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The present invention relates as indicated to a refrigera 
tion system whereinv the compressor runs continually and 
the compressed refrigerant is caused to completely bypass 
the evaporator when cooling of the evaporator is not de 
sired; and more particularly to a system of the above de 
scribed type wherein the product of the rate of mass ?ow 
of refrigerant through the compressor and the pressure 
differential across the compressor during periods when 
cooling is not desired in the evaporator -is caused to be 
considerably less than when the refrigerant is caused to 
?ow through the evaporator. , 
As a result of a study of the breakdowns in small her 

metically sealed refrigeration systems of the type wherein 
the electrical drive motor is housed within a shell contain 
ing the refrigerant, it was found that approximately 75% 
of the breakdowns occurred by reason of failure of the 
electrical starting windings of the motor. The starting 
windings of electrical motors are designed to carry high 
current densities for short periods of time in order that 
the size of the windings can be kept to a minimum. The 
starting windings therefore heat up rapidly at a time when 
the motor is started, and at a time when substantially no 
flow of refrigerant through the motor exists. Shortly 
thereafter the ?ow of electricity to the starting windings is 
cut off and a ?ow of cool refrigerant gases from the 
evaporator reaches the starting windings to suddenly drop 
the temperature of the starting windings. The insulation 
'on the starting windings is therefore subjected to a thermal 
shock each time that the compressor is started, with the 
result that cracks in the insulation eventually develop to 
short out the starting windings. ' 
A further di?iculty occurs by reason of stopping and 

starting of the compressor in that oil runs out of the bear 
ings when the compressor is stopped. Immediately on’ 

. start up therefore, metal to metal contact in the bearings 
sometimes occurs with the result that a high degree vof 
bearing wear is also experienced in compressors and in 
the motors of hermetically sealed units which are fre 
quently stopped and started. 

It has been proposed heretofore to provide refrigeration 
systems wherein the compressor runs continually and to' 
bypass the ?ow of refrigerant around the evaporator when 
the evaporator has produced a temperature which is below 

Such systems have had ap 
proximately the same power consumption during the time 
that the system was not producing a cooling effect in the 
evaporator as the system has had when a cooling eifect 
was produced in the evaporator. Inasmuch as such sys 
tems may produce a cooling effect in the evaporator for 
less than ?fty percent of the time, prior art continuously 
operated compressor systems have not been economical 
to operate. ' 

_ An object of the present invention is the provision of 
a new and improved refrigeration system wherein the com- , 
pressor continually functions normally to produce a 
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refrigerant ?ow even during times that evaporator cooling 
does not take place and which is economical to operate. 
A more particular object of the invention is the provi 

sion of a new and improved refrigeration system of the 
immediately above-mentioned type, and wherein the com 
pressor operates normally during periods when evapora 
tion cooling is not desired but the discharge of the com 
pressor is by-passed around the evaporator under condi 
tions such that the product of the differential pressure 
across the compressor-and the mass rate of flow through 
the compressor is considerably reduced from the product 
which exists during the “cooling” cycle when the com 
pressor discharges through the evaporator. 
A still more speci?c object of the invention is the provi 

sion of a new and improved refrigeration system having 
a compressor which normally discharges through a con 
denser and evaporator back to the suction of the compres 
sor at a predetermined mass rate of ?ow when evaporator 
cooling is desired, and which when evaporated cooling is 
not desired, causes the compressor to function normally 
but to discharge through a by-pass back to its suction, said 
by-pass having a greater resistance to ?ow than does the 
normal ?ow path through the evaporator to thereby re 
duce the mass rate of refrigerant ?ow through the com 
pressor when evaporator cooling-is not desired. 
A further object is the provision of a refrigeration sys 

tem of the above described type in which the by-pass takes 
the discharge from the condenser and passes it through a 
heat transfer surface in contact with the condenser or 
other heat source to transfer heat therebetween in just 
sufficient amount to vaporize liquid ?owing through the 
by-pass and prevent it.from entering the suction of the 
compressor. 

