other line wire O. This maintaining 
circuit maintains the operating coil 7 ener 
gized until such time as the contacts 3 and 42 
are Separated. i?iovement of the switch arm 3 
into engagement with contact 25 completes a 
circuit from the line wire 80 through wires 8, 
49, and 83, switch arm 23, contact 5, wire 
886, heater 65, and wire 85 back to the other 
line Wire B. Completion of this circuit en 
ergizes the heater element 66 which fiexes the 
bimetallic element 365 upwardly to move the 
lever 34 upwardly which in turn separates the 
contacts & and 862 and recloses the contacts 
35 and 36. 
From the above it is seen that the overload 

cut-out mechanism 3 operates to separate the 
Contacts 85 and 33 to stop operation of the com 
pressor when the current flow in the energizing 
circuit of the compressor motor becomes exces 
Sive. If the excessive current, fioW in the en 
ergizing circuit for the compressor motor is caused 
by a decrease in potential difference across the 
power lines, the contacts 35 and 36 Will be re 
closed automatically after they have once been 
Opened, the length of time required for auto 
matically reclosing the contacts 35 and 35 being 
determined by the length of time required for 
the bimetallic element 65 to move the lever 33 
upwardly. If the excessive current flow in the 
energizing circuit of the compressor motor should 
be caused by something other than a decrease in 
potential difference, the contacts 85 and 86 are 
Separated to stop operation of the compressor 
motor and they may be reclosed only by manual 
manipulation of the button 5f. Automatic re 
closing under these conditions is prevented by 
the abutment surface 63 on the lever 46. 

Since most of the overload conditions in a re 
frigerating apparatus are caused by starting the 
compressor against relatively high head pres 
Sures or by continuing the compressor in opera 
tion when the head pressure becomes extremely 
high or the suction pressure becomes extremely 
low, the complete system outlined above obvi 
ates most of these conditions so that the com 
pressor motor 8 will seldom if ever become over 
loaded. The other condition which causes ex 
cessive current flow through the compressor mo 

  



2,237,249 
tor is usually a decrease in potential difference 
across the energizing circuit and since this is not 
a very Serious condition it is desirable to auto 
matically reclose the overload cut-out mecha 
nism when the Overload cut-out mechanism is 
opened by this condition. If an overload condi 
tion other than those outlined above should oc 
cur this Would be an indication that something 
was radically Wrong with the refrigerating sys 
tem and When the overload cut-out mechanism 
6 stops operation of the compressor motor due 
to these other conditions, manual resetting of 
the Overload cut-out mechanism 6 is required. 
This will indicate that the system should be 
checked for faulty operation. 
From the above it is seen that this invention 

0. 

contemplates a complete System for maintain 
ing accurate temperature conditions in a plural 
ity of fixtures or Zones, for defrosting the evap 
orators at each cycle of operation of the refriger 
atting apparatus, for insuring that the evapora 
tors will defrost at least once during a prede 
termined time interval and for providing safe 
operation of the system. In this latter respect 
the existence of extremely high pressures on the 
high pressure side of the refrigerating appara 
tus and extremely low pressures on the low pres 
Sure side of the apparatus are prevented as well 
as overheating of the compressor motor. 
Although for purposes of illustration one form 

of this invention has been disclosed, other forms 
thereof may become apparent to those skilled in 
the art upon reference to this disclosure and 
therefore this invention is to be limited only by 
the scope of the appended claims and prior art. 
I claim as my invention: 
1. In a control system for a refrigerating ap 

