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UNITED STATES 

2,187,569 

PATENT OFFICE 
2,187,569 

REFERGERATING APPARATUS 
Charles F. Henney, Dayton, Ohio, assignor to 
General Motors Corporation, Dayton, Ohio, a 
corporation of Delaware 

Application June 29, 1935, Serial No. 29, 18 
8 Claims. 

This invention relates to refrigeration. 
An object of this invention is to provide an in 

proved system of cooling a compartment in which 
the air for the compartment is cooled by a me 

, chanical refrigerating system as long as suff 
cient energy is available for operating the me 
chanical refrigerating system and in which a 
stored refrigeration is utilized for cooling the 
air for the compartment when the energy is in 
sufficient. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawings, wherein a preferred form of 
the present invention is clearly shown. 
In the drawings: 
Fig. 1 is a vertical cross-sectional view, some 

what diagrammatic, showing portions of the 
cooling apparatus as applied to a car; 

) Fig. 2 is a diagrammatic representation of a 
way of operating the mechanical refrigerating 
system together with controls therefor; 

Fig. 3 is a view, somewhat similar to Fig. 2, but 
showing a modified form of the invention; 

5 Fig. 4 is a modified form of a portion of the 
apparatus shown in Fig. 2; 

Fig. 5 is a diagrammatic representation of an 
other embodiment of the invention applied to a 
passenger Car; 

Fig. 6 is an enlarged cross-sectional view of 
a portion of Fig. 5; 

Fig. 7 is an enlarged transverse cross-sectional 
view of the duct shown in Fig. 5; 

Fig. 8 is a view somewhat similar to Fig. 7 but 
5 showing a slight modification; and - 

Fig. 9 is a view somewhat similar to Flg. 7 but 
showing the invention applied to a slightly dif 
ferent type of car. 
A car f is provided with a compartment i? to 

be cooled. The air for this compartment may be 
cooled by a primary refrigerating system or by 
refrigeration from a secondary refrigerant, such 
as solid carbon dioxide, 2 introduced into the 
receptacles 3 and 4 at each end of the car. 
The arrangement is such that the mechanical 
refrigerating system provides refrigeration so 
long as sufficient power is available therefor and 
the carbon dioxide provides refrigeration, when 
such power is insufficient. 
The mechanical refrigerating system may in 

clude a refrigerant evaporator is and a refriger 
ant liquefying unit B, these being connected in 
primary refrigerant flow relationship. The lique 
fying unit may include a compressor discharg 
ing into the condenser 4' provided with a lituid 

m 

(C. 62-8) 
refrigerant receiver 8. From thence liquid re 
frigerant flows through the line 9 past an auto 
matic expansion valve 20 to the evaporator 15 
from whence it returns to the compressor through 
the line 2. The valve 20 may be of the type 
which automatically introduces refrigerant into 
the evaporator when the pressure therein is re 
duced below a predetermined limit by the com 
pressor. A thermostatic bulb 22, placed near 
the outlet of the evaporator, automatically throt- 0 
tles the valve 20 when the refrigerating effect in 
the evaporator reaches the bulb. 22. The com 
pressor f is driven either by an electric motor 
23 or from a live axle 24 of the car. The shaft 
25 is drivingly connected to the rotor of the mo 
tor 23 and also to an automatically regulated 
Constant speed drive 26. The driven member 
2 of the constant speed drive is connected to 
the shaft 25 through the medium of a clutch 28. 
The driving member 29 is carried on the jack 
shaft 30 swingingly carried on the framework 
of the car and is in turn driven by means of the 
belts 3 from the live axle 24. The motor 23 
may be connected to a source of electricity, such 
as a central power line by means of a plug 32 25 
which may be inserted into the receptacle 33. 
When this connection is made the thermostatic 
switch 34 controls the relay 35 and controls the 
switch 36 between the power house and the mo 
tor 23. Thus the motor is controlled in accord- 0 
ance with temperatures in the compartment 
when it is connected to the source of electricity. 
When the compressor is to be driven from 