Further objects and advantages will become apparent 
to those skilled in the art to which the invention relates 

. from the following description of several preferred em 
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bodiments described with reference to the accompanying 
drawings forming a part of this speci?cation, and in which: 

FIG. 1 is a diagrammatic view of a refrigeration sys 
tem embodying the present invention; and 
FIG. 2 is a diagrammatic view similar to FIG. 1 show- - 

ing another embodiment of refrigeration system. 
The refrigeration system shown in FIG. 1 generally 

comprises a hermetically sealed motor and compressor 
unit 10 ‘of the type in which the refrigerant gases ?owing 
to the suction of the compressor pass through the starting 
and running windings of the motor. 
sure discharge gases from the compressor unit 10 are con. 
ducted through conduit 11 to a condenser 12 where heat 
is transferred to the surrounding atmosphere and the re 
frigerant gases are condensed to a liquid. Liquid from 
the condenser 12 passes through a conduit 13 to a junction 
point 14 with a by-pass conduit 15. - ' 

During the cooling cycle of the refrigeration system 
shown, flow through the by-pas's conduit 15 is prevented 
by a shut-off valve 16. Liquid refrigerant flow from the 
junction point 14 normally passes through a shut-off valve 
17 which is open during the cooling cycle to permit ?ow 
througha ?ow restriction or throttling device 18 which 
reduces the pressure on the refrigerant and causes it to V 
?ash into a vapor. The shut-off valves 16 and 17, shown, 
are normally closed‘valves, and are opened upon energi- ‘ 
zation of solenoids 19 and 20 respectively. Fluid from 
the throttling device 18 ?ows through the evaporator 21 
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where liquid refrigerant picks up heat from the evaporator 
and changes to a vapor. The vapor from the evaporator 
21 returns to the compressor 10 through suction line 22 
and the process is repeated. 
The above described refrigerant flow through the com 

pressor 10, condenser 12 and evaporator 21 continues un 
til the temperature of the evaporator 21, or a temperature 
which the evaporator 21 controls, reaches a predetermined 
low level or set temperature. In the embodiment shown, 
a temperature sensing bulb 23 is located in contact with 
the evaporator 21. Vapor pressure from the bulb 23 is 
transmitted through capillary tubing 24 to the switch 25 
to hold the blade 26 against contact 27 to energize sole 
noid 20 so long as the temperature of the evaporator is 
above a set temperature. When the temperature of the 
evaporator drops below the set temperature, vapor pres 
sure from bulb 23 is su?i‘ciently low that the blade 26 is 
snapped by structure, now shown, into engagement with 
contact 28. This de-energizes solenoid 20 to allow valve 
17 to close and energizes solenoid 19 to open valve 16 
and start the non-cooling cycle. 
During the non-cooling cycle, the compressor 10 pumps 

continuously through the condenser 12 and line 13, as it 
did during the cooling cycle, but the refrigerant flow is 
now diverted through now open valve 16, through a flow 
restriction 29, to a reheat coil 30 that is embedded in the 
condenser 12 to absorb heat therefrom. Fluid from the 
flow restriction 29 picks up heat in the reheat coil 30 to 
vaporize all of its liquid to vapor, and the vapor from 
the reheat coil 30 is transmitted through return line 31 
to the suction lines 22 of the compressor. The ?ow re 
striction 29 is sized to provide a considerably greater 
resistance to flow than does the ?ow restriction 13, so that 
the mass rate of refrigerant pumped by the compressor 
during the non-‘cooling cycle is considerably less than dur 
ing the cooling cycle. The power supply circuit for the 
motor of the compressor will contain a manually actuated 
stop-start switch 32 which stays closed except when the 
unit is to be taken out of service, and does not contain a 
switch which is open and closed in response to the tem 
perature of the evaporator itself, or of a temperature 
which the evaporator controls. - 

