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My present invention relates to an improved 
refrigerating system of the type employing a 
liquid refrigerant and means for circulating the 
refrigerant, and is especially adapted for use in 

5 refrigerating cars for railroads. 
In carrying out my invention the circulation 

of the refrigerant is accomplished while the rail 
road car is in motion through the instrumentality 
of a pump that is actuated or driven through 

in connections with an axle of the car. While the 
car is not in motion, as when on a Siding, at a 
terminal, or in a Switch yard, an electric motor 
is employed to operate the pump, the motor being 
connected up to the power line in the yard or 

5 terminal in the usual manner. 
One of the objects of my invention is to pro 

vide means for actuating the operative unit of 
the refrigeration system for the railway car 
through mechanical power transmitting means 
operable by the rotary movement of the axle of 
the car, or alternatively, through a second power 
transmitting means operable only from an out 
side source of electric power, as, for instance, 
when the car is stationary any length of time, or 
is on a siding. 

tain other novel combination and arrangement 
of parts involving the location of the cooling coils 
of the refrigeration system in the cooling com 
partment of the railway car and the operation of 
the operative unit of the system selectively by 
either the axle of the car or by an electric motor, 
which, in turn, is operated from an independent 
outside source of electric power in a manner such 

3 that the axle drive is operatively disconnected 
when the outside source is used and vice versa. 

r In the accompanying drawing I have illustrated 
One complete example of the physical embodiment 
of my invention wherein the parts are combined 

40 and arranged according to the best mode I have 
thus far devised for the practical application of 
the principles of my invention. 

Fig. 1 is a sectional view showing the interior 
of a railroad car equipped with the refrigerating 

45 system of my invention; 
Fig. 2 is a plan view with some parts in sec 

tion showing the pump or operative unit of the 
system of the reciprocating type, the driving 
mechanism therefor, and the clutch control for 

50 use of the alternate electric motor drive; 
Fig. 3 is an enlarged vertical sectional view at 

line 3-3 of Fig. 2; 
Fig. 4 is an enlarged sectional detail view show 

ing the control device for the clutch and combined 
55 therewith a circuit maker for the control of the 

Other objects of my invention consist in cer 

(CI. 62-117) 
electric motor when the latter is used to drive 
the pump or operative unit; 

Fig. 5 is an exterior view showing the coacting 
parts of the circuit maker; 

Fig. 6 is a plan view showing the coils for the 
refrigerant in the ceiling of the car, and 

. Fig. 7 is a view, as at line T-1-7 of Fig. 6 show 
ing the arrangement of the refrigerant coils at 
one end of the car, the arrangement of the coils 
at the other end of the car of course being 
Similar. 

In Fig. 1 a typical refrigerating car is shown 
in Section and indicated as a whole by the numeral 
l. The wheels are designated as 2 and one of the 
axles 3 is used for transmitting power to the 
pump or operative unit that circulates the liquid 
refrigerant through the cooling coils 4 at the top 
of the car and the end coils 5, suitable provision 
being made at 4 in the top of the car for supply 
ing the liquid refrigerant to the system of coils. 

Under the car the supply pipe 6 and the return 
pipe 7 for the coils are arranged, and cut out 
valves 8 may be used whenever it is necessary or 
desirable to cut out the coils from the pump. 
The Supply and return pipes extend under the 

car and into the interior of a box or casing 9, 
supported on the underframing 10 of the rail 
road car, and the cylinder i? of the reciprocating 
punp is located and properly supported within 
the box or casing. 
The supply and return pipes 6 and 7 are con 

nected at the same end of the pump cylinder and 
these pipes are provided respectively with check 
valves 2 and 3 opening away from and toward 
the cylinder to control the passage of the refrig 
erant as it is circulated through the coils by the 
pump. 

