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This invention relates to a temperature regi- duit 17 leading therefrom to a suitable evaporat-
lating system and apparatus. ing or cooling coil 18 disposed within a compart-
One of the objects of this invention is to pro- ment 20. Compartment 20 may be the interior
vide a refrigeration system and apparatus of of a railroad refrigeration car for transporting
# simple and practical arrangement and of thor- goods to be maintained between certain temper- 60

oughly lasting and dependable action. Another ature limits. A conduit 21 carries the evaporated
object is to provide a system of the above char- refrigerant from coil 18 back to compressor 11.

. acter which will require a minimum amount of Thus when engine 10'is operating and the parts of
attention, and whose parts will be well adapted to clutch 14 are so positioned as to connect the en-

1p withstand hard usage while operating for sub- gine to compressor 11, refrigeration takes place 65
stantial periods of time. Another object is to in compartment 20 for expansion coil 18 extracts
provide a system of the above character which heat therefrom until eluteh 14 disconnects engine
will be substantially fool-proof, and. which may 10 from compressor 11,
be maintained in operation by unsk.lled attend- Cluteh 14 is so constructed that it closes to con-

15 ants without the hazard of harming the appa- nect engine 10 to compressor 11 when rod 22 70
ratus. Anobther object is to provide a system of moves in an upward direction as viewed in the
the above character which will be extremely drawing. A spring 23 is secured to rod 22 and the
economical in operation and which because of its tension thereof holds rod 22 and the parts of
durable construction will require little repair or - clutch 14 attached thereto in a neutral position

20 adjustment. Another object of this invention is so that engine 10 is disconnected from compressor 75
to provide a system of the above character which 11. The base of rod 22 is secured to a diaphragm
will be highly efficient in operation while ade- 24 forming a wall of a container 25. ‘When pres-
quately withstanding certain peculiar conditions sure is applied to container 25 and consequently
met with in practice. Another object is to pro- diaphragm 24, the diaphragm acts against the

95 vide a system of the above character adapted to tension of spring 23 to force rod 22 in an upward 80
utilize a source of energy readily obtainable in direction and bring the parts of clutch 14 into
practice. Another object of this invention is to engagement, connecting engine 10 with com-
provide a system of the above character well pressor 11.
suited to operate effectively under variable con- Engine 10 is water-jacketed for cooling pur-

30 ditions of climate and weather. Other objects poses in any suitable manner, and the exit and 85
will be in part obvious and in part pointed out entry ports of this jacket are connected to a
hereinafter. ' radiator 26. More specifically one port of the

The invention accordingly consists in the fea- Jjacket is connected by pipes 27 and 28 to one
" tures of construction, combinations of elements, port of radiator 26, and the other port of ra-

35 and arrangemerits of parts as will be exemplified diator 26 is connected by pipe 30 to a port 29 of a 90
in the structure to be hereinafter described, and valve, generally indicated at 31; a port 32 of
the scope of the application of which will be in- valve 31 is connected in turn to the other
dicated in the following claims. port of the jacket by a pipe 33 through a pump

The accompanying drawing shows in diagram- 16 of any desired construction. Thus a path of

40 matic plan, certain parts being shown in section, circulation is established between radiator 26 and 95
one of the various possible embodiments of this the jacket of engine 10.
invention. After engine 10 has been in operation for a

Referring now to the drawing in detail, there is short while water contained in the above de-
shown an internal combustion engine 10 adapted scribed circulation system is heated, and this ,

45 to run continuously for substantial periods of water, in accordance with one of the features 100
time. Engine 10 when operating drives a com- of my invention, I utilize for heating compart-
pressor 11 of .a suitable compression-expansion ment 20 if the temperature of this compartment
refrigeration unit through driving shafts 12 and -should fall below that preferred. For accom-
13, and disposed between shafts 12 and 13 is a plishing this I provide a series of tubes or a

50 clutch 14 whose action will be described herein- radiator 34 of any suitable construction dis- 105
after. A conduit 15 runs from compressor 11 to posed within compartment 20, one side of which
the other parts 16a of the refrigeration unit, is connected by a pipe 35 to pipe 27 leading from
which is, as above noted, preferably of the com- one side of the jacket in engine 10, As described
pression-expansion type. These parts may in- above, pipe 33 leads from pump 16 to valve 31;

55 clude a condenser and an expansion valve, a con- & pipe 36 is connected to a port 37 of valve 31 110
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and in turn connected to the opposite side of
radiator 34. In this manner, when the parts
in valve 31 are placed in one position in a man-
ner to be described hereinafter, heated water may
be forced by pump 16 through pipes 27 and 35
to radiator 34 and thence back to the jacket
through pipe 36, valve 31, and pipe 33. The con-
tinuation of this circulation now set up heats

“compartment 20 to raise the temperature there-

in to that preferred. It should be understood that
the circulation of water through the jackets and
either heat-exchange device 26 or 34 might be
accomplished by means other than pump 16 and
might be achieved for example by thermo-
siphonic action.

