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To all whom it may concern: 
Beit known that I, WILLIAM C. HIESTER, 

a citizen of the United States, residing at 
Dayton, in the county of Montgomery and 
State of Ohio, have invented certain new and useful Improvements in Refrigerating-Ma 
chines, of which I declare the E. to be 
a full, clear, and exact description. 
This invention relates to improvements in 

refrigerating-machines, and has more partic 
ular relation to improvements in automatic 
controlling mechanisms for the same. 
One of the principal objects of the inven 

tion is to provide an automatic controlling valve whereby the desired quantity of liquid 
ammonia or other refrigerating medium and 
cooling or condensing water is automatically 
fed in the proper proportions to secure, the 
most efficient results in operation and cost of 
maintenance. - 

A further object of the invention is to pro 
vide an improved valve in which both the 
high and low pressure portions of the system 
operate conjointly to effect a proper and 
economical adjustment of the EP, of the 

for con densing purposes. 
The invention also has other objects, all of 

which will be hereinafter more particularly 
set forth, and enumerated in the specification 
and claims which follow. 

In the accompanying drawings, which form 
part of the present specification, Figure 1 
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detail vertical section through 

represents a side elevation, partly in section, of a refrigerating system with my improve 
ments applied thereto. Fig. 2 represents a 

my improved 
valve on the line 22 of Fig. 1. F; 
sents a top plan view of the same. Fig. 4 rep 
resents a detail vertical section through my 
improved valve, taken on a line at right an 
gles to that of Fig. 2. Fig. 5 represents a de 
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fluid. In such 

tail side elevation of my said improved valve. 
Before entering into a detail description of 

my improved valve and its application in a 
refrigerating system I wish to state some of 
the known defects in the controlling mechan isms at present in use for governing the sup 
ply of refrigerating medium and also con 
trolling the FE of condensing or cooling 

nknown systems the attention 
of an attendant is constantly necessary to 
change the adjustments of the valves and 

3 repre 

ther, even with such constant attention the 
operation of the plant is not regular and de 
pendency must be placed altogether upon the 
skill of the operator to keep the valves in the proper relative adjustments necessary for 
the economical and successful operation of the plant. 
from the attendant the plant will very sel 
dombe in the proper adjustment, as the oper 
ation of the different feeds is subject to 
change and he cannot give the time and at 
tention necessary to keep all the conditions 
normal. Further, with the present control 
ling devices considerable waste takes place, as 
the changing conditions of the refrigerating 
medium can be met with a corresponding 
change in the suction and the flow of the cool 
ing or condensing medium. The result is 
that the refrigerating medium, or the con dising fluid is not being used proportion ately. 

F. above conditions, with the accompany 
ing waste and cost of maintenance, make 
Small plants for private use out of all reason, 
and it is to overcome such defects and pro 
vide an efficient and economical plant that 
the present invention is intended. 

In the accompanyi E. drawings, 1 repre 
sents the supply-tank for the liquid or con 
densed ammonia; 2, the pump for creating 
the necessary vacuum in one part of the sys 
tem and the desired compression for the con denser; 3, the refrigerating-tank, and 4 the 
condenser-tank. 
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Even with the best attention 
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The tank 1 contains liquid ammonia under compression. This liquid ammonia is fed 
through pipe 5 to an inlet-port 6 in my im 
proved controlling-valve. The port 6 opens 
into a closed high-pressure chamber 7, 
formed at one end with an outlet-port 8 open ing into a low-pressure chamber 9. The 
walls of the port 8 are formed with a conical 
valve-seat 10, which is arranged to receive a 
conical valve 11, mounted fast on a valve 
stem 12. This stem is journaled at one end, 
as at 13, in the wall of the chamber 9 and has 
its opposite end, which is screw-threaded, 
mounted adjustably in an elongated nut 14, 
which is screwed into, and closes the outer 
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end of the high-pressure chamber 7. The 
threaded adjustment between the stem and 
said nut is utilized to seat and unseat the 
valve 11 as the pressure in the low-pressure keep the plant in operative condition. Fur- chamber 9 varies. The oscillatory move 
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ment of the valve-stem necessary to effect nected by a turnbuckle-rod 37 to the link 25. 
this result is secured by means of a laterally 
extending arm 15, fast thereon and located in 
the low-pressure chamber 9. This arm, as 
besi shown in Fig. 4, projects into a notch 16, 
formed in a vertical stem 17, which passes 
through and is secured to a horizontal pres Sure-diaphragm 18, the stem being suitably 
guided in the walls of the low-pressure cham 
ber. The diaphragm 18 is held firmly in po 
sition by bolts 19, which secure a cap-plate 
20 down over said diaphragm. The top of 
the valve and the under side of the cap-plate 
are hollowed out to provide a diaphragm 
chamber 21 to accomodate the movements 
of the diaphragm. The upper end of the 
stem 17 extends through the top of the cap 
late 20 and is pivotally secured to a lever 22. 
his lever is pivotally mounted on the cap 
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2d 
with an adjustable weight 24. 

