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1 Claim. (C., 62-1) 

This invention relates to refrigerating appa 
ratus and particularly to refrigerating apparatus 
for refrigerating vehicles. 
One of the objects of my invention is to provide 

refrigeration for trucks or other vehicles in an 
improved and efficient manner. 
Another object of my invention is to provide 

for refrigerating a vehicle by refrigerating appa 
ratus of the compression type and to arrange 
for operating the compressor of such apparatus 
in an economical and improved manner. 
Another object of my invention is to provide 

continuous refrigeration for a vehicle by pro 
viding an electric motor for Operating the Com 
pressor during periods when the vehicle is not 
in operation and to provide improved driving 
means for transmitting power from a source as 
sociated with the vehicle to the compressor for 
driving the compressor when the vehicle is in 
operation, and to arrange said driving mechanism 
in such a manner so that it is ineffective when 
the compressor is being operated by said electric 
motor. 
Another object of my invention is to provide 

a refrigerating apparatus of the compression type 
for refrigerating a vehicle and to arrange for 
operating the compressor of Such apparatus 
through the medium of a speed regulator which 
in turn is operated by a source of power asso 
ciated with the vehicle or by an electric motor 
during periods when the vehicle is not in opera 
tion and to arrange the driving connection be 
tween said regulator and the compressor in such 
a manner so as to prevent the transmission of 
power from the compressor to said regulator dur 
ing periods when said compressor is being driven 
by said electric motor. 
Another object is to provide a fan for cooling 

a condenser of the aforesaid refrigerating appa 
ratus and to arrange for Operating said fan by 
the electric motor during periods when the com 
pressor is being operated by said motor and to 
arrange for operating said fan and compressor 
by a source of power associated with the vehicle 
during periods when the vehicle is in operation, 
and further to provide a driving connection be 
tween said source of power and said fan which 
permits said source to operate, the compressor 
but which is ineffective to transmit power from 
said electric motor to said source of power when 
the compressor is being Operated by said electric 
rotor. w 

Other objects and advantages of the present 
invention will be readily apparent from the fol 

lowing description and by reference to the ac 
companying drawing. 
In the drawing: 
Fig. 1 is a view indicating diagrammatically 

a refrigerating system in connection with a motor 
vehicle constructed in accordance with my in 
vention; 

Fig. 2 is an enlarged side view of a portion 
of the refrigerating system removed from the 
vehicle; 

Fig. 3 is a top plan view of the refrigerating 
apparatus shown in Fig. 2; 
- Fig. 4 is a view partly in elevation and partly 
in cross section of a clutch mechanism embody 
ing features pf my invention; and 

Fig. 5 is a view in cross section taken along the 
line 5-5 of Fig. 4. . 

Referring to the drawing, the numeral 2C des 
ignates any suitable motor vehicle operated by 
motor 2 and includes the usual transmission 22. 
The truck is provided with a body portion 25 
divided into an insulated refrigerating compart 
ment 30 and a machinery compartment 3. The 
vehicle carries a refrigerating system diagram 
matically represented as including a cooling or 
evaporating unit 32 located in the refrigerating 
gompartment, and in the machinery compart 
ment there is located a condensing unit 35 which 
is adapted to be operated by the motor 2 at a 
Substantially constant speed through the medium 
of a hydraulic speed regulator 37 not described 
in detail herein but fully described and claimed 
in the copending application of Frank O. Graham 
entitled "Refrigerating apparatus', Serial Num. 
ber 601,505, filed March 28, 1932. 

Referring more in detail to the drawing, the 
condensing unit 35 may be of any suitable type and 
as herein shown includes a compressor 38, liquid 
refrigerant receiver 39, condenser 40 and electric 
motor A. The motor 4A is provided with a shaft 
42 on which is mounted a pulley 43. The com 
pressor 38 is provided with a fiywheel pulley 44. 
The pulleys 43 and 44 are encircled by a belt 65 
which Serves to drive the compressor during 
periods when the motor 4 is being operated. 
These parts are all mounted upon an angle iron 
base 50 which is supported by the chassis frame 
of the vehicle in compartment 3?. The com 
pressor withdraws refrigerant vapor from the 
evaporator, through a vapor conduit 52, com 
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presses the vapor and through a conduit 54 de 
livers it to the condenser 40 wherein it is liquefied 
and from which it is delivered through conduit 6 
to the receiver 39. Liquid refrigerant is supplied 
to the evaporator from the receiver through a 55 
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liquid supply conduit 62 under the control of an 
expansion valve 64. 
The machine compartment 3 is provided with 