Suitable cooling or condensing coils or other 
means may be located beneath the car, and in 
cluded in the circulation system, for cooling the 
circulating refrigerant. 
The pump is provided with the usual type of 

piston head 4 and stem 5, and the pitman 6 
connected to the stem extends to and is pivotally 
connected with the driving crank-gear fl on the 
gear shaft 8 that is journaled, parallel with the 
axle 3, in the box or casing 9, bearings as 9 be 
ing employed for the shaft as usual. 
While the car is in motion, the pump may be 

operated from the rotating axle 3 which is 
equipped with a driving pulley 20 over which a 
cable 2 extends to the Smaller pulley 22 that is 
fixed on a clutch shaft 23 journaled in bearings 
24 parallel with the gear shaft and enclosed 
within the casing 9. 
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The clutch mechanism on the clutch shaft in 
cludes a pair of spaced clutch devices 25 and 26. 
Clutch 25 is rigid with and rotates with the clutch 
shaft. Clutch 26 is loose on the shaft and is con 
nected by a belt drive with an electric motor 39. 
A clutch sleeve 27, loose on the clutch shaft and 
adapted to be slid or shifted longitudinally 
thereof, is provided with the respective cooper 
ative clutch members as 28 and 29 of these two 
friction clutches. One of these clutches is de 
signed to transmit power to the pump from the 
driving axle 3 and the other is designed to trans 
mit power to the pump from the electric motor 
39 enclosed within the box or casing, the use of 
the clutches of course being alternate, or selective. 
The slide sleeve 27 is provided with a wide 

driving gear 30 that engages or meshes at all 
times with the gear T and transmits power to the 
pump from either the vehicle or car-drive or the 
motor drive. The clutch sleeve is also provided 
With the usual clutch spool 3, pivoted yoke 32, 
and clutch rod 33, the latter being used, as by a 
pull to engage the mechanical drive, and by a 
push to engage the electric drive for the pump. 
When the clutch rod is pushed to operate the 

pump by the electric motor, a normally open cir 
cuit maker may be closed to cause operation of the 
motor and pump, and when the rod is pulled to 
disengage the motor clutch, by the same move 
ment, the control circuit for the motor is broken 
to stop the motor. 
For this purpose there is provided a socket 

head 34 that is fixed to a sleeve 35 formed in 
tegral with or attached to one of the Walls of the 
box or casing 9. The end of the rod 33 extends 
slidably into the socket head, and a collar 36 is 
fixed on the rod. to prevent excess movement 
thereof. Within the socket the rod is fashioned 
with a circular head or end 37, and a spring 38 
is interposed between the circular head and an 
end flange 38' of the socket head. 
The electric motor 39 is provided with wires 40 

leading to insulated terminals 4 on the socket 
head, and within the socket head is arranged a 
slide head or plug 42 having insulated contacts 
43 and wires 44 that extend to the power line of 
a warehouse, terminal, or railroad yard. This 
slide head, through its contacts 43 makes contact 
With the terminals 4 to close the motor circuit 
and operate the motor after the plug is turned to 
locked position, and of course when the contacts 
and terminals are separated by reversing the 
turning movement of the plug the circuit is 
broken. . 
The slide plug is normally held projected from 

the socket head by the springs 38, but may be 
pushed therein and locked thereto through the 
use of the bayonet slot 45 of the head and the 
lug 46 on the plug. Thus, when the plug is 
pushed into the hollow socket head against the 
tension of spring 38 from the positions of Figs. 4 
and 5, the lug is entered in the bayonet slot and 
when the plug is turned the latter is locked by 
the bayonet joint in the Socket head with the 
circuit closed. The same pushing movement on 
the slide plug imparts movement to the clutch 
rod to disconnect the mechanical drive (if that 
clutch is connected) and to connect the clutch 
for the motor drive and operate the refrigerating system. 
The clutch rod 33 may be detained by any suit 

able means to insure the holding of the clutches 
in their respective operative positions. 

It is obvious that various changes may be made 
in the Specific embodiment of the invention shown 

erating compartment, 

20,608 
and described for purposes of illustration without 
departing from the spirit of the invention. Ac 
cordingly the invention is not to be limited to the 
precise embodiment shown and described, but 
only as indicated in the following claims. 