the live axis 24, the car is operating at a suff 
cient speed to cause the air compressor 37 to 
force air to the pneumatic clutch 28 thus engag 
ing the clutch and causing the live axle 24 to drive 
the compressor T. An automatic control, re 
sponsive to conditions in the compartment if, 
is provided for regulating the refrigerating power 40 
of the mechanical system in accordance with 
refrigeration demands. Thus a thermostatic 
bulb 30 governs a valve 39 which in turn governs 
the flow of air to the clutch 28. When the ten 
perature in the compartment has risen to a 45 
predetermined limit the bulb 38 causes the shaft 
24 to drive the compressor 7 and when the tem 
perature is reduced to another predetermined 
limit the drive is disengaged at 28 by the clos 
ing of the valve 39. O 
Means are provided for causing the carbon di 

oxide 2 to cool the air for the compartment 
when the mechanical refrigerating system is not 
Operating or lacks sufficient refrigerating capacity 
for the demands upon it. This means may take 
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the form of a secondary refrigerant system in 
cluding a secondary evaporator 40 and a second 
alry condenser 4. The condenser 4 f is in thernal 
contact with the floor upon which the carbon di 
oxide rests. Wolatile secondary refrigerant con 
densed at 4 flows in liquid form into the evapor 
ator 40 and returns in gaseous form through 
the line 42 to be reevaporated and returned to 
the condenser 4. Means are provided for throt 
tling this cooling action both when the mechani 
Cal refrigerating system is operating and also in 
accordance with refrigerating demands when the 
mechanical refrigerating System is not operating. 
This may be accomplished by properly throttling 
the return line 42. When the live axle 24 op 
erates the compressor 3 at proper speed, the air 
pressure in the line 43 is exerted upon a valve 
44, which throttles the line 42. This causes sec 
Ondary liquid refrigerant to be forced out of the 
evaporator 40 and up through the riser 45 where 
it is not available for cooling air. The line 42 
also is throttled by the valve 46 in response to 
impulses from the thermostatic bulb 47 in the 
compartment . . When the car slows down or 
stops and opens the valve 44, the valve 46 takes 
command under the control of bulb 47 and regul 
lates the operation of the Secondary refrigerating 
System in accordance With temperature condi 
tions in the compartment . A by-pass 48 is 
provided and includes a valve 49 which is con 
trolled by a thermostatic bulb 50. The calibra 
tion of the bulb 50 is such that if the temperature 
in the compartment if rises above that set for 
the bulb 38 or switch 34, then the by-pass 48 
is fully opened and thus the cooling power of the 
carbon dioxide 2 is made available to aid in 
cooling the compartment when the mechanical 
refrigerating System lacks sufficient power to re 
frigerate properly. The opening and closing 
limits of the valve 49 are so calibrated that they 
close at a temperature slightly above that at 
which the thermostats 38 or 34 energize the me 
chanical refrigerating System. 
When connection is made at 32-33, the main 

paSSage of Secondary refrigerating System is auto 
matically closed. This may be accomplished by 
a Solenoid valve 44a which is energized when the 
Connectors 32-33 are brought together. The 
valve 44a closes when energized and thus the main 
passage of secondary system is closed as long as 
electric energy is available for the motor 23. 
Under some conditions one receptacle 4 and 

One Secondary refrigerating System is sufficient; 
but I have shown a twin construction at each 
end of the car, it being understood that the op 
eration of both parts are exactly the same. 