Valve 31 is of a two-way construction 50 that
a fluid entering port 32 may make its exit through
either port 29 or port 37. Fluid passing through
port 32 enters a space 38, and it may leave
this space by port 29 or a port 39 leading into
a space 40 connected to port 37. A rod 41 passes
through port 39 in substantial alignment with
port 29 and has secured thereon two spaced valve
heads 42 and 43 respectively, When rod 41 is
forced to the right, as viewed in the drawing,
head 42 is seated against port 28, thus closing
this outlet to space 38, and head 43 is out of en-
gagement with port 39, thus to allow g liquid to
pass therethrough into space 40, and from there
to radiator 34. In a similar manner, when rod
41 is in its left-hand position, as viewed in the
drawing, port 39 is closed but a fluid may pass
from port 32 through space 38 and out through
port 29 to radiator 26. Rod 41 is held in its
right-hand position with head 43 closing port
39 by the tension of a spring 44 secured thereto,
and a diaphragm 45 is secured to the end there-
of opposite heads 42 and 43. This diaphragm
forms a wall of a container 46 of a construction
adapted to withstand and retain 3 fluid under
pressure in order that this pressure may be trans-
mitted to diaphragm 45. Upon the application of
pressure to diaphragm 45, the tension of spring
44 is overcome and rod 41 assumes its right-hand
position, as viewed in the drawing, closing port
29 by head 42 and opening port 39 as head 43
moves out of engagement therewith to allow the
heated water to pass from space 38 into space
40, thence through port 37 and, by pipe 36, to
radiator 34,

The controlling parts of this system are ac-
tuated by a compressed fluid such as air under
pbressure, and a tank 47 is provided for storing
this fluid. Air for this burpose may be obtained
from a compressor of any suitable construction,
diagrammatically indicated at 48, and conven-
iently driven by engine 10, or if engine 10 is of
the Diesel type, the air may be taken directly from
the compression cylinder of the engine. Air
under pressure is led thence by pipe 49 to a one-
way valve 50, this valve being of such a construc-
tion that it allows air to pass therethrough only
in the direction indicated by the arrow in the
drawing. Passing through valve 50, the air en-

5 ters tank 47, by pipe 51, to be stored therein.

As my system and apparatus have many advan-
tages and conveniences admirably adapted to
meet the unusual and varying conditions re-
quired by refrigerated vehicles, such as railroad
refrigeration cars, and as there is usually an
abundant supply of compressed air on these ve-
hicles for braking systems and other purposes,
I have provided an auxiliary means for insuring
& suitable and efficient operating supply of air
under pressure in tank 47 at all times, Tank
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47 is connected to the air brake auxiliary reser-
voir 52 by a pipe 53 through a one-way or check-
valve which is so adjusted that it does not pass
air into tank 47 unless the pressure therein has
fallenr below a certain value,

For purposes of illustration it may be assumed
that auxiliary reservoir §2 contains air at a pres-
sure of approximately 125 pounds per square
inch. Valve 54 is so weighted with a spring that
an effective pressure of 100 pounds per square
inch thereon is required to open it and pass air
from reservoir 52 to tank 47.. When the pres-
sure of the air in tank 47 fallg below 25 pounds
per square inch, the effective pressure on valve
94 is greater than 100 pounds and this valve opens
to pass air into-tank 47 until the pressure there-
in therein reaches 25 pounds. Thus valve 54 re-
mains closed against the 125 pound pressure in
auxiliary reservoir 52 because of the 25 pound
bressure in tank 47 plus the 100 pound pressure
of the spring in the valve. In this manner, in-
terference with the operation of the air brake Sys~
tem is prevented, since it is impossible to drain
that system below 100 pounds pressure, a pres-
sure that may, by way of example, be assumed
to be the minimum operating pressure for the
air brake system.

In this manner tank 47 is maintained at a con-
stant pressure by two sources of compressed air,
and in case compressor 48 should fail in opera-
tion or engine 10 is stopped for a considerable
period of time, compressed air is supplied to tank
47 from auxiliary tank 52 in the above described
manner. Thus the reliable operation of my sys-
tem is insured at all times.

The compressed air in tank 47 to be used to
actuate the controlling parts of my system is
conducted by pipes 56 and 57 through a port 58
of a two-way valve 59, and disposed between pipes
56 and 57 is a pressure reducing valve 60 of any
desired construction. Thus g constant pressure
is maintained within the interior of valve 59,
and this air under pressure may leave the valve
.through a port 61 or g port 62 to be conducted
to other parts operating to control my system.
Valve 59 operates in response to the temperature
outside compartment 20 and to accomplish this
I provide a bellows 63 having contained therein
a suitable volatile liquid adapted to vaporize and
condense rapidly according to the changes in
temperature outside the compartment, such as
atmospheric temperature changes. Bellows 63
is anchored to any suitable means generally in-
dicated at 64 so that an increase in the outside
temperature causes an evaporation of the volatile
liquid contained therein and g consequent exer-
tion of pressure on the unanchored end thereof
to move this end in an upward direction as
viewed in the drawing. In gz similar manner,
a decrease in temperature
of this vapor with a resultant decrease of pres-
sure to cause the unanchored end of bellows 63
to move in a downward direction as viewed in
the drawing. .