Having thus described my invention, what I 
claim as new and desire to obtain by Letters Pat 
ent is:- 
v. 1. In a refrigerating system, the combination 
with a machine, of a car-axle driving mechan 
nism and an electric-motor driving mechanism, 
a pair of clutch devices and transmission-mecha 
nism between the driving mechanisms and ma 
chine, an electric circuit for the motor, a single 
control rod for the clutch devices, and a circuit 
maker operatively connected with said control 
rod for controlling the notor. 

2. The combination with a clutch device and a 
motor, of a socket head, a clutch rod having a 
portion slidable within said socket head and 
spring-pressed with respect thereto, electric 
wires from said motor to said socket head, a push 
plug in the socket head having contact points for 
co-action with terminals of the electric wires, and 
means for locking the plug in the socket head 
whereby the rod may be pushed and the motor 
circuit closed. 

3. The combination with a clutch device and 
a motor, of a socket head, a clutch rod having 
a flanged portion slidable within said socket-head 
and a spring interposed between the flanged por 
tion and the socket-head, electric wires for said. 
motor to said socket head and terminals for the 
wires, a push plug in the socket head having nor 
Imally open contact points for co-action with ter 
minals of the electric wires, and co-acting means 
on the socket head and push plug, whereby the 
rod may be pushed and a motor circuit closed. 

4. In a vehicle, the combination with a refrig 
of cooling mechanism 

therefor, an operative connection between a ro 
tating shaft of said vehicle and said cooling 
mechanism, means for disengaging said connec 
tion, secondary driving means for said cooling 
means, means for disengaging said secondary 
driving means, and connections between both of 
said disengaging means permitting connection of 
only one at a time. 

5. In a mechanical refrigerating system for a 
railway car, the combination of an operative ele 
ninent in Said System for effecting the operation 
thereof, a cooling coil in said system through 
which refrigerant is circulated by said operative 
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element, said coil being located within the car, 
mechanical power-transmitting means operable 
by rotary movement of the axle of the car, a sec 
ond power-transmitting means independent of 
Said first-named power-transmitting means op 
erabie only from an outside Source of electrical 
power, and means for selectively and operatively 
connecting the operative element in driving rela 
tion. With either of Said power-transmitting 
means. 

6. In a mechanical refrigerating system for 
a railroad car, the combination of an operative 
element for effecting the operation thereof, a 
Cooling coil in said System through which refrig 
erant is circulated by Said operative element, said 
coil being located within the car, power trans 
mitting means operable by rotary movement of 
an axle of the car, an electric motor, and ad 
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justable means for Selectively and alternatively 
connecting either the motor or the power trans 
mitting means in driving relation with the opera 
tive element. 5 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



20,608 
7. In a mechanical refrigeration system for 

a railroad car, the combination of an operative 
element in said system for effecting the operation 
thereof, a cooling coil in said system through 
which refrigerant is circulated by said operative 
element, said coil being located within the car, 
of power transmitting means operated directly by 
rotary movement of an axle of the car, an elec 
tric motor, and manually actuated means for 
bringing the operative element into operative 
driving relation with either said power transmit 
ting means or said motor, said manually actuated 
means preventing operation of the operative ele 
ment by said power transmitting means when 
the same is in operative driving relation with the 
motor and also preventing operation of the op 
erative element by said motor when the operative 
element is in operative driving relation with the 
power transmitting means. 

8. In a mechanical refrigerating system for a 
railroad car, the combination of an operative ele 
ment in said system for effecting the operation 
thereof, a cooling coil in said system through 
which refrigerant is circulated by said operative 
element, said coil being located within the car, 
a rotary member driven from the car axle, an 
electric motor, shiftable means in driving rela 
tion with the operative element and adapted to 
be operatively connected to either the motor or 
rotary member, said shiftable means in one po 
sition being in driving relation with the rotary 
member and entirely disconnected from the drive 
of the motor and when shifted to another posi 
tion being brought into operative relation with 
the driving means of the motor and entirely dis 
connected from said rotary member. 