paratus having a compressor and evaporator 
means associated therewith for cooling a medi 
um, the combination of, an electrically operated 
relay for operating the compressor when ener 
gized and including a maintaining Switch closed 
upon energization of the relay, a first control de 
vice including a first switch and means respon 
sive to pressure on the high pressure side of the 
refrigerating apparatus for closing and opening 
the first switch as the pressure respectively falls 
below or rises above a predetermined low pres 
Sure value, a second control device including a 
second switch and means responsive to pressure 
on the high pressure side of the refrigerating ap 
paratus for closing and opening the second 
Switch as the pressure, respectively falls below or 
rises above a predetermined high pressure value, 
a third control device including a third switch 
and means responsive to the pressure on the low 
pressure side of the refrigerating apparatus for 
closing and opening the third switch as the pres 
sure respectively rises above or falls below a pre 
determined high value, a fourth control device 
including a fourth switch and means responsive 
to the pressure on the low pressure of the refrig 
erating apparatus for closing and opening the 
fourth switch as the pressure respectively rises 
above or falls below a predetermined low value, 
a starting circuit for the electrically operated 
relay including only the first and third switches 
for energizing the relay when both the first and 
third switches are closed whereby the compressor 
is started when the pressure on the high pres 
sure side of the refrigerating apparatus falls be 
low the predetermined low value and the pres 
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5 
only the maintaining switch and the second and 
fourth switches for maintaining the relay ener 
gized When the maintaining Switch and the Sec 
Ond and fourth Switches are closed whereby the 
compressor is maintained in operation until the 
pressure on the high pressure side of the refrig 
erating apparatus rises above the predetermined 
high Value or until the pressure on the low pres 
Sure side of the refrigerator apparatus falls be 
loW the predetermined low value. 

2. In a control System for a refrigerating ap 
paratus having a Compressor , and evaporator 
means associated thereWith for cooling a medio 
un, the combination of, an electrically operated 
relay for Operating the compressor When ener 
gized and including a maintaining switch closed 
upon energization of the relay, a first control 
device including a first Switch and means respOn 
sive to pressure on the high pressure side of the 
refrigerating apparatus for closing and opening 
the first Switch as the pressure respectively falls 
below or rises above a predetermined low pres 
sure value, a second control device including a 
secund switch and means responsive to pressure 
on the high pressure side of the refrigerating 
apparatus for closing and opening the Second 
switch as the pressure respectively falls below or 
rises above a predetermined high pressure value, 
a third control device including a third Switch 
and means responsive to the pressure on the low 
pressure side of the refrigerating apparatus for 
closing and opening the third Switch as the pres 
sure respectively rises above or falls below a pre 
determined high value, a fourth control device 
including a fourth Switch and means responsive 
to the pressure on the low pressure of the re 
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frigerating apparatus for closing and opening 
the fourth switch as the pressure respectively 
rises above or falls below a predetermined low 
value, a fifth control device including a fifth 
switch and means responsive to the temperature 
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sure on the low pressure side rises above the pre 
determined high value, and a maintaining cir 

..cuit for the electrically operated relay including 75 

of the medium being cooled for closing and open 
ing the fifth SWitch as the temperature respec 
tively rises above or falls below a predetermined 
value, a starting circuit for the electrically Op 
erated relay including only the first, third and 
fifth switches for energizing the relay Only when 
the first, third and fifth switches are closed, and 
a maintaining circuit for the electrically oper 
ated relay including Only the maintaining 
switch and the second, fourth and fifth Switches 
for maintaining the relay energized until either 
the second, fourth or fifth Switches are opened. 

3. In a control system for a refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
zones, the combination of, thermostatic control 
means for each Zone responsive to the tempera 
ture of the medium being cooled of that Zone, 
control means responsive to the pressure on the 
low pressure side of the refrigerating apparatus, 
means controlled by the control means and the 
thermostatic control means for starting Opera 
tion of the compressor only when any of the 
thermostatic control means calls for cooling and 
the pressure on the low pressure side of the re 
frigerating apparatus rises to a defrosting value 
and for continuing the compressor in Operation 
until either all of the thermostatic control means 
are satisfied or the pressure on the low pressure 
side of the refrigerating apparatus decreases to 
a predetermined low value, and means opera 
tively associated with said last mentioned means 
for stopping operation of the compressor at pre 
determined times whereby the pressure on the 
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low pressure side of the refrigerating apparatus 
will rise to a defrosting value at least at these 
predetermined times. 