a louvered front panel 63 and an opening in the 
lowermost part thereof to permit the free circula 
tion of air therethrough. Such a circulation of 
air is utilized for cooling the condenser and to re 
move heat generated in the compartment 3. For 
the purpose of creating a sufficient flow of air a 
fan 65 is provided. Preferably this fan is mount 
ed on the armature shaft 42 of the motor 4. 
This fan is arranged to be operated by the motor 
4 when the motor is operating the compressor 
and is adapted to be operated by power received 
from the vehicle motor during periods when the 
vehicle motor is in Operation and in a manner 
hereinafter described. During periods when the 
vehicle motor is employed for operating the com 
pressor and fan 65, the armature and its shaft of 
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motor 4 rotate merely to drive the fan 65. 
During periods when the compressor is operated 

by the motor of the vehicle, the motor 4 is un 
necessary. However, in the event it is desired to 
refrigerate the compartment 30 when the vehicle 
motor is not in operation, for instance over night 
when the vehicle is in the garage, the motor 4 
may be connected to the usual electric source of 
supply in the garage for operating the compressor. 
The refrigerating system is preferably intermit 

tently operated and is adapted to maintain Sub 
stantially constant temperatures in the compart 
ment 30. Any suitable means such as a thermo 
statically controlled electric Switch (not shown) 
responsive to changes in temperature within the 
compartment 30 may be used to close and open 
the motor circuit for controlling the on and off 
phases of the refrigerating cycle of the system 
when the motive power is the motor 4. 
As shown in the drawing, the hydraulic regul 

lator 37 is connected to the vehicle motor by a 
power take off shaft 70 which is adapted to be 
moved into and out of engaging with the trans 
mission 22 by lever 72 as desired. 
In order to provide a Suitable driving connection 

between the hydraulic regulator 3 and the com 
pressor 38, I have provided a slipping or over 
running clutch mechanism 5 which is mounted 
preferably upon the armature shaft 42 of the 
motor 4. This clutch mechanism is operatively 
connected to the regulator 3 by means of a belt 

while the driving connection between the arma 
ture shaft 42 and compressor 38 is as previously 
described through belt 45. The clutch mecha 
nism 75 is of the type which permits the com 
pressor 38 to be operated during periods when the 
vehicle motor 2 is in operation through the me 
dium of the speed regulator 37 and belts 77 and 
45 but is arranged in such a manner so as to 
prevent the transmission of power from the motor 
4 to the speed regulator 37, power take off shaft 
0 or to the motor 2 through its transmission 22 

during periods when the electric motor 4 is being 
operated to drive compressor 38. This provides a 
one direction driving connection between the 
vehicle motor and the compressor. By this ar 
rangement the motor 4 may be operated to drive 
compressor 38 without utilizing additional electric 
energy which would otherwise be required if the 
motor 4 were required to operate the speed regul 
lator 37. Another important advantage of such 
an arrangement is that the possibility of damage 
to the engine transmission is avoided by reason 
of the fact that the regulator 3 and shaft 70 
remain stationary during periods when the motor 
4 is operating the compressor. This danger may 

2,058,872 
occur in the event the lever 72 should inadvertent 
ly be left in such a position so that the power take 
off shaft 70 would be in engagement with the 
transmission 22. 
The regulator 3 is located on the exterior of 

the truck and the regulator end of the shaft TO is 
supported in a suitable bearing box 80. This 
bearing box not only provides an adequate sup 
port for the regulator 37 but also permits the shaft 
To to rotate with only a negligible amount of fric 
tion. The bearing box 80 is mounted upon a Sup 
porting frame 83 carried by brackets 84 depend 
ing from the chassis frame of the vehicle. 

In Order to provide proper refrigeration within 
the compartment 30 when the compressor is oper 
ated by the vehicle motor, any suitable signal de 
vice such as a thermostatically controlled light 
or thermometer (not shown) responsive to 
changes in temperature in compartment 30 may 
be located on the dashboard or other conspicuous 
place on the vehicle to notify the operator of the 
vehicle when to engage and disengage the shaft 
70 with the transmission. 
The clutch mechanism 75 which forms a part 

of the driving connection between the regulator 
3 and compressor 38 comprises in general a cas 
ing 85 formed preferably by two castings 86 and 
87. The casting 87 is recessed to provide a cylin 
drical chamber 92 and is also provided with a V 
shaped pulley 94 formed integral therewith on the 
outer periphery thereof. The casting 86 forms 
one wall of the chamber 92. The castings 86 and 
87 are rigidly secured together by screws 98. 
Within the chamber 92 there is disposed a rotor 

f00 formed preferably integral with a bushing or 
bearing member f02 which extends through open 
ings 03 and fo4 provided in castings 86 and 87 
respectively. The bearing member 02 is rigidly 
Secured to the arnature shaft 42 by key O5. 
The rotor foo is provided with a plurality of 

bearing surfaces fo8. As shown in Fig. 4 the ends 
0 of bearing surfaces are located in closer prox 

imity to the axis of shaft 42 than ends ff2. It 
will also be noted in Fig. 4 that the rotor is pro 
vided with a plurality of shoulders f4 at the ends 

O of bearing surfaces fo8. Between each bear 
ing surface and the cylindrical wall portion of 
chamber 92 I have disposed a roller bearing 6 
and in each shoulder f4. I have placed a colled 
spring 8. One end of each spring is arranged 
to engage a roller and tends to urge the roller 
away from the shoulder for the purpose about to 
be described. 

