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To all whom it may concern:

Be it known that I, GEORGE M. RICHARDS,
8 citizen of the United States, residing at
Erie, in the county of Erie and State of Penn-
sylvania, have invented a new and useful

mprovement in Automatic Pressure-Gov-
ernors, of which the following is a specifica-
tion. -

This invention relates to automatic pres-
sure governors for pumping engines.

The primary object of the invention is to
provide an efficient and reliable pressure gov-
ernor for gradually increasing the supply of
steam to the engine in such manner as the

‘pressure and consequently the load ‘bulds |
up, and thereby maintain a uniform speed of |

the engine until a predetermined maximum
pressure of the air or other fluud being
pumped is reached, and for regulating the
steam supply to maintain. such a predeter-
mined maximum pressure of the air or other
fluid, and also for governing against varia-
tions in the steam pressure.

Another object of the invention is to 1m-
prove the construction of such pressure gov-
ernors in the respects hereinafter descriked
and set forth in the claims.

In the accompanying drawings, consisting
of two sheets: Figure 1 is a sectional eleva-
tion of a pressure governor embodying the
invention. Fig. 2 1s a plan view thereof.
Fig. 3 is a transverse sectional elevation
thereof in line 3—3, Fig. 1. Fig. 4 is a side
elevation showing the connections between
the air pistons and the valve lever. Fig. 51s
a sectional elevation of a pressure governor
of modified construction.

Like letters of reference refer to like parts
in the several figures. '

The governor shown in Figs. 1—4 will be
first described. -_ -

A represents a valve casing which 1s ar-
ranged in the steam supply pipe of the engine
for operating the pump or compressor, and B
the valve for controlling the supply of steam
to the engine. ]

a valve chamber ¢’ and a surrounding an-
nular steam chamber ¢* which communicate
by an opening a® in the partition. The steam
enters the annular chamber by a port ¢* 1n
one side of the casing and passes out of the
casing by a port ¢® at one end of the valve
chamber. ’[}1)16 steam valve is of the ordi-
nary balanced type consisting of an open-
ended. hollow cylindrical shell arrangea to

The valve casing is prefer-
ably divided by a cylindrical partition ¢ mto.

slide endwise in the valve chamber and hav-
ing side ports b adapted to register with the
opening a® in the partition a. The passage
for the steam through this opening 1s In-
creased or decreased more or less by shifting
the valve endwise. The opening @® in the
partition is preferably arranged near one end
of said partition where 1t wil%not be opposite
to the inlet port of the casing, so that the 1n-
flowing steam will not impinge directly
against the valve and the side pressure on
the valve will not be so great. The steam
valve has a stem &’ projecting out of one end
(the upper end in the construction shown) of
the valve casing. | .
- C represents a steam cylinder or piston
chamber, preferably arranged vertically at
one side of the valve casing and connecting
by a port ¢ at its lower end with the annuiar
steam chamber @? = A piston D is arranged

to reciprocate in the cylinder and has a rod d

which projects out of the cylinder and 1s con-
nected to the steam valve for shifting it, as
hereinafter described. Steam entering the

‘cylinder beneath the piston through the port
¢ tends to lift the piston, and a spring e be-

tween the piston and the upper-end of the
cylinder acts in opposition to the steam to
lower the piston. The spring shown sur-
rounds the piston rod and bears at its upper

end against an adjustable screw cap ¢’ by

which its tension can be regulated.

F represents a cylinder, preferably ar-
ranged vertically at the opposite side of the
valve casing. The upper end of the cylinder
is connected by passages f, and a pipe (not
shown) with, the receiver or system supplied
with air or other fluid under pressure by the
pump, so that air enters said cylinder at a
pressure proportional to that prevailing in
the receiver or system.

G represents a piston arranged to reeipro-
cate in the air cylinder ®nd having a rod ¢
passing through the upper end of the cylinder
for connection with the steam valve. The
air piston is lifted against the air pressure
above the same by a suitable spring . The
spring shown is arranged between the piston
and a screw cap b’ at the lower end of the cyl-
inder for adjusting the tension of the spring.
The piston rod ¢ is hollow or provided with a
chamber 4 for an auxiliary piston I which 1s
also connected to the steam valve and 1s
movable with the primary piston G and 1s
also movable independently thereof. The

| lower end of the auxiliary piston chamber 1s
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also connected with the com][])ressed air pas- | pistons. The stop

sage or pipe by a port ¢’ in the piston rod, a
channel or chamber 4? in the air cylinder with
which said port connects in all positions of
the primary piston, and a branch passage %,
or in any other manner, for admitting the
compressed air to the auxiliary piston cham-

ber 1n the different positions of the primary-

piston. -

The downward movement of the primary
piston is limited by an adjustable stop of any
suttable sort, such as the screw K arranged
on the air cylinder to strike a projection on
the piston rod ¢, and the upward movement
of the auxiliary piston is likewise limited by
an adjustable stop, such as a screw L con-
nected to the auxiliary piston and having an
adjustable nut / to strike a projection on the
primary air cylinder.

