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The present invention relates to compressor
systéms and more particularly to an arrangement
for controlling the flow of cooling water for com-
pressors and the like.

“Automatic controls for controlling the flow of
cooling water for compressors have been de-
veloped, but have not been favorably received by
users-and manufacturers of compressors for the
reasons that in the event of the failure of the
automatically controlled valve to function, there
has been nothing to stop the compressor.. The
result has been the continuation of the operation
- of the compressor without cooling water followed
by undesirable consequences,

'The present invention overcomes the difficul-
ties of the prior art by providing the controlling
system wherein in the event of the failure of wa-
ter to flow for any reason whatsoever, the com-
pressor is stopped. Furthermore, according to
the present invention, the compressor cannot be
started without the circulation of cooling water.

An object of the present invention is to pro-

vide & control for the cooling water of a compres-

sor, or the like, .

Another object of the invention is to coordinate
the flow of cooling water with the operation of
the compressor,

Still another object of the invention is to pro-
vide compressor operating and water controlling
electrical circuits and to coordinate the operation
of the circuits.

- A still further object of the invention is to pro-
V1de the cooling water itself as a part of a com-
pressor operating circuit,

. These and other objects residing in the ar-
rangement combination and construction of the
parts will be apparent from the following specifi-
cation when taken with the accompanying draw-
ing, in which ‘

Fig. 1 diagrammatically represents a compres-
sor. system according to the present invention,
and

" Fig. 2 is a wiring diagram of the electrical cir-
cuit employed, in, but not disclosed in, the system
of Fig. 1.

Referrmg particularly to the drawing, the ref-
erence character | indicates a compressor driven
by a motor 2 through a belt 3. Compressed air
provided by the compressor is conducted through
a conduit. 4 to an after cooler 5 and from the
after cooler 5 is conducted through a conduit §, to
a separator 1. A conduit 8 conducts the com-
pressed air to an air receiver 8. Compressed air
from the air receiver 9 is conducted therefrom by
a service conduit 10 to the points of use.
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The separatorT is provided with an outlet con-
duit 1f in which is disposed a trap 12 having a
conduit 3 connected thereto providing a con-
nection with a drain not shown. The air receiver
9 is. provided with a relief valve {4, and a pressure
responsive switch 15 for controlling the operation .
of the compressor | and the flow of cooling water -
as will be hereinafter des¢tibed.

Cooling water for the compressor is conducted
from a source, not shown, through a conduit 20,
a valve 21, a solenoid valve 22, g valve 23, a con-
duit 24, a fitting 25 and a conduit 26 to the after
cooler 6. The solenoid valve 22 is by-passed by a
conduit 2T having a valve 28 therein.  An elec-
trode 28 is disposed in the fitting 25 as shown par-
ticularly in Fig. 2. Cooling water from the after
cooler § is conducted by a conduit 28’ to the wa-
ter jacket of the compressor | and from the com-
pressor | to a drain conduit 30.

The operation of the invention can best be un-
derstood by reference .to the wiring diagram dis-
closed in Fig, 2. The electric motor 2 is driven
by electric current carried through conductors 32
from a suitable source through a switch 33 and a
starter 84. The conductors 32 are connected to
the motor 2 through the switch 33 and the
starter 84 by conductors 35. A conductor 36 is

- connected to one of the conductors 32 through
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the primary of a transformer 871 to a conductor 38
and the conductor 38 is connected to another one
of the conductors 82. In series with the conduc-
tors 36 and 38 and the primary of the transformer
31 is the pressure responsive switch 5 actuated.
by a pressure responsive device 40. In parallel

- with the primary of the transformer 37 across the

conductors 36 and 38 is disposed the solenoid ac-
tuated valve 22.

The pressure responsive device 40 is arranged
50 that on low pressure in the receiver 9 the con-
tacts are closed and on high pressure in the re-
ceiver 9, the contacts are open. The solenoid
valve 22 is so arranged that the valve 22 is nor-
mally closed but upon being electrically ener- -
gized it is opened to permit the flow of cooling
water. )

The secondary of the transformer 37 has one
end thereof grounded and the other end con-
nected in series with the actuating coil of a relay
switch 43 and the electrode 29 of the fitting 25,
by a conductor 44. The relay switch 43 is ar-
ranged in a circuit consisting of the conductor 38
including the pressure responsive switch 15 and
a conductor 45 including the relay switch 43, con-
nected at one end to the conductor 38 and at the
other end to one end of the solencid coil 46 of.the.
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motor starter 34. The opposite end of the coil 46
is connected to the conductor 32 which is con-
nected to the conductor 36.

