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To all whom It may concermn:

Be it known that I, Fixray McCoLrocH, a
subject of the King of GreatBritain, residing at
Merrion Place, Higher Broughton, Manches__—

ter, England, have invented certain new and
usetful Improvements in Pump - Valves, of
which the following 1s a specification.

My invention relates to pumps actuated by
steam or other fluid pressure for pumping
liquids and compressible fluids under a pres-
sure or vacuum, such as air-pumps for con-
densers and pumps for general purposes—
boiler feeding, circulating, and the like.

The chief feature of my present invention
relates to the provision of a tube on which the
distributing - valve of the working cylinder
slides and by which the balancing of the valve
1s facilitated, the wear of the valve and valve-
chest is reduced to a minimum, and the pres-
sure required to movethe valve 1s also greatly

reduced. Itisessential thatvalvesofthistype

should move very freely, and such free move-
ment 1s secured by my invention.
these results according to my present inven-

tion, the tube aforesaid passes completely

through the valve -chest and the steam or
other working fluid is admitted through the
sald tube to the inferior of the piston-valve,
the rotation of the latter being prevented by a
pin passing transversely through the tube or
by other convenient means. Sultable means
are . employed for balancing the wvalve, and
ports or passages are provided forming com-

munications between the ends of the valve-

chest and the working cylinder, so that at the
desired times there 1s a sufficlent excess of
pressure on one side of the valve to effect the

A

vantages as compared with those valves on the
back of which the steam is allowed to press,
and thus set up considerable resistance to
movement.

For starting the engine I provide a conical
plug-cock communicating with the passages
that lead from the pump or working cylinder
to the ends of the valve-chest. By momen-
tarily turning this cock steam can be ex-
hausted from either end of the valve-chest,

the cvhnder

To obtain .

and so the valve will be moved to thatend and
the engine started. |

My improvements are applicable to vertical
or horizontal cylinders, and 1n either case 1
may arrange the steam-chest transversely to

In the accompanying drawings, Kigure 1
shows, partly in central section and partly in

Plevatwn, a pump withavertical cylinder hav-
ing my improvements applied thereto.

Kig.
2 shows, on an enlarged scale, a central sec-
tion taken axially through the valve-chest of

{ the pump shown in Fig. 1; and Fig. 3 shows

a section, also on an enlarged scale, taken on
the line « «, Fig. 1.

Referring to the drawings, ¢ 1sa valve-chest,
b 1s a piston-valve, and ¢1s a tube passing com-
pletely through the said valve-chest and the
said valve. This tube ¢issecured to the cover
or end plates of the valve-chest—for example,
by nuts ¢ d—and one end of the said tube is
closed or capped, as at ¢, the other end being
open for connection to the pipe supplying the
motive fluid. A slot #in the tube ¢ admits
the motive fluid to a space ¢, formed in the
valve 6, the ends of the latter being made

to fit ﬂuld tight on.the S&ld tube by smtable-

packmﬂ' h.

- 74" are ports leading from the space ¢ and
arranged to codperate, respectively, with the
ports £ %', leading to the working cylinder,
in such a manner that by the reciprocatory
movements of the valve 6 the proper distri-
bution of the motive Eluid to the said working

: cvhnder is 1nsured.

 sn is the exhaust-passage of the valve malk-
ing communication between the ports £ 4’ and
the exhaust-portn. .
is prevented, for example, by a pin o travel-
1]:10' in the slot 7 of the tube ¢ or by a set-screw
o' entering a slot 0 111 the valve.

Small openings ¢’ ¢ connect the interior of
the tube ¢ with the valve-chest, near each end
of the latter, to equalize the pressureS at the
opposite ends of the valve, and ¢ ¢° are flats
or depressions formed on the upper part and
toward the ends of the valve. The effective
surface of these flats or depressions is prefer-
ably so proportioned that under the action of

The rotation of the valve.
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‘neighborhood of the ports 7 g

2

the fluid- -pressure acdlmitted through the open-
ings ¢ ¢ the lifting effort 0p01at1110 in the
to ralse the
Vfthre H from 1its seat is balanced. In order
to insure an excess of pressure on one side of
the valve in order to effect the movement of

- said valve at the desired. times, the ends of the

valve-chest are In communication with the
working cylinder through ports or passages

ro p ', and the said ports or passages when the
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main or working piston 1s in certain posi-
tions are 1n communication with the exhaust-
passage 72 (leading to.the exhaust-port »)
through erooves ¢, arranged in the body of
the main or working piston. These ports » p’

preferably open into the valve-chest at a short |

distance from each end thereof, and the said
ports open into the cylinder at the side there-
of remote from the valve-chest, as best shown
in Kig. 3.