In one refrigeration system of the type shown in FIG. 1 
which has been built and tested, a tube 126 inches long 
and having a cylindrical flow passage of 0.040 inch ID. 
was used for the ?ow restriction 18. A tube 96 inches 
long and having a cylindrical flow passage of 0.026 inch 
ID. was used for the flow restriction 29. When the valve 
16 was shut and the valve 17 was open to produce ?ow 
through the evaporator 21, the pressure in conduit 11 
at the discharge of the compressor was 145 p.s.i.g., the 
pressure in conduit 22 at the suction of the compressor 
was 19 p.s.i.g., and the 1/s H.P. motor driving the com 
pressor drew 200 watts. When the system was on the 
“non-cooling” cycle, with the valve 17 closed and valve 
16 open, the pressure in conduit 11 at the compressor 
discharge was 120 p.s.i.g., the pressure in conduit 22 at 
the compressor suction was 2 p.s.i.g., and the motordriv 
ing the compressor drew 140 watts. The rate of ?uid dis 
placement of the compressor 10 during the “non-cooling” 
cycle was as great as during the “cooling” cycle, but be 
cause the pressure at the compressor suction was less 
during the “non-cooling” cycle, the mass rate of flow 
handled by the compressor during the “non-cooling” cycle 
was less than the mass rate of ?ow during the “cooling” 
cycle. Because the mass rate of ?ow of refrigerant 
through the compressor was less during the “non-cooling" 
cycle than it was during the “cooling” cycle, the power 
consumption of the compressor was less during the “non 
cooling” cycle than during the “cooling” cycle. 

Because the compressor of the refrigeration system 
of the present invention runs continuously, it has been 
found that a 1/5 H.P. unit can handle the same heat load 
as a 1%: H.P. unit run on a conventional cycle where the 
compressor is stopped during the “non-cooling” cycle. 
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The result is that the system shown in FIG. 1 having a 
1/5 H.P. motor-compressor unit that is run continuously 
has about the same power consumption as a conven 
tional 1%; H.P. unit that is stopped and started to handle 
the same heat load, but the system of the present inven 
tion has considerably less mechanical and electrical 
failures. 
The embodiment of refrigeration system shown in 

FIG. 2 ditfers from the embodiment of refrigeration 
system ‘shown in FIG. 1 in that the system of FIG. 2 
by-passes compressor discharge gases directly back into 
the compressor suction during the “non-cooling” cycle, 
instead of passing them through a condenser and reheat 
coil. The system shown in FIG. 2 comprises a hermet 
ically sealed compressor and motor unit 40 of the same 
type shown in FIG. 1. The discharge from the com 
pressor unit 40 passes through discharge conduit 41 to a 
T connection 42, one side of which is normally closed 
off by a shut-off valve 43 that is normally closed, and 
the other side of which communicates with a check valve 
44. Refrigerant ?ow during the norm-a1 or “cooling” 
cycle of the system passes through the check valve 44 
to a condenser 45 where high pressure refrigerant gases 
are condensed to a liquid. Liquid from the condenser 45 
passes through a flow throttling means 46 from which 
the ?uid is communicated to the evaporator 47 through 
conduit 48. Liquid refrigerant in the evaporator 47 picks 
up heat to change into a vapor, and the vapor from the 
evaporator 47 passes through conduit 49, and now open 
shut-off valve 50 to the suction conduit 51 of the com 
pressor. The shut-off valve 50 is a normally closed 
valve which is opened during the “cooling” cycle by a 
solenoid 52. The compressor 40- continues to recirculate 
refrigerant through the above-described system until the 
temperature of the evaporator 47, or a temperature which 
the evaporator 47 controls decreases to a “set” tempera 
ture. For reasons which will later be explained, the 
system is preferably controlled by a temperature sensing 
element 53 which senses the temperature of the evapo 
rator structure adjacent the end from which the refrigerant 
discharges. The temperature sensing element 53 shown 
is a vapor pressure bulb whose vapor pressure is trans 
mitted through tube 54 to a temperature control 55 
having a switch blade 56 that engages a contact 57 when 
the temperature sensed by the bulb 53 is above a “set” 
temperature, and which is moved to engage a contact 
58 when the temperature sensed by the bulb 53 falls 
below the “set” temperature. The temperature control 
55 is preferably also of the type which lowers the “set” 
temperature at which the blade 56 moves from contact 
57 to 58 as the ambient temperature increases. When the 
temperature of the evaporator 47 is above the “set” tem 
perature of the temperature control 55, the blade 56 
engages contact 57 to energize solenoid 52 to hold open 
the shut-off valve 50 and allow refrigerant ?ow through 
the evaporator 47. 
When the temperature of the evaporator 47 decreases 