It will be seen from the foregoing descrip 
tion that when the liquid ammonia enters the 
high-pressure chamber 7 it passes through 

25 the port 8 into the low-pressure chamber 9. 
This pressure in the low-pressure chamber is 
exerted upon the under side of the diaphragm 
18 and raises the same together with the stem 
17. . This movement will result in rocking 
the valve-stem 12, and as the same screws 
forward the valve will be seated and close the 
port between the high and low pressure 
chambers until the pressure in the low-pres 
sure chamber reaches the proper gage, when 
the weight 24 will force the stem 17 down 
again and open the valve to admit more 
ammonia. A link 25 is pivotally connected 
to one end of the lever 22 and is provided at 
its lower end with a pin 26, which projects 
laterally into an angular slot 27, formed in a 
lever 28. The slot 27 is formed with an 
approximately horizontal portion and an in 
clined portion. The pin normally plays in 
the horizontal portion of the slot 27, and the 
lever 28 is thus moved in accord with the 
lever 22. When the link 25 is moved out 
ward, however, and the pin brought into the 
inclined portion of the slot, the relative posi 
tions of the levers 22 and 28 will be changed 
and the valve 30, hereinafter described, will 
be opened to a greater extent. This move 
ment of the link takes place when the pres 
sure in the high-pressure chamber exceeds a 
certain fixed point represented by the hollow 
gage-spring 31. This spring is of the usual 
construction and is screw-threaded, as at 32, 
and screwed into the walls of the valve, so 
that it will communicate with a passage-way 
33, connected to the high-pressure chamber 7 
and formed in the body of the valve. The 
spring is also held in position and locked by a 
lock-nuit 34. The outer or free end of the 
spring is pivotally connected to a pendent 
link 35, pivotally mounted upon an arm 36 of 

65 the valve. The lower end of the link is con 
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plate, as at 23, and is provided at one end 

Under normal conditions the gage-spring 
will not act and the pin 26 remains in the 
horizontal portion of the slot 27; but when 
the pressure in the high-pressure chamber 
rises above the pressure for which the gage 
spring is set this spring will expand in the 
well-known manner and will operate the link 
35 and through the rod 37 will force the 
lower end of the link 25 outward, and thus 
move the pin 26 into the inclined portion of 
the slot 27 and open the valve 30 to a greater 
extent. This movement of the valve 30 may 
be independent of any movement of the lever 
22, or it may take place at the same time that 
the valve is being operated by the movement 
of said lever 22. 
The lever 28, heretofore mentioned, is piv 

otally mounted in a pendent lug 38, formed 
on the base-plate 39, which is somewhat simi 
lar to the cap-plate 20 and is secured over a 
water-pressure chamber 40, formed in the 
lower part of the valve, the cap being hol 
lowed out to permit movement of a dia 
phram 41, which is secured between said base 
plate and the bottom of the valve by bolts 42. 
A plunger 43, mounted in the base-plate, forms 
the connecting medium between the lever 28 
and the diaphragm 41. The valve 30, which 
is provided with suitable guiding-wings 44 
and a stud 45, rests upon the top of the dia 
phragm 41, whereby the movements of the 
valve are controlled by the movements of the 
diaphragm. The valve 30 is seated as at 46 
and closes the water-port 47, which is con 
nected to the water-supply bypassage 48 and 
pipe 49, as best illustrated in Fig. 4. A pas 
sage-way 50 from the chamber 40 permits the 
water to pass into the supply-pipe 51 and 
thence to the condensing-tank 4, a suitable 
overflow-pipe 52 being provided for said 
tank to carry off the heated water. A cer 
tain predetermined quantity of water is nec 
essary to properly condense the compressed 
gases in a condenser-coil 53, located in the 
tank 4, and more water than is necessary 
would simply be a waste. My improved au 
tomatic valve after being once set automat 
ically supplies just the right amount of water 
according to the compression in the coil 53. 
If the compression in the coil rises, there will 
of course be a greater quantity of heat to 
carry off and a greater quantity of water will 
thus be necessary, whereasif the compression 
in the coil is reduced there is less heat gen 
erated and less water is required to effect the 
condensation of the gases. 1. 
One end of the coil 53 is connected to the 

