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1o all whom 2t may concern:

- Be 1t known that I, Georee B. Gates, a
citizen of the United States of America, and
a resident of Boston, in the county of Suf-
tolk and State of Massachusetts, have in-
vented certain new and useful Improve-
ments 1n Valve Mechanism for Steam-
Pumps, of which the following is a speci-

n L |

cation. |

My invention relates to improvements in
steam pumps and 1t relates chiefly to the
valve mechanism of such pumps. In pumps
of this class to which my invention relates,
the valve which controls the entrance of the
steam to the main steam cylinder is operated

by a double headed piston reciprocating lon-
eitudinally in a cylindrical steam chest, and
carrying the valve for opening and closing
the main ports. This double headed piston

1s 1itself reciprocated by steam taken from
the space between the pistons and conveyed
to the ends of the cylindrical steam chest
through auxiliary ports controlled by the
same valve which controls the main ports,
the valve being given a lateral reciprocation
mechanically for the purpose of controlling
these ports. - -

- The objects of my improvement are, first,
to so locate the auxiliary ports that there
may be used a simple common form of
valve which 1s easily understood, repaired
or renewed without expert knowledge, and

- having the minimum of face area to per-
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form the necessary functions; second, to pro-
vide a mechanism for its operation that will
be practically free from sliding friction un-
cer pressure, and therefore of great dura-
bility, insuring against improper operation
due to wear; and, third, to so form and lo-
cate the main port openings into the cylin-

~der that cushioning of the main piston en-

sues upon its rapid approach to the end of
1ts reciprocating stroke. - I accomplish these
results by-the means hereinafter described
and claimed. o S |

I illustrate my invention by means of the
accompanying drawing, in which 1s shown
a steam pump of the type described, con-
structed according to my invention.

In the drawing Figure 1 1s an end eleva-
tion of the valve mechanism with the main
cylinder in side elevation and with the valve
mechanism in section. Fig. 2 is a plan view
of the cylinder stripped of all removable
parts. Kig. 3 1s a top view of the valve and
connecting mechanism and Fig. 4 is an en-

larged horizontal section taken on the line

X—X of Fig. 1.

In the drawing A represents the main
steam cylinder of the pump; 17 the steam
piston, 11 the piston rod, B the cylindrical
valve chest; 18 the steam inlet; 12 and 13
the main supply ports, leading from the
valve chest to the ends of the main cylinder:
14 the exhaust port leading to the exhaust
outlet 15, and 16 the counterbore at each end
of the cylinder; 2 and 8 are the two heads
of the double ended piston which connect
with the valve by the cylindrical bosses 4.
The above parts are old and well known in
such steam pumps and need no further de-
scription, my invention residing in the parts
hereinafter described. .

- The valve ends of the ports 12, 13 and 14
are disposed in a line in the center and lon-
aitudinally of the cylindrical valve chest and
the exhaust port, 14, between the supply
ports 12 and 13 as usual. The valve 1, slides
longitudinally with the motion of the valve
pistons and 1t 1s provided on its lower face
with an exhaust cavity 9, which alternately
connects the supply ports 12 and 13 with
the central exhaust port 14. The auxiliary
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ports which supply the two ends of the cy-

lindrical steam chest with steam are located
one on each side of the line of main ports
but offset from each other, each of the auxil-
lary ports being connected by a steam pas-
sage with the end of the cylinder farthest
trom 1t, for the reason hereinafter stated.
Ag here shown the auxiliary ports 7 and 8
are placed just outside of the line of the
main ports and longitudinally so that they
are unequally distant from either end of
the valve chest and are alternately connected
with the steam space of the steam chest and
the exhaust cavity 9 in the valve 1 by the
lateral movement of the working face which

extends along the side of the valve, substan-

tially parallel with the axis of the valve
chest. The auxiliary ports are so located
that each 1s alternately over run by the

edges of the exhaust cavity at the ends of the

valve when at or near the end of its longi-
tudinal stroke. The exhaust space 1s thus
substantially rectangular, the ends being at
right angles to the sides as shown in Fig. 4,
where the lightly hatched portion of the
valve shows the form of the exhaust cavity.

Means are provided for giving a lateral
reciprocating or rocking motion to the valve,
for the purpose of opening the ports 7 and
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8 to the supply and exhaust. As here shown
I insert a pin 6 in the upper part of the valve
and connect 1t with valve stem 10, which ex-
tends through the casing of the valve at
right angles to the axis of the valve chest B.
The valve stem may be given a longitudinal
motion by the usual reducing motion lever
and tappets from a crosshead on the pistoun
rod 11. The connection between the pin 6
and the valve stem 10 1s such as to rock or
reciprocate the valve laterally and with lit-
tle friction. As here shown, I provide a
yoke 5 which i1s connected with the valve
stem and has a rectangular space through
which the pin 6 passes. This space 1n the
direction of the axis of the valve chest 1s
long enough to allow the pin to reciprocate
with the motion of the piston longitudinally
and laterally it 1s about the width of the
pin, the sides of the space which contact
with the pin being cut away or chamfered to
reduce the bearing to practically a rolling
contact, so that as the yoke rocks the pin
there will be no appreciable shding friction.