M represents a lever which is connected be-
tween its ends 1n any suitable manner to the
stem of the steam valve.
ver 1s pivoted to the auxiliary air piston I
and 1s also yieldingly connected, as by springs
m, to the rod of the primary air piston G.
The opposite end of the lever is pivoted to the
rod of the steam piston D. o

The operation of the governor is as fol-
lows: The tension of the spring e for the
steam piston is so adjusted by its screw cap
¢’ that the piston will be raised by the steam
pressure beneath it far enough to partially
compress the spring and move the steam
the lever M to a position
such that the proper amount of steam will be

~admitted to the engine for driving it at the
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desired speed at the commencement of the
compressing operation. The auxiliary air
piston I affords a fulerum for the lever to
enable the movement of the valve by the
steam piston. Should the steam pressure
decrease, the piston will be movet}) by 1its
Spring to open the steam valve wider to give

more steam to the engine, while if the steam |
pressure increases 1t will raise the piston and |

partially close the steam valve and reduce
the amount of steam to the engine, thus
maintaining a constant speed of the engine.
The steam valve is prevented from com-
pletely closing and stopping the engine by
any suitable stop device, such, for example,
as the rod N conne®ed to the steam piston

rod and provided with an adjustable nut n

for engagement with a projection on the
steam cylinder. The primary air piston G is
exposed to the pressure of the air or other
thid being compressed or pumped, and as the
pressure builds up the piston will be grad-
ually moved against the action of its spring
and through the springs and lever M will

- gradually open the steam valve wider, thus

65

keeping the speed of the engine constant
notwithstanding the increasing load. The
steam piston rod d serves as a fulecrum sup-
port for the lever M when moved by the air

One end of the le- |

809,263

screw K is adjusted to
arrest the opening movement of this air pis-
ton G when'the predetermined maximum air
pressure 1s. reached. This air piston will re-
ciprocate with fluctuations in the air pressure
below the predetermined maximum and thus
enlarge or reduce the steam passage of the
valve to properly govern the engine.  Should
the alr pressure rise above the desired maxi-
mum, 1t cannot further move the primary air
piston G, but the increased pressure will
move the auxihary air piston 1 against the
action of the springs which, through the
lever M, will partially close the valve and
slow down the engine, thus maintaining. a
Eractica]ly constant maximum air pressure.

‘'he stop L will prevent the complete closing
of the steam valve and stopping of the en-
gine. The governor thus operates automat-

1cally to govern the speed of the engine as re-

quired by variations in load and steam pres-
sure and insures a practically constant air

pressure.

~ Fairly good governing in conformity with
fluctuations in the air pressure only can be
obtained by securing the steam piston I
from movement so that its rod d wiﬁ act as a
fixed fulerum for the lever M. A collar O
adjustably secured on the piston rod d is
shown for this purpose, By sliding the col-
lar down on the rod against the screw cap ¢’

‘on the steam cylinder and securing it, the

rod will be held stationary. Any other se-
curing means could be employed. When the
steam piston is fixed, the valve will be oper-
ated by the compressed air only. .

P represents an adjustable valve for regu-
lating the size of the port ¢ connecting the
steam cylinder with the annular steam cham-
ber of the valve casing, to prevent sudden
variations of steam pressure in the steam
cylinder which would be caused by an unusu-
ally early cut-off of the steam engine.

The governor could be of other construc-
tion and automatically govern the engine in
substantially the manner described. Fig. 5
shows a different construction in which A’ is
the steam valve casing, and B’ the balanced
valve. A piston D’ in a cylinder ( is moved

‘In one direction against the action of a spring

¢* by steam admitted at one end of the cylin-
der and the piston is connected by a rod e?
and lever e* to the stem of the steam valve.
The lever e* in this construction is fulcrumed
to a fixed support ¢*. Compressed air from
the system or receiver supplied by the pump
enters the opposite end of the cylinder
through a port f” and, aided by the spring 2,
will move the piston D’ to gradually open the
valve wider to give more steam to the engine
as the air pressure and load increase. An
auxiliary air piston I’ in a cylinder ¢ is em-
ployed for reducing the steam supply and
slowing down the engine when the predeter-

| mined air pressure is reached. Compressed
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air enters the cylinder at 4° and when the de-
sired pressure is reached will move the auxil-
iary piston against the action of a spring .
The rod of the auxiliary piston 1" actuates a
lever ¢ provided with a pawl ¢ which engages
teeth on the stem of the steam valve. This
piston, like the auxiliary piston in the other
construction, is not brought into action unless
the predetermined maximum pressure 1s ex-
ceeded, when it will be moved and shift the
valve B’ to restrict the supply of steam to the
engine.