below the “set” temperature of the temp-control 55, the 
blade 56 moves out of engagement with contact 57 to 
allow valve 50 to close, and shortly thereafter the ‘blade 
engages contact 58. The contact 58 is connected through 
pressure control 59 to a solenoid 60 which when ener 
gized opens valve 43. When the temperature of the 
evaporator 47, therefore, is below the “set” temperature, 
the high pressure discharge gases from the compressor 
pass through valve 43 to a flow restricting ‘device 61 
through a by-pass line 62 to the suction line 51 of the 
compressor. At temperatures of the evaporator 47 below 
the “set” temperature, therefore, the compressor dis 
charge by-passes both the condenser 45 and evaporator 47 
and returns directly to the suction of the compressor 40. 
The ?ow ‘restriction 61 preferably offers a greater resist 
ance to flow than does the flow restriction 46, so that the 
suction to the compressor drops durings the “non-cooling” 
cycle and the mass rate of ?ow through the compressor 



3,257,819 
5 

is thereby decreased from the mass rate _of ?ow during 
the “cooling” cycle. 

It is preferable that a time delay exists between the 
closing of valve 50 and the opening of valve 43 so that 
refrigerant trapped between the two valves 43 and 50 
is evacuated and pumped to the discharge side of the 
compressor 40. It is also preferable that the volume 
of the system between the discharge of the compressor 
and the shut-off valve 43 and check valve 44 be as small 
as possible so that most of the refrigerant is forced 
through the check‘v-alve 44 and is trapped between the 
check valve 44 and shut-off valve 50 at the time valve 43 
opens. This will cause a considerable drop in the back 
pressure on the compressor when valve 43 opens with 
out causing an appreciable rise in the suction pressure 
to the compressor. This, therefore, greatly reduces the 
mass rate of vflow of refrigerant through the compressor 
‘during the “non-cooling” cycle and at the same time 
reduces the’ discharge pressure of the compressor to some 
extent resulting in a large drop in power consumption 
during the “nonicooling’ cycle from the Power con 
sumption during the “cooling” cycle. 

If refrigerant is recirculated through the bypass line 
62 over an extended period of time, it is possible thatthe 
temperature of the compressor will rise excessively. As 
previously stated, it is preferable that the temperature 
sensing element 53 sense the temperature of the heat 
transfer surface adjacent the refrigerant exit end. The 
evaporator usually has a heat capacity considerably 

’ smaller than that of the load which it cools. By sensing 
the temperature of the evaporator 47, therefore, the sys 
tem changes from the “non-cooling” to the -“cooling” 
cycle at frequent intervals, so that the chances of the 
compressor operating over a prolonged period of time 
on the “non-cooling” cycle, is greatly reduced. If, how 
ever, the compressor should operate on the “non-cooling” 
cycle for a prolonged period and the temperature of the 
compressor should rise excessively, the pressure at the 
compressor suction will increase to cause the switch blade 
63 to move from its normal position engaging contact 64 
which energizes solenoid 60 to engage contact 65 that is , 
connected to solenoid 52. This actuation of pressure 
control 59 causes valve 43 to close the bypass conduit 
62 and open shut-off valve 50 to change the system back 
to its normal cooling cycle. Cool refrigerant from the 
evaporator 47, then enters the compressor to reduce its 
temperature while the discharge of the compressor passes 
through the condenser 45 and evaporator 53 to be re 
circulated through the compressor until the temperature 
of the compressor drops to its normal level. The pres 
sure control 59 then changes back to its normal condi 
tion with its switch blade 63 in engagement with contact 
64 to again place the system under the control of the 
temperature control 55. ' “ 

The power supply for the compressor 40 also contains 
a manually actuated stop-start switch 66 which is not 
used as a temperature control device but is only opened 
by the operator to take the system out of operation. 
During the “non-cooling” cycle when the valve 43 is 
opened and the shut-off valve 50 is closed, the mass rate 
of ?ow through the compressor 40 is reduced to a' rate 
that is less than the mass rate of ?ow through the com~ 
pressor 10 of FIG. 1, so that the system of FIG. 2 has 
less power consumption than does the system of FIG. 1. 