in the modification shown in Fig. 3 the com 
partment 50 of a car is provided with refrigerat 
ing means somewhat similar to those heretofore 
described. Thus a mechanical refrigerating sys 
ten includes a refrigerant liquefying unit 5 and 
an evaporator 52. The liquefying unit includes 
a compressor 53, condenser 54 and receiver 55. 
Valve 57, similar to valve 20, is controlled by a 
bulb 58 similar to the bulb. 22. Evaporated re 
frigerant returns through the line 59. The com 
pressor 53 is driven either by motor 60 or from 
a live axle 6. The pneumatic clutch 63 is sub 
stantially similar to the clutch 28 but in this 
case is under the control of the regular air, brake 
System through the air line 64. The valve 65 
is operated by a thermostat 66 in the compart 
ment 50 so that when the temperature rises to a 
predetermined limit air is admitted to the clutch 
63 and it is engaged to drive the compressor 53 

2,187,569 
from the axle 6. This is only possible, however, 
When the axle 6 is operating at a predetermined 
Speed such that it rotates the generator 66a fast 
enough to Open the Solenoid valve 6. When the 
car stops at the station, the connector plug 68 
from the power house may be connected to the 
receptacle 69 which provides leads to the motor 
60 which include the switches O. When connec 
tion is made at 68 and 69 the thermostatic switch 

controls the relay 72 and thus controls the 
motor 60 through the switches 70. At the same 
time this connection at 68 and 69 throttles the 
Secondary refrigerant System through the medium 
of Solenoid valves T3. When the car is standing 
still the solenoid valve 67 is closed and thus the 
clutch 63 is disengaged so that the motor 60 can 
drive the compressor 53. 
When the car slows down or is standing still 

and no Connection is made at 68 and 69 the car 
bon dioxide in the receptacles T4 is caused to cool : 
air for the compartment 50. This is accom 
plished by causing the secondary refrigerant sys 
tem to operate under these conditions. 
Ondary refrigerant System includes an evaporator 

The Sec- . 

75 and a condenser 76 substantially the same as 
heretofore described. The gas return line TT is 
provided with Solenoid valves 73 and 78 and a 
thernostatic valve 79. The valve 78 opens when 
the car slows down or stops because the generator 
66 lacks sufficient speed to close the valve. The 
Valve 9 is operated in accordance with conditions 
in the compartment 50 through the medium of 
the thernostatic bulb 80 opening when the tem 
perature reaches a predetermined limit and clos 
ing at a lower limit. A by-pass 8 is provided 
Which is similar to the by-pass 48 and is provided 
With a valve 82 and bulb. 83 similar in function 
and calibration to the valves 49 and bulb 5o of 
Fig. 2 for causing the carbon dioxide to aid the 
primary mechanical system if it lacks sufficient re 
frigerating capacity. 
The arrangement of Fig. 3 is such that the 

mechanical refrigerating system provides refrig 
eration for the air so long as the tempera 
ture in the compartment 50 requires it and 
So long as the axle 6 has sufficient speed or 
the connectors 68 and 69 are connected. Dur 
ing that period the secondary system is in 
operative because one or the other of the valves 
3 or 78 are closed. However, when the car stops 
and connections are not made at 68 and 69 the 
Secondary refrigerating system causes the carbon 
dioxide to cool the air for the compartment 50 
under the control of the thermostat 80. This 
tends to maintain desired temperatures in the 
compartment 50. The thermostat 83 occasionally 
causes the Secondary system to operate even when 
the mechanical refrigerating system is operating; 
but this occurs only when the mechanical refrig 
erating System lacks sufficient capacity to refrig 
erate properly the compartment 50. 

In the modification shown in Fig. 4, the con 
trol of the Secondary system shown in Fig. 2 is 
slightly modified. The valves 46 and 49 oper 
ate as previously described. However, the valve 
44 is operated in response to suction pressures in 
the return line 2 rather than in response to air 
preSSures in the line 43. Thus the return line 
42 of the secondary system is throttled so long as 
the mechanical refrigerating system can main 
tain a sufficiently low back pressure in the line 
2. However, when the mechanical system stops, 
the pressure in 92 rises and this rise in pressure 
Opens the valve 44 to place the secondary system 
under the control of the thermostatic valve 46. 
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The solenoid valve 44 may be omitted, if de 
sired, in this modification. All other parts of the 
system to be used with the apparatus shown in 
Fig. 4 are substantially the same as that shown 
in Fig. 2. 
This invention may also be applied to rail 

