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UNITED STATES

PateNnT OFFICE.

JAMES FARLEY, OF WAUKESHA, WISCONSIN.

VALVE FOR STEAM-PUMPS.

SPECIFICA’I‘IOI\T forming part of Letters Patent No. 526,149, dated September 18,1894,
Application filed March 6, 1894, - Serial No, 502,488, - (No model.)

To all whom it may concern: ‘

Be it known that I, JAMES FARLEY, a citi-
zen of the United States, residing at Wauke-
sha, in the county of Waukesha and State of

‘Wisconsin, have inventéd a new and useful
Improvement in Valves for Steam-Pumps, of

which the following is a specification.

My invention relates to valve-motion of im-
proved construction for use in connection
with fluid-actuated pumps generally; and it
relates more especially. to improved valve-
motion for use in connection with the steam-
actuated pumps of air compressors, of the

class generally employed. in connection with

the air-brake systems of railway trains.

My object is to provide a valve-motion, of
an. improved construction, which will over-
come dead points, in the movement of the
valve which controls the ingress and egress
of steam which actuates the main piston;
which will operate automatically to cushion
the steam-cylinder piston at the end of each
stroke to maintain the proper clearance and
prevent pounding or jarring of the parts; and
it is my object further to provide a valve-mo-
tion which will be of a simple and durable
construction and particularly effective in its
operation. ‘ ‘ ‘

In the drawings—Figure 1 isa vertical cen-
tral section of a steam-cylinder, and valve-
gear for alternately directing steam to and
exhausting it from.the opposite sides of the
steam-cylinder piston; Fig. 2, a plan section
taken-on line 2 of Fig. 1; and Fig. 3, an end
view of a slide-valve. ‘

A is a steam-cylinder formed with an annu-
lar shell or body-portion A’ provided with
heads A*and A% Theecylinder-head A%forms
a casing for the valve-gear or valve-motion,
to which my invention relates, and the cylin-
der head A® may be an integral part of a sep-
arating or center piece A*which is formed at
its opposite end integrally, as usually con-
structed, with one of -the eylinder-heads of
an air-ecompressor.

As my invention relates only to the con-
straction and operation of the parts which
control the ingress of steam to the eylinder
and its exhaust therefrom, it is not thought

necessary to illustrate the air-compressor,

which may be of any desired form.
In the eylinder A is a piston B on one end

of a stem B’ which works through a stuffing-
box y.in the eylinder-head A% In practice
the piston-stem B’ extends through a stuffing-
box in one of the heads of an air-compressor
cylinderand conneets with the piston therein.

Extending centrally through the head or
casing A? is an opening, which is closed by a
screw-cap x, and affords a circular chamber
or auxiliary eylinder ¢, provided with a bush-
ing ¥/, and a circular steam-chamber s, of
smaller diameter than the chamber ¢, and
provided with a bushing s’.

In the bushing s’ is an inlet port 7 com-
munieating, through a passage ' in the shell
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of the casing A% with a steam-induction pipe

C. Cored in the casing, and extending from
the passage 77, is -a branch-passage ¢ which
communicates with the chamber ¢ through
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ports ¢’ ¢% in the bushing #’, and in the rela- ‘

tive positions shown.

In the bushing # midway of the planes of
the ports ¢’ ¢* is a port g®leading to the out-
side air; and above and below the port ¢® are
vertical grooves g¢* ¢° respeectively, which are
in line with but do not extend fo the said
port.” In the bushing s’ is an exhaust port p
communicating through' a passage p’ with a

steam-eylinder exhaust-pipe p% which may

extend, in practice, to the smoke-box of the
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locomotive. Above and below the port p are

cylinder ports m », respectively,in the bush-
ing s’ and in the relative positions shown.
The port n communicates with a cored-pas-
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sage n’ extending to the upper side of the .

main-cylinder A above the main-piston B;
and the port m communicates with a cored-
passage m’” extending to the lower side of the
main-cylinder A, below the main-piston B.
D is a valve-stem extending centrally of
the chambers A, s and #. At the upper end
of the stem is an auxiliary-piston? fitting and
sliding in the auxiliary-cylinder ¢ against the
bushing ¢'. The piston [ is constructed to
perform the functions of a piston and slide-
valve, and its'side adjacent to the port ¢ is
enlarged and provided with a cavity I’ to af-
ford a slide-valve of the D type, as shown.
The piston ! may be provided with the usual

.packing-rings 7}, and the cavity I’ may extend
‘beneath the rings; as shown.

