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To all whom it may concern:

Be 1t known that I, Jouxy H. PENDLETON,
of Brooklyn, in the county of Kings and State
of New York, have invented a new and useful
5 Improv ement 1Im Means for Relieving Dis-
charge-Valves of Double-Acting Pumps of
“hICh the following is a Spemhcatlon

My invention relates to the discharge-valves
of pumps which severally have a larger area

to exposed to pressure on the back than on the

face, and which have connected with them
‘diaphragms or pistons fitting small eylinders
or chambers, and exposed on one side to the
full pressure of liguid in the pump, and upon

(5 the other side provided with vents, whereby

they are relieved of pressure. In the opera-
tion of a pump provided withsuch adischarge-
valve the liquid under pressure from the
pamp-piston acts upon both the face of the

20 valve and uponthe piston of diaphragm which

1s connected with the valve, and the combined
pressure upon the face of the valve and upon
the piston or diaphragm i1s amply sufficient to
overcome the pressure of the water-column

25 upon the back of the valve. In my applica-

tion for United States Letters Patent, Serial
No. 185,696, filed of even date herewith, I have
shown and described a combination in which
the vent-pipe leading from the piston or dia-

30 phragm chamber communicates with the at-

mosphere, or, in other words, with a vessel
which is open to atmospherie pressure, and
from this vessel any water which may pass the
piston or diaphragm as leakage is returned

35 automatically to the suction-chest or supply

of the pump to be again passed through the
pump. Whenthe discharge-valvesof double-
acting pumps have connected with them pis-
tons or diaphragms for aiding their opening,

40 as described, the vent-pipe from thie piston or

diaphragm chamber which is in one water-
chamber of the pump may be connected di-
rectly with the other chamber of the pump,
and then the reciprocating movements of the

45 piston will serve not only to produce pressure

alternately upon the pistons or diaphragms
which are connected with the valves, but will
also alternately produce a suction through the
vent-pipes upon the opposite side of such pis-

so tons or diaphragms; and this combination of

Serial No. 185,695, (No model.)
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| phragms with the water-chambers of a double-
acting pump wherein pressure is alternately
produced by the reciprocating movements of
the piston forms the subject-matter of my pres- 55
ent invention.

The accompanying drawing wpwsents a
longitudinal vertical section of the liquid cyl-
inder, chambers, and valves of a double-acting
pump embodying my invention. 60

A designates the cylinder, and I3 the piston,
by the movement of which the liquid in the
opposite chambers C C is alternately put un-
der pressure suthiciently to open the discharge-
valves b, whereby the chambers C C' commu- 65
nicate with the discharge-chest K. The cham-
bers C (' also communicate by valves a with a
suction-chest, D. The suction-valves ¢ may be
of any sultable construction, and my invention
in no way relates to them. 7Q

As here represented, the discharge-valves b
are closed upon removable seats d,and,as usual
in pump-valves of this class, the area exposed
to pressure on the back or top of the valve 1s
greater than that exposed to pressure on the 7g
face of the valve, by reason of the lapping
which the valve necessarily has on ifs seat and
around the openings therein. In order to
balance the discharge-valves b and aid them
in opening, I arrange in the two chambers 8o
C C' motors, which are connected one with
each valve, and are operated by the pressure
of water alternately produced in the chambers
C C'. As here represented, each motor con-
sists of a movable diaphragm or piston, ¢, con- 85
nected by a stem, ¢/, with a valve, b, and work-
ing freely within a small eylinder or chamber,

f. On the one side of the diaphragm or pis-
ton ¢ the chamber f is entirely open, so that.
the diaphragm or piston on that side is ex- go
posed to pressure which may be created in the
chamber C or (', and on the opposite side of
the diaphragm or piston a vent-pipe, ¢, leads
from each chamber or cylinder f to the other
water-chamber Cor C’. The vent-pipe g from g5
the motor which 1s in the chamber C leads to
the chamber C', and the vent-pipe ¢ from the
motor which is in the chamber C leads to the
chamber C. |

The cylinder f onthatside of the diaphragm 1co
or piston which is vented, and which in this

discharge-valves and motor pistons or dia- | instance is the upper end, is closed by a cap




or bonnet, f’, which, as here represented, is

- formed integral with a valve-seat, d. The

operation of these parts is very simple. Sup-

pose, for example, that the piston B be moved

in the direction indicated by the arrow there-
on.

- pressure in the chamber C, and wiil produce

IO

I_5

a vacuum or remove any pressure which may
be in the chamber C'. The pressure acting
upon the face of the diaphragm or piston e of
the motor which is in the chamber C at the
same time that its opposite side is relieved of
pressure by the vent-pipe g, leading to the
chamber ', will .be sufficient to equal or
slightly exceed the ditference in pressure ex-
erted on the back and face of the valve b, and

consequently the valve b will be opened by a

- pressure no greater than that necessary to

20

30

- This same movement of the

35

40

force the liquid after the valve is opened.

- Ihave shown springs sapplied to the pistons
e for quickening the closing of the valves b,
. From the above description it will be under-
stood that when the piston B is moving toward
the left, as indicated by the arrows, not only
will the water in the chamber C exert a press-
ure upon the face of the piston ein that cham-

‘berto openthecorresponding valve,b, but such

pressure will be communicated from the cham-
ber, through the vent-pipe g, to the back of
the piston e, which is in the chamber C', and
will thereby tend to hold the valve b corre-
sponding to that piston tightly to its seat.
piston B will pro-
duce a suction in the echamber C’, and such.
suction will be communicated through the

vent-pipe leading from the chamber ¢ to the

piston-cylinder f, which is in the chamber C,

~and hence the piston ¢, which 1s in the cham-

ber C, will not only be moved by the pressure

in the chamber C, but such movement will be

aided by the suction in the chamber Cywhich
is communicated through the vent-pipe g.

.1r

It will be obvious that it will produce

ber f,

373,478

I do not claim herein the combination, with
2 pump-piston, a chamber wherein the flnid is
put under pressure by the movement of the
piston, and a discharge-chest, of the valve b

in the discharge-chest, for controlling the dis-

charge from said chamber and having a stem,

45

¢, projecting inward t,hroun*h the valve- seat B

a diaphragin, e, directly connected with the
inner end of the stem, the supplemental cham-
containing the diaphragm, opening at
one end direectly into the chamber, whereln

fluid is put under pressure by the movement
of the piston and at its opposite'end closed

and provided with a vent, and a sleeve ex-

tending inward from the valve.seat and con-
necting the closed end or top of the chamber

f with the valve-seat, as such a combination

~of parts is claimed in my pending application,

Serial No. 185,696, filed December 15, 1885.
What I clalm as my invention, and desne to
secure by Letters Patent, 1s—

The combmatlon Wlth the two water-cham-

bers, of a double- actmg pump wherein press-
ure is alternately produced by the reciprocat-
ing movement of the piston, and with the
discharge - valves leading therefrom, of dia-
phragms connected with the valves, supple-
mental chambers f, arranged in the two water-

chambers.and containing the diaphragms, and.
‘receiving on one side.of the diaphragms the

full pressure ofliquid,and a vent-pipe, whereby
the supplemental chamber of the diaphragm in
each water-chamberis connected with the other
water - chamber, substantially as herein de-
scribed. -~

J. H. PENDLETON.
Witnesses:

~ FREDK. HAYNES,
HENRY MoBRIDE.
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