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PATENT OFFICE. 
LEON F, HOFFMAN AND HARRY C. WASSON, OF FRANKLIN, PENNSYLVANIA. 

WATER-REGULATING SYSTEM FOR, AIR COMPRESSORS. 

Application filed November 8, 1921. Serial No. 513,714. 

To all whom it may concern: 
Be it known that we, LEON F. HoFFMAN 

and HARRY C. WAssoN, citizens of the 
United States, residing at Franklin, in the 
county of Wenango and State of Pennsyl 
vania, have invented certain new and useful Improvements in Water-Regulating Systems 
for Air Compressors, of which the follow 
ing is a specification. 
The object, construction, application and 

operation of our improved water control 
valve, are herein set forth with sufficient 
clearness to enable those skilled in the arts 
to which its construction and use respec 
tively relate, to make and use the same. 
The cylinders of air compressors of most 

types, are provided with a water-jacket for 
cooling purposes, and heretofore, when the 
'compressor was in operation, whether work 
ing at full load or no load, the Water has 

permitted to flow in a constant volume 
through the water jacket of the compres 
sor. In as much as water is not needed 
when the compressor is operating at no 
load-or “unloaded', as it is usually 
termed-the water which is used at this 
time is not necessary, and is virtually 
wasted; but since no way has heretofore 
been provided for automatically regulating 
the volume of water according to actual 
service conditions and requirements, a con 
siderable wastage of water has resulted. In 
many places where air compressors are used, 
water is taken and paid for by meter rates, 
hence economy in its use is necessary; in 
many other places the condition of the water 
supply makes its economical use equally 
necessary. It is therefore the object of this 
invention to secure an economical consump 
tion of cooling water in the water-jacket of 
an air compressor by reducing or shutting 
off the supply of water to said water-jacket 
when the compressor is unloaded. 
The construction whereby we are enabled 

to attain said object is clearly shown in the 
accompanying drawings in which, 

Fig. 1 is a central longitudinal section 
through our improved regulating valve, 
showing the valve in the open position. 

Fig.2 is a central longitudinal section 
through our improved regulating valve, 
ishowing the same in the closed position. 

Fig. 3 is a detail. 
Fig. 4 is a schematic, elucidated view, 

illustrating the application of our improved 
regulating valve and the way in which it is 

co-ordinately connected to and its operation 
Synchronized with, the operation of the un 
loading mechanism of an air compressor. 

Fig. 5 is an elevation, partly in vertical 
section, of an air compressor cylinder, show 
ing the same equipped with our improved 
Water regulating system. 
As illustrated in Figs. 1 and 2, our im 

proved water control valve, which consti 
tutes an important part of this system, con 
sists of a housing structure which com 
prises a throttle-body 1, a cylinder 2 and a 
plunger-guide 3. Said throttle 1 is provided 
with the double-seated inlet-chamber 4, hav 
ing the ports 5 and 6, with which the double 
disc valve 7 cooperates. Said throttle and 
valve may be substantially like any of the 
well-known structures of the type illus 
trated. With the required modifications. 
Within said cylinder 2 is a piston 8 hav 

ing a packing cup 9, thus adapting said pis 
ton to be air-actuated. Said piston is pro 
vided upon its lower face, with a plunger 10 
which is adapted to have longitudinal move 
ment through said guide 3: the end of said 
plunger is operably connected to said valve 
structure 7. For the purpose of normally 
retaining said piston 8 in the upper portion 
of said cylinder 9, and said valve 7 in the 
related open position, as shown in Fig. 1, a 
compression spring 11 is provided which 
surrounds said plunger 10 and bears at one 
end upon the piston 8, and at its other end 
upon the bottom wall of chamber 16 of said 
cylinder 2. Said cylinder is provided with 
a cover 12 which closes its open end and 
adapts the same for the employment of 
compressed air as an actuating medium, in 
opposition to the action of said spring 11, 
and to actuate the valve 7 into its closed po 
sition, as shown in Fig. 2. 

Port 13 of the throttle is the water-inlet 
port, and either of the ports 14, 15 may be 
employed as an inlet to the water-jacket of 
the air compressor cylinder, the other port 
being plugged accordingly. - 

Inasmuch as the plunger 10 enters the 
water-chamber of the throttle 1, and is longi 
tudinally operable in the guide 3, water 
may find its way around said plunger into 
chamber 16 of the cylinder 2. 
Means is provided for expelling such 

water and driving same back into the throt 
tle so that it will not interfere with the 
downward valve-closing movement of said 
piston 8. Said means consists of a duct 17 
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leading from said chamber 16 to the throt 
tle chamber, and in which is inserted a 
check-valve 18 of any suitable construction, 
which is disposed and operative to let the 
water pass out of Said chainber 16, but will 
not permit the passage of Water there 
through into said chamber 16. 
Air to actuate the piston 8 together with 

its plunger 10 and the thereto attached valve 
7 is supplied through the pipe 19. 
The operation of our water regulating 

system will now be set forth, and for the 
purpose of this explanation, Fig. 4 of the 
drawing has been supplied, and the refer 
ence Ordinals employed in Figs, 1 and 2 are 
applied to like parts of said regulating valve 
in this view. 
As previously stated, our improved water 

regulating system is designed to Operate co 
ordinately and synchronously with the un 
loader of the air compressor, hence in said 
Fig. 4 we have shown an air receiver 20, an 
unloader valve 21, and unloader 22, all con 
nected- (simply in an illustrative way) to 
piping 19 through which actuated com 
pressed air is conducted from Said receiver 
to each of Said elements 21, 22 and our 
water-regulating valve. 
The unloading valve 21 here illustrated is 

fully shown and described in Letters Patent 
of the United States No. 1,224.272, dated 
May 1, 1917, but we do not confine ourselves 
to the employment of this particular un 
loading valve. The unloader 22 here shown, 
is also shown in said Letters Patent, but any 
other suitable unloader may be employed, 
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and either an inlet or a discharge valve of an 
air compressor may be actuated thereby to 
produce an unloading function. 