On opposite sides of the piston { I providé
projections or stops £ ’, which, in the move-
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‘ment of the piston, impinge against the up-

per and lower parts of the chamber?,to limit
the traverse of the piston, in opposite direc-
tions, as hereinafter described. On thestem
D, in the chamber s, and fitting and sliding
against the bushing s” are balanced pistonsk
and &', of equal area, and working, respect-
ively, in the upper and lower parts of the
chamber s. Between the pistons k and &’ the
stem D issquared, or otherwise rendered non-
circular; aud fitting over thesquared portion
of the stem is a main glide-valve D’, of the
D type, having a cavity ¢, and provided at
opposite ends with lugs ¢’. The slide valve
D’, with its lugs, extends short of the dis-
tance between pistons k &/, whereby in the
movement of the said pistons, as hereinafter
described, they will have movement, to a lim-
ited extent, independent of the slide-valve.
The socket ¢*in the back of the slide valve D’
is squared to receive and fit thestem D; and
passing through the casing and bushing s’ is
a screw h, which extends loosely into the

~ socket 4%, to prevent turning of the slide-
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valve, the stem and pistons on their axes.
The screw & thus operates as a guide and
prevents turning of the slide-valves D’ [ and
maintains their eavities in line with the ports
they control. The stem D extends into a
socket g in the piston stem B’ and is pro-
vided ‘at its end in the said socket with a but-
ton or stop . On the stem D near the piston
%’ is an annular shoulder or stop f’; and on
the piston B is a plate g’ having a recess g*
affording an opening, through which the stem
D extends between its stops f and f”.

The distance of movement of the piston B
is somewhat in excess of the distance between
the stops f and f/, whereby as the piston nears
the limit of its traverse in the downward di-
rection, the plate g’ engages the stop f and
draws down the stem D; and as the piston
nears the limit of its traverse in the upward
direction, the plate or stop ¢’ engages the
stop f/ and raises the stem D.

Fig. T of the drawings shows the piston

-B on the upstroke, whereby the stop ¢’ is
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moving in the direction of the stop f/. The
cavity ¢ of the slide-valve D’ registers with
the ports p n, causing steam in the chamber
A above the piston B to exhaust through the
passage 7/, ports n p, passage p’ and pipe p?;
and the port m is uncovered, whereby live
steam, entering the echamber sfrom the pipe
C, through the passage 7" and port 7, lows
through the port m and passage m’ to the
chamber A below the piston B, to raise the
latter. The piston and slide-valve I covers
the port ¢’, leaving the port ¢* uncovered,
whereby steam enters the chamber ¢ above
the piston through the branch passage g and
port ¢?; and theslide-valve cavity I’ registers
with the groove ¢® and port ¢% whereby steam
between the pistons [ and k% exhausts to the
outsideair. Thesteam pressurein the cham-
ber ¢ against the upper side of the piston [

tends to hold the parts in the positions shown, :

against the back pressure of the steam in the
chamber A above the piston B exerted against
the piston %’.

In operation, as the piston B nears the up-
per end of -the chamber A, the plate ¢’ en-
gages the stop /7 and lifts the stem D and
the pistons &’ & 1, carried thereby. In theini-
tial upward movement of the stem D and its
pistons, the piston %’ moves to the lugs ¢
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and then through engagement with the lat- .

ter moves the slide-valve to close, or nearly
close, both the ports n and m. The piston [

_is moved to cover the port ¢* and uncover

the port ¢’, and the slide-valve portion of the
piston 7 is moved to carry its cavity I’ above
the groove ¢° and cause it to register with
the groove g*and outlet ¢° In the closingof
the ports n m by the slide-valve D’ the press-
ure against the under side of the piston B is
gradually reduced, and the escape of steam
from the upper side of the piston B gradually
cut off, whereby the piston comes gradually
to a stop, leaving a slight clearance between
its upper side and the adjacent surface of the
head A% Imwmediately upon the ports m n
being closed, or nearly closed, as described,
steam enters the chamber ¢ through the port
q’ below the piston I