In systems where the volume of the system between 
the compressor discharge and valves 43 and 44 is very 
small, it may be possible to eliminate the flow restriction 
61 entirely since the pressure drop across the compressor 
will be reduced in ‘this instance to such a small value 
that the power consumption of the compressor during the 
“non-cooling” cycle will be low. Allowing valve 43 to 
remain closed for a short period of time --after valve 50 
closes will also aid in reducing power consumption during 
the “non-cooling” cycle, since it causes refrigerant to be 
displaced out of the recirculating system used in the “non 
cooling”, cycle to thereby decrease the diiferential pres 
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6 
sure across the compressor as well as the mass rate of 
flow through the compressor. 

While the invention has been described in considerable 
detail, I do not wish to be limited to the particular em 
bodiments shown and described, and it is my intention 
to cover hereby all novel adaptations, modi?cations, and 
arrangements thereof, which‘ come within the practice 
of those skilled in'the art to which the invention relates. 
What I claim is: > 
1. In a refrigeration system having a normally con 

tinuously operating compressor, drive means for said com 
pressor, stop-start means for said drive means which is 

. normally operable to cause said compressor to be actu 
ated, a condenser, ?ow restricting means, an evaporator, 
and conduit means'for directing a refrigerant from the 
discharge of the compressor through the condenser, the 
?ow restricting means, the evaporator and back to the 
suction of the compressor, said condenser, said ?ow re 
stricting means, said evaporator, and said conduit being 
effective, when said stop-start means is in the normal con 
dition and said compressor is driven by said drive means, 
to‘ provide a predetermined product of the differential 
pressure across the compressor times the rate of mass 
flow of refrigerant through the compressor, the improve 
ment comprising: by-pass conduit means for directing 
refrigerant from the discharge side of the compressor 
ahead of the evaporator to the suction of the compressor 
by-passing the evaporator, sensing means responsive to 
a temperature controlled by said evaporator, said sensing 
means being in a normal condition when said temperature 
controlled by said evaporator is above ‘a predetermined 
temperature and being in another condition when said 
temperature controlled by said evaporator is below a 
predetermined temperature, ?ow diverting means having 
a normal condition, for communicating refrigerant from 
the discharge of the compressor through said evaporator > 
and having another condition for substantially shutting 
off flow of refrigerant through said evaporator and divert 
ing the ?ow through said by-pass conduit means, said ?ow 
diverting means being in the normal condition when said 
sensing means is in its normal condition and being in its 
other condition when said sensing means is in its other 
condition, and means effective when said flow diverting. 
means is in its other condition and said stop-start means 
is in the normal condition and said compressoris driven 
by said drive means to reduce the product of the differen 
tial pressure across the compressor times the rate of mass 
?ow of refrigerant through the compressor substantially 
below the predetermined product. ' 