- In order to move the valve  to either end
of the valve-chest when starting the pump no
matter what may be the position of the work-
ing piston, the ports » p’ are placed 1n com-
munication with the ‘Ltmosphete through
channels or passages p »°, controlled by a cock
».  Said cock When 1n 1ts mid-position closes
both channels »°, and when turned from 1ts
mid-position it places one of said channels »°1n
communication with the atmosphere through
the bore # of the cock. (See Fig. 3.) There-
fore by turning the cock »the motive fluid at
one end of the valve-chest is allowed to escape
into the atmosphere, and the nressure at this
end being thereby reduced the valve moves
toward said end and starts the engine. The
cock being conical and the steam acting to
press 1t to its seat no packing is here re-
quired.

By the improved construction, as hereinbe-
forestated, the balancing of the valve is facili-
tated, the excess of pressure required to move
the v alve 1s reduced, and the said valve can
be readily brought to the startine position in-

dependently of the position of “the wor king

piston. _

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. In a pump, the combination with the
working cylinder and the piston therein, of a
valve-casing, a hollow reciprocating distribut-
ing-valve in the casing, a motive-fluid-supply
pipe extending through the valve, on which
the valve reciprocates, ports in the tube in
constant communication with the interior of
the valve, passages from the valve-casing to
opposite ends of the eylinder whereby the re-
ciprocation of the valve opens said passages
alternately, and means for reciprocating the
valve, as set forth.

2. In a pump, the combination with the
working cylinder and the piston therein, of a
valve-casing, a hollow reciprocating distribut-
ing-valve in the casing, a motive-f luid- supply

;uung-valve 1n the casing, a motive-

773,764

pipe extending through the valve, on which
the valve reciprocates, ports in the tube In
constant communication with the interior of
the valve, passages from the valve-casing to
opposite ends of the cylinder whereby the re-
ciprocation of the valve opens said passages
alternately, ports in the supply-tube in con-
stant communication with the interior of the
casing outside of the valve, and means for re-
lieving the pressure in the valve-casing on
opposite ends of the valve alternately, as set
forth.

3. In a pump, the combination with the
working cylinder and the piston therein, of a
valve-casing, a hollow reciprocating distribut-
ing-valve in the casing, a motive-fluid-supply
pipe extending through the valve, on which
the valve reciprocates, ports i the tube in
constant communication with the interior of
the valve, passages from the valve-casing to
opposite ends of the cylinder whereby the re-
ciprocation of the valve opens said passages
alternately, ports in the supply-tube in con-
stant communication with the interior.of the
casing outside of the valve, and passages con-
necting the working cylinder and opposite
ends of the valve-casing exterior to the valve,
said Jast-mentioned passages being closed al-
ternately by the r emproc&twn of the valve, as
set forth.

4. In a pump, the combination with the
working cylinder and the piston therein, of a
valve-casing, a hollow reciprocating distrib-
uting-valve in the casing, a motive-fluid-sup-

ply pipe extending through the valve, on
~which the valve reciprocates, portsin the tube

in constant communication with the interior
of the valve, passages from the valve-casing
to opposite ends of the cylinder whereby the
reciprocation of the valve opens said passages
alternately, ports in the supply-tube in con-
stant communication with the interior of the
casing outside of the valve, passages connect-
ing the working cylinder and opposite ends
of the valve- -casing exterior to the valve, said
last-mentioned passages being closed altex-
nately by the reciprocation of “the valve, and
means for relieving the pressure in the casing
at either end of the valve at will, to start the
valve from any position of rest, as set forth.

5. In a pump, the combination with the

working cylinder and the piston therein, of a

valve-casing, a hollow reciprocating distrib-
uid-sup-
ply pipe extending through the valve, on
which the valve reciprocates, ports in the tube
1n constant communication with the interior
of the valve, passages from the valve-casing
to opposite ends of the cylinder whereby the
reciprocation of the valve openssaid passages
alternately, ports in the supply-tube in con-
stant communication with the interior of the

casing outside the valve, passages connecting
the working cylinder and opposite ends of
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the valve-casing exterior to the valve, said

Jlast-mentioned passages being closed alter-

nately by the reciprocation of the valve, and
a manually-operated top common to said last-
mentioned passages and open to the external
air, whereby either passage may be opened
to the air at will to relieve the pressure in
the respective ends of the casing, as setforth.

6. In a pump, the combination with the
working cylinder and the piston therein, of a
valve-casing, a hollow reciprocating distrib-
uting-valve in the casing, a motive-fluid-sup-
ply pipe extending through the valve, on
which the valve reciprocates, ports in the tube
in constant communication with the interior
of the valve, passages from the valve-casing

to opposite ends of the cylinder whereby the

reciprocation of the valve opens sald passages

alternately, ports in the supply-tube in con-

stant communication with the interior of the
casing outside the valve, passages connecting

the working cylinder and opposite ends of
the valve-casing exterior to the valve, said
last-mentioned passages being closed alter-
nately by the reciprocation of the valve, and
means for balancing the pressure exerted on
the valve by the fluid in the closed passage,
as set, tforth. |

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. | '

FINLAY McCULLOCH.

Witnesses:
W. H. PipcEoN,
JOHN W. THOMAS.

3

20

30




	Drawings
	Front Page
	Specification
	Claims