outlet-port of the compressor 2 by a pipe 54, 
having a valve 55, while the other or lower 
end of the coil is connected to the tank 1 by 
a pipe 56, also provided with a valve 57. 
The low-pressure chamber 9 is connected by 

a pipe 59 to the refrigerating-coil 60, which 
is preferably located in the brine-tank 3. A 13o 
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pipe 61 connects the coil 60 to the inlet-port 
of the compressor 2. The compressor 2 is of 
any usual form and is operated by any de 
sired form of motor, the same forming "no 5 part of the present invention. 
As above stated, the supply of water to the 

tank 4 is automatically controlled by the 
pressure within the coil 53. This result is 
effected because the pressure in the coil is de 
pendent upon the speed of the compressor, 
and the greater the pressure in the pipe 54 
the greater the suction in the pipe 61, the 
coil 60, the pipe 59, and the low-pressure 
chamber 9. As the pressure in the chamber 
9 falls because of the suction the valve 11 
opens and admits more liquid ammonia, be 
cause of the downward movement of the dia 
phragm. This downward movement of the 
-diaphragm and stem 17 causes the water 

O 
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fore described, and thus permits a greater 
amount of water to pass through the pipe 51 
into the tank 4 to absorb and carry E. in 
creased heat from the coil 53. Should the 
aditional amount of water fed to the tank not 
completely compensate for the higher tem 
perature of the gases in the coil 53, it will be 
seen that the pressure in the high-pressureside 
of the system willimmediately rise. The pres 
sure in the high-pressure chamber will thus 
soon reach a point at which the ES is set to operate, and the spring will tend to 

25 

straighten out and open the water-valve to a? 
greater extent, so that sufficient water will be 

35 supplied to the tank 4 to cool the coil 53 suf 
ficiently to cause condensation of its con 
tents. It will thus be seen that the water 
supply is controlled from both the high and 
the low pressure sides of the system con 
jointly. The pipe 5 is provided with the 
valve 75 and the pipe 61 with the valve 76, 
while both of the pipes 54 and 61 are con 
nected to suitable gages 77 and 78 for indi cating the pressure therein. 
While I have shown my refrigerating-coil 

60 as mounted in a brine-tank, it will be read 
45 

ily understood that the coil may be mounted in a refrigerator or in any other position, as 
the cold brine is simply utilized as a medium 5o for conveniently lowering the temperature to 
any desired point. 
The action of my improved valve is as fol lows: The compressor is first put into opera 

tion, and as soon as the suction-pressure has 
been reduced to that equivalent represented 
by the weight 24 the expansion or ammonia 
valve opens and permits a flow of the refrig 
erant equivalent to the amount necessary to 
carry the desired suction-pressure. Upon 
the opening of this valve motion is trans 
mitted to the link 25 and the water-valve is 
correspondingly opened. A limited amount 
of water is thus fed immediately to the con 
denser. After the compressor has been in 

65 operation for some time the compressed 
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valve to be opened to a greater extent, as be 

gases become hot, and the condenser thus re quires more water. This increase in the wa 
EREY is secured in the following man ner: After the hot gases have raised the high 
pressure side of the system the hollow spring 
31 is elongated sufficiently to cause the pin in 
the link 25 to move out of the horizontal por 

o 

tion of the slot 27 into the inclined portion of . 
the same, which will open the water-valve to 
a greater extent, and thus supply more water 
to the condenser without changing the ad justment of the expansion-valve. en the 
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compressor is shut down, only a portion of 
the condenser-water is shut off at once, as the 
continued high pressure of the hot, gases 
holds the spring 31 elongated, and thus holds 
the water-valve open. The valve remains 
open and water is fed to the condenser until 
the gases in the high-pressure side of the sys 
tem cool sufficiently to permit the spring 31 
to assume its normal position. In extremely 
hot weather and when the plantis notinoper 
ation the pressure of the gases will rise and 
the spring 31 will be elongated to open the 
water-valve until the gases are cooled. - 