4. In a control system for a refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
zones, the combination of, thermostatic control 
means for each zone responsive to the tempera 
ture of the medium being cooled of that Zone, 
control means responsive to the pressure on the 
low pressure side of the refrigerating apparatus, 
means associated with each Zone and controlled 
by the thermostatic control means of that Zone 
to admit refrigerant to the evaporator of that 
Zone upon a call for cooling by the thermostatic 
control means of that Zone, means controlled by 
the control means and the thermostatic control 
means for starting Operation of the compressor 
only When any of the thermostatic control means 
calls for cooling and the pressure on the low 
preSSure side of the refrigerating apparatus rises 
to a defrosting value and for continuing the com 
preSSOr in Operation until either all of the ther 
mostatic control means are satisfied or the pres 
Sure. On the low pressure side of the refrigerating 
apparatus decreases to a predetermined low value, 
and means operatively associated with said last 
mentioned means for stopping operation of the 
compressor at predetermined times whereby the 
pressure on the low pressure side of the refriger 
ating apparatus will rise to a defrosting value at 
least at these predetermined times. 

5. In a control system for a refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
Zones, the combination of, thermostatic control 
means for each Zone responsive to the tempera 
ture of the medium being cooled of that zone, 
control means responsive to the pressure on the 
low pressure side of the refrigerating apparatus, 
control means responsive to the pressure on the 
high pressure side of the refrigerating apparatus, 
means controlled by both of the control means 
and the thermostatic control means for starting 
Operation of the compressor only when any of the 
thermostatic control means call for cooling, the 
pressure on the low pressure side of the refriger 
ating apparatus rises to a defrosting value and 
the pressure on the high pressure side of the 
refrigerating apparatus decreases to a preder 
termined low value and for continuing the com 
preSSOr in Operation until either all of the ther. 
nostatic control means are satisfied or the pres 
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pressure on the low pressure side of the refriger 
ating apparatus rises to a defrosting Walue and 
the pressure on the high pressure Side of the re 
frigerating apparatus decreases to a predeter 
mined low value and for continuing the compres 
sor in operation until either all of the thermo 
static control means are satisfied or the pressure 
on the low pressure side of the refrigerating ap 
paratus decreases to a predetermined low value 
or the pressure on the high pressure side of the 
refrigerating apparatus increases to a predeter 
mined high value, and means associated with said 
last mentioned means for stopping operation of 
the compressor at predetermined times whereby 
the pressure on the low pressure side of the re 
frigerating apparatus will rise to a defrosting 
value at least at these predetermined times. 

7. In a control system for a refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
zones, the combination of, thermostatic control 
means for each Zone responsive to the tempera 
ture of the medium being cooled of that Zone, 
means associated with each Zone and controlled 
by the thermostatic control means of that Zone 
to admit refrigerant to the evaporator of that 
Zone upon a call for cooling by the thermostatic 
control means of that Zone, control means re 
sponsive to the pressure on the low pressure side 
of the refrigerating apparatus, control means re 
sponsive to the pressure on the high pressure side 
of the refrigerating apparatus, means controlled 
by both of the control means and the thermo 
static control means for starting operation of the 
compressor only when any of the thermostatic 
control means call for cooling, the pressure On the 
low pressure side of the refrigerating apparatus 
rises to a defrosting value and the preSSure on 
the high pressure Side of the refrigerating appa 
ratus decreases to a predetermined low Value and 
for continuing the compressor in operation until 
either all of the thermostatic control means are 
satisfied or the pressure on the high pressure side 
of the refrigerating apparatus increases to a pre 
determined high value, and means associated 
With said last mentioned means for stopping Op 
eration of the compressor at predetermined times 
whereby the pressure on the low pressure side of 
the refrigerating apparatus will rise to a defrost 
ing value at least at these predetermined times. 

