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Lo all whom <t may concern.:

Be it known that I, Arva K. Hincmamax,
a citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented
certain new and useful Improvements in
Governor Valves; and T do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

The invention relates to fluid pressuve

regulators and has for an object to provide a

regulator in the nature of a governor and
valve for regulating and controlling the
pressure of a fluid from its source of supply
to the place of its disposition or use.
‘Among other features the invention com-
prehends a governor and reducing valve
which primarily provides for reducing the
pressure of the fluid from the source of supply
so that it can be conveniently adapted to an
engine system or some form of motive power

~at a reduced pressure which is of a pre-de-

termined nature.

Further the invention comprehends an ap-
paratus which will govern the flow of the
fluid at a pre-determined pressure.

As an instance of the use of the invention,
the same may be adapted to the operation of

a turbine which is to be operated by a fluid
having a pressure less than the pressure of
the fluid in the boiler or other source of sup-
ply and to this end the apparatus will reduce
the pressure of the fluid before it enters the
turbine and maintain the fluid at this re-
duced pressure so that the supply of the
fluid at a reduced pressure to the turbine
will be maintained constant. - :

With the above objects‘in view the reduc-
tion in pressure assured by the apparatus
together with the governing action wherehy

a constant pressure of the fluid is supplied,

- is brought about without the use of springs
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or other resilient mechanical elements which,
because of the very rature of their construc-
tion and their use in connection with fluids
such as steam and the like, are subject to va-
riation and cannot accurately bring about
the reduction of a fluid to a pre-determined
pressure and maintain the fluid at the re-
duced pressure.” In my invention I accom-

plish the above results by means of an ap-
paratus in which the various moving parts

are positive and divect in their nature and
in which the very fluid itself, is the resilient
force which in combination with the valve
and piston structure enables me to accurately
and constantly maintain and supply to a
power medium, a fluid pressure which will
be less than the pressure of the fluid at the
source of supply and which will be a con-
stant factor, governed in‘ this manner by
the very nature and operation of the power
or other unit to which the fluid is supplied.
In the further disclosure of the invention
reference is to be had to the accompanying
drawings constituting a part of this specifi-
cation, in which similar characters of vefer-

ence denote corresponding parts in all the -

views, and in which— . :

Figure 1-—s a vertical sectional view
taken through the structure. :

Figure 2—is a vertical sectional -view
taken through the structure shown in Figure
1, at right angles thereto and substantially
on the line 2—2 in Figure 1.

Figure 3—is-a horizontal sectional view
taken substantially on the line 3—3 in: Fig-
ure 2. - S R
 Figure 4—is a horizontal sectional view
taken substantially on the line 4—4 in Fig-:
ure 2, and . - S

Figure 5—is an enlarged vertical sectional
view of one of the by-pass units, detdached.

Referring to the views and more particu-
larly to Figure 1, I provide a casing 1, hav-
ing its upper portion preferably enlarged as.
at 2 and the lower portion correspondingly
reduced as at 3. The enlarged or upper por-
tion 2 provides a low pressure chamber 4,

‘while the .reduced or lower portion 3 1s

formed to provide a high pressure chamber:
5. The lower end of the portion 3.is closed

by a coupling plate 6 which has connection

in any suitable manner with a pipeleading
from a source of fluid supply, such as o
boiler or the like, (not shown). The cou-
pling plate 6 is formed with an inner flange
7 providing a beveled -seat 8 for a valve 9
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correspondingly formed to provide a perfect -

fit with the seat 8. - S

The high and low pressure chambers 4 and
5, are of course separated by an interven-
ing wall 10, integral with the casing 1, and
which is formed with a vertical bore 11 for
a piston stem 12, at the lower end of which
is' carried the valve 9 with a low pressure
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piston 13 carried on the upper end of the
valve stem, the said piston being of a con-
siderably greater area and fitting the low
pressure cylinder 4. The body of the re-
duced or restricted portion 3, including the
wall 10 is formed with a chamber or opening
14 provided to permit of positioning suitable
stuffing glands 15 in the bore 11 to provide
suitable leak-proof joints between the high
and low pressure cylinders as to the piston

Vstem 12.