way passenger cars and the like. In the embodi 
ment shown in Figs. 5 to 9 inclusive, air for the 
compartment OO is conditioned in the condition 
ing compartment fol. Air is forced through this 
compartment by means of a fan 02 and is de 
livered to a distributing duct 03 running along 
the roof of the car. A single treating zone or 
conditioning compartment may be used or two 
such compartments, one at each end of the car, 
may be used as indicated in Fig. 5. The me 
chanical refrigerating system may include a 
mechanical refrigerant liquefying unit operated 
from a live axle and from a stand-by motor sub 
stantially as indicated in Figs, 2 and 3. Such a 
liquefying unit may be connected in primary re 
frigerant flow relationship with a primary evapo 
rator 04. Liquid refrigerant enters the evapo 
rator 04 through the line 05 past an expansion 
valve O6 and returns in gaseous form through 
the line 0 to the liquefying unit. The valve 
06 may be substantially the same in construc 

tion and action as the valve 20 and may be pro 
vided with a bulb for controlling the valve simi 
larly to the bulb. 22. Air for the compartment 
OO is forced past the vertical fins in the trans 

verse pipes of the evaporator 04 and is cooled 
thereby and is thereafter distributed by the duct 
O3. 
The air may also be refrigerated from a sec 

ondary refrigerant, such as solid carbon dioxide, 
placed in the receptacle 109. Means for caus 
ing the carbon dioxide to refrigerate the air may 
be provided. This may take the form of a 
closed secondary refrigerant system including a 
secondary evaporator 0 and a secondary con 
denser if f. Liquid from the condenser flows 
through the line ff2 and gaseous refrigerant re 
turns through the line f3. The square 4 rep 
resents diagrammatically valves and by-pass sim 
ilar to 44, 44a, 46, 48 and 49 of Fig. 2 so as to 
control the action of the secondary refrigerat 
ing system in a similar manner to that described 
with respect to Fig. 2. 

In the winter time the secondary evaporator 
O may be used to heat the air. This may be 

accomplished by closing the valve 5 then plac 
ing solid carbon dioxide in 09 and causing the 
entire charge of secondary refrigerant to be 
trapped in the condenser . Thereafter the 
valve i? 6 may be closed and steam from the 
train line may be introduced into the evaporator 

O through the line T. The condensed steam 
may flow by gravity through the line 8 to the 
usual automatic steam trap for discharging 
condensed water. The flow of steam into the 
evaporator f O may be controlled by a valve 9 
actuated from the thermostatic bulb 20 placed 
in the compartment O. 
The distributing duct fo3 may be of any suit 

able construction. Thus the ceiling member 2 
of the car may have a portion 22 curled around 
to provide an indirect lighting shield for the 
lights 23. A duct floor 24 is supported under 
neath so as to form a continuous discharge open 
ing 25 along, the length of the duct between 
the floor 24 and the shield f22. The cooled air 
is thus discharged through the opening 25 all 
along the length of the car. In order to insure 
a more even distribution of the air, ba?es 26 

3. 
are mounted on the rods 27 so that the baffle 
may be adjusted to build more or less pressure 
as desired along the opening 25. The baffle 26 
may be provided with openings 28 along the 
main body thereof and also with openings 29 
along the top. 

In the modification shown in Fig. 8 the con 
struction is substantially the same as in Fig. 7 
except that instead of having opening 25 along 
the bottom, the shield 22a may be provided with 
an opening 25a along the length of the car, so 
that the cooled air is discharged at this point 
instead of at the bottom of the duct. 