9. In a mechanical refrigerating means for a 
railway car, the combination with a pump for 
effecting circulation of a refrigerant through a 
cooling coil, of power transmitting means oper 
ated directly by rotary movement of an axle of 
the car, an electric motor, and manually actu 
ated means for bringing the pump into operative 
driving relation with either said power transmit 
ting means or said motor, said manually actuated 
means preventing operation of the pump by said 
power transmitting means when the same is in 
Operative driving relation with the motor and 
also preventing operation of the pump by said 
motor when the pump is in operative driving re 
lation with the power transmitting means. 

10. In a mechanical refrigerating means for a 
railway car having an insulated body, the com 
bination with a pump for effecting the circulation 
of a refrigerant through a cooling coil within the 
car, of a rotary member operated directly by the 
movement of the car, an electric motor, shiftable 
means in driving relation with the pump and 
adapted to be operatively connected to either 
the motor or rotary member, said shiftable 
means in one position being in driving relation 
with the rotary member and entirely discon 
nected from the drive of the motor and when 
shifted to another position being brought into 
Operative relation with the driving means of the 
motor and entirely disconnected from said ro 
tary member. 

ll. In a wheeled vehicle having a compart 
ment to be cooled, the combination with a pump 
for circulating a refrigerant through a cooling 
coll, of means for actuating the said pump oper 
ative when the vehicle is in motion, a separate 
prime mover mounted on the vehicle and adapted 
to independently actuate said pump, and devices 
operable at will, for operatively disconnecting 

3 
said pump from said first named means and oper. 
atively, connecting the pump with said prime 
nover and vice versa, whereby the refrigerating 
System may be operated while the vehicle is sta 
tionary for pre-cooling the compartment there 
of, and said System may be actuated while the 
Vehicle is in motion to maintain cooling. 

12. In a refrigerating system for a railway 
car, the combination with an actuatable ma 
chine, of cooling coils through which refrigerant 
is circulated by said machine, power transmitting 
means operated directly by the car axle, an elec 
tric motor, and manually actuated means for 
bringing the machine into operative driving re 
lation with either said power transmitting means 
or Said notor, said manually actuated means pre 
venting operation of the machine by said power 
transmitting means when the same is in oper 
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ative driving connection with the motor and also 
preventing operation of the machine by said mo 
tor when the machine is in operative driving re 
lation with the power transmitting means. 

13. In a refrigerating system for a railway car, 
the combination with a machine, of car axle 
driving mechanism and an electric motor driving 
mechanism, a shiftable gear member operatively 

20 

25 

connected with the machine and adapted to have - 
clutching engagement with the car axle driving 
mechanism, and manually operable means for 
shifting said gear member to two different posi 
tions, Said gear member in one of said positions 
being in clutching engagement with the car axle 
driving mechanism and disconnected from the 
electric motor driving mechanism, and in the 
other position being connected with the electric 
motor driving mechanism and entirely discon 
nected from the car axle driving mechanism. 

14. In a refrigerating system for a railway car, 
the combination with an actuatable machine, of 
Car axle driving mechanism, and an electric mo 
tor operable only from an outside source of elec 
trical power, clutch means for connecting the 
actuatable machine selectively and alternatively 
With the car axle driving mechanism or electric 
motor, means forming a socket adapted to re 
ceive a plug for the purpose of connecting the 

30 

45 

notor to the external source of electric power, . 
and a shiftable member shiftable with a portion 
of said clutch means to plug the socket against 
the entry of the plug when the machine is in 
driving relation with the car axle and to permit 
the entry of the plug in the socket when the 
machine is in driving relation. With said motor. 

15. In a refrigerating System for a railway car, 
the combination. With an actuatable machine as 
Sociated with the refrigerating System, of car 
axle driving mechanism, and an electric motor 
operable only from an outside source of electrical 
power, means for connecting the actuatable ma 
chine selectively and alternatively with the car. 
axle driving mechanism or the electric motor, 
said motor having an electrical circuit adapted 
to be connected with the outside source of elec 
trical power and including a contact, and means 
operable when the machine is connected with the 
car axle for preventing connection of the out 
side source of electrical power with the contact 
of said electrical circuit. 

