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To all whom 1t may-concern: ,

Be it known that I, Herezrr T. Hrrz, a
citizen of the United States, residing at
Denver, in the county of Denver and State
of Colorado, have invented new and useful
Improvements in Automatic Controlling
Devices for Fluid-Compressors, of which
the {ollowing is a specification.

This invention relates to finid compress-
ors and more particularly to that class of
compressors which are run more or less con-

tinuously or for long periods of time with-

out intermittent rest, one of the objects be-

ing to provide an improved automatic con-
trolling “device “or governing mechanism
whereby the compressor may run free with
little or ne resistance when a certain pre-
determined flnid pressure has been obtained,
but adapted to do effective work in com-
pressing fluid when the ultimate pressure
falls below a2 predetermined point.

Another feature of my improvement
lates particularly
and comprises means operated in accordance
with the pressure produced at the final stage
of compression for controlling the effective
action of the primary or first-stage com-
pressor, and theredy govern the amount of
this final pressurs. .

In the accompanying. drawing; Figure 1
is a diagrammatit view illustrating my im-
brovements as applied in connection with a
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being shown in section; and Fi
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proved controlling device and t
valve of the compressor.

As shown in Fig. 1 of the drawing I
illustrated my improvement in ¢
with a three-stage air compr

-

first or primary cylinder 1, in

inder 2 and final cylinder 3, each i
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other purposes, or driven by the momentum

| of the vehicle itself, and when the desired

degres of pressure i1s produced and main-

‘tained in the final reservoir ¢ it is, of course,

s

desirable to have the compressor run free
with substantially no resistance and without

<farther compressing air into the reservoir

until the pressure therein has diminished

below . the desired predetermined degree.
For this purpose I have provided an im-

7

proved controlling valve mechanism 7 pref-
erably governed by the final pressure in
reservoir 6 and operating to conirol the ac-
tion of the first or primary compressor by
means of its discharge valve 8, as 1llustrated
m Fig, i,
Referring to Fig. I
my improved valve device 7 comprises a cas-
ing containing a chamber 15 having a slide
valve 19 actuated by a piston 16 subject {o
the opposing pressure of the valve chamber

15 on one side and the pressure in chamber
17 and spring 18 on the other side, the slide
valve being provided with a cavity 20 for
connecting ports 9 and 21 in one position
of the vaive. The valve chamber 15 mas
5 ith

be connected by a pipe or passage 10 wit
the intercooler 4 and the piston 16 is made
of a loose fit in its bushing to permit the
fluid under pressure to readily leak past the
into chamber 17, the pressure in this

eing coitrolled by regulating
2 chamber 23 communicating with
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piston chamber 17 through passage 22.
This _regulating valve is normally held
seated by a light spring 25 bu$ is adanted
o be opened by the stem 29, actuated by a
device from diaphragm 27 which is subjee

de to pressure in chamber 26 which

1 on the opposite side to the ad-

reser
justable spring 28. The port § communi-
cates with the chamber 138 back of the cylin-
ension of the discharge valve 8 of
aery cylinder 1 of the cor

2, a preferred form of
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‘yeceiver 8 except when the cylinder 2 is de-

vound the |
\,! b

the spring 18 holds
position shown, in

©

Consequently the discharg

i

- space.
of the first compressor cylinder will
operate in its usual manner o conirol the