In the modification shown in Fig. 9 the duct 
may be formed of an inverted U-shaped chan 
nel 30 cooperating with the floor 3 and form 
ing the discharge opening 32 along the length 
of the car and along the bottom of the distribut 
ing duct. The floor 3 may be supported by 
brackets 33 placed at intervals along the length 
of the car. The baffle arrangement is substan 
tially the same as described with respect to Fig. 7. 
The primary refrigerant evaporators may be 

placed in the car substantially in the same posi 
tion as those shown in my copending application 
for Refrigerating apparatus, Serial No. 29,119, 
fied concurrently herewith. The evaporators of 
the Secondary system may be placed in positions 
corresponding to the Secondary evaporator in 
that application. 
While the form of embodiment of the inven 

tion as herein disclosed constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope 
of the claims which follow. 
What is claimed is as follows: 
1. In a car, a live axle, a refrigerant liquefying 

unit drivingly connected to said axle, a compart 
ment to be cooled, an evaporator disposed to cool 
air for said compartment, refrigerant flow con 
nections between said evaporator and unit, an 
independent secondary refrigerant receptacle, 
means for cooling air for said compartment from 
Secondary refrigerant in said receptacle, means 
for controlling the cooling of air by said second 
ary refrigerant in accordance with the operation 
of said live axle, and means for controlling the 
cooling of air by said evaporator in accordance 
with conditions in said compartment. 

2. In a car, a live axle, a refrigerant liquefying 
unit drivingly connected to said axle, a compart 
ment to be cooled, an evaporator disposed to cool 
air for said compartment, refrigerant flow con 
nections between said evaporator and unit, an 
independent secondary refrigerant receptacle, 
means for cooling air for Said compartment from 
secondary refrigerant in Said receptacle, means 
for controlling the cooling of air by said second 
ary refrigerant in accordance with conditions in 
said compartment, and means for controlling the 
cooling of air by said secondary refrigerant in 
accordance with the operation of said live axle. 

3. In a car, a live axle, a refrigerant liquefying 
unit drivingly connected to said axle, a compart 
ment to be cooled, an evaporator disposed to cool 
air for said compartment, refrigerant flow con 
nections between said evaporator and unit, an 
independent secondary refrigerant receptacle, 
means for cooling air for said compartment from 
secondary refrigerant in said receptacle, means 
causing the cooling of air for said compartment 
by said secondary refrigerant when said evap 
orator lacks sufficient refrigerating capacity to 
cool said compartment, said last named means 
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4. 
including means under the control of the move 
ment of said car. . 

4. In a car, a live axle, a refrigerant liquefying 
unit drivingly connected to said axle, a compart 
ment to be cooled, an evaporator disposed to 
cool air for said compartment, refrigerant flow 
connections between said evaporator and unit, 
an independent Secondary refrigerant receptacle, 
means for cooling air for said compartment from 
Secondary refrigerant in said receptacle, means 
controlling the operation of said compressor from 
said live axle in accordance With refrigeration 
demand, and means causing the cooling of air 
by said secondary refrigerant when Said evap 

5 orator lacks sufficient refrigerating capacity to 
cool said compartment and tending to prevent 
such cooling when said evaporator has sufficient 
capacity. 

5. In a car, a live axle, a refrigerant liquefying 
unit drivingly connected to said axle, a con 
partment to be cooled, an evaporator disposed 
to cool air for said compartment, refrigerant 
flow connections between said evaporator and 
unit, an independent secondary refrigerant re 

' ceptacle, means for cooling air for said Compart 
ment from secondary refrigerant in Said recep 
tacle, means controlling the operation of said 
compressor from said live axle in accordance 
with refrigeration demand, and means whereby 
the air may be cooled by Said Secondary refrig 
erant when the speed of said live axle drops be 
low a predetermined value. 

6. In a car, a compartment on said car, a live 
axle, a refrigerant liquefying unit, a drive have 
ing a clutch between said axle and said unit, an 
evaporator connected in refrigerant flow rela 
tionship with said unit and disposed to cool air 
for said compartment, means for controlling said 
clutch in accordance with refrigeration demand, 
means for receiving a secondary refrigerant 
medium and for the cooling of air for said 
compartment by said medium, means tending to 
reduce the cooling of air by said medium when 
said live axle is operating at a Sufficient Speed, 
and means controlling the cooling of air by Said 
medium when said live axle lacks sufficient speed. 