The low pressure chamber 4, in the upper
portion of the enlarged part 2, is closed by a
cover 16 having a coupling portion 17 for
the connection therewith of a pipe leading
to the point of disposition of the fluid which
is teceived in the apparatus through the
lower end at the coupling plate 6, and which
through the intervening structure is reduced
from its boiler pressure to a pressure con-
venient to the use of the fluid for the par-
ticular purpose for which it is intended.
The cover 16 carries vertically disposed

‘threaded adjusting rods 18 which extend

from the exterior to the interior of the low
pressure chamber 4, which rods it will be
seen, will limit the upward movement of the
piston 13, suitable lock nuts 19 being pro-
vided for holding the rods in their adjusted

positions. with suitable knurled handles or

operating knobs 20 on the exterior portions

~of the Tods. By reference to Figures 1 and
"9, it will be seen. that the upper portion of

the valve 9 is formed to provide a high pres-
sure piston 21, operating within the reduced
or restricted portion 3 of the casing and
which as will be hereinafter more fuily dis-
closed, comprehends a halancing chamber,
designated by the numeral 26. A .plurality
of passages 22 are formed in the body of

‘the casing to extend from the high pressure

chamber -5 to the low pressure chamber 4

~and it will be apparent that the fluid enter-
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ing the high pressure chamber 5, will upon
operation of the valve 9 and piston 21, per-
mit the fluid to pass into the low pressure
chamber 4. - R

Now referring particularly to Figure 1, it
will be seen that with the valve 9 normally
seated upon the valve seat 8, the flow of a
fluid of high pressurc such as steam, to the

apparatus described, will cause the:valve 9,

to be unseated permitting the fluid to enter
the high pressure chamber 5, causing the
fluid to flow on through the passages 22, by

~reason of the fact that the entrance of the
- fluid into the high pressure chamber 5 and

60

_its consequent unseating of the valve 9, will

cause the piston 21 to be raised vertically,
uncovering the passages 22, so that the fluid
can- fréely pass therethrough to the upper

- portion of the body and enter the low pres-

sure chamber 4. It will now be apparent
that as the fluid builds up in the low pres-

sure thmber 4, the latter having a consid-.
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erably greater area than the area of the high
pressure chamber 5, will bring about a
downward movement of the piston rod 12
resulting in a partial or entire cutting off of
the passages 22 by the piston 21 and thus it
will be apparvent that a reduction of the
pressure of the fluid will be brought about
in the low pressire chamber 4 and as the
fluid now passes on to the point of consump-
tion to operate the particular machine, tur-
bine, heating or other pressure system, the
operation of the latter will be brought about
by a constant supply of the fluid maintained
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at a constant reduced pressure when com- .

pared with the initial pressure of the Auid.
as it entered the lower part of the body..
From what has been said it will be ap-
parent that the operation of the structure
described insures the controlling of the fluid

" from the source of supply such as the boiler,

to the place of use and that when an excess
of pressure is built up in the low pressure
chamber 4, the piston 21 will descend to par-
tially or entirely cut off the passages 22, re-
ducing the supply of the stcam or -other
fluid or entirely cutting it off, as the case
may be. I come now to the means for accu-
rately and carefully regulating the valve
and governing structure to the extent that
any desired reducing pressuie or balancing.
pressure can be obtained lending to the ac-:
curate and constant operation without. fluc-
tuation of the driven member or system.
The piston 18 which is located in the low
pressure chamber or cylinder 4, with the
walls of the cylinder, forms an ‘auxiliary
chamber. 23 which might be termed a high
progsure chamber on the low pressure side of
the device, being in fact formed in the upper:
enlarged portion 2 of the structuve. This ar-
rangement is somewhat similar to the rela-
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tionship that exists between the high pres-. »

sure chamber 5 and the balancing chamber:
926 with the intervening piston 21. The men-
tioned chamber 28 is provided with an inlet
port 24 and an exhaust port 25 and the bal-
ancing chamber 26 has an inlet port 27 and
an exhaust port 28. Distributing units 29
are bolted or otherwise secured to the body
of the device, on opposite sides thereof, and
each is provided with a suitable three-way
valve 80 journaled in the unit and having
auxiliary passages 81, 32, the passage 31 be-
ing formed in the left hand unit, as shown in
Figure 2 -and the passage 32 in the right
hand unit, the former communicating. with
the inlet 24 and the latter with the outlet
95. Each three-way valve 30 includes a pas-
sage 33 which in the operation of the valve
may be brought into communication with
the passage 31 on the left side of the appa-

110

116

120

125

ratus and the passage 82 on the right side of - '

the apparatus and the passage 33 on the left
side, in the operation of the valve may aiso
be. brought into position to communicate

136
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with a passage 34 formed in the body and
leading to the balancing cylinder 26. So
also the right hand unit is provided with a
passage 35 communicating with the passage
28 which is the outlet passage from the bal-
ancing cylinder. A passage 36 communicates
with a passage 36* to a pipe 37 which has
one end secured to the left hand unit and
the othér end connected to the coupling plate
6 at 38, the intake from the boiler. The pas-
sage 36 can of course also communicate with
one of the passages of the three-way valve
in the left hand unit, designated by the nu-
meral 33 The right hand unit has a verti-
cal passage 39 which communicates with a
vertical pipe 40 connecting with a passage
40* to the low pressure chamber 4 and the
passage 39 may communicate with a cross
passage 89* in the three-way valve. of the
right hand unit which latter may communi-
cate. with a drain passage 41 ending in a
suitable drain cock 42 secured to the lower
portion of the unit, a similar drain cock 43
being ‘arranged on the left hand unit and
having communication with the passage 36.
The pipe 40 may be provided with any suit-
able valve or stop cock such as the one indi-
cated at 44 and in order to.insure a tight
fit between the units 29 and the body or
casing 1, suitable gaskets 46 are provided
and conveniently disposed as shown.
Recalling now that it is possible with the
construction set out in Figure 1, to regulate
the flow of the fluid or steam from the high
pressure intake to the low pressure outlet, 1t