discharge of compressed air to the inter-
cooler 4, while the other c¢ylinders and pis-
tons alsc operate in the wusmal and well
known manner to compress the air to the
higher degree of pressure and force the same
into ths reservoir 8. As soon as the pres-
suré in the reservoir reaches or rises slightly
above the predetermnined degree for which
the spring 28 of my improved device is ad-
justed, the spring will be slightly compressed
by the air pressure in chamber 26 and she
stern 29 will open the regulating valve 24
thereby venting air from chamber 17 to the
atmosphere. By means of the lowering of
pressure on one side of piston 18, the inter-
cooler pressure acting upon the other side
in valve chamber 15 moves the piston and
slide valve 19 against the spring 18 to a po-
sition in which the cavity 20 establishes con-
nection from chamber 13 and port 9 to port
91 and the atmosphere, whereupon the dis--
charge valve, now having only stmospheric
pressure upon its back, rises and is held in
its raised and open position seated against
its cap by the pressure in passage 12 and the
intercooler 4. ’
As the discharge valve 8 is held in ils
open position, it will be seen that no air
will be taken into the cylinder of the first
stage of compression, as the admission valve
will not open against the preponderance of
pressure in the intercooler between the first
and second stages of compression. I'so pro-
portion the clearances in the cylinders 2 and
3 that these cylinders will be unloaded si-
maltaneously with the unloading of the
cylinder 1. T accomplish this by propor-
tloning the clearances in the cylinder 2 so
that the cylinder will not draw fluid from
the receiver 4 except when the cylinder 1
is working at maxzimum capacity, and by
proportioning the clearances in the cylinder
8 so that it will not draw fuid from the

livering fluid to that receiver. 1 may also
accomplish this by so proportioning the
clearances in the cylinder 2 that it will not
draw fluid from the receiver 4 except when
the pressure in the receiver 4 is maximum
or close to maxzimum working pressure.
The clearances in the cylinder 3, with this
arrangement, will be proportioned as above
outlined.
When the

gylinder 1 is unloaded by the

operation of the governor mechamism, the
fluid in the receiver 4 expands, during the
opevation of the cylinder 1, through the
cylinder and the receiver and consequently
the pressure in the rsceiver drops and is
only periodically raised fo the normal work-
ing pressure. 1f, however, ‘the eylinder 2
draws flnid from the receiver at the time
or immediately after the cylinder 1 is un-

loaded by the operation of the governor g

valve, the pressure in the receiver 4 will
not rise to the normal pressure until the
¢ylinder 1 is again in operation, and the
eylinders 2 and 3 will consequently be un-
loaded. By unloading, I mean 'that the
fluid confined in the cylinder will be first
compressed by the cylinder’s piston and
then expanded so as to impart energy to
the piston. I may also gradually unload
the cylinders 2 and 8 by proportioning the
clearances in the cylinder 2 so that the
cylinder will veceive fluid from the raceiver
4 after the valve 8 is raised and by main-
taining the clearances in the cylinder 3 as
above described. With such an arrange-
ment, the load on the engine will be grad-
ually decreased from a maximum to a very
low minimum, at which the only work re-
quired to operate the compressor will be
that necessary to overcome the friction of
the machine. As soon as the cylinder 1 is
unloaded, the pressure in the receiver 4
starts to drop and consequently the capaeity
of the cylinder 2 is reduced proportionately
to the drop in pressure. ‘The reduction in
the capacity of the cylinder 2 will cause 2
corresponding reduction in the capacity of
the cylinder 3. The capacities of the cylin-
ders 2 and 3 will decrease until a predeter-
mined pressuve is reached in the receiver 4,
at which the cylinder 2 is unloaded. Care
must be taken to maintain a pressure in the
receiver 4 such that the spring 18 cannot
shift the controller valve 19 and cause hunt-
ing of the valve 8. ‘
Should the pressure in chamber 26, pas-

sage 11, and reservoir § decrease below the:

predetermined amount, the tension of spring
28 will eause spindle 29 to force diaphragm
97 inward, ailowing the regulating pin
valve 24 to seat, and air pressure Irom
chamber 13 will leak by piston 16 into cham-
ber 17, passage 22, and chamber 23 until the
pressures ave equalized, when spring 18
will return piston 16 and valve 19 to the
position as shown in Fig. 2; thus allowing
air from chamber 15 to pass through port
9 into chamber 13, and as this pressure in
chamber 15 is equivalent to the pressure
obtaining in the interccoler 4 between the
first and second stages of compression, ib
is apparent that spring 14 will cause dis-
charge valve § to seat as usual in the ordi-
nary operation of compressors. Another

advantage of my invention is that there is 130
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no tendency for the governor valve to leak
pressure except when the pressure in the
main reservoir has exceeded the maximum
working pressure. The chamber 28, to
which the pipe 11 leads, is air-tight, since
it is closed by the diaphragm 27, and the
chamber 17 is also air-tight when the valve
24 is. closed. -

