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To all whomv it muaily corecer:

Be it known that I, RICHARD W HITAKER,
a citizen of the United States, residing at New
Brunswick, in the county of Middlesex and

5 dtate of New Jersey, have invented certain
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new and useful Improvements in Pumps, of
which the following is a specification.

This invention relates to pumps and valves
thereof operating on a suitable fluid, the es-
sential features being the packmﬂ'-rm as and
means for reducing the area on the back of

the discharge- valve which is acted upon by

the discharge-pressure; and it consists in de-

tails of construetion which will be fully de-

scribed In connection with the accompany-
1ng drawing, which represents a vertical cen-
tral section through the valves of a portion
of a pump constructed in accordance with
my invention. |

In said drawing, A represents the valve-
cylinder, which has in its interior a valve-
seat which consists, preferably, of a steel ring

2 to obtain a smooth and hard surface. Said

ring rests upon an annular shoulder 3,formed
in the interior of the cylinder above the pis-
ton-chamber 4. The valve-cylinder is bored
above its ring 2 to fit the periphery of the
lower portion of the discharge-valve C; but
the upper portion of the interior of the cyl-
inder is formed by the pendent cylmdrwal
flange B* of the cover B, which flange is in-
tema,lly of smaller dlameter to fits the periph-
ery of the upper portion of the valve C, there
being an annular shoulder 5 around said
valve between the upper and lower portions.

This annular shoulder represents the differ-

ence of area between the upper and lower
portions of the valve C exposed to discharge-
pressure. The head B of the cylinder is suit-
ably attached to the body of the pump-eyvlin-
der and has a pendent cylindrical flange B,
that fits the periphery of the upper portion
of the valve C or, more properly, the periph-
ery of its cap C¢ which is suitably secured
by screws ¢ to the top and around the upper
end of the valve C.

Under the lower edge of the pendent flange

- of the cover B there 1s a packing-ring 6, of

rubber of comparatively great thickness,

!

| which rests upon a metal ring 12, which has

its inner periphery hollowed to constitute a
passage K for the fluid operated upon, and
its upper edge is broader than its lower edge.
Said ring 12 rests upon another packing-ring
7, of mbber which rests upon an annular
Shoulder A*, projecting mwardly from the
interior of the cylinder A. The ring 12 and

the outer portions of the packing-rings 6 and

7 remain stationary. "The inner portion of
the rubber packing-ring 6 extends under the
lower edge of the cap C? of the valve C and
bears upon a metal ring 13; the upper por-
tion of which has the same diameter as the
cap C?; but its lower portion is of greater di-

ameter to obtain the differential annular

shoulder 5, said diameter being the same as

that of the lower end of the valve C. The

lower end of the ring 13 rests upon the inner
portion of the rubber packing-ring 7. Said
inner portion is capable of moving up and
down with the valve C about one-sixteenth
of an inch, which is suifficient for the proper
fanction of the valve. 'I'he inner portion of
the packing-ring 6 also moves a correspond-
ing distance and is found to work properly
in pmctlee

Within the metal rings 12 and 13 is the an-
nular suction chamber or passage K, which
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is protected from the diseh&rge-pressnre on

both its top and boftom by the packing-rings
6 and 7. The discharge-pressure is admitted
on top of the valve C through the passage S,
formed in the body of the valve C, from the
bottom discharge-chamber L of the pump-
cylinder.

Within the hollow head B of the cylinder
is placed a coiled spring R of predetermined
strength according to the pressure intended
to be exerted. One end of said spring bear-
ing npon the top of the discharge-valve C
acts to seatl sald valve against the discharge-
pressure acting on the under side of said
valve. |

The sucked-in fluid (which may be air, gas,
or liquid) isadmitted into the annular cham-
ber K through the opening N in the side of
the cylinder A. ¥rom the chamber K the

| fluid is admitied into the lower suction-cham-
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ber 8 through the passages T, of which there
may be a series arranged in a circle within
the body of the valve C. ¥rom the chamber
Sthefluid entersthe piston-chamber4through
the passage, shown closed by a conieal valve
D, which is a suction-valve having a stem E

~ vertieally slidable in the center of the valve
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C. Said stem is guided at its upper end by
the nut K, mounted upon said stem, and by
the interior of a nut G, secured to the valve
C. Acoiled spring H between thenuts F and
( assists in closing the valve D and the lower
suction-chamber 8. In the body of the nuts

F and G are small vertical passages fand g

for the passage of filuid and to prevent a vacu-
um on top of the nut F. To prevent the
nut G from getting accidentally unscrewed
it is retamed by a bmdmﬂ' set-serew (-, and
the dlsplaeement of the lattel i prevented
by a ring g3, of steel, bearing against the head
of said %et—serew By this arranﬂement of
valves when the limit-pressure is l*eached the
machine does not stop working them, but

‘continues to run and requires only enough

power to overcome the friction of the parts.
In using a single-cylinder machine the gas
is altemate]y compressed and reéxpanded;
but if a two-eylinder machine is used wibh
cranks at one-hundred and eighty degrees
the gas or fluid is seesawed hetween the two
cylinders, both discharge - valves remaining
open. so long as the pressure in the receiver
exceeds the pressure for which the spring R
18 designed and provided. This spring R is
assisted in closing the discharge-valve C by
the discharge-pressure of the fluid acting on
the top of the valve C and the suction-press-
ure acting upon the annular shoulder 5 of
sald valve C. The pressure against which
the valve C will close i1s regulated by the
predetermined strength of the spring R or
by the amount of width or area of the an-
nular shoulder 5, or by both of said means
together, thus limiting the pressure to which
the pump can force a fluid into a receiver.
The discharge gas or fluid taken from the

annular discharge - chamber L passes out |

| through the discharge-dlnehing M.
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On the
bottom face of the discharge-valve Cis formed
a beveled seat 9, against which bears the con-
ical periphery of the suction-valve D.

Having now fully deseribed my 1nvent10n
I claim—

1. Thecombination ofa valve-cylinder and
its hollow cover having a pendent annular
flange, a rubber packing-ring under the edge
of said flange, a metal ring having its upper
edge wider than its lower edge, a rubber
packing-ring supporting said metal ring, a
cylindrical discharge-valve having a cap the
pendent bottom edge of which rests upon the
upper rubber packing-ring, and a metal ring
having its upper edge narrower than its bot-
tom ed ge, said bottom edge clamping the
lower packing-ring to the body of the dis-
charge-valve, substantially as deseribed.

9. In a pamp the combination of a valve-
cylinder and its cover having a pendent an-
nular flange, two rubber packing-rings hav-
ing their outer portions clamped tothe vaive-
cylinder, with a hollow metal ring between
them, and a discharge-valve having the in-
ner portions of the two rubber packing-rings
clamped thereto, with a metal ring between
sald packing-rings,substantially as described.

3. In a pump the combination of a valve-
cylinder and its hollow cover having a pend-
ent annular flange, two rubber packing-rings
having their outer portions clamped to the
valve -cylinder with & metal ring between
them having its inner peripliery recessed, a
discharge-valve having the inner portions of
the two rubber packing-rings clamped there-
to with a metal ring between them having its
periphery recessed, and a colled spring press-
ing upon the discharge-valve, substantially
as described.

In testimony whereof 1 affix my signature

' in presence of two witnesses.

RICHARD WHITAKER.

Witnesses:
EDWARD MORRIS,
Lovuis H. LEITHEISER.
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