6. In a refrigerating system for a railway car, 
the combination with an actuatable device, of car 
axle driving mechanism therefor, an electrical 
motor operable only from an outside Source of 
electrical power and including an electrical cir 
cuit, means for selectively and alternatively con 
necting the actuatable device with the car axle 
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4 
driving mechanism or the electric motor, and 
means operable when the device is connected 
with the car axle driving mechanism for prevent 
ing the energizing of the electrical motor. 

17. In a mechanical refrigerating system for a 
railway car of the type having a refrigerating 
compartment, the combination of a cooling coil 
through which refrigerant is circulated for the 
purpose of cooling Said compartment, an actuat 
able machine associated with said refrigerating 
System for circulating refrigerant through said 
coil, car axle driven mechanism, an electric mo 
tor and an electric motor driving mechanism, 
and means for drivingly connecting the actuat 
able machine with the car axle driven mecha 
nism and with the electric notor, including de 
vices for causing an automatic disengagement 
of One of said mechanisms when the other mech 
anism is drivingly connected with the actuatable 
machine. 

18. In a mechanical refrigerating means for a 
railway car, the combination with a pump; of cool 
ing mechanism including a circulating coil within 
the car having communication with said pump; 
mechanical power transmitting means operable 
by rotary movement of an axle member of the car; 
a Second power transmitting means independent 
of Said first named power transmitting means 
operable only from an outside source of electrical 
power; and means for selectively and operatively 
connecting the pump in driving relation with 
either of said power transmitting means. 

19. In a mechanical refrigerating means for a 
railway car, the combination with a pump; of 
cooling means including a cooling coil within the 
car having communication with said pump; 
power transmitting means operable by rotary 
movement of an axle of the car; an electric no 
tor; and adjustable means for selectively and 
alternatively connecting either the motor or the 
power transmitting means in driving relation 
with the pump. 

20. In a mechanical refrigerating means for a 
railway car, the combination with a pump for 
circulating a refrigerant through a cooling coil; 
of a rotary member operated directly by move 
ment of the car; an electric motor having a driv-, 
ing means; a shiftable gear member operatively 
connected to the driving means of the pump and 
adapted to have clutching engagement with said 
rotary member; and manually operated means 
for shifting said gear member to two different 
positions, said gear member in one of said po 
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75 

sitions being in clutching engagement with the 
rotary member and disconnected from the driv 
ing means of the motor, and in said other posi 
tion being in driving relation with the driving 
means of the motor and entirely disconnected 
from the rotary member. 

21. In a mechanical refrigerating system for a 
railway car, the combination with a pump for 
circulating a refrigerant through a cooling coil; 
of means for driving the pump. from one of the 
axle members of the car; an electric motor for 
driving the pump when the car is standing still 
for pre-cooling purposes; a plug receiving socket 
electrically connected to the motor and adapted 
to receive the plug of a power line; manually 

3 operated means for operatively connecting the 
drive of the pump to either the car axle or the 
electric motor; and means controlled by the po 
sition of Said manually operated means for clos 
ing the socket to render the same inoperative 
when the pump drive means is operatively con 
nected, with the car axle, 

20,608 
22. A refrigerating system for a vehicle com 

prising a Cooling pipe, means for circulating re 
frigerant through said pipe, a member driven 
as an incident to the movement of the vehicle, 
a supplementary rotary power device operable 
when the vehicle is stationary, means for driv 
ing said circulating means from said driven 
member when the vehicle is moving, and means 
for driving said circulating means from the sup 
plementary rotary power, device when the ve 
hicle is stationary. 

23. A refrigerating system for a railway car 
comprising a cooling coil, means for circulating 
refrigerant through said coil, a member driven 
as an incident to... the movement of the car, a 
supplementary electric motor, means for supply 
ing electric power to said motor when the car 
is stationary, and means for driving said circul 
lating means alternatively either from said 
driven member or from said electric motor. 