8. In a control system for a refrigerating appa 
ratus having a compressor and a plurality of 

Sure on the high pressure side of the refrigerating 
apparatus increases to a predetermined high 
value, and means associated with said last men 
tioned means for stopping operation of the com 
pressor at predetermined times whereby the pres 
sure on the low pressure side of the refrigerating 
apparatus will rise to a defrosting value at least 
at these predetermined times. 

6. In a control System for a refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
Zones, the combination of, thermostatic control 
means for each Zone responsive to the tempera 
ture of the medium being cooled of that zone, 
control means responsive to the pressure on the 

60 

low pressure side of the refrigerating apparatus, . 
control means responsive to the pressure on the 
high pressure side of the refrigerating apparatus, 
means controlled by both of the control means 
and the thermostatic control means for starting. 
Operation of the compressor only when any of the 

evaporators for cooling medium in a plurality of 
Zones, the combination of, an electrically oper 
ated relay for Operating the compressor when en 
ergized and including a maintaining Switch closed 
upon energization of the relay, thermostatically 
operated switch means for each Zone responsive 
to the temperature of the medium being cooled 
of that Zone and closed upon a call for cooling, 
a first switch, means responsive to the pressure on 
the low pressure side of the refrigerating appa 
ratus for closing the first switch when the pres 
sure rises above a defrosting value, a starting cir 
cuit for the electrically operated relay including 
the thermostatically operated switch means ar 
ranged in parallel with respect to each other and 
the first Switch arranged in series with the ther 
mostatically operated switch means for energiz 
ing the relay only when any of the thermostati 
cally operated Switch means are closed and the 
first Switch is closed whereby the compressor is 

... started only when at least one of the thermostati 
cally operated switch means is calling for cooling 
and the pressure on the low pressure side of the 

thermostatic control means call for cooling, the 75 refrigerating apparatus has risen to a defrosting 
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value, a maintaining circuit for the electrically 
operated relay including the thermostatically Op 
erated switch means arranged in parallel with re 
spect to each other and the maintaining Switch 
for maintaining the relay energized and the Cons 
pressor in operation until all of the thernostati 
cally operated switch means are satisfied, a nor 
mally closed time operated switch opened at pre 
determined times, said time operated Switch be 
ing located in series with said thermostatically 
operated switch means for deemergizing the elec 
trically operated relay and stopping operation of 
the compressor at predetermined times whereby 
the pressure on the low pressure side of the re 
frigerating apparatus will rise to the defrosting 
value at least at these predetermined tins. 

9. In a control System for a refrigerating appa 
ratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
Zones, the combination of, an electrically Oper 
ated relay for operating the compressor when en 
ergized and including a maintaining Switch closed 
upon energization of the relay, thermostatically 
operated switch means for each Zone responsive 
to the temperature of the medium being cooled of 
that Zone and closed upon a call for cooling, first 
and second Switches, means responsive to pres 
sure on the low pressure side of the refrigerating 
apparatus for closing the first Switch. When the 
pressure rises to a defrosting value and for Open 
ing the second switch when the pressure decreases 
to a predetermined low Value, a starting circuit 
for the electrically operated relay including the 
thermostatically operated Switch means arranged 
in parallel with respect to each other and the first 
switch arranged in series with the thermostati 
cally operated SWitch means for energizing the 
relay Only when any of the thermostatically op 
erated Switch means are closed and the first 
switch is closed whereby the compressor is started 
only when at least one of the thermostatically op 
erated switch means is calling for cooling and the 
pressure on the low pressure side of the refriger 
ating apparatus has risen to a defrosting value, a 
maintaining circuit for the electrically operated 
relay including the maintaining switch, the ther 
mostatically operated SWitch means arranged in 
parallel. With respect to each other and the Sec 
ond switch for maintaining the relay energized 
and the compressor in operation until either all 
of the thermostatically operated switch means 
are satisfied or until the pressure on the low 
pressure side of the refrigerating apparatus de 
creases to the predetermined low value to open 
the second switch, a normally closed time Oper 
ated switch opened at predetermined times, said 
time operated switch being located in Series with 
the thermostatically operated Switch means for 
deenergizing the electrically operated relay and 
stopping operation of the compreSSOr at predeter 
mined times whereby the pressure on the low 
pressure side of the refrigerating apparatus will 
rise to the defrosting value at least at these pre 
determined times. 