2. In a refrigeration system having a _normally con 
tinuously operating com-pressor, drive means for said com 
pressor, stop-start means [for said drive means which is 
normally operable to cause said compressor to be actuated, 
a condenser, ?ow restricting means, an evaporator, ‘and. 
conduit means for directing a refrigerant from the dis 
charge of the compressor through the condenser, the ?ow 
restricting means, the evaporator and back to the suction 
of the compressor, said condenser, said ?ow restricting 
means, said evaporator and said conduit means being 
effective, when said stop-start means is in'the normal 
condition and said compressor is driven by said drive 
means, to provide a predetermined rate of mass ?ow of 
refrigerant through said evaporator, the improvement 
‘comprising: by-pass conduit means for directing refrig 
errant from the discharge side of the compressor ahead of 
the evaporator to the suction of the compressor ‘by-passing 
the evaporator, sensing means responsive :to a temperature 
controlled by said evaporator, said sensing means being 
in a normal condition when said temperature controlled 
by said evaporator is above a predetermined temperature 
and being in another conditions when said temperature 
controlled by said evaporator is below a predetermined 
temperature, ?ow diverting means having a normal condi 
tion (for communicating refrigerant ‘from the discharge 
of the compressor through said evaporator and having 
another condition for substantially shutting off ?ow of 
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refrigerant through said evaporator and diverting the ?ow 
through said by-pass conduit means, said ?ow diverting 
means being in its normal condition when said sensing 
means is in its normal condition and being in its other 
condition when said sensing means is in its other condition, 
and means effective when said ?ow diverting means is in 
its other condition and said stop-start means is in the 
normal condition and said compressor is driven by said 
drive means to reduce the rate of mass ?ow of refrigerant 
through said by-pass means substantially below the pre 
determined rate of mass ?ow of refrigerant. 

3. In a refrigeration system having a normally con 
tinuously operating compressor, drive means for said 
compressor, stop-start means for said drive means which 
is normally operable to cause said compressor to be 
actuated, a condenser, ?ow restricting means, an evapo 
rator, and conduit means for directing a refrigerant from 
the discharge of the compressor through the condenser, 
the ?ow restricting means, the evaporator and back to 
the suction of the compressor, said condenser, said ?ow 
restricting means, said evaporator and said conduit means 
being effective, when said stop-start means is in the normal 
condition and said compressor is driven by said drive 
means, to provide a predetermined rate of mass ?ow of 
refrigerant through said evaporator, the improvement 
comprising: lby-pass conduit means for directing refrig 
erant from the downstream side of the condenser ahead 
of the evaporator to the suction of the compressor by 
passing the evaporator, said by-pass conduit means in 
cluding pressure restricting means effective to limit the rate 
of mass flow to ‘said compressor substantially below the 
predetermined rate of mass flow which normally passes to 
said compressor through said flow restricting means, sens 
ing means responsive to a temperature controlled by said 
evaporator, said sensing means being in a normal condition 
when said [temperature controlled by said evaporator is 
above a predetermined temperature and being in another 
condition when said temperature controlled by said evapo 
rat-or is below a predetermined temperature, ?ow diverting 
means having a normal condition for communicating 
refrigerant from the discharge of the compressor through 
said evaporator and having another condition for shutting 
off flow of refrigerant through said evaporator and divert 
ing the flow through said by-pass conduit means, said 
?ow diverting means being in its normal condition when 
said sensing means is in its normal condition and being 
in its other condition when said sensing means is in its 
other condition, whereby, when said stop-start means is 
in the normal condition, said compressor pumps refrig 
erant continually both during the time that refrigerant 
flows through the evaporator and during the time that flow 
is diverted from the evaporator, and the rate of mass 
?ow of refrigerant through the compressor when flow 
is diverted from the evaporator is substantially less than 
the rate of mass flow of refrigerant through the compressor 
when the refrigerant passes through the evaporator. 

42-. An improved refrigeration system as claimed in 
claim 2 wherein said by-pass conduit means includes 
means for vaporizing liquid that is effective to absorb 
heat from said condenser. 

