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This invention relates to refrigeration and more 
particularly to the conditioning of air for vehicles 
such as railroad cars or the like. 

It is among the objects of this invention to 
provide an improved means of driving the re 
frigerant liquefying unit of an air conditioning 
System for conditioning the air in a vehicle. 
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 diagrammatic representation of an 

air conditioning system embodying features of 
my invention; 

Fig. 2 is a cross-sectional view of a portion 
of Fig. 1; and 

Figs. 3 to 8 are diagrammatic representations 
showing modifications. 
A vehicle embodying my invention may include 

a compartment 0, the air for which is to be 
conditioned. A refrigerant evaporator, or cool 
ing device, if is placed in a position to condition 
the air for the compartment O, for example, 
by placing it at one end of the compartment and 
by blowing air over the evaporator through the 
medium of an electrically driven fan f2 which 
forces air into the compartment. A refrigerant 
liquefying unit 3 is connected with the evapora-. 
tor by means of a liquid refrigerant line 4 
and an evaporated refrigerant line 5. The lique 
fying unit 3 is preferably actuated by energy. 
derived from the motion of the car. Thus a shaft 
f6 is connected to one of the wheels of the car 
to be driven at a speed proportionate to the speed 
of the car. If desired, this shaft 6 may be driven 
from the axle 7 of the car by a belt drive, or the 
like, 8. A variable ratio transmission 6d. Con 
nects the shaft 6 with the compressor 9 of the 
liquefying unit 3 to drive it at a substantially 
constant speed regardless of the speed of the 
C2. 

sion 6a is provided with an automatic actua 
tor or governor 20 which is responsive to the 
speed of the compressor 9 and controls, the 

constant or within permissible limits during nor 
mal running speeds of the car. 
In the particular form shown in Figs. 1 and 2 

the variable transmission 6a includes a first V 
pulley 2 connected to the shaft 6 and a second 
V-pulley 22 connected to the shaft 23 which in 
turn is connected to the compressor 9 through 
the medium of a belt drive or similar connec 

To this end, the variable ratio transmis 

the train stops. 

tion. The V-pulleys have means for varying the 
width of the V's in the pulleys to permit the 
belt 25 to travel radially inwardly or outwardly 
in the pulleys and thus vary the speed ratio at 
which the pulleys travel with respect to each 
other. Thus the pulley 2 may include a fixed 
flange 26 and an adjustable flange 27 which is 
pressed toward the flange 26 by means of a spring 
28. The pulley 22 is likewise provided with a 
fixed flange 29 and an adjustable flange 30 which 
is pressed away from the fange 29 by means of 
the spring 31. These flanges are provided with 
means for preventing relative rotation therebe 

10 

tween. Thus in the case of flanges 29 or 30 a 
pin 32 fixed on the flange 30 permits axial move 
ment between the flanges which prevents rela 
tive rotation therebetween. Similar means, not 
shown, are provided for flanges 26 and 27. 
The automatic actuator or governor 20 is ar 

ranged to vary the width of the V's between the 
flanges 26, 27, 29 and 30 in the manner to main 
tain the speed of shaft 23 substantially constant 
or within permissible limits of speed at all nor 
mal running speeds of the car. Thus the auto 
matic actuator 20 may be a centrifugal governor 
which is responsive to the speed of the shaft 23. 
The centrifugal weights 33, fulcrumed at 34, are 
provided with arms 35 in Such a manner to out 
Wardly travel of the weights 33 and move the 
flange 30 toward the flange 29. When this hap 
pens, the belt 25 is forced radially from the shaft 
23 and consequently the belt is forced inwardly 
toward the shaft f6, thus spreading apart the 
flanges 26 and 27. This action reduces the rel 
ative speed between the shafts 6 and 23. By 
a proper relationship between the Weights and 
the spring action of the springs 3 and 28, the 
speed of the shaft 23 may be maintained sub 
stantially constant or between permissible lim 
its all normal Speeds of the train. 
The remainder of the refrigerating System may 

be of normal construction. Thus the liquefy 
ing unit 3 may include the compressor 9 which 
forwards compressed refrigerant to a condenser 
40 provided with a liquid refrigerant receiver 
4. Liquid refrigerant flows from the receiver 
4, through the line 4 and expansion valve a, 
to the evaporator . Evaporated refrigerant re 
turns to the compressor through line 5. 
A 'stand-by' motor 42 is provided for actuat 

ing the compressor when the car stops. Prefer 
ably the motor is of a type suitable for use with 
alectric current available at the stations where 

Thus it may be an AC motor 
of standard voltage and frequency. Clutch means 
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3 are provided for disconnecting the compressor 
from the wheel drive and for permitting the 
motor to drive a compressor while the car stands 
still. An electrical switch 44 is connected with 
the manual actuator 45 of the clutch means 43 
in Such a manner that the switch 44 is closed 
when the clutch 43 is opened, thus simultane 
ously disengaging the compressor from the wheel 
drive and starting the motor after the leads have 
been connected to the station current. 