10. In a control system for refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
zones, the combination of, an electrically operated 
relay for operating the compressor when ener 
gized and including a maintaining Switch closed 
upon energization of the relay, thermostatically 
operated switch means for each zone responsive 
to the temperature of the medium being cooled of 
that zone and closed upon a call for cooling, first 
and second switches, means responsive to pres 
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sure on the low pressure side of the refrigerating 
apparatus for closing the first Switch. When the 
pressure rises to a defrosting value and for open 
ing the second switch when the pressure decreases 
to a predetermined low value, third and fourth 
switches, means responsive to pressure on the 
high pressure side of the refrigerating apparatus 
for closing the third switch when the pressure de 
creases to a predetermined low value and for 
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opening the fourth switch when the pressure in 
creases to a predetermined high value, a starting 
circuit for the electrically operated relay includ 
ing the thermostatically operated Switch means 
arranged in parallel with respect to each other 
and the first and third switches for energizing the 
relay only when any of the thermostatically op 
erated switch means are closed and the first and 
third Switches are closed. Whereby the compressor 
is started only when at least one of the thermo 
statically operated switch means are calling for 
cooling, the pressure on the low pressure side of 
the refrigerating apparatus has risen to the de 
frosting value and the pressure on the high pres 
Sure side of the refrigerating apparatus has de 
creased to the predetermined low value, a main 
taining circuit for the electrically operated relay 
including the thermostatically operated SWitch 
means arranged in parallel. With respect to each 
other, the maintaining switch and the second and 
fourth switches for maintaining the relay ener 
gized and the compressor in operation until either 
all of the thermostatically operated switch means 
are satisfied or the pressure on the low pressure 
side of the refrigerating apparatus decreases to 
the predetermined low value to open the second 
switch or the pressure on the high pressure side 
of the refrigerating apparatus increases to the 
predetermined high value to open the fourth 
switch, a normally closed time operated Switch 
opened at predetermined times, said time operated 
switch being located in series with said thermo 
statically operated switch means for deemergizing 
the electrically operated relay and stopping op 
eration of the compressor at predetermined times 
whereby the pressure on the low pressure side of 
the refrigerating apparatus Will rise to the de 
frosting value at least at these predetermined 
times. 

11. In a control system for a refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
zones, the combination of, an electrically operated 
relay for operating the compressor when ener 
gized and including a maintaining switch closed 
upon energization of the relay, thermostatically 
operated Switch means for each Zone responsive 
to the temperature of the medium being cooled 
of that Zone and closed upon a call for cooling, 
means associated with each Zone and controlled 
by the thermostatically operated switch means of 
that Zone to admit refrigerant to the evaporator 
of that Zone upon a call for cooling by the ther 
mostatically operated switch means of that Zone, 
a first switch, means responsive to the pressure 
on the low pressure side of the refrigerating ap 
paratus for closing the first switch when the 
pressure rises above a defrosting value, a starting 
circuit for the electrically operated relay including 
the thermostatically operated Switch means ar 
ranged in parallel with respect to each other and 
the first switch arranged in series with the ther 
mostatically operated switch means for energiz 
ing the relay only when any of the thermostati 
cally operated switch means are closed and the 
first switch is closed whereby the compreSSOr is 



started only when at least one of the thermo 
statically operated SWitch means is calling for 
cooling and the pressure on the low pressure side 
of the refrigerating apparatus has risen to a de 
froSting value, a maintaining circuit for the elec 
trically operated relay including the thermo 
statitcally operated Switch means arranged in 
parallel With respect to each other and the main 
taining switch for maintaining the relay ener 
gized and the compressor in operation until all of 
the thermostatically operated Switch means are 
satisfied, a normally closed time operated switch 
opened at predetermined times, said time op 
erated switch being located in series with said 
thermostatically operated switch means for de 
energizing the electrically operated relay and 
stopping operation of the compressor at predeter 
mined times whereby the pressure on the low 
preSSure side of the refrigerating apparatus will 
rise to the defrosting value at least at these pre 
determined times. 