 will now be seen that a further controlling
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and regulating action can be obtained when
the high pressure fluid enters through the
intake at the coupling plate 6, passes into the
pipe 37 and thence through the passage 36*
to the passage 36, passage 33* and passage 33
to the passage 34 and thence through the
inlet 27 to the balancing cylinder or cham-
ber 26.
piston 21 to a further degree and the prod-
ucts of condensation in the balancing cham-
ber or cylinder are removed through the out-
let 28, passage 35 and thence by way of the
three-way valve through the passage 39 to
the pipe 40 and passage 40* into the low
pressure chamber 4. So also the fluid pass-
ing through the pipe 37 and passages 36* and
36 to the three-way valve 30 of the left hand
unit, can by mainipulating the three-way

valve, be directed through the passage 31

to the inlet 24 and thence on into the cham-
ber 23 so that this pressure of fluid ad-
mitted to the chamber 23 can act to boost
or balance the pressure in.the chamber 4,
the products of condensation in this instance,
passing out through the outlet passage 25
and by way of the three-way valve through
the drain cock 42 or on up through the pipe
40 to the low pressure side of the piston 18,
namely into the low pressure chamber 4. It

This will cause depression of the-

must be borne in mind that the degree of
opening or closing of the thyee-way valves
will of course regulate the amount and ex-
tent of the fluid admitted and that with the
structure set out there is provided a means
for reducing and controlling the flow and
extent of a high pressure fluid to obtain a
low pressure fluid and control the flow there-
of to the particular machine, apparatus or
system that is to be operated.

In many reducing valves used heretofore,

various forms of resilient members such as

springs and the like have been employed
with suitable means for increasing or de-
creasing the resilient action of the springs
in order that a subsequent reduction of a
high pressure can be obtained. As men-
tioned however the springs are not unfail-
ing and particularly in cases where they are
subjected to the action of a high pressure
steam, they do not last and if not closely
watched and properly attended to, will
bring about a fluctation and a resultant low
pressure which in turn will prevent proper
steady and accurate operation of the driven
machine or system to which the low pres-
sure is applied. . ‘

I am aware that various forms of reducing
valves have been employed heretofore and
wherein the use of steam for instance in
connection with certain apparatus, permits
of the steam which is admitted to operate
the valve, passing to the opposite side or
end of the valve and operating thereon as a
compensator for controlling the supply of the
steam to the valve. I aim however to not
only control the supply of the high pres-
sure steam, but to regulate its movement,
reduce its pressure and bring about a situa-
tion wherein the reduced pressure of steam
will “be- constant and can be regulated so
that whether the driven power. is a turbine,
a heating system or a pump, the particular
amount and pressure of steam which it must
of necessity have to bring about its proper
operation; can be supplied by a mere initial
regulation of my apparatus and to such de-
gree that the very steam itself will act as
the cushioning and balancing medium to
bring about a constant supply of the steam
at ‘a reduced ‘pressure ‘without danger of
fluctuation. ‘ '

Having thus described my invention, what
I claim is:— ‘ ,

1. A governor valve for fluid engines in-
cluding 'a casing having independent high
and low pressure chambers, means establish-
ing communication between said chambers,
a valve controlling fluid pressure to-the high
pressure chamber and simultaneously con-
trolling the fluid pressure to the low pres-
sure chamber from said high pressure cham-
ber, a piston under the influence of the pres-
sure in the low pressure chamber for actuat-
ing the valve, said piston and valve coop-
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high and low pressure chambers, means con-
trolling fluid p?essure to the auxiliary cham-
bers, and means conducting the fluid pres-

sure from said auxiliary chambers to the low.

pressure chamber.