In the modification shown in Fig. 3 the hori 
Zontal shaft OO is driven proportionally to the 
Speed of the car and may be the axle thereof. 
This is connected by means of a belt drive 0 to 
a horizontal shaft 02. This shaft is connected 
to a variable ratio transmission 03 which may 
be similar to the transmission shown in Figs. 1 
and 2 or may be any other type of automatically 
controlled variable ratio transmission. This 
transmission 03 is connected to a shaft 04 
which drives a right angle gear train 05 con 
nected to clutch means 06. The clutch means 
06 drives a compressor 07 through the shaft 
f08 and is also connected to a "stand-by' motor 
09 through the belt drive O. The manual ac 

tuator if simultaneously declutches the means 
06 and closes the switch 12 which controls the 

flow of current to the motor 09. 
The compressor iO7 discharges compressed re 

frigerant to the condenser sections 3 and 14 
which discharge liquefied refrigerant into the re 
ceiver 5. Liquid refrigerant flows through the 
line 6 and through the automatic expansion 
device 7 to the evaporator 8 and the evap 
orated refrigerant returns through the line 9 
to the compressor iO7. An electrically driven 
fan 20 blows air to be conditioned over the 
evaporator fit into the compartment 2? of the 
vehicle. Air is forced over the condenser sec 
tions 3 and 4 by means of an electrically 
driven fan or blower 22 driven by a motor 23 
which is energized from a battery or generator 
24. 
of the compressor 07 is made substantially con 
stant, or is maintained between permissible Speed 
limits, by means of the transmission 03 while 
the car travels at all normal speeds. - 

In a modification shown in Fig. 4 the axle 200 
is connected by means of a belt drive 20 with 
a shaft 202 connected to clutch means 203 which 
in turn is connected with the driving shaft 204 
connected to the variable ratio transmission 205 
and, by the belt drive 206 to the 'stand-by' 
motor 207. A variable speed transmission 205, 
similar to that shown in Figs. 1 and 2, drives 
the compressor 208 through the shaft 209 at a 
substantially constant speed, or within permis 
sible speed limits notwithstanding variations in 
speed of car axle 200. The compressor 208 is 
connected to an air conditioning system substan 
tially similar to that shown in either Figs. 1 or 3. 
The handle 209 simultaneously actuates the clutch 
means 203 and the motor control. 20 substan 
tially as in FigS. i and 3. - 

In the modification shown in Fig. 5 the car 
axle 250 is connected to the horizontal shaft 25. 
through the belt drive 252. The Shaft 25 is 
connected to a variable ratio transmission 253, 
'similar to that disclosed in Figs. I and 2, which 
in turn is connected to clutch means 254. This 
latter means is connected by means of shaft 255 
with the compressor. 256 and the motor 257. The 
shaft 255 also drives a condenser fan 258 by 
means of the belt drive 259. The clutch means 
254 is actuated by a handle 20 which also opens 

fan 30. 

The arrangement is Such that the speed 

2,158,867 
and closes the Switch 26 which controls the flow 
of current to the motor 257. The compressor 256 
discharges refrigerant into a condenser 262 which 
in turn discharges into a receiver 263. The re 
mainder refrigerant circuit may be substantially 
as shown in either FigS. 1 and 3. 
In the modification shown in Fig. 6 the car 

axle 300 is connected to the horizontal shaft 30 
through the belt drive 302. The shaft 30 l is 
connected to a variable ratio transmission 303 
which in turn is connected to clutch means 304. 
This latter means is connected by means of shaft 
305 and belt drive. 306 with the compressor 307 
and the motor 308. The shaft 309 connecting 
the compressor and motor also drives a Condenser 