During operation of the vehicle motor the cas 
ing 85 is rotated in the direction of the arrow ; 
shown in Fig. 4. When this occurs the rollers 
Will be moved along the angular bearing surfaces 
08 until the rollers contact the cylindrical wall 

of chamber 92. When this takes place the rollers 
become locked between the cylindrical wall and 
the bearing surface f O8. This locks the rotor to 
the casing 85 and provides a driving connection 
between the regulator 37 and the armature shaft 
42, while the pulley 43, belt 45 and flywheel pulley 
44 provide a driving connection between the 
armature shaft 42 and the compressor 38. Dur 
ing periods when the motor 4 operates the com 
pressor 38, the rotor OO which is actuated by 
shaft 42 of motor 4 will be driven in the direction 
of the arrow shown in Fig. 4, and at this time the 
roller bearing members 6 will be moved toward 
the shoulder O against the action of springs 8. 
When this occurs, the rollers 6 will be out of 
engagement with the cylindrical Wall surface of 
chamber 92 to thus permit the free rotation of 
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rotor Oo without transmitting power to the cast 
ing 90. Consequently no power will be trans 
mitted from the motor 4f to the speed regulator 
37. The tension of springs 8 is very slight and 
although they tend to urge the roller bearings 
away from the shoulder to and into engagement 
with the cylindrical wall surface of the chamber 
92, such contact is but slight and insufficient for 
locking the rotor to the casting 90 by means of the 
bearings 6. 
As shown in Fig. 5 the casting 90 is drilled as at 

d22 to provide a passage to the chamber 92 for 
the admission of lubricant. Any suitable lubri 
cating substances may be used such, for instance, 
as grease. In order to provide adequate space 
Within the chamber 92 so that a large amount of 
lubricating substance may be admitted thereto 
through the passage 22, I have provided cut 
away portions 24 on the rotor 00 which pro 
vide a considerable clearance between the rotof 
and the cylindrical wall surface of the chamber 
92. In the event grease is used as the lubricating 
medium, it has been found that by the use of 
springs 8 the rollers 6 do not become pocketed 

5 adjacent the shoulder 4 of rotor to should the 
grease become congealed. In order to provide 
for lubricating the surfaces between the bushing 
02 and castings 86 and 87, each of these cast 

ings have been provided with a plurality of an 
nular grooves 26 which may be packed with 
grease when the device is assembled and add 
tional lubrication is supplied thereto by capillary 
attraction from the chamber 92. Also in the 
event grease is injected into the chamber 92. 
through the passage 22 under high pressure, 
some of said grease will be forced into the annular 
grooves at that time. 

3 
Although I have shown my improved clutch 

mechanism 75 carried by the armature shaft 42 of 
the motor 4, it is readily apparent that such 
clutch mechanism may readily be carried by the 
compressor operating shaft to obtain the advan 
tages embodying my invention. 
Although only a preferred form of the inven 

tion has been illustrated, and that form described 
in detail, it will be apparent to those skilled in the 
art that various modifications may be made there 
in without departing from the Spirit of the in 
vention or from the scope of the appended claim. 
What I claim as my invention is: 
Refrigerating apparatus comprising a vehicle, 

a transmission, an engine for driving said vehicle 
through said transmission, a refrigerating system 
on said vehicle including a refrigerant circulat 
ing device, an electric motor, mechanical driving 
means for driving said device from said vehicle 
transmission, comprising, a power take-off shaft 
from the transmission of the vehicle, a speed reg 
ulator connected with said shaft, a belt pulley Ora 
said speed regulator, an over-running clutch and 
pulley on the shaft of said electric motor, a belt 
between said pulleys for driving the shaft of said 
electric motor from said speed regulator pulley 
when said vehicle is moving, a driving pulley se 
cured rigidly on the shaft of said electric motor, 
a driven pulley on said refrigerant circulating 
device and a belt between said driving and said 
driven pulleys whereby the refrigerant circulat 
ing device may be driven from the vehicle power 
take-off through the motor shaft, or independent 
ly by the electric motor without driving any part 
of said speed regulator. 

FRED J. EEDEMAN. 
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