7. In a car, a compartment on said car, a re 
frigerant liquefying unit, a motor drivingly con 
nected to said unit, an evaporator in refrigerant 
flow relationship with said unit and disposed to 
cool air for said car, means for receiving a sec 
ondary refrigerant medium and for cooling air 
for said compartment by said medium, means 
for controlling the operation of said liquefying 
unit in accordance with refrigeration demand, , 
means tending to reduce the cooling of air by 
said medium when said unit is operating, and 
means controlling the cooling of air by said mer 
dium when said unit is not operating. 

8. In a car, a compartment on said car, a re 
frigerant liquefying unit, a motor drivingly con 
nected to said unit, an evaporator in refrigerant 
flow relationship with said unit and disposed to 
cool air for said car, means for receiving a Sec 
ondary refrigerant medium and for cooling air 
for said compartment by said medium, a Switch 
responsive to refrigeration demand controlling 
the operation of said motor, means tending to 
reduce the cooling of air by said medium when 
said unit is being operated by said notor under 
the control of said switch and for controlling the 
cooling of air by said medium when said notor 
is disconnected from its source of power by 
other means than said Switch. 

9. In combination, a compartment to be cooled, 
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an insulated receptacle for the reception of solid 
carbon dioxide, a closed secondary refrigerat 
ing system in thernal exchange relationship 
With said carbon dioxide and with air to be 
cooled for said compartment, means controlling 
said Secondary refrigerating System in accordin 
ance with conditions in said compartment, a 
primary refrigerating system including a pri 
mary refrigerant liquefying unit, and a primary 
refrigerant evaporator connected to said unit 
and disposed to cool said compartment, ener 
gizing means for said primary refrigerating Sys 
tem, and means tending to reduce the operation 
of said secondary refrigerating System when said 
energizing means is effective upon said primary 
System. 

10. In combination, a compartment to be 
cooled, an insulated receptacle for the reception 
of Solid carbon dioxide, a closed secondary re 

O 

frigerating system in thermal exchange relation 
ship with said carbon dioxide and with air to be 
cooled for Said compartment, means controlling 
said secondary refrigerating system in accordance 
With conditions in said compartment, a primary 
refrigerating System including a primary re 
frigerant liquefying unit and a primary refriger 
ant evaporator connected to said unit and dis 
posed to Cool Said compartment, a live axle, a 
clutch drive between said axle and liquefying 
unit, and means reducing the operation of said 
Secondary refrigerating System when said axle 
is operating above a predetermined speed. 

11. In combination, a compartment to be 
cooled, an insulated receptacle for the reception 
of Solid carbon dioxide, a closed secondary re 
frigerating System in thermal exchange relation 
ship with said carbon dioxide and with air to be 
cooled for said compartment, means controlling 
Said secondary refrigerating system in accord 
ance with conditions in said compartment, a 
primary refrigerating System including a pri 
mary refrigerant liquefying unit, and a primary 
refrigerant evapoator connected to Said unit and 
disposed to cool said compatment, an electric 
motor connected to said compressor, and means 
tending to reduce the operation of said Sec 
ondary refrigerating system when said motor is 
connected to a source of electricity. 

12. In combination, a compartment to be 
Cooled, an insulated receptacle for the reception 
of Solid carbon dioxide, a closed secondary re 
frigerating System in thermal exchange rela 
tionship with said carbon dioxide and with air 
to be cooled for said compartment, means con 
trolling said secondary refrigerating system in 
accordance with conditions in said compartment, 
a primary refrigerating System including a pri 
mary refrigerant liquefying unit and a primary 
refrigerant evaporator connected to said unit and 
disposed to cool said compartment, an electric 
motor connected to said compressor, a switch 
responsive to conditions in said compartment and 
controlling the flow of current from said source 
to said notor, and means tending to reduce the 
operation of said secondary refrigerating system 
when Said motor is connected to a source of 
electricity. 