It will be seen from the foregoing descrip 
tion that, my improved valve or regulator 
will control or maintain the supply of the re 
frigerant needed and will supply the limited 
amount of condensing fluid necessary. 
Having thus described my invention, what 

I claim as new, and desire to secure by Let ters Patent, is 
1. In a refrigerating system the combina 

tion with a compressor and a condenser with 
connections, of a valve for controlling the 
supply of the refrigerating medium, a valve 
for controlling the supply of the condensing 
medium, and mechanism connecting the 
valves for synchronous adjustments in vary 
ing degrees according to the pressure con 
trolled by the refrigerant-valve. . 

2. In a refrigerating system the combina 
tion with a condenser and a compressor with 
connections, of a refrigerant controlling 
valve, a valve for the cooling medium for the 
condenser, and devices connecting the valves for synchronous adjustments in varying de 
grees according to the pressure in the connec 
tions between the refrigerant-valve and the compressor. 

3. In a refrigerating system the combina 
tion with a compressor and a condenser, of 
expansion connections, high-pressure con 
nections, valves for otoli. the refriger 
ant and water respectively, and mechanism 
for governing the valves from both the expan 
sion and EE connections of the system. 

4. A regulator comprising an expansion 
valve with provisions for operation by the 
expanding gases or suction and a water 
valve and connections with provisions for op 
eration by the expanding gases and the re frigerant before expansion. 
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5. A regulator comprising an expansion- trolling the water-valve from the high-pres- 4o 
valve with provisions for operation by the 
expanding gases or suction, and a water E. and connections with provisions for 
operation by the expanding gases and the re 
frigerant before expansion together or inde 
pendently. 

6. In a refrigerating system, a regulator 
comprising an expansion - valve operated 
from the expansion side of the system, and a 
water-valve connected to and operated by the expansion-valve for controlling the cool 
ing in the compression side of the system. 

7. A regulator comprising an expansion 
valve, means on the low-pressure side of the 
valve for controlling its operation, a water 
valve, connections between the two valves 
for effecting their conjoint action, and means 
for operating the water-valve independently 
from the high-pressure side of the expansion 
valve. 

8. In a refrigerating system, a regulator 
comprising an expansion-valve, a diaphragm 
connection controlled from the expansion 
side of the system and a water-valve con 
nected to said diaphragm for controlling the 
cooling in the compression side of the system. 

9. In a refrigerating system, a regulator 
comprising an expansion - valve, a water 
valve, diaphragms for the two valves con 
trolled by the expanding gases and the water 
respectively and means connecting the dia 
phragms for conjoint action. 

10. In a refrigerating system, a regulator 
comprising an expansion-valve, means on 
the low-pressure side of the valve for control 
ling its operation, a water-valve, connections 
between the two valves, and a high-pressure 
expansion-spring and connections for con 

sure side of the expansion-valve. 
11. In a refrigerating system, the combi 

nation with an expansion-valve, of a water 
valve, an adjustable link connecting the 
valves, and a connection on the high-pres 
sure side of the expansion-valve for moving 
said link to effect the adjustment. 

12. In a refrigerating system, the combi 
nation with a compressor and a condenser, of 
a refrigerant-controlling valve, a water-con 
trolling valve, means connecting the two 
valves for conjoint action from the expan 
sion side of the refrigerant-valve, and an ad 
justable means for governing further the 
water-controlling valve, governed from the 
high-pressure side of the refrigerant-valve. 

13. In a valve for a refrigerating system, 
the combination with an expansion-valve, of 
a water-valve, adjustable connections for 
varying the relations between the two valves 
and means for automatically adjusting said 
connection from the high-pressure side of the 
expansion-valve. 

14. In a refrigerating system the combi 
nation with an expansion-valve, of a dia 
phragm controlling the same with provisions 
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for connecting it in the low-pressure side of 
the system, a water-valve, positive connec 
tions between the two valves and means for 
controlling, this connection from the high pressure side of the expansion-valve. 

In testimony whereof I affix my signature 
in the presence of two witnesses. 

WILLIAM C. HESTER. 
Witnesses: 

CHARLEs N.LUPTON, 
THEODORE, M. HIESTER. 
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