‘5. In a refrigeration system having a normally con 
tinuously operating compressor, drive means ‘for said 
compressor, stop-start means for said drive means which 
is normally operable to cause said compressor to be 
actuated, a condenser, ?ow restricting means, an evapo 
rator, and conduit means for directing 'a refrigerant from 
the discharge of the compressor sequentially through the 
condenser, the flow restricting means, the evaporator 
and back to the suction of the compressor, said condenser, 
said flow restricting means, said evaporator and said 
conduit means being effective, when said stop-start means 
is in the normal condition and said compressor is driven 
by said drive means, to provide a predetermined rate of 
mass ?ow of refrigerant through said evaporator, the 
improvement comprising: a ?rst shut-off valve in said 
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conduit means downstream of said condenser for pre 
venting flow of refrigerant through said evaporator, by 
pass conduit means for directing refrigerant from the 
discharge of the compressor ahead of said ?rst shut~oif 
valve to the suction of the compressor downstream of 
said evaporator, said bypass conduit means including 
pressure restricting means effective to limit the rate of 
mass flow to said compressor substantially below the 
predetermined rate of mass ?ow which normally passes 
to said compressor through said flow restricting means, 
a second shut-off valve in said ‘by-‘pass conduit means, 
sensing means responsive to a temperature controlled by 
said evaporator, said sensing means being in a normal 
condition when said temperature controlled by said evapo 
rator is above a predetermined temperature and being in 
another condition when said temperature controlled by 
said evaporator is below a predetermined temperature, 
means for opening said ?rst shut-off valve and for closing 
said second shut-off valve when said sensing means is in 
its normal condition, and means for opening said second 
shut-off valve and for closing said ?rst shut-off valve when 
said sensing means is in said other condition, whereby, 
when said stop—start means is in its normal condition, 
said compressor runs continually and the mass-rate of 
flow of refrigerant through the compressor is less when 
valved off from said evaporator than when passing through 
said evaporator. 

6. In a refrigeration system having a normally con 
tinuously operating compressor, drive means for said com 
pressor, stop-start means for said drive means which is 
normally operable to cause said compressor to be actuated, 
a condenser, ?ow restricting means, an evaporator, and 
conduit means for directing a refrigerant from the dis 
charge of the compressor sequentially through the con 
denser, the ?ow restricting means, the evaporator and 
back to the suction of the compressor, said condenser, 
said flow restricting means, said evaporator and said con 
duit means being effective, when said stop-start means is 
in the normal condition and said compressor is driven by 
said drive means, to provide a predetermined rate of mass 
flow of refrigerant through said evaporator, the improve 
ment comprising: a check valve in said conduit means 
between the discharge of said compressor and said con~ 
denser, a first shut~o? valve in said conduit means down 
stream of said evaporator for preventing flow of refrig 
erant through said evaporator, lby-pass, conduit means 
for directing refrigerant from the discharge of the com 
pressor ahead of said check valve to the suction side of 
the compressor downstream of said ?rst shut-off valve, 
said by-pass conduit means including pressure restricting 
means effective to limit the rate of mass ?ow to said com 
pressor substantially below the predetermined rate of 
mass flow which normally passes to said compressor 
through said flow restricting means, a second shut-off 
valve in said by-pass conduit means, sensing means respon-, 
sive to a temperature controlled by said evaporator, said 
sensing means being in a normal condition when said tem 
perature controlled by said evaporator is above a pre 
determined temperature and being in another condition 
when said temperature controlled by said evaporator is 
below a predetermined temperature, means for opening 
said ?rst shut-off valve and for closing said second shut-off 
valve when said sensing means is in its normal condition, 
and means for opening said second shut-off valve and for 
closing said first shut-off valve when said sensing means 
is in said other condition, whereby, when said stop-start 
means is in its normal condition, said compressor runs 
continually and the mass rate of flow of refrigerant 
through the compressor is less when valved off ‘from said 
evaporator than when passing through said evaporator. 

7. The refrigeration system of claim 6 wherein said 
?rst shut-off valve is closed for a period of time while 
said second shut-off valve is closed and before said second 
shut-off valve is opened to cause said compressor to 
evacuate refrigerant from between said shut-off valves 
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on the suction side of the compressor to ~between said 
check valve and said ?rst shut-off valve and thereby 
cause a decrease in the mass of refrigerant circulated 
through the compressor when said second shut-01f valve is 
opened. - ' 

8. The refrigeration system of claim 6 wherein said 
check valve and said second shut-off valve are located 
closely adjacent the discharge of said compressor and 
whereby the mass of refrigerant in the system between 
the compressor discharge and said check valve and second 
shut-off valve is kept as small as possible, so that the 

1 

10 
mass rate of flow of refrigerant through the compressor 
is as small as possible when said ?rst shutoff valve is 
closed and said second shut-oil valve is opened. 
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