The operation of the device is as follows: As-
sume that the compressor f has operated and
built up a pressure in the air receiver 9 and then
has stopped. At this stage there will be no flow
of cooling water. Assume then that the pressure
in the air receiver 9 drops due to use so that
the pressure responsive device 40 is actuated
to close the switch 15. A circuit is then closed
including the conductor 36, the solenoid valve
22, the conductor 38 and the switch i5. The
closing of this circuit opens the solenoid valve
22 to start the flow of cooling water. As soon as
the cooling water passing through the conduit
24 strikes the electrode 29, a circuit is closed
“through the ground including the secondary of
the transformer 381, the conductor 44 and the coil
of the relay swiich 43. The closing of the relay
switch 43 closes the circuit including the con-
ductor 38 which includes the previously closed
pressure responsive switch 15, the conductor 45
and the coil 46 of the motor starter 34. The
closing of this circuit closes the motor starter to
start the comapressor motor 2 and thus the com-
- pressor 1. Should the pressure in the air re-
ceiver 8 rise to such a point that the pressure
responsive switch 19 is opened, the solenoid valve
22 is closed by the opening of its circuit and also
the motor starter 34 circuit including the con-
ductors 38, 45, the relay switch 43 and the coil
46 is opened to stop the mofor and thus the
COmpressor.

In analyzing the operation of the system ac-
cording to the present invention, it will be clear
that the motor 2 for the compressor { cannot
operate until the cocling water starts to flow
and completes the circuit of the motor starter
34 through the relay switch 43. Thus, it.is the
flow of cooling water that is responsible for the
starting of the motor 2. The fitting 25 is placed
at a high point of the water system so that
should the flow of cooling water fail, due to some

accidental, purposeful, or other cause, the water °

will gravitate away from the electrode 29, open-
ing the relay switch 43 circuit and the relay

-
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switch 43, to open the motor starfer 34 . circuit -

which includes the conductor 38, the conductor
45, and the coil 46. The operation which the
" present invention provides has a very definite
safety feature in that the compressor cannot op-
erate until the cooling water is flowing and has
an economy feature that the cooling water does
not flow when the compressor is not operating.
While the invention has been described par-
ticularly with respect to a compressor for storing
compressed air, it will be understood that the
invention has other applications as for instance
in compressors for refrigerating units or other
installation where the flow of a conducting lig-
uid is required. In the control of the cooling
water for compressors for refrigerating units it

will be understood that it is not necessary that

a pressure actuate the switch for controlling the
solenoid valve operation as some other varying
condition' may be employed toclose this circuit.
Furthermore in compressor systems the use of
an after cooler and separator for the com-
pressed a-h\ are not a part of the invention and
may be omitted. In the claims it is contem-
plated that “water” include other conducting liq-
uids of an equivalent nature.

Having thus described our invention, what we
desire to secure by Letters Patent and clainy is:
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1. A device for controlling the flow of a lig-
uid for a liquid cooled compressor, which com-
prises a liquid conduit system for conducting said
liguid from a source to said apparatus, a valve
in said conduit system, pressure means respon-
sive to pressure built up by said compressor for
opening said valve to provide a flow of said lig-
uid, starting means for said compressor, and
means responsive to said flow of water for ac-
tuating said starting means.

2. A device for controlling the flow of cooling
water for a compressor which comprises a water
conduit system for conducting water from a
source to said compressor, a valve in said con-
duit system, a reservoir for compressed air pro-
vided by said compressor, means responsive to a
predetermined minimum pressure in said res-
ervoir for opening said valve to provide a flow of
said water, starting means for said compressor,
and means responsive fo said flow of water for
actuating said starting means.

3. A device for controlling the flow of cooling
water for a compressor which comprises a water
conduit system for conducting water from a
source to said compressor, an.electrically actu-
ated valve in said conduit system, said valve
being normally closed, a reservoir for compressed
air provided by said compressor, a circuit having
means responsive to a predetermined low pres-
sure in said reservoir to close said circuit to open
said valve upon said reservoir reaching a pre-
determined low pressure and for closing said
valve upon said reservoir reaching a predeter-
mined high pressure, and a second circuit having
means to close the same upon the flowing of
said water, to start said compressor and to open
the same to stop said compressor upon the stop-~
ping of the flow of said water.

4. The invention as defined in claim 3 where-
in the means to close the second circuit includes
a third circuit closable through said water to
the ground.

5. The invention as defined in claim 3 where-
in the pressure responsive circuit closing means
is in both the first and second circuits.

6. A device for controlling the flow of cooling .
water for a compressor which comprises a water
conduit system for conducting water from a
source to said compressor, an electrically con-
trolled valve in said conduit system, an electric
circuit for controlling the operation of said valve,
a switch for opening and closing said circuit, a
reservoir for storing compressed air provided by
said compressor, means responsive to a prede-.
termined low pressure in said reservoir to close
said switch and responsive to a predetermined
high pressure in said reservoir to open szid
switeh, closing said circuit to open said valve to
provide a flow of said water and the opening of
said switch opening said circuit to close said
valve to stop the flow of said water, an electrical-
1y controlled starting means for said apparatus,
an electric circuit including the first named
switeh for controlling said starting means, &
second switch in said last named circuit, a third
circuit for closing said second named switch, and
means responsive to the flow of water in said
conduit system for closing said third cireuit for
closing said second circuit for actuating said
starting means to start said compressor, whereby
either the opening of said third circuit or of said
pressure responsive switch will stop said com-
pressor. ‘ :
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