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To all whom it may concerw:

Be it. known that I, DANIEL DO\TOHUE a
citizen of the United States residing at the
city of Buffalo, in the county of Erie a,nd State
of New York, have invented a new and use-
fual Improvement in Pressure-Governors, of
which the following is a specification. |

This invention relates to a pressure regu-
lator or governorintended more especially for
throttling the steam-supply of a pump which
draws fluid from a variable orirregularsource,
such as an oil-storage tank or the b11ﬂ'e watet
of a vessel. ..

The object of my invention is the const: (e-
tion of a simple regulator of this character
which is reliable in aection. '

In the accompanying drawings, Figure 1 is
a side elevation of a steam-pump provided
Fig. 2 is a ver-

Fig. 318 a tra’nsverse ver-
- KHig. 4 is a

an enlarged scale.
tical section in line 5 3, Fig.

- vertical longitudinal. sectmn on a 1educed
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able valve-seats.

scale, of a slwhtly-mochﬁed construction of
the regulator.

L1ke letters of 1‘e£e1enee lefex to 111{6 pm*tsf '

in the several ficures. |

A is the steam- cylmdel A’ the steam chest,
A*® the pump-cylinder,
pipe, of an ordinary steam-pump. -

B 1s the case of the regulator, closed.at its
ends by headsband provided on opposite sides
between its ends with steam inlet and outlet
branches b' 4% which are connected by pipes

C C' with a steam-boiler and the steam- -chest

of the pump, respectively.
D is a valve-chamber or double diaphragm

arranged transversely in the central portion
of the case B in line with the inlet branch d’
and communicating at its upper end with the
steam-supply pipe 0 This valve-chamber is

closed at its bottom and sides and provided
initsfrontand rear walls with ports d,through
which the steam passes into the main cham-
ber of the regulator. These ports have suit-
The bottom of the valve-
chamber D isseparated from the bottom of the
case by passages ¢, which connect the main
chamber of the case with the outlet-pipe C'.

F 1s a duplex or balanced valve applied to

the ports d and controlling the passage of the
steam from the Valve chamber D into the

and A® the suctwn-'

b’od}f of the regulator. To insure a simulta-

‘neous. seating of the heads of this balanced

valve, one of the same is preferably conical
and the other 1s cylindrical and formed with

a slightly conical front edge, the valve-seats

being correspondingly shaped, as shown in
Fig. 1.

" The stem 7 of the throtble-valve passes axi-
ally through the ports d and is provided on

opposite sides of the valve-chamber D with
i pistons G G, of differential sizes or areas, the
portions of the regulator-case in which these

pistons slide being constructed of correspond-
Ingly-different dlametem |

H is a resisting-spring interposed between
the rear side of the large piston G and an ad-
justable follower I, ar r'anﬂ'ed in the case B
and tending to dpeu the throttle-valve F. In

the construction shown in the drawings the

follower1is provided with an adjusting-screw
1, which passes through a screw - threaded
opening formed in the adJacent head of the

| case and terminates in a hand-wheel for turn-

ing it. This follower may be ad] usted by any
other suitable means, if ‘desired.

J 18 an exhaust or vacuum pipe leading
from the suction-pipe A3 or the suction- cham-
ber of the pump to the portion of the regula-
tor-case B behind. its small piston. G'. The
current of liquid through the suetion-pipe of
the pump tends to exhaust the air from the
portion of the regulator-case behmd the small
piston G'.

" In the operation of the regulator the steam
entering its valve-chamber D passes through
the openiports ¢ into the portion of the regu-
lator between the pistons G G', and thence
into and through the outlet-pipe C' to the
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pump. Thesteam-pressureisexerted against

the faces of both pistons G G/, and owing to
the greater area of the large piston the pres-
sure against thesame preponderates over that
against the small piston, causing the duplex
throttle-valve I to be shifted toward its seats
and cutting off the steam-supply to the pump
more or less. The closing of the throttle-

valve by the steam-pressure is opposed by
the spring H and also by the vacuum on the
rear side of the small piston G', the tension
of this spring being regulated to furnish the
necessary resis‘banee for reducing the pressure
to the desired normal.