In the use of compressed air, the maxi 
mum or desired limit of receiver pressure is 
determined, and the regulating screw 23 of 
the unloader valve 21 is set so that air will 
be released by said valve 21 from the re 
ceiver 20 into pipe 19 when the pressure in 
said receiver reaches said determined maxi 
mum limit. The air thus released into pipe 
19 will pass to the unloader 22, which, in 
this case, will act upon the inlet valve 25 of 
the air compressor and hold it open, where 
upon delivery of compressed air from the 
compressor will cease and the compressor is 
said to be unloaded. The air released by 
the unloader valve 21, as stated, will also 
pass into chamber 16 of our regulating 
valve, and will actuate piston 8 therein, so 
as to close valve 7: Thus co-ordinately and 
synchronously with the unloading of the 
compressor, water will cease to be supplied 
to the water jacket of said compressor. 
When the air pressure in the air receiver 20 
falls below said maximum pressure, the un 
loader valve 21 will close communication be 
tween said receiver 20 and said pipe 19: 
The actuating air in said pipe 19, the un 
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loader 22 and chamber 16, will escape thert 
through escape-ports in the unloader valve 
2}. The unloader 22 will then cease to 
function and the air-inlet valve 25 of the air 
compressOl' will resume its mornia opera 
tion. The piston 8 of our regulating valve 
will be raised by spring 11, thus opening 
valve 7, and the supply of water to the 
water-jacket of the air-compressor will be 
resumed, co-ordinately with the resumption 
of work by the compressor. 
We claim the following: 
1. In a water-regulating system for the 

cooling water of air compressors, in combi-r 
nation, an air compressor having a water 
jacketed cylinder, a conduit through which 
water is supplied to said water-jacket, a 
valve in said conduit, means normally and 
yieldably retaining said valve in the open 
position, means adapting said valve to be 
actuated to its closed position by the use of 
compressed air, a compressed air actuated 
unloading device for said air compressor, 
and means whereby compressed air is simul-, 
taneously applied to both said valve and to 
said unloading device, and simultaneously 
released therefrom. 

2. In a water-regulating system for the 
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cooling water of an air compressor, in com-o. 
bination, an air compressor, the cylinder of 
which is supplied with a water-jacket, a 
conduit through which water is supplied to 
Said water-jacket, a normally-open valve in 
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Said conduit, means adapting said valve to , 
be actuated into its closed position by the 
application of compressed air thereto, a nor 
mally inactive unloading device for said air 
compressor, means adapting said unloading 
device to be actuated into its unloading po 
sition by the application of compressed air 
thereto, and means causing the simultaneous 
application of compressed air to both said 
unloader and to said valve, and the simul 
taneous release of said compressed air there 
from. 

3. In a water-regulating system for the 
cooling water supplied to the Water jacket 
of an air compressor, in combination, an air 
compressor, the cylinder of which is sup 
plied with a water-jacket, a conduit through 
which water is supplied to said water-jacket, 
a normally open valve in said conduit 
adapted to be actuated to its closed position 
by the application of compressed air there 
to, and to resume said normally open posi 
tion upon the release of said compressed air 
therefrom, a normally inactive unloading 
device for said air compressor, adapted fo 
be actuated into its unloading position by 
the application of compressed air thereto, 
and to resume said normally inactive state 
upon the release of said compressed air 
therefrom, means causing the simultaneous 
application of compressed air to said valve 
and to said unloader, to actuate the same, 
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also the simultaneous release of such com 
pressed air, so as to permit said valve and 
said unloader to resume respectively said 
normal states. 

4. A water regulating system for air com 
pressors comprising in combination, a com 
pressor cylinder provided with a water 
jacket, an air-actuated unloader arranged 
to effect a cessation of the compressing func 
tion of said compressor cylinder when the 
air delivered by said cylinder has reached a 
pre-determined stage of compression, a nor 
mally open valve through which water is 
supplied to said water-jacket arranged to 

5 be actuated into its closed position by means of air at said pre-determined pressure so as 
to arrest the flow of water therethrough to 
said water-jacket co-ordinately with said 

8 

cessation of said air delivery caused by said 
unloader, and an adjustable valve whereby 
said pre-determined pressure is determined 
and fixed for the passage of actuative air 
from the receiver therethrough simultane 
ously to said unloader and to said water 
valve and to simultaneously release said ac 
tulative air from said water valve and said 
unloader when the air pressure developed 
by said cylinder falls below said pre-deter 
mined pressure. 
In testimony whereof we affix our signa 

tures in presence of two witnesses. 
LEON F. HOFFMAN. 
HARRY C. WASSON. 

Witnesses: 
J. H. SPEER, 
JEANNETTE LONG. 
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