12. In a control System for a refrigerating ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
ZOnes, the combination of, an electrically operated 
relay for Operating the compressor when ener 
gized and including a maintaining switch closed 
upon energization of the relay, thermostatically 
Operated switch means for each Zone responsive 
to the temperature of the medium being cooled 
of that Zone and closed upon a call for cooling, 
means associated with each Zone and controlled 
by the thermostatically operated switch means 
of that Zone to admit refrigerant to the evap 
orator of that Zone upon a call for cooling by 
the thermostatically operated switch means of 
that Zone, first and second switches, means re 
Sponsive to pressure on the low pressure side of 
the refrigerating apparatus for closing the first 
Switch when the pressure rises to a defrosting 
value and for Opening the Second Switch When 
the pressure decreases to a predetermined low 
value, a starting circuit for the electrically op 
erated relay including the thermostatically op 
erated switch means arranged in parallel with 
respect to each other and the first Switch ar 
ranged in series With the thermostatically op 
erated switch means for energizing the relay 
only when any of the thermostatically operated 
SWitch means are closed and the first SWitch is 
closed whereby the compressor is started only 
When at least One of the thermostatically op 
erated Switch means is calling for cooling and 
the pressure on the low pressure side of the re 
frigerating apparatus has risen to a defrosting 
value, a maintaining circuit for the electrically 
Operated relay including the maintaining switch, 
the thermostatically operated switch means ar 
ranged in parallel with respect to each other and 
the second switch for maintaining the relay ener 
gized and the compressor in operation until 
either all of the thermostatically operated switch 
means are satisfied or until the pressure on the 
low pressure side of the refrigerating apparatus 
decreases to the predetermined low value to open 
the second switch, a normally closed time op 
erated Switch opened at predetermined times, said 
time operated Switch being located in series with 
the thermostatically Operated switch means for 
deenergizing the electrically operated relay and 
stopping operation of the compressor at prede 
termined times whereby the pressure on the low 
pressure side of the refrigerating apparatus will 
rise to the defrosting value at least at these pre 
determined times, 
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13. In a control system for a refrigerating ap 

paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
zones, the combination of, an electrically Op 
erated relay for operating the compressor when 
energized and including a maintaining Switch 
closed upon energization of the relay, thermo 
statically operated switch means for each Zone 
responsive to the temperature of the medium 
being cooled of that Zone and closed upon a call 
for cooling, means associated with each Zone 
and controlled by the thermostatically, operated 
switch means of that zone to admit refrigerant 
to the evaporator of that Zone upon a call for 
cooling by the thermostatically operated Switch 
means of that Zone, first and second Switches, 
means responsive to pressure on the low pressure 
side of the refrigerating apparatus for closing the 
first switch when the pressure rises to a defrost 
ing value and for opening the second Switch 
when the pressure decreases to a predetermined 
low value, third and fourth Switches, means re 
sponsive to pressure on the high pressure side of 
the refrigerating apparatus for closing the third 
switch when the pressure decreases to a prede 
termined low value and for opening the fourth 
switch when the pressure increases to a prede 
termined high value, a starting circuit for the 
electrically operated relay including the thermo 
statically operated Switch means arranged in 
parallel with respect to each other and the first 
and third switches for energizing the relay only 
when any of the thermostatically operated Switch 
means are closed and the first and third Switches 
are closed whereby the compressor is started only 
when at least one of the thermostatically op 
erated switch means are calling for cooling, the 
pressure on the low pressure side of the refrig 
erating apparatus has risen to the defrosting 
Walue and the pressure on the high pressure Side 
of the refrigerating apparatus has decreased to 
the predetermined low value, a maintaining cir 
cuit for the electrically operated relay including 
the thermostatically operated Switch means ar 
ranged in parallel with respect to each other, 
the maintaining SWitch and the Second and 
fourth switches for maintaining the relay ener 
gized and the compressor in operation until either 
all of the thermostatically operated SWitch means 
are satisfied or the pressure on the low pressure 
side of the refrigerating apparatus decreases to 
the predetermined low value to open the second 
switch or the pressure on the high pressure side 
of the refrigerating apparatus increases to the 
predetermined high value to open the fourth 
switch, a normally closed time operated Switch 
Opened at predetermined times, said time op 
erated Switch being located in series with said 
thermostatically operated switch means for de 
energizing the electrically operated relay and 
Stopping operation of the compressor at prede 
termined times whereby the pressure on the low 
preSSure side of the refrigerating apparatus Will 
rise to the defrosting value at least at these pre 
determined times. 

