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UNITED STATES

PaTEnT OFFICE.

JOHN B. POORE AND IRVING S. DAVIS, OF SCRANTON, PENNSYLVANIJA.

STEAM-ACTUATED VALVE.

SPECIFICATION forming part of Letters Patent No. 684,716, dated October 15, 1901.
Application filed November 22,1900, Serial No, 37,366, (No model,)

To all whom it may concern:

Be it known that we, JoEN B. POORE and
IRVING 8. DAVIS, citizens of the United States,
residing at Scranton, in the county of Lacka-
wanna and State of Pennsylvania, have in-
vented certain newand useful Improvements
in Steam-Actuated Valves, of which the fol-
lowing is a specification.

Our invention relates to improvements in
valve mechanism for steam-pumps, whereby
the auxiliary valve which controls the ports
leading to the main valve is operated auto-
matically by steam-pressure instead of being
mechanically operated in the usual mauner
by means of rods and tappets. In our im-
proved steam-pump the valves are all oper-
ated without mechanical appliances external
to the steam-chest, and hence the liability to
derangement of the valves from flying frag-
ments of rock in blasting or from rough han-
dling or other causes is eliminated.

In the accompanying drawings, which illus-
trate our invention, Figure 1 is a plan view
of the valve-seat and cylinder. Fig. 2 is a
section on the line 2 2 of Fig. 1. Tig. 3is a
cross-section through the steam-chest, show-
ing the relative arrangement of the valves.
Fig. 4 shows sections through the steam-chest
longitudinally of the main and auxiliary
valves and a diagrammatic arrangement of
the various steam passage-ways and ports.
Fig. 51s a perspective view showing the lower
side of the main valve and the valve which
controls the ports leading to the auxiliary
valve. Fig. (is a similar view showing the
valves arranged upon the valve-seat; and
TFig. 7 is a view similar to the one shown in
Fig. 4,illustrating a modified arrangement of
steam passage-ways.

Referring to the drawings, Figs. 1 to 6, in-
clusive, A indicates the steam-cylinder of a
pump, having upon its upper surface a valve-
seat B. This valve-seat has the usual ex-
haust-port 1 and steam-ports 2 and 3, leading
to the opposite ends of the cylinder, which
ports are controlled by the main valve4. An
auxiliary valve & is alsoprovided and adapt-
ed to control the steam passage-ways 6 and 7,
leading to the opposite ends of the main-valve
piston 8 and the exhaust 9.

In this invention instead of operating the
anxiliary valve mechanically in the custom-

ary way by means of a rod and tappet we
have arranged to operate said valve by means
of steam admitted from the eylinder A to the
opposite ends of a piston connected with said
auxiliary valve, the steam-ports leading to
said piston being controlled by a third valve

4*,operatively conpected with the main valve..

As shown, there are six ports 10, 11, 12, 13,
14, and 15 in the valve-seat, arranged at one
side of the main ports 1 to 3, inclusive, and
these ports are controlled by the B-valve 47,
connected to the main valve 4. The outside
ports 12 and 13 are connected by steam pas-
sage-ways 16 and 17, respectively, to the
interior of the cylinder through ports 18 and
19, arranged near its opposite ends, and be-
tween the inner ends of the steam -ports 2
and 3. The passage-ways 14* and 15%, which
are the exhaust passage-ways for the cylin-
ders of the auxiliary-valve piston, lead from
the ports 14 and 15 in the valve-seat to the
main steam-ports 3 and 2, respectively. For
convenience these exhaust passage-ways are
connected to the interior of the cylinder
through the main steam-ports; but they may
enter the cylinder directly at suitable points
between the ends of the cylinder and the
ports 18 and 19 of the steam passage-ways 16
and 17, The ports 10 and 11 are connected
through passage-ways 20 and 21, respectively,
to the steam-chambers at the opposite ends
of the piston 22, which operates the auxiliary
valve 5. The cylindrical chambers within
which the opposite ends of this piston oper-
ate have two diameters, the outer portions
being of less diameter than the inner por-
tions, and the piston is made to correspond,
theouter portions 22* and 22" having a smaller
diameter than the intermediate parts 22¢ and
22%  This construction leaves annular shoul-
ders between the outer and intermediate por-
tions of the piston whose areas are less than
the areas of the ends of the pistons, the
ratio being preferably about as two to five.
Passage-ways 6* and 7, connected to the pas-
sage-ways 6 and 7, respectively, lead to the
larger portions of the piston-easing, as shown,
and are arranged so that they will be opened
and closed alternately by the parts 22° and 22¢
of the piston.