Secured to this unanchored end of the bellows
is a rod 65 connected in turn to a lever 66, and
lever 66 is pivoted at a point 67 on valve 59. A
rocker arm 68 is pivoted at 69 and has at its oppo-
site ends valve members 70 and 71 adapted to
control ports 61 and 62 respectively according to
the angular position of the rocker arm. Rigidly
connected to arm 68 at its pivotal point 69 is g
lever arm 72 pivotally connected or in engage-
ment with lever arm 66 to coact therewith. If
rod 65 moves in an upward direction in response

causes a condensation 1
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to & rise in temperature as described above, arm

66 moves in a counter-clockwise direction, as
viewed in drawing, to swing lever arm 72 and
force rocker arm 68 into the position shown in
the drawing in which valve member 70 is out of
engagement with port 61 to allow air under pres-
sure to pass therethrough, and valve member 71
is in engagement with port 62 to prevent any.
escape of air therethrough.

Port 61 of valve 59 is connected by a pipe 73

to a port 74 of a valve 75. A port 76 of this valve
Jeads to the atmosph e and ports 74 and 76 are
controlle¢ by two valve members 77 and 8 re-
spectively in turn secured to the opposite ends
of a rocker arm 79 pivoted at 80. A lever arm
81 is rigidly secured to rocker arm 79 at its pivotal
point and is in engagement with or pivotally
connected to a lever 82. Lever 82 is pivoted at a
point 83 on valve 75, and if it is forced in a
counterclockwise direction, as viewed in the
drawing, lever arm 81 is forced in .an upward
direction to bring valve member 78 into engage-
ment with port 76 and valve member ™ out of
engagement with port 74, thus allowing the pas-
sage of air from port T4 through the valve and
out through a port 84. In a similar manner if
lever 82 is forced in clockwise direction, as viewed
in the drawing, port 74 is closed and port 76 is
opened, allowing air to pass from port 84 through
port 76 to the atmosphere. :
A pipe 85 connects port 62 of valve 59 with a
port 86 of a valve 87, the latter having a port 88
leading to the atmosphere. Ports 86 and 88 are
controlled by valve members 90 and 89, respec-
tively, connected to the opposite ends of a rocker
arm 91 pivoted at 92. A lever arm 93 is rigidly
secured to rocker arm 91 at pivotal point 92 and
is in engagement with or pivotally connected to
a lever 04. Lever 94 is pivoted at 95. If lever 94
is forced in a counterclockwise direction as
viewed in the drawing, rdcker arm 91 is
moved into the position shown in the drawing
with valve member 90 closing port 86 and port 88
being open to allow passage of air from a port 96
through the valve to the atmosphere. Similarly
if lever 94 is swung in clockwise direction as
viewed in the drawing, rocker arm 91 is moved
into an angular position opposite that shown in
the drawing to close port 88 and open port 90.

A bellows 97 is anchored by any suitable means
generally indicated at 98 and has its free end ex-
tending downwardly as viewed in the drawing,
and a rod 99 is secured to this end. Rod 99 is-in
turn secured to levers 82 and 94 of valves 75 and
87 respectively. ‘Thus a vertical motion in either
direction of the free end of bellows 97 is trans-
mitted by rod 99 to these levers. A pipe 100 is
connected to bellows 97 and leads to a bulb 101
positioned in compartment 20.

A volatile liquid is confained in bulb 101 simi-
1ar to that employed in bellows 63. Thus a rise
in temperature in compartment 20 causes an
evaporation of this liquid, the pressure of which
is transmitted in turn by pipe 100 to bellows 917.
There this pressure moves the free end of bel-
lows 97 to force rod 99 in & downward direction
as viewed in the drawing. Conversely if the tem-~
perature in compartment 20 {alls, a condensation
takes place in bulb 101 to decrease the pressure
on the free end of bellows 97 and consequently
to move rod 99 in an upward direction as viewed
in the drawing. If the temperature in compart-
ment 20 rises above that preferred, so that re-
frigeration is required, rod 99 assumes the posi-
tion shown in the drawing, opening port 74 of

3

valve 75 to allow compressed air to pass there-
through, thence through port 84 and into a pipe
102 connected to container 25 where the pressure
of this air may act on diaphragm 24 in a manner
to be described hereinafter. If the temperature
in compartment 20 should fall below that pre-
ferred, however, rod 99 is moved into its upper
position to open port 90 of valve 87 and permit
air to pass through this port and port 96 into a
pipe 103 leading to container 46. Thus the pres-
sure of this air may actuate diaphragm 45 and
cause the parts of valve 31 to assume their left-
hand positions, as will be described hereinafter.

Considering now the action of my system, let
it be assumed, for purposes of illustration, that
compartment 20 is the interior of a refrigerating
railroad car, this interior to be maintained be-
tween certain definite temperature limits. Fur-
thermore, let it be assumed that this car has just
been loaded with goods of a perishable nature in
preparation for the transportation thereof to some
distant point, thus creating a substantial period
of time during which the goods must be main-
tained between these temperature limits consist-
ently and reliably. Let it also be assumed that,
after the goods have been loaded into compart-
ment 20, the temperature thereof is above that
preferred, and that the temperature outside the
compartment is also above that preferred.

Engine 10 is started, as by cranking, and within
a short time, by means of the apparatus 48, a
quantity of air under pressure is stored in tank
47. Any deficiency in pressure in tank 47 is over-
come by the supply of air under pressure con-
tained in tank 52 having access to tank 47 by a
pipe 53 and one-way valve 54 as described above.
With engine 10 running and tank 47 containing
a substantial supply of air under pressure, my
system is ready for reliable and efficient opera-
tion. It may further be assumed that, while this
car is in transit, conditions are not conducive for
ready and reliable attention and adjustment of
the working parts thereof, as is generally the case,
and thus it becomes importany that these parts
operate automatically and dependably.