The difference in area between the pistons
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! and %, in favor of the former, causes pre-

dominating pressure to be exerted against
the piston/{ toraise it, the stem D and attend-
ant parts, until the stops £ impinge against
the cap . "When the piston B thus reaches
the upper limit of its traverse the port ¢* is
still covered and the steam in the upper side
of the chamber { continues to vent through
the groove ¢ cavity I’ and outlet port g%
The slide-valve D’ uncovers the port n, and
through its cavity+ opens.communication be-
tween the ports m p. Steam entering at the
port r will pass through the port » and pas-
sage n’ to the chamber A above the piston
B, and the steam below the piston B will ex-
haust through the passage m’, port m, cavity
1, port P, passage p’ and pipe p®. This causes
the piston B tostartimmediately on the down-
ward stroke; and, when it nears the limit of
its traverse in'that direction, the plate g’ en-

~gages the stop f and moves the stem D in the

downward direction. In the movement of
the stem, brought about by the movement of
the piston B in the downward direction, the
piston [ is caused to overlap and close the
port ¢’ and open the port ¢% and the slide-
valve portion of the piston [ is caused to close
the outlet from the chamber ¢, through the
groove g% cavity I’ and port ¢ and to open
a passage from the under side of the piston
l, through the groove ¢ cavity I’ and port ¢®
The piston % is moved into engagement with
the lugs 4, on the upper sideof the slide-valve
D’, and then by its engagement with the said
lugs, moves the said slide-valve until it closes
or nearly closes the ports m n,to shut off the
supply of steam to the upper side of the pis-
ton B, and the éxhaust of steam fromthe un-
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der side of said piston, and brihg the latter

toa gradual stop at a-slight distance from the
head A%to leave the properclearance. When
this movement of the piston /occurs; as de-
scribed, steam enters the chamber { through
the port ¢% and owing to the preponderance
of ‘area of the piston [ over the piston: %/,
moves the stem D, pistons and slide valve D’
to the positions shown in Fig. 1,whereby the
port m is uncovered and the port nis opened
to the exhaust. S

In practice steam from the port ¢ ¢* exerts
itself against the piston [ to move the slide-
valve D’ immediately upon or:slightly in
advanee of the closing of the ports m n and
thus overcomes dead points; ard movement

of the piston [ under pressure of steamin the

chamber ¢ foilows upon the movement of the
stem D, under engagement of the piston B,
so quickly that there is hoappreciable pause
in the ' movement of theslide-valve, In prac-
tice the steam-pressure may be caused to ex-
ert itself against the piston [ just before the
dead points are reached, so that there.is vir-
tually no pauseinthe movement of the slide-
valve D’ from the time that it is started un-
til it reaches the limit of its traverse.” Thus
the piston B has a perfeetly even stroke and

“comes to a stop at the limit of its traverse

without shock.

All the parts employed in the construction
of my improved valve-motion are compara-
tively large and strong, and little apt to get
out of order. . By removing the screw cap «
and withdrawing the screw f the entire valve-

. motion may bewithdrawn through the fop of
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the casing for purposes of cleaning it or for
the repair or renewal of any of its parts.
To remove the parts, the piston B is drawn

to the top of the chamber A, and the stem

D with its pistons is drawn upward until the

stoep f reaches the plate g’.- At such time

the small piston % will be in the chamber £,
and a tool may be inserted to. spring the
lower part of thestem D to oneside, whereby
the button f will pass through the opening
g% It will thus be seen that there is no
necessity of removing the head A? when it
is desired to get at the valve-motion. ‘

While I prefer to construct my improve-
ments in every respect as shown and de-
seribed, the construction may be modified in
the matter of details withont departing from
the spirit of myinvention as defined by the
claims. :

‘What I claim as new, and desire to secure
by Letters Patent is—

1. In a fluid-actnated pump, in which the
main slide-valve for the main-cylinder ports
is moved by movement of the main-piston,
means for supplementing the action of the
main-piston to carry the main slide-valve be-
yond the dead-point, comprising, in combi-
nation, an auxiliary steam-cylinder, piston
and valve, and stop-mechanism connected
with and actuated from the main-piston and
also connected with the auxiliary piston and

valve; ‘aﬁd opérating to open the ports of the |

auxiliary-eylinder and thereby advance the
auxiliary-piston, and with it .the main slide:
valve, when the latter reaches or approxi-
mates :the dead-point, substantially as de-:
scribed,. “