While I have described my improved -con-
trolling valve mechanism as preferably ap-
Jlied to a three-stage air compressor, it will
%e evident that it is not limited to such
construction but is equally applicable to
any fluid compressor of one or more stages,
and in case of a single stage compressor the
same ultimate reservoir pressure may be
connected to both the diaphragm chamber
and valve chamber of the device. .

Having ‘now - described my invention,
what I claim as new and desire to secure by

- Letters Patent is:—
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1. A controlling device for fluid compress-
ors comprising a compressor discharge valve,
a governing device actuated by the pres-
sure pumped by said compressor, a fuid
actuated reciprocating piston, a control
valve actuated by said piston and a regulat-

ing valve actuated by said governing device

for controlling the operation of said piston.

2. A controlling device for fluid compress-
ors comprising a compressor discharge valve,
a governing device actuated by the pressure
pumped by said compressor, 8 control valve
for delivering fluid pressure behind said
compressor valve and for exhausting pres-
sure therefrom, a fluid actuated reciprocat-
ing piston for actuating said control valve
and a regulating valve actuated by said gov-
erning device for exhausting fuid pressure
from behind said piston and causing said
control valve to exhaust fluid from behind
said compressor valve, _ ,

- 3. A controlling dévice for fluid compress-
ors'comprising a compressor discharge valve,
a governing device actuated by the pressure
pumped by said compressor, a fiuid actuated
piston, means ‘operated by said piston for
controiling the operation of said. discharge
valve and a regulating valve actuated by
said governing device for controliing the
operation of said: piston. :

4. In a multi-stage compressor, primary
stage, & governing mechanism controlied by
final-stage pressure, a valve controlled by
said mechanism for unloading the primary
stage and a secondary stage, thé clearances

of which are so proportioned that the sec-
ondary stage is rendered ineffective by the
unloading of the primary stage.

5. In a multi-stage compressor, a primary
stage, a governing device controlled by final-
stage pressure for unloading said primary
stage and a secondary stage, the clearances
of which are so proportioned that the sec-
ondary stage is rendered ineffective by the
unloading of the primary stage.

6. In a multi-stage compressor, 2 primary
stage, a governing mechanism controlled by
final-stage pressure, a discharge valve for
said primary stage controlled by said mech-
anism to unload the primary stage -and a
plurality of stages of successively increasing
pressure, the clearances of which are so pro-
portioned that they are rendered ineffective
by the unloading of the primary stage.

7. In combination with a multi-stage com-
pressor, a governing mechanism comprising
a primary-stage discharge valve, a govern-
ing device actuated by final-stage pressure,
means for subjecting said discharge valve
to primary-stage pressure, a fluid actuated
reciprocating piston for controlling the op-
eration of said means and a regulating valve
actuated by said governing device to control
the operation of said piston.

8. In combination with & multi-stage com-
pressor, & governing mechanism comprising
a primary-stage discharge valve, a govern-
ing device actuated by final-stage pressure,

'means for controlling the operafion of said 8

discharge valve, a fluid actuated piston for
controlling the operation of said means and
a_regulating valve actuated by said gov-
erning device to exhaust fluid from behind
said piston to cause said piston to open said
discharge valve through the agency of said
means,

8. In

LI -9.3

combination with a multi-stage com-
Tessor, & governing mechanism comprising
3 o &

‘& primary-stagé discharge valve, o govern-

ing deviee actuated by final-stage pressure,
means subjected to primary-stage pressure
for controlling the operation of said dis-
charge valve and a regulating valve actu-
ated by said governing device for control-

‘ing the operation of said means.

In testimony whereof I have hereunto set

my hand. .
' HERBERT T, HERE.
Witnesses:
G. P. Lawpsiav,
Frang M. Harges.
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