Ag the steam-pres-
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sure flunctuates the throttle-valve I is auto-
matically opened and closed more or less,
supplying steam to the pump at a practically
uniform pressure. When the load 1is re-
moved from the pump by the exhaustion of
its source of supply, the pump draws air
through its suction-pipe A3 and a portion of
the air passes through the exhaust-pipe J and
enters the regulator-case behind the small
piston G', destroying the partial vacuum
therein. This correspondingly reduces the
resistance upon the throttle-valve encoun-
tered by the steam-pressure, and the pres-
sure against the large piston G now overbal-
arces the pressure against the small piston
and nearly closes the throttle-valve, thereby
preventing racing of the pump when the same
runs without a load. The pump continues
to run slowly until the bilge-water or other
fluid again rises to or above the level of its
suction-pipe, when the air is again exhausted
from behind the small piston G', thus again
increasing the resistance to the steam-pres-
sure, allowing the spring H to open the throt-

5 tle-valve wider and supplying the necessary

pressure for the increased load of the pump.

In the modified construetion shownin Fig.
4 the valve-stem f' is provided with a single
throttle-valve F', and in this case the valve-
chamber D' has but one exit-port d'.

If desired, my improved regulator may in
some cases be used without the exhaust-pipe
J. When this pipe is omitted, the closing
movement of the throttle-valve is resisted by
the spring H alone,

The portion or cylinder of the regulator-
case which contains the small piston ' is
preferably made removable, and the small

piston is also removably applied to the valve-

stem f to enable this piston to be replaced by
one of greater or smaller diameter relatively
to the large piston G for obtaining the de-
sired differential ratio between the pistons.
I claim as my invention-—
1. Ina pressure-regulator, the combination
with a ease having an inlet and an cutlet, and

a diaphragm separating the inlet from the

outlet and having a port, of a throttle-valve
controlling said port, pistons of differential

areas connected with said valve and having
their opposing faces exposed to the pressure

in the case, a yielding resistance arranged to

oppose the closing movement of said valve,
an exhaust device, and a pipe connecting the |

t

686,398

portion of the case behind said small piston 535

with said exhaust device, substantially as set
forth.

2, The combination with a pump and its
suction - pipe, of a pressure-regulator com-

prising a case having an inlet, and an outlet 6o

connected with the steam-cylinder of the
pump, a diaphragm separating said inlet
from said outlet and having a port, a throt-
tle-valve controlling said port, pistons of dif-
ferential areas connected with said valveand
having their opposing faces exposed to the
pressure in the regulator-case, and an ex-
haust-pipe connecting the suction-pipe of the
pump with the portion of the regulator-case
behind its small piston, substantially as set
forth. . -

3. The combination with a pump and 1its
suction - pipe, of a pressure-regulator com-
prising a casing having an inlet, and an ont-
let connected with the steam-cylinder of the
pump, a diaphragm separating said inlet
from said outlet and having a port, a throt-
tle-valve controlling said port, pistons of dif-
ferential areas connected with said valve and
having their opposing faces exposed to the
pressure-in the regulator-case, an exhaust-

pipe connecting the suction-pipe of thepump

with the portion of said case behind its small
piston, and a resisting-spring bearing against
the rear side of the large piston of the case,
substantially as set forth.

4, The combination with a pump and 1ts
suction-pipe, of a pressure-regulator coms-
prising a casing having an inlet and an out-
let connected with the steam-cylinder of the
pump, a diaphragm separating said inlet
from said outlet and having a port, a throt-
tle-valve controlling said port, pistons of dif-
ferent areas connected with said valve on op-
posite sides of said diaphragm, an exhaust-
pipe connecting the suction-pipe of the pump
with the portion of said case behind its small
piston, an adjustable follower arranged be-
hind said large piston, and a spring inter-
posed between said large piston and said fol-
lower, substantially as set forth.

Witness my hand this 13th day of April,
1901.

DANIEL DONOHUE.

Withesses: |
THEO. L. POPP,
ARTOUR H. PoPP.
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