The lower ends of the ports 12 and 13,
where they open into the main cylinder A,
near its ends are oblong in section having
their greatest length in the direction of the
axis of the cylinder and the width 1s de-
creased toward the outer end to effect a
oradual reduction of the exhaust area as the
piston approaches the end of 1its stroke.
To more perfectly effect the cushioning of
the main piston, the ports have their outer
termination at the inner end of the counter-
bore, which constitutes the only outlet for
the exhaust after the piston enters the
counterbore space.

The operation of my valve mechanism
will be readily understood from its construe-
tion. As shown 1n Ifig. 4 the valve 1 1s at
one end of its stroke having opened the
main port 13 to the steam space and con-
nected the port 12 with the exhaust port 14
through the exhaust cavity 9. The valve
has been rocked to the left by the action
of the yoke and pin'uncovering the auxiliary
port 8 through which steam 1s being sup-
plied to the farther end of the valve chest,
through thesteam passage 8. The auxiliary

port 7 which had been open into the exhaust

cavity 9 during the greater part of the
longitudinal motion of the valve has been
overrun near the end of the stroke by the
working face at the end of the valve thus
cutting off the exhaust and cushioning the
momentum at the end of the stroke. The
main piston having approached the end of
the stroke, the valve stem 10 throws over
the valve 1n the other direction, the port 7
i1s opened to the steam, transmitting the
steam through the passage 7*, to the other
end of the valve chest, the port 8 is open
to the exhaust, and the piston moves in the

other direction.

097,616

It will be seen that by this construction
the wvalve wused 1s the common and well
known form, 1t has a minimum of wearing
surface by reason of using the same edge
to control the exhaust from the auxiliary
port that 1s used to control the exhaust from
the main ports. The location of the aux-
thary ports 1s easily determined, the
cushioning of the pistons 2 and 3 1s per-
tectly eflected, the valve 1s reciprocated
laterally without appreciable sliding fric-
{ion under pressure, and the main piston
1s eflectively cushioned by a simple but
effective arrangement of ports.

I claim:—

1. In a valve mechanism for steam pumps,
the combimation of a valve chest having a

line of supply and exhaust ports arranged

longitudinally, a double ended piston in said

valve chest, a valve carried by said piston
having an exhaust cavity of substantially
rectangular form, with lateral working
ecdges substantially parallel with the axis
of the chest, means for oscillating the valve

laterally at the end of each stroke, an aux-

1liary port connecting with one end of the
steam chest, formed at each side of the line
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of main ports, said auxiliary ports being so

placed as to be alternately opened to the

steam space and the exhaust space as the
valve oscillates laterally, and to be alter-

nately overrun by the ends of the valve

at or near the end of its longitudinal stroke.

2. In a valve mechanism for steam pumps
the combination of a valve chest having a
line of supply and exhaust ports arranged
longitudinally, a double ended piston in said
valve chest, a valve carried by said piston
having an exhaust cavity with lateral work-
ing edges substantially parallel with the axis

of the valve chest, means for oscillating the

valve laterally at the end of each stroke, an

auxiliary port formed in the valve chest on
each side of the longitudinal and transverse
centers, each of said auxiliary ports being
connected with the farthest end of the valve
chest and so located as to be alternately
opened to the steam space and exhaust space
by the lateral working edge of the valve, as
the latter oscillates, and to be cut off from
exhaust by the end of the valve at or near
the end of its longitudinal stroke.

3. In a valve mechanism for steam pumps
the combination of a steam chest, a double

encled piston therein, a laterally rocking

valve carried by said piston, main ports
being formed in said valve chest, controlled
by the longitudinal reciprocation of said
valve, and auxiliary ports controlled by its
lateral oscillation, a pin projecting from said

valve, a valve stem adapted to reciprocate

longitudinally of its own axis and a yoke
on said valve stem having a substantially
rectangular opening embracing said pin and
adapted to oscillate the valve laterally.
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4. In a valve mechanism for steam pumps
the combination of a valve chest, a double
ended piston therein, a laterally rocking
valve carried by said piston, main ports
being formed 1n saild steam chest, controlled
by the longitudinal reciprocation of said
valve, and auxiliary ports controlled by its
lateral oscillation, a pin projecting from

said valve, a valve stem adapted to recipro- |

cate longitudinally of its own axis, and a
yoke on said valve stem having a substan-
tially rectangular space through which said
pin passes, sald space having a length suf-

ficient to allow the pin to move through the
longitudinal stroke of the piston and a
width suflicient to allow contact with the
pin on each side, the contacting surface
on each side being cut away to present a
rolling contact.

In testimony whereof 1 have affixed my
signature, 1n presence of two witnesses.

GEORGE B. GATES.

Witnesses: |
S. W. Bartss,
K. H. EpwaARrps.

Copies of this patent may be obtained for five cents each, by addressing the Commissioner of Patents,

Washington, D. C.”
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