The clutch means 304 is actuated by 
a handle 3 which also opens and closes the 
Switch 32 which controls the flow of current to 
the motor 308. The compressor 307 discharges 
refrigerant into condenser sections 33 and 34. 
The remainder refrigerant circuit may be Sub 
stantially as shown in either Figs. 1 and 2. 
In the modification shown in Fig. 7 the car 

axle 325 is connected to the horizontal shaft 326 
through the belt drive 327. The shaft 326 is 
connected to a variable ratio transmission 328 
which in turn is connected to clutch means 329. 
This latter means 329 is connected by means of 
shaft 330 with the compressor 33 and by belt 
drive 332 to the motor 332. The clutch means 
329 is actuated by a handle 334 which also opens 
and closes the switch 35 which controls the flow 
of current to the motor 33. The compressor 33 
discharges refrigerant into a condenser 336 which 
in turn discharges into a receiver 337. From 
thence the refrigerant flow path includes liquid 
line 338, expansion valve 339, evaporator 340, 
evaporated refrigerant line 34 and returns to 
compressor 33. An electrically driven fan 342 
forces air over evaporator 340 into compartment 
343. 
In the modification shown in Fig. 8 the car 

axle 350 is connected to the horizontal shaft 35 
through the belt drive 352. The shaft 35 is 
connected to a variable ratio transmission 353 
which in turn is connected to clutch means 354. 
The clutch means 354 is connected to a second 
clutch means 355 which connects to the motor 
356. Clutch , means 354 also is connected by 
means of belt drive 357 with compressor 358. 
Common actuating handle 359 simultaneously 
opens clutch 354 and closes clutch 355 and switch 
359 which controls the motor 356 or vice versa. 
Thus he wheel drive may be simultaneously dis 
connected and the motor drive may be connected 
and the motor started, or the converse operation 
may be also made. The remainder of the system 
may be, as in Figs. 1 or 3. 

In Fig. 9, the axle 375 drives shaft 376 through 
belt drive 377. Shaft 376 is connected to variable 
ratio transmission 38 which in turn is connected 
to clutch means 379, motor 380 and compressor 
38. The handle 382 simultaneously actuates 
clutch means 379 and Switch 383 which controls 
notor 380 in a manner heretofore described. 
In all of the modifications, the variable ratio 

transmission may be of the type shown in Fig. 2 
or may be any other type of transmission which 
automatically tends to maintain a substantially 
constant speed (within permissible limits) of the 
compressor at normal running speeds of the car. 
It is to be understood that such constant com 
pressor speeds need not be maintained during the 
Starting or stopping period of the car, as Such 
period is relatively short and it is not detrimental 

5 

10 

15 

20 

25. 

30 

35 

40 

45 

50 

60 

65 

70 

75 



10 

15 

20 

25 

2,158,867 
to run the compressor at a slow speed during such 
short intervals. 
While the form of embodiment of the invention 

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 combination, a variable speed power 

source, a constant speed power source having. a . 
power transmitting shaft projecting at both ends, 
a driven menber, means for transmitting power 
from one end of said shaft to said driven mem 
ber, a driving V-pulley driven by said variable 
Speed power source, a driven V-pulley on the other 
end of Said shaft, spring means urging together 
the sides of said driving pulley, centrifugal means 
urging together the sides of said driven pulley 
with a tendency to increase the speed of said 
driven pulley, a V-belt between said pulleys, 
whereby said driving pulley may vary in speed 
and said driven pulley tends to rotate at a more 
constant speed, and means whereby either power 
Source may be used for operating said driven 
member. 

2. In combination, a variable speed power 
Source, a constant speed power source having a 
power transmitting shaft projecting at both ends, 

whereby said driving pulley may vary in speed 

3 
a driven member, means for transmitting power 
from One end of said shaft to said driven men 
ber, a driving V-pulley driven by said variable 
speed power source, a driven V-pulley on the other 
end of said shaft, spring means urging together 5 
the sides of one of said pulleys, centrifugal means 
urging together the sides of the other of said 
pulleys with a tendency to increase the speed of 
said driven pulley, a V-belt between said pulleys 

0. 
and said driven pulley tends to rotate at a more 
constant speed, and means whereby either power 
source may be used for operating said driven 
member. 

3. In combination, a variable speed power 
source, a constant speed power source having a 
power transmitting shaft projecting at both ends, 
a driven member, means for transmitting power 
from one end of said shaft to said driven men 
ber, a variable ratio transmission between said 
variable speed power source and the other end 
of said shaft whereby said driven member tends 
to rotate at a more constant speed than said 
variable speed power source, and means whereby 
either power source may be used for operating as 
said driven member. 
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