As the temperature outside of compartment 20
is above that preferred, the volatile liquid con-
tained in bellows 63 produces a vapor pressure to
exert a pressure against the unanchored end
thereof and to force rod 65 in an upward direc-
tion as viewed in the drawing. Lever 66 swings
lever arm 72 to force rocker arm 68 into the po-
sition shown in the drawing. Thus valve member
71 is in engagement with port 62 to stop passage
of air therethrough and port 61 is open. Com-
partment 20 is also above the preferred tempera-
ture and therefore the volatile liquid contained
in bulb 101 evaporates to exert a pressure on the
unanchored end of the bellows to force rod 99 in a
downward direction.. Lever 82 of valve 75 then
swings lever arm 81 and rocker arm 79 assumes
the position shown in the drawing to close port 76
by valve member 78 and open port 74. In a sim-
ilar manner lever 94 swings lever arm 93 to forece
rocker arm 91 of valve 87 into the position shown
in the drawing, thus closing port 86 by valve mem-
her 90 and opening port 88 leading to the atmos-
phere.

Air from tank 47 is now conducted to container
95 to exert a pressure on diaphragm 24 by means
of the following path:—the air leaves tank 47
through pipe 46, passes through pressure reducer
80 and pipe 57 to enter valve 59 through port 58,
leaves valve 59 through port 61, to pass into valve
75 by means of pipe 73 and port 74, and enters
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pipe 102 by port 84 of valve 75 to pass into con-
tainer 25. Pressure is now exerted upon dia-
phragm 24 to actuate rod 22 against the tension
of spring 23 and causes the parts of clutch 14 to
close, connecting shaft 12 of engine 10 with ‘shaft
13 of compressor 11, as described above.
Compressor 11 is now driven by engine 10 and
together with the other parts 16a of the refrig-
eration unit acts to provide liquid refrigerant to
expansion coil 18 in compartment 20. The liquid
refrigerant evaporates in coil 18 to extract heat
from the sompartment and is returned to the
compressor by pipe 21. . :
Overheating of the engine 10 is prevented by
the dissipation, in radiator 26, of heat from the
water being forced by pipe 16 through the water
Jackets; the path of flow of water will be seen
to extend from engine 10, pump 186, pipe 33, port
32, valve 31, port 29, pipe 30, radiator 26 and back
to water jackets of engine 10 by pipes 28 and 27.
The above-described refrigerating action con-
tinues until the temperature of compartment 20
falls to that preferred when, by the heretofore
described action of the volatile liquid contained
in bulb 101, the free end of bellows 97 and conse-
quently rod 99 assume their uppermost position,
as viewed in the drawing., Levers 82 and 94 of

‘valves 75 and 87 respectively swing lever arms 81

and 93 to snap rocker arms 79 and 91 into the
opposite angular position from that shown in
the drawing; thus in valve 75, port 74 is closed
and port 76 is opened, and in valve 87, port 88
is closed and port 90 is opened.  Air under pres-
sure in pipe 73 is prevented from entering valve
75 and continuing its path to container 25,
Furthermore, the air under pressure in container

25, pipe 102 and valve 75 may leave these parts,

and escape to the atmosphere through port 76
which is now open as described above. Thus the
pressure in-container 25 is lowered to that of the
atmosphere and diaphragm 24 no longer over-
comes the tension of spring 23. Consequently the
tension of spring 23 forces rod 22 in 8 direction
away from clutch 14 to disconnect the parts
therein. This action in turn disconnects shaft
12 of engine 10 from shaft 13 of engine 11 and
compressor 11 comes to rest. Cooling of jacket
water through radiator 26 continues.

The cessation of operation of compressor 11
causes refrigeration to cease in compartment 20
and the parts remain in this condition until the
temperature therein rises above that preferred
when the above described cycle of actions is re-
peated. As long as the temperature outside of
compartment 20 is above that preferred, com-
partment 20 is maintained at a certain definite
temperature by the action described above, and
this is achieved moreover in a thoroughly practi-
cal and reliable manner, because of the simplicity,
€ase and fool-proof character of operation of
the various working parts hereinabove described.
Furthermore, because of this simplicity and also
the automatic nature of operation, this action
may continue for considerable periods of time
while the perishable goods contained in compart-
ment 20 are in transit without necessity of care
and outside adjustment by attendants/

If the temperature outside of compartment 20
is below that preferred, pressure exerted by the
vapor of the volatile liquid in bellows 63 is
diminished and consequently rod 65 assumes its
downward position. Lever 66 in turn swings
lever arm 72 to snap rocker arm 68 into the oppo-
site angular position from that shown in the

drawing. Thus valve member 70 closes port 61

1,943,969

and valve member 71 springs away from pori 62
to permit the passage of air therethrough, If
the temperature of compartment 20 falls below
that preferred, the action of the volatile liquid

contained in bulb 101 and its associated parts 8

* causes the unanchored end of bellows 97 to exert

a pull through rod 99 on levers 82 and 94 in the
manner described above: this action closes por{
74 and opens port 76 of valve 75, and also opens
port 86 and closes port 88 of valve 81.