14. In a control system for a refrigerating ap 
paratus having an electrically operated compres 
Sor and a plurality of evaporator means for cool 
ing medium in a plurality of zones, the combina 
tion of, an energizing circuit for the electrically 
operated compressor, thermostatic control means 
for each ZOne responsive to the temperature of 
the medium being cooled of that zone, control 
means responsive to the pressure on the high 
pressure side of the refrigerating apparatus, con 
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trol means responsive to the pressure on the low 
pressure side of the refrigerating apparatus, 
Switch means controlled by the control means 
and the thermostatic control means for control 
ling the energizing circuit to start the com 
pressor only when any of the thermostatic con 
trol means calls for cooling, the pressure on the 
low pressure side of the refrigerating apparatus 
rises to a defrosting value and the pressure on 
the high pressure side of the refrigerating appa 
ratus decreases to a predetermined low value and 
for continuing the compressor in operation until 
either all of the thermostatic control means are 
satisfied or the pressure on the low pressure side 
of the refrigerating apparatus decreases to a pre 
determined low value or the pressure on the high 
pressure side of the refrigerating apparatus in 
creases to a predetermined high value, means 
associated with said Switch means for opening 
the energizing circuit for stopping operation of 
the compressor at predetermined times whereby 
the pressure on the low pressure side of the re 
frigerating apparatus will rise to the defrosting 
value at least at these predetermined times, over 
load means associated with said switch means and 
responsive to current flow in the energizing cir 
cuit for opening the energizing circuit upon the 
Occurrence of excessive current flow, means for 
manually operating the overload means for re 
closing the energizing circuit, and means respon 
sive to the potential difference across the ener 
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gizing circuit and operative upon opening of the 
energizing circuit for automatically operating the 
Overload means to reclose automatically the ener 
gizing circuit When the same has been opened by 
an excessive current flow in the energizing circuit 
caused by a decrease in potential difference acroSS 
the energizing circuit. 

15. In a control system for a refrigeration ap 
paratus having a compressor and a plurality of 
evaporators for cooling medium in a plurality of 
Zones, the combination of, thermostatic control 
means for each Zone responsive to the tempera 
ture of the medium being cooled of that Zone, 
control means responsive to the pressure on the 
OW pressure Side of the refrigerating apparatus, 
means controlled by the control means and the 
thernOStatic control means for Starting opera 
tion of the compressor only when any of the 
thermostatic control means calls for cooling and 
the pressure on the low pressure side of the re 
frigerating apparatus rises to a defrosting value 
and for continuing the compressor in operation 

... until all of the thermoStatic control means are 
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satisfied, and means operatively associated with 
said last mentioned means for stopping operation 
of the compressor at predetermined times where 
by the pressure on the low pressure side of the 
refrigerating apparatus Will rise to a defrosting 
value at least at these predetermined times. 

GEORGE H. FISHER. 