2. In a fluid-actuated pump, a main-piston,

ina main-cylinder, and auxiliary-pistonin.an
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auxiliary-eylinder controlling ‘ports therein

for the admission and exhaust of the fluid,
said auxiliary-piston being on a stem-pre-
senting stops to the main-piston on opposite
sides thereof, the main-piston being recip-
rocably movable between the stops on said
stem, and a slide-valve, for controlling the
fluid inlet and outlet ports of the main-eyl-
inder, positively engaged through the me-
diuin of the stem by the main-piston to be
moved, toward the dead-point over the ports
it controls, the auxiliary-piston being moved
by the stem, in its movemeént under the ac-
tion of the main-piston, to: open-the fluid-
supply to -the: auxiliary-piston and admit
fluid-pressure thereto for continuing its mo-
tion, thereby supplementing the action of the
main-piston to carry the slide-valve past said
dead-point, substantially as described.

3. The ecombination, with the main steam-
cylinder, main-piston therein, steam-cham-
ber, steam-induction ‘and exhaust ports and
cylinder-ports at said chamber, and main
slide-valve ‘controlling the supply and ex-

‘haust of steam through the eylinder-ports, of

an auxiliary steam-cylinder having steam-in-
duetion ports and an exhaust-port, an auxil-
iary-piston in the auxiliary-cylinder operat-
ing, when moved initially in either direction,’
to open one induction-port, to direct steam
against one side of the piston, open the pis~*
ton at its opposite side to the exhaust and
clogse the other induction-port, whereby the
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final movement of the auxiliary - piston in

either direction is brought about by steam
entering the auxiliary-cylinder, a stem, con-

I1I0

nected with the auxiliary-piston, controlling -

the.movement of the main-slide valve, and
having stops in the path of the main-piston,
the parts being so arranged with relation to’
each other, that, in the final movement of the
main-piston, in either direction, it will move
the said stem, to move the main slide-valve.
and close, approximately, the cylinder-ports,
and- move the auxiliary - piston - initially,
whereby in the final movement of the auxil-
iary-piston, the stem and main slide-valve are
moved to open the ecylinder -ports, substan-
tially as and for the purpose set forth.

4. In asteam-actnated pump, the combina-
tion, with the steam-cylinder A, and piston B
therein, of a chamber s, at one end of the cyl-
inder, having a steam-induction port, 7, an
exhaust-port p, and ports m and n, at oppo-
site sides of the port p, communicating with
opposite -ends, respectively, of the cylinder,
an auxiliary-cylinder ¢, having steam-indue-
tion ports ¢" ¢*and an exhaust-port ¢% and
valve-gear, comprising a stem D, carrying a
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piston and valve in the auxiliary-eylinder and

controlling the ports therein, a main slide-

-valve in the chamber s governing the ports

m pn, and actuated by movement of the stem,
and stops on the stem in the path of the pis-
ton B, the valve-gear being arranged to op-
erate substantially as and for the purpose set
forth.

5. The combination, with the main-cylinder
A and main-piston B, of a cylinder-head af-
fording a casing, and having an opening
through it, from the eylinder, closed by a re-
movable cap, and affording a steam-chamber
s of small diameter and auxiliary eylinder ¢
of larger diameter, a steam-induction port, an
exhaust-port p, and cylinder-ports m and = at
opposite sides of the port p, in the chamber

526,149

s, steam-induction ports ¢’ and ¢ and an ex-
haust port ¢® in the auxiliary-cylinder, and
valve-gear, comprising a stem D, carrying a
piston and valve, in the auxiliary cylinder
governing the ports therein, and balanced
pistons in opposite end-portions of the cham-
ber s, a main slide-valve, between the bal-
anced pistons, governing the ports m pn, and
actuated by movement of the stem, and stops
on the stem in the path of the piston B, the
whole being constructed and arranged to op-
erate substantially as described.

JAMES FARLEY.

In presence of—
M. J. Frosr,
W. U. WILLIAMS.
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