The air from tank 47 now exerts a pressure
on diaphragm 45 of container 46. The path of
this air under pressure from tank 47 to container
46 is as follows:—the air passes from tank 47,
through pipe 56 and pressure reducer 60 to valve
59, through pipe 57 and port 58; it then leaves
valve 59 through port 62 and enters valve 87
through port 86 by pipe 85, and leaves valve 87
through port 96 to enter container 46 by pipe
103. The resultant pressure exerted on dia-
phragm 45 and accruing from the air in container
46 exerts a force toward the right as viewed in
the drawing, on rod 41 of valve 31 against the
tension of spring 44. This diaphragm pressure
imparted to rod 41 forces head 42 against port 29 100
to close this port and permit the passage of fluid,
such as water, from space 38 in valve 31 to space
40. Up to this time, heat dissipation from jacket-
water has been  carried on through radiator 26.

But upon the above-described actuation of 105
valve 31, heated jacket water is forced by pump
16 or by a thermosiphonic action through ports
39 and 37 into pipe 36, and from there it is con-
ducted to radiator or heat-exchange device 34
in compartment 20. After passing through 116
radiator 34, the now cooled water returns to the
jacket of engine 10 by pipes 35 and 27. The
circulation of warm water through heat-exchange
device 34 heats compartment 20 to raise the tem-
perature therein and this action continues until 115
compartment. 20 reaches the preferred tem-
perature.

Upon reaching the preferred temperature, the
volatile liquid contained in bulb 101 through the
action of its increased vapor pressure upon bel-
lows 97, causes rod 99 to assume its downward
position as viewed in the drawing. The vertical
motion of rod 99 is transmitted by levers 82 and
94 to rocker arms 79 and 91 of valves 75 and 87.
As described above this action closes ports 76 125
and 86 respectively and opens ports 74 and 88,
The closing of port 86 cuts off the supply of air
under pressure from tank 47 to container 46
and the air under pressure in container 46 may
escape to the atmosphere through pipe 103, port
96 and port 88,

As no pressure is now exerted on diaphragm
45, the tension of spring 44 forces rod 4] in a
left-hand direction as viewed in the drawing to
close port 39 and open port 29. The radiator 26
of engine 10 now forms a by-pass for the circu-
lation system described above and the water pass-
ing down pipe 33 into valve 31 by port 32 con-
t:iues its circulation by passing into radiator 26
by port 29 and pipe 30, thence to return to the »ur
Jjacket of engine 10 by pipes 28 and 27. The cir-
culation of warm water in heat-exchange de-
vice 34 has now come to a halt and the heating
action of this radiator stops.  The parts remain
in this position until the temperature of com- 347
partment 20 falls below that preferred when the
above described action repeats itself. Thus a
thoroughly simple and practical system and ap-
paratus for heating compartment 20 is provided
which combines economy with reliability by em- 152
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ploying a source of heat therefor which might
otherwise be completely wasted.

Regardiess of weather conditions, changes in
climate or any other changes of temperature met
with while this car and the perishable goods con-
tained therein are in transit between distaud
points, this system for heating and cooling com-
partment 30 provides ample protection against
damage or deterioration of the goods. ¥or ex-
ample, suppose this car is loaded with perishable
fruit such as oranges and grapefruit in California
to be transported to the northeastern seaboard
for consumption. When the car is loaded in the
higher temperature of the California climate,
the temperature may be far above that preferred,
thus requiring immediate refrigeration during
the first part of the trip. Such refrigeration is,
as will now be clear, amply provided for by my
apparatus. As the car climbs. the Rocky Moun-
tains or like high altitudes, the temperature may
become extremely low, falling below that pre-
ferred for maintaining the fruit in proper condi-
tion. To meet this new condition, my refrigera-
tion system automatically initiates the requisite
heating action described above and maintains the
compartment at the preferred temperature.
This heating and cooling action continues to op-
erate according to the various climatic conditions
through which the car is passing until the fruit
reaches its destination. In this manner, during
the entire trip across the continent regardless
of the varied conditions of climate and tempera-
ture met with, the fruit is amply protected against
deterioration.

Tt will thus be seen that I have provided a thor-
oughly practical and efficient apparatus and sys-
tem for accomplishing the objects above set
forth. :

As many possible embodiments may be made
of the above invention, and as many changes m*y
be made in the embodiment above set forth, it is
to be understood that all matter hereinbefore set
forth or shown in the accompanying drawing is
to be interpreted as illustrative and not in a lim-
iting sense. .

I claim: ’

1. In a temperature regulating system, in com-
bination, means forming a space whose tempera-
ture is to be regulated, a refrigeration unit for
said space, motive means for driving an element
of said refrigeration unit, means for passing a
fluid into thermal contact with said motive means
to absorb heat therefrom, means for transferring
heat from said fluid to said space, and means re-
sponsive to the temperature inside of said space
and outside of said space for controlling said
last mentioned means.

2. In a temperature regulating system, in com-
bination, means forming a space whose tempera-
ture is to be regulated, a refrigeration unit for
said space, motive means for driving an element
of said refrigeration unit, means for passing a
fluid into thermal contact with said motive means
to absorb heat therefrom, means for transferring
heat from said fluid to said space, and means re~
sponsive to the difference between the tempera~
tures inside of said space and outside of said
space for controlling said last mentioned means,

3. In a temperature regulating system, in com-
bination, means forming a space whose tempera-~
ture is to be regulated, a refrigeration unit for
said space, motive means for driving an element
of said refrigeration unit, means for passing a
fluid into thermal relation to said motive means
to absorb heat therefrom, means for transferring

[
heat from said fiuid to said space, thermostatic
means in said space for controlling said last men~
tioned means, and temperature responsive means
outside of said space for regulating the action of
said thermostatic means.