24. A refrigerating system for a railway car 
comprising a cooling coil, means for circulating 
refrigerant through said coil, a member driven 
as an incident to the movement of the car, a Sup 
plementary rotary power device operable while 
the car is stationary, means for driving said cir 
culating means alternatively either from said 
driven member or from said supplementary ro 
tary power device, and means for disabling the 
driving connection between the circulating means 
and the driven member when the circulating 
means is being driven by the supplementary ro 
tary power device. 

25. A refrigerating system for a railway ve 
hicle comprising a cooling coil, means for circul 
lating refrigerant through said coil, a member 
driven as an incident to the movement of the 
vehicle, an electric motor operable from a source 
of electrical power, means for driving said cir 
culating means alternatively either from said 
driven member or from said electric motor, said 
motor being electrically disconnected from said 
source of electrical power when the circulating 
means is being operated by said driven member. 

26. A refrigerating system for a railway ve 
hicle having a compartment to be cooled com 
prising a cooling coil for cooling. Said compart 
ment, means for circulating refrigerant through 
said coil, a rotary member driven from the ve 
hicle axle during transit of the vehicle, a supple 
mentary rotary power device, and means includ 
ing clutch mechanism for driving said circulat 
ing means 'alternatively from Said rotary men 
ber when the vehicle is in transit and from the 
supplementary rotary power device when the ve 
hicle is stationary. - . 

27. A refrigerating system for a railway ve 
hicle comprising a cooling coil, means for cir 
culating refrigerant through said coil, a member 
driven as an incident to the movement of the 
vehicle, an electric motor, an outside source of 
electrical power, control mechanism for opera 
tively connecting the motor to the outside source 
of electrical power, and means for driving said 
circulating means from said driven member when 
the vehicle is in notion and from the notor when 
the vehicle is stationary. 

28. A refrigerating system for a railway ve 
hicle comprising a cooling coil, means for circu 
lating refrigerant through said coll, a member 
driven as an incident to the movement of the 
vehicle, an electric motor, an outside source of 
electrical power, control mechanism for opera 
tively connecting the motor to the outside source 
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of electrical power, means for driving said circu 
lating means from said driven member when the 
vehicle is in motion and from the motor when the 
vehicle is stationary, and means operatively as 
Sociated with said control mechanism for insur 
ing the disabling of the connection between the 
circulating means and the driven member when 
the circulating means is being driven by the 
motor. 

29. A refrigerating system for a vehicle com 
prising a cooling coil, means for circulating re 
frigerant through said coil, a member driven as 
an incident to the transit of the vehicle, an elec 
tric motor, an outside source of electrical power, 
control mechanism for operatively connecting the 
electric motor With Said outside power source, 
means including a clutch for driving said circu 
lating means from Said driven member when the 
vehicle is in transit, means for driving said cir 
culating means from said motor When the vehicle 
is stationary, and means operatively associated 
with said control mechanism for disabling the 
clutch when the circulating means is being driven 
from the motor. 

5 
30. The combination with a railway compart 

ment to be cooled, of a refrigeration system com 
prising cooling coils operatively associated with 
said compartment to effect the cooling thereof, 
means for circulating refrigerant through said 
coils, car axle operated mechanism, and an elec 
tric motor mechanism, and transmission devices 
between the two mechanisms and the circulating 
means including clutch means for selectively and 
operably connecting the circulating means in op 
erative driving relation with either of said mech 
anisms. 

31. The combination with a railway compart 
ment to be cooled, of a refrigeration system com 
prising cooling coils operatively associated with 
said compartment to effect the cooling thereof, 
means for circulating refrigerant through said 
coils, car axle driving mechanism, an electric 
motor, circuits for driving said motor from an 
outside source of electrical power, and means for 
operatively connecting the circulating means se 
lectively and alternatively with the car axle driv 
ing mechanism or the electric motor. 

BENJAMIN, GATES. 
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