13. In a car having a live axle, a compart 
ment to be cooled, an insulated receptacle 
for the reception of a secondary refrigerant 
medium, a closed secondary refrigerating sys 
tem in thermal exchange relationship with 
said medium and with air to be cooled for said 
compartment, means controlling said secondary 
refrigerating System in response to a change in 
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the psychrometric condition of the air in said 
compartment, a primary refrigerating system in 
cluding a primary refrigerant liquefying unit 
and a primary refrigerant evaporator connected 
to said unit and disposed to cool Said compart 
ment, a driving connection including a clutch 
between said live axle and said liquefying unit, 
and valve means in said secondary refrigerating 
system closing in response to said live axle at 
taining sufficient speed to drive said liquefying 
unit at sufficient speed to cool Said compartment. 

14. In a car having a live axle, a compartment 
to be cooled, an insulated receptacle for the re 
ception of a secondary refrigerant medium, a 
closed secondary refrigerating system in thermal 
exchange relationship with said medium and with . 
air to be cooled for said compartment, means con 
trolling said secondary refrigerating system in 
response to a change in the pSychronetic condi 
tion of the air in said compartment, a primary 
refrigerating system including a primary refrig 
erant liquefying unit and a primary refrigerant 
evaporator connected to said unit and disposed 
to cool said compartment, a driving connection 
including a clutch between said live axle/and said 
liquefying unit, valve means in said secondary 
refrigerating system closing in response to said 
live axle attaining suficient speed to drive said 
liquefying unit at sufficient speed to cool said 
compartment, a motor connected to said lique 
fying unit, means for disengaging said clutch 
and for throttling said secondary refrigerating 
system when said motor is connected to a source of electricity. 

15. In a car, a live axle, a refrigerant liquefy 
ing unit drivingly connected to said axle, a com 
partment to be cooled, an evaporator disposed 
to cool air for said compartment, refrigerant 
flow connections between said evaporator and 
unit, an independent secondary refrigerant re 
ceptacle, means for cooling air for said compart 
ment from secondary refrigerant in said re 
ceptacle, means for controlling the cooling of air 

5 
by said secondary refrigerant in accordance with 
the speed of said live axle, and Separate means 
responsive to temperature conditions within said 
compartment for controlling the cooling of air 
by said secondary refrigerant. 

16. In a car, a live axle, a refrigerant liquefy 
ing unit drivingly connected to said axle, a com 
partment to be cooled, an evaporator disposed to 
cool air for said compartment, refrigerant flow 
connections between said evaporator and unit, an 
independent secondary refrigerant receptacle, 
means for cooling air for said compartment from 

10 

secondary refrigerant in Said receptacle, elec 
trically operated valve means for controlling the 
cooling of air by said secondary refrigerant in 
accordance with the operation of said unit, and 
means for controlling the cooling of air by said 
evaporator in accordance with conditions in said 
compartment. 

17. In a car, a live axle, a refrigerant liquefy 
ing unit drivingly connected to said axle, a com 
partment to be cooled, an evaporator disposed 
to cool air for said compartment, refrigerant flow 
connections between said evaporator and unit, an 
independent secondary refrigerant receptacle, 
means for cooling air for said compartment 
from secondary refrigerant in said receptacle, 
air operated valve means for controlling the cool 
ing of air by said secondary refrigerant in ac 
cordance with the operation of said live axle, 
and means for controlling the cooling of air by 
said evaporator in accordance with conditions in 
said compartment. 

18. In a car, a compartment to be cooled, a 
receptacle for the reception of a cooling medium, 
means for cooling air for said compartment by 
said medium, a separate mechanical refrigerating 
systern driven by an electric motor, and means 
throttling the cooling action of said medium in 
response to connection of said motor to a source 
of electricity. 
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