-

In both constructions described a single

valve controls the steam or motive fluid to
the engine and the several controlling devices
are actuated by the pressure of the motive
fluid and of the air or other fluid compressed
by the pump to operate upon this one valve.
This same result could be accomplished by
still other constructions. |

I claim as my 1nvention:

1. The combination of a valve controlhng
the supply of motive fluid to an engine, & de-
vice operated by fluid pressure produced by
said engine for gradually opening said valve
wider as said pressure increases, and & noi-
mally inactive auxiliary device operated by
the fluid pressure created by the engine to
move said valve in opposition to said first
mentioned device, substantially as set forth.

9. The combination of a valve controlling
the supply of steam to an engine, a primary

iston operated by fluid pressure produced
gy said engine for gradually opening said

valve . wider as said pressure mncreases, and a

normally inactive auxiliary piston operated
by said fluid pressure when a predetermined

pressure is reached to move said valve 1n oi)—-

position to said primary piston, substantial
as set forth. -

3. The combination of a valve controlling
the supply of motive fluid to an engine,
means controlled by the pressure of the mo-
tive fluid for shifting said valve in accordance
with fluctuations 1n said pressure, means
operated by fluid pressure produced by said
engine and connected to said valve for shift-
ing the same in -accordance with variations
in the fluid pressure produced by said engine,
and a normallyinactive auxiliary device oper-
ated by the fluid pressure produced by said
engine to shift said valve when a predeter-
mined pressure is reached, substantially as
set forth. |

4. The combination of a valve controlling
the supply of steam to an engine, a piston
controﬁed by the steam pressure for shifting

y

‘said valve in accordance with fluctuations n

the steam pressure, and a piston operated by
fluid pressure produced by said engine and
connected to said valve for shifting the same
in accordance with variations in the fluid

pressure produced by shld engine, substan— |

tially as set forth.

5. The combination of a valve controlling |

3

| the squly of steam to an engine, a piston
le

controlled by the steam pressure for shafting
said valve in accordance with fluctuations 1n
the steam pressure, a piston operated by fluid
pressure produced by
nected to said valve for shifting the same,
and a normally inactive piston operated by
said fluid pressure when a predetermined
pressure is reached for moving said valve to
reduce the supply of steam to the engine,
substantially as set forth.

6. The combination of a valve controlling
the supply of steam to an engine, a device
controlled by the steam pressure, a device
operated by fluid pressure produced by sald
engine, and a lever connected between 1its
ends to said valve and at opposite ends to
said two devices, substantially as set forth.

7. The combination of a valve controlling
the supply of steam to an engine, a device
controlled by the steam pressure, a device
operated by fluid pressure produced by said
engine, a lever connected between its ends to
said valve and at opposite ends to said two
devices, and a normally inactive auxiliary de-

sald engine and con-
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vice controlled by the fluid pressure produced

by the engine and also connected tosaid lever,
substantially as set forth.

8. The combination of a valve controlling
the supply of motive fluid to an engine, a pri-
mary fluid-operated device having a ylelding
connection with said valve for moving 1t In
one direction, and an auxiliary device which
moves with said primary device and 1s con-
nected to said valve and which is operated by

fluid pressure to move said valve 1n the op-

posite direction, substantially as set forth.

9. The combination of a valve controlling
the supply of motive fluid to an engine, a pri-
mary fluid-operated piston having a yield-
ing connection with said valve for moving 1t
in one direction, and an auxiliary piston
which is arranged in a chamber in said pri-
mary piston and is connected to said valve
and 1s operated by fluid pressure to move said
valve in the opposite direction, substantially
as set forth. |

10. The combination of a valve controlling
the supply of motive fluid to an engine, & pri-
mary fluid-operated device having a yielding

connection with said valve for moving it in.

one direction, an auxiliary device which

‘moves with said primary device and 1s con-

nected to said valve and which is operated by
fluid pressure to move said valve in the op-
{)osite direction, and adjustable stops for
;

imiting the operative movements of sald de-

vices and the valve, substantially as set forth.’

Witness my hand, this 22d day of October,
1906.

GEORGE M. RICHARDS.
Witnesses:
~ J. M. STEARNS,

WM. J. SELL.
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