2. A governor valve for fluid engines com-
prising a casing having high and low pres-
sure chambers, an integral wall separating
said chambers, a piston stem slidable-through
said wall, a combined valve and piston se-
cured to one end of the stem and operable
in the high pressure chamber, a piston se-
cured to the other end of the stem and of a
diameter greater than the diamecter of the
combined valve and piston and operable in
the low pressure chamber, means limiting
the upward movement of said piston, means
establishing communication from the high
pressure chamber to the low pressure cham-
ber, and controlled by the action of the com-
bined piston and valve, means admitting
fluid pressure to the high pressure chamber
and controlled by the action of the combined
piston and valve, said combined piston_and
valve and the piston defining auxiliary high
and low pressure chambers, means admit-
ting fluid pressure to the auxiliary cham-
bers, and means conducting the fluid pres-
sure from the auxiliary chambers to the low
pressure chamber. ; ,

3. A governor valve comprising a casing,
high and low pressure chambers in said cas-
ing, a high pressure piston in the high pres-
sure chamber, a low pressure piston in the
low pressure chamber, a rod connecting said
pistons to simultaneously operate the same,
an -inlet to the high pressure chamber, a
valve in juxta-position to the high pressure
piston, moving the latter with the former,
passages from the high pressure chamber to
the low pressure chamber and having their
inlets interposed between the valve and the
high pressure piston, the latter normally
closing the inlets to the passages when the
valve is seated to close the inlet to the high
pressure chamber, and conduit means com-
municating with the inlet to the high pres-
sure chamber below the valve therein and
affording connection with and communica-
tion to t%e low pressure chamber to one side
of the piston therein.

4. A governor valve comprising a casing,
high and low pressure chambers in said casing,
a high pressure piston in the high pressure
chamber, a low pressure piston inthelow pres-
sure chamber, a rod connecting said pistons
to simultaneously operate the same, an inlet
to the high pressure chamber, a valve in
juxta-position to the high pressure piston,
moving the latter with the former, passages
from the high pressure chamber to the low

ressure chamber and having their inlets
interposed between the valve and the high
pressure piston, the latter normally closing

1,408,015

the inlets to the passages when the valve-is
seated to close the inlet to the high pressure
chamber, conduit means communicating
with the inlet to the high pressure chamber
below the valve therein and affording con-
nection with and communication to the low
pressure chamber to one side of the piston
therein and valves for controlling the flow
of a fluid through said conduit means to the
said low pressure chamber.

5. A auxiliary valve comprising a casing,
high and low pressure chambers in said cas-
ing, a main inlet to said high pressure cham-
ber, a piston in the high pressure chamber,
a piston in the low pressure chamber, a
valve in juxta-position to the piston in the
high pressure chamber for closing the inlet
thereto, passages from the high pressure
chamber to the low pressure chamber and
normally closed by the piston in the high
pressure chamber when the valve is seated to
close the main inlet, independent auxiliary
passages from the said inlet to the low pres-
sure chamber and valves therefor, control-
ling the supply of a fluid from the inlet to
the said low pressure chamber. ’

6. A governor valve comprising a cas-
ing, high and low pressure chambers in
said casing, pistons, one for each of said
chambers, passages from the high pressure
chamber. to the low pressure chamber, an
inlet to the high -pressure chamber, a
valve co-operating with said pistons con-
trolling the flow of fluid through said in-
let to the high pressure chamber and when
seated, having the piston in the high pres-
sure chamber closing the passages of the
low pressure chamber, a balancing chamber
formed in the casing on the side of the pis-
ton opposite to the side thereof, forming one
end of the high pressure chamber, valve
controlled auxiliary passages communicat-
ing with the low pressure chamber and with

‘the balancing chamber and a conduit con-

nection between said inlet and sald valve
and auxiliary passages for supplying fluid
from the inlet to the latter for the admission
of the fluid to the low pressure chamber or
said balaneing chamber, depending upon th:
position of the valve. -
7. A governor valve comprising a casing,
high and low pressure chambers in said
casing, pistons, one for each of said cham-
bers, passages irom the high pressure cham-
ber to the low pressure chamber, an inlet
to the high pressure chamber, a valve co-
operating with said pistons controlling the
flow of fluid through said inlet to the high
pressure chamber and when seated, having
the piston in the high pressure chamber
closing the passages of the low pressure
chamber, a balancing chamber formed in the
casing on the side of the piston opposite to
the side thereof, forming one end of the
high pressure chamber, valve controlled
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auxiliary passages communicating with the
low pressure chamber and with the balanc-
ing chamber, a conduit connection-between
said inlet and said valve and auxiliary pas-
sages for supplying fluid from the inlet to
the latter for the admission of the fluid to
the low pressure chamber or said balancing
chamber, depending upon the position of
the valve, an auxiliary exhaust passage from
the balancing chamber, an auxiliary exhaust
passage from the low pressure chamber, a
valve controlling said exhaust passages and

S

a conduit connection between said last men-
tioned valve and the auxiliary exhaust pas-

sages for controlling the flow of the exhaust 15

fluid to the low pressure chamber to one side
of the piston therein.
In testimony whereof I affix my signature

in presence of witnesses.
ALVA K. HINCHMAN.
Witnesses : ’

R. R. Evaxs,
D. M. K~xowrron,
R. V. Jewzrr.