80

4. In a temperature regulating system, in com- -

bination, means forming a space whose tempera~
ture is to be regulated, a refrigeration unit for
said space, motive means for driving an element
of said refrigeration unit, means for passing a
fluid into thermal contact with said motive means
to absorb heat therefrom, means for transferring

hest from said fluld to said space, fluid-operated -

means for conirolling said i{ransferring means,

thermostatic means in said space for controlling -

said transferring: means, and temperature re-
sponsive means outside said space for regulating
the action of said thermostatic means.

5. In a temperature regulating system, in com-
bination, means forming & space whose temper-
ature is to be regulated, a refrigeration unit for
said space, motive means for driving an element
of said refrigeration unit, means for passing &
fluid into thermal relation with said motive
means to abstract heat therefrom, means for
passing heated fluid into thermal contact with
said space, means actuated by compressed fAuid
for controlling said last-mentioned means, means
forming a source of compressed fluid, means for
controlling the application of compressed fluid
from said source to said controlling means, ther-
mostatic means in said space for controlling said
second-mentioned controlling means, and fem-
perature-responsive means outside said space
for affécting said thermostatic means.

6. In a temperature regulating system, in com-
bination, means forming a space whose tempera-
ture is to be regulated, a refrigeration unit for
said space, motive means for driving an element
of said refrigeration unit, means for passing a
fluid into thermal relation with said motive
means to abstract heat therefrom, means for
passing heated fluid ‘into thermal confact with
said space, means actuated by compressed fluid
for controlling said last-mentioned means, means
forming a source of compressed fluid, means for
controlling the application of compressed fluid
from said source to said controlling means, and
means responsive to the difference between the
temperatures inside said space and outside said
space for controlling said second-mentioned con-
trolling means. :

7. In a temperature regulating system, in com-
bination, means forming a space whose tempera~
ture is to be regulated, a refrigeration unit for

said space, a jacketed engine for driving an ele-

ment of said refrigeration unit, means for pass-
ing a heat-absorbing liquid through the jacket
of said engine, means for passing heated liquid
from the jacket of said engine into thermal con-
tact with said sbace to impart heat thereto, and
means responsive to the difference between the
temperatures inside said space and outside said
space for controlling the action of said last men-
tioned means and said refrigeration unit.

8. In a temperature regulating system, in com-
bination, means forming a space whose tempera-
ture is to be regulated, a refrigeration unit for
said space, a jacketed engine for driving an ele-
ment of ‘said refrigeration unit, a means for
passing a heat-absorbing liquid through the
jacket of said engine, means for passing heated
lquid from the jacket of said engine into ther-
mal contact with said space, means adapted to
be actuated by fluid under pressure for control-
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Hng said last-mentioned means, means for de-
riving fluid under pressure from said motive
means, and thermostatic means for controlling
the application of fluid to said controlling means
and for controlling said refrigeration unit,

9. In a temperature regulating system, in com-
bination, means forming a space whose tempera-
ture is to be regulated, a refrigeration unit for
said space, a jacketed engine for driving an ele-
ment of said refrigeration unit, means for pass-
ing a heat-absorbing liquid through the jacket
of said engine, means for passing heated liquid
from the jacket of said engine into thermal con-
tact with said space, means adapted to be actu-
ated by fluid under pressure for controlling said
last-mentioned means, means for deriving fluid
under pressure from said motive means, and
means responsive to the difference of the tem-
peratures within said space and outside said
space for controlling the application of fluid to
said controlling means and for controlling re-
frigeration unit. ——

10. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, an engine for driving an element
of said refrigeration unit, means for passing a
heat-abstracting fluid into thermal contact with
a heated part of said engine, means for trans-
ferring heat from said fluid to said space to im-
part heat thereto, controlling means for said
heat-transferring means and adapted to be ac-
tuated upon the application of fluid under pres-
sure, storing means for a fluid under pressure,
means effective upon the operation of said engine
for supplying fluid under pressure to said storing
means, and thermostatic means for controlling
the operation of said refrigeration unit and the
application of fluid under pressure from said
storing means to said controlling means.

11. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, an engine for driving an element
of said refrigeration unit, means for passing a
heat-abstracting fluid into thermal contact with
a heated part of said engine, means for transfer-
ring heat from said fluid to said space to impart
heat thereto, controlling means for said heat-
transferring means and adapted to be actuated
upon the application of fluid under pressure,
storing means for a fluid under pressure, means
effective upon the operation of said engine for
supplying fluid under pressure to said storing
means, and means responsive to the difference
between the temperature inside of said space and
outside of said space for controlling the opera-
tion of said refrigeration unit and the application
of fluid under pressure from said storing means
to said controlling means. -

12. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, g refrigeration unit
for said space, motive means for driving an ele-
ment of said refrigeration unit, fluid-operated
means for connecting said motive means to said
element, and means responsive to the difference
in temperatures inside and outside said space for
controlling the fluid supplied to said fluid-op-~
erated connecting means.

13. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a' refrigeration unit
for said space, motive means for driving an ele-
ment of said refrigeration unit, fluid-operated
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means for connecting sald motive means to sald
element, thermostatic means inside said space
for controlling the fluid supplied to said fluid-
operated connecting means, and means respon-
sive to the temperature outside said space for
regulating the action of said thermostatic means.

14. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, s refrigeration unit
for said space, motive means for driving an ele-
ment of said refrigeration unit, fluid-operat-
ed means for placing said motive means in op-
erative relation to an element of said unit, and
means for applying said fluid to said fluid-op-
erated means responsive to the difference in the
temperatures within said space and outside said
space.

15. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, an internal combustion engine

80

85

95

"adapted to run continuously for substantial pe-

riods of time and adapted to drive an element
of said unit, a fluid-operated clutch between said
element and said engine adapted to connect said 100
engine to said element upon the application of
pressure thereto, means forming a supply of
fluid under pressure and responsive to opera-
tion of said engine, and means responsive to the
difference in the temperatures within said space 105
and outside said space for controlling the ap-
plication of fluid from said source to said fluid-

-operated clutch.

16. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, an internal combustion engine
adapted to run continuously for substantial pe-
riods of time and adapted to drive an element of
said unit, a fluid-operated clutch between said 115
element and said engine adapted to connect said
engine to said element upon the application of
pressure thereto, means forming a supply of fluid
under pressure and responsive to the operation of
said engine, means responsive to the temperature 120
within said space, and means responsive to the
temperature outside of said space, said last two
means coacting to control the application of fluid
from said source to said fluid-operated clutch.

17. In a temperature regulating system, in 125
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, motive means for actuating an
element of said refrigeration unit, means for
connecting said motive means to said element 130
dependent for actuation upon the application of
fluid under pressure thereto, means: for heating
said space and deriving its heat energy from
said motive means, means for controlling the op- 135
eration of said heating means and responsive
to the application of fluid under pressure there-
to, and temperature responsive means for selec-
tively applying fluid under pressure to said con-
necting means or said controlling means.

18. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, motive means for driving an ele-
ment of said refrigeration unit, heating means 145
for said space and deriving its heat energy from
said motive means, means for connecting said
motive means with said element dependent for
operation upon the application of a fluid under
pressure thereto, and temperature responsive 150

110

140
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means for controliing the application of fluid
under pressure to said last-mentioned means.

19. In & temperature vegulating system, in

combination, means forming e space whose tem-
perature is to be regulated, a refrigeration unib
for said space, motive means for driving an
element of said un‘t, connecting means for plac-

ing said motive means in operative relation to
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said element  upon' the-application of a fluid

under pressure thereto, means operatively re- -

lated to said ‘motive means for heating  sad
space, means responsive to the application of
pressure for controlling. the operation of said
heating means, means operatively related to said
motive means forming & source -of compressed
fluid, and temperature responsive means for se~
lectively applying said fluid to.said connecting
means or said controlling means. : ;

combination, means forming a space whose tem=
perature is to be regulated, & refr'geration unit
for said space, motive means for driving an ele-
ment of said unit, connecting means for plac-
ing said motive means in operative relation to
said element upon the application of a fluid un-
der pressure thereto, means operatively related
to said motive means for heating said space,
means operatively related to said motive means
for forming a source of compressed fluid, and
means responsive to the difference. between the
temperature within sa’d space and outside of
said space for selectively applying said fluid to
gaid connecting means or said heating means.

21. In a temperature regulating system, in
combination, means form'ng a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, motive means for actuating an
element of said refrigeration unit, means for
passing heat-abstracting fluid into thermal rela-
tion to said motive means to prevent abnormal
rises ih temperature therein, means for passing
said fluid from said motive means into thermal
contact with said space to impart heat there-
to, connecting means for placing said motive
means in operative relation with said element,
and means responsive to the temperature with=
in said space and outside said space for control-
ling the actuation of said connecting means
and said heating means.

929 In @ temperature regulating - system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, a water-cooled combustion engine
for driving ah element of said refrigeration unit,
a clutch disposed between said engine and said
element adapted to connect said engine to said
element upon the application of pressure thereto,
means for passing cooling water heated by said
engine into thermal relation to said space to
impart heat thereto, pressure-responsive means
for controlling said last named means, means op-
eratively related to said engine forming a source
of air under pressure, means responsive to the
temperature within said space for selectively
controlling the flow of said air to said pressure
responsive means, means responsive to the tem-
perature within said space for controlling the
flow of said air to said clutch, and means re-
sponsive to the temperature outside said space
for controlling the flow of air to said last-men-
tioned means.

23. In a temperature regulating system, in
combination, means forming a space whese tem-
perature is to be regulated, a refrigeration unit
for said space, heating means for said space,

fluid-operated means for ﬂc’dntrolling the opéra-
tion of said refrigeration unit and said heating

‘means, a source of fiuid under pressure for sald

flyid-operated ‘means, a second source of fluid
under- pressure, means for confrolling the flow
of fluid under pressure from said second source
to said first source, and temperature-responsive
means for controlling the flow of fluid to said
fluid-operated controlling means.

24, In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for said space, heating means for said space,

- fluid-operated means for controlling the opera-

tion of said refrigeration unit and said heating
means, & source of fluid under pressure for said
fluid-operated -means, a second source of fluid

. “under pressure, means for controlling the flow
20. In a btemperature regulating system, in

of fluid under pressure from said second source

to said first source to maintain said first source
at a fixed maximum pressure and operative only
when the pressure of said second source is above
certain values, and means responsive to the dif-
ference in the temperature within said space
and cutside said space for controlling the flow
of said fluid from said first source to said con-
trolling means. . o

b

1%

25. In a temperature regulating system, in -

combination, a vehicle having a chamber whose
temperature is to be regulated, and having a
source of compressed air for operating the ve-
hicle brakes, the pressure of which source is not

‘to be reduced below a certain operating value,

refrigerating means for said chamber, heating
means for said chamber, fluid-operated means
for conirolling the opération of said refrigerat-
ing means and said heating means, a source of
compressed air for said fluid-operated control-
ling means, means controlling the flow of air
from said first-mentioned source to said second-
mentioned source operative when the pressure
of said second-mentioned source falls beiow a
certain value and only when the pressure of
said first-mentioned source is above said certain
coperating value,
means controlling flow of air from said second
source to said fluid-operated controlling means.

96. In a refrigeration system for g railway car,
in combination, a space in said car whose tem-
perature is to be regulated, means for cooling
said space, controlling means for said last-men-
tioned means responsive to the application of air
under pressure, a compressed air line on said
car, and means connected with said air line for
furnishing compressed air to -said - controlling
means in accordance with the temperature out-
side said space. .

97. In a refrigeration system for a railway car,
in combination, a space in said car whose tem-

perature is to be regulated, means for cooling .

said space, controlling means for said last-men-
tioned means responsive to. the application of
air under pressiire, a compressed air line on said
car, and means connected with said air line for

furnishing compressed air to said controlling .2

means in accordance with the difference between
the temperatures inside said space and outside
said space.

928. In - a refrigeration system for a rail-
way car, in combination, a space in said car
whose temperature is to be regulated, a refriger-
ation unit for said space, a heating unit for said
space, a compressed air line on said car, means

responsive to the temperature within said space .
for selectively controlling the actuation of said -

and temperature-responsive 1<

158

i

4

125

133




10

16

20

25

35

40

45

60

55

3¢

[ers
(7]

TC

8.

heating unit and said refrigeration unit, said
last-mentioned means being dependent for oper-
ation upon the application of a source of com-
pressed air, and means for connecting said last-
mentioned means to said air line in accordance
with the temperature outside said space.

29. In a refrigeration system for a railway car,
in combination, a space in said car whose tem-
perature is to be regulated, a refrigeration unit
for said space, motive means for driving an ele-
ment of said refrigeration unit, means for trans-
ferring a portion of the heat generated by said
motive means to said space, means for control«
ling the connection between said motive means
and said element in response to the application

“of pressure, means for controlling the operation

of saild heat transferring means in response to
the application of pressure, a compressed air
line on said car, and means for connecting said
compressed air line to either one of said last
two mentioned means in accordance with the
temperature of said space.

30..In = refrigeration system for a railway car,
in combination, a space in said car whose tem~
perature is to be regulated, a refrigeration unit
for said space, motive means for driving an ele-
ment of said refrigeration unit, means for trans-
‘erring a portion of the heat generated by said
motive means to said space, means for control-
ling the connection between said motive means
and said element in response to the application
of pressure, means for controlling the operation
of said heat transferring means in response to
the application of pressure, a compressed air
line on said car, and means for connecting said
compressed air line to either one of said last two
mentioned means in accordance with the tem-
peratures inside said space and outside said space.

31. In a refrigeration system for g railway car,
in combination, a space in said car whose tem-
perature is to be regulated, a refrigeration unit
for said space, an internal combustion engine
adapted to run continuously for substantisl pe-
riods of time, means for connecting and discon-
necting said engine to an element of said re-
frigeration unit responsive to the application of
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pressure, means for conducting the cooling water
from said engine to said space and circulating it
thereabout, means for controlling sald circula-
tion in response to the application of pressure,
& compressed air line on said car, and means for
connecting said air line to either of said last two
mentioned means according to the temperature
of said space, o

32. In a refrigeration system for a railway car,
in combination, a space in said car whose tem-
perature is to be regulated, a refrigeration unig
for said space, an internal combustion engine
adapted to run continuously for substantial pe-
riods of time, means for connecting and discon-
necting said engine to an element of said refrig-
eration unit responsive to the application of
pressure, means for conducting the cooling water
from said engine to said space and circulating
it thereabout, means for controlling said circu-
lation in response to the application of pressure,
a compressed air line on said car, means for
connecting said air line to either of said last two
mentioned means according to the temperature
of said space, and means for modifying the ac-
tion of said last-mentioned means in accord-
ance with the temperature outside said space,

33. In a temperature regulating system, in
combination, means forming a space whose tem-
perature is to be regulated, a refrigeration unit
for saild space, motive means for an element
of said unit, means for passing a heat-abstract-
ing fluid into thermal relation to said motive
means to prevent abnormal rises in tempera-
ture therein, means responsive to pressure for
bassinig said fluid from said motive means into
thermal contact with said space to impart heat
thereto, means responsive to the application of
bressure for placing said motive means in oper-
ative relation with said element, and means re-
sponsive to the difference in temperature with-
in said space and outside said space for selective-
ly applying pressure to said fourth mentioned
means or said last-mentioned means according
to the value of said temperature difference.

GEORGE E. HULSE,
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