When the piston 8 is moved to either end
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4* are carried with it. The valve 4* is ar-
ranged so that when the main valve is moved
to-admit steam to the left-hand end of the
pump-éylinder the ports 12 and 15, connected
to that end, will be closed, and when steam

is applied to the right-hand end the ports 13

and 14, connected to the right-hand end, will
be closed until the valves shift at the end of
the stroke. During the stroke the passage-
ways leading from the exhaust end of the
pump - cylinder are connected through the
valve 4% to the chambers on the opposite ends
of the auxiliary- valve piston. When the
main and auxiliary valves are in the right-
hand position, as shown in Ifig. 4, steam is
admitted through the steam-port 2 to the left-
hand end of the ¢ylinder and the pump-pis-
ton moves to the right; asindicated by the ar-
row. Theexhaust passage-ways15* andsteam
passage-way 16, leading from the left-hand or
steam end of the cylinder, are closed by the

Valve 4*, while the exhaust passage-way 14*

and steam passage-way 17, leading frowmn the
exhaust end of the cylinder, arein communi-
cation with the passage-ways 20 and 21, re-
spectively. These passage-ways 20 and 21
lead to opposite ends of the auxiliary-valve
piston 22 and the pressures on the ends of
the piston are practically equalized. In this
position of the valves it will be noted that
live steam from the steam-chest is admitted
from the passage-ways 6 and 6* to the rear of
the shoulder 22¢, thus holding the piston 22
positively over in the right-hand position dur-
ing the stroke of the pump-piston. Assoon as
the pump-piston passes the port 19 when near-
ing the end of the stroke live steam from the
cylinderisadmitted through the passage-ways
17 and 21 to the right-hand end of the auxil-
iary-valve piston 22, moving the latter to the
left and with it the valve 5. Theleft-hand po-
sition.of thevalve bisindicated in dotted lines.
Fhis movement of said valve permits steam to
enter the passage-ways 7 and 7* to the rear of
the shoulder 22¢, thus holding the auxiliary-

valve piston positively over to the left, and it |

alse permits the steam to pass through the
passage-ways 7 to the right-hand end of the
main- valve piston 8, thereby causing said
piston to move to the left and with it the
valves4and 4%,
latter isindicated in dotted lines. This move-
ment of the valves 4 and 4 to the left opens
the main port 3 to admit steam to the right-
hand end of the eylinder and also closes the
ports 13 and 14, leading to said end, and opens

communication between the passage-ways 16

and 20 through the ports 12 and 10 and be-
tween passage-ways 15* and 21 through ports
15 and 11. As the ports 13 and 14 are then
closed by the valve 4* the live steam admit-
ted to the right-hand side of the pump-piston
cannot pass through to the auxiliary-valve
piston.. The passage-ways 20 and 21 being
then in communication with the exhaust end
of the eylinder,the pressures on opposite ends

.of the auxiliary-valve piston will be equal-

The left-hand position of the |
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ized. When, however, the piston in its travel
toward the left-hand end of the eylinder
passes the port 18, live steam isadmitted from
the eylinder through the passage-way 16 and
ports 12 and 10 to the passage-way 20 and
thence to the left-hand end of the auxiliary-
valve piston 22, foreing the latter to the right
against the pressure of the live steam on the
shoulder 229, which has a smaller area than
the end of the piston, info the position shown
in full lines in [ig. 4. This movement of the
auxiliary piston and valve to the right cuts
off the live-steam pressure from the passage-
ways 7 and 7* and admits steam through the
passage-ways 6 and 6* to the left of the shoul-
der £2¢, thus holding the piston positively in
the right-hand position, and it also admits
steam through the passage-way 6 to the left-
hand end of the piston 8, moving said piston
to the right and carrying with it the valves
4 and 4%, thus again closing the ports 12 and
15 and establishing communication between
the ports 10 and 14 and between ports 11 and
13 and admitting steam through the main
port 2 to the left-hand end of the pump-cyl-
inder. The steam admitted through the pas-
sage-ways o the rear of the valve-pistons
escapes after the valves are thrown over
through openings 25, and thence passes out
through the passage-ways to the exhaust-
ports in an obvious maunner.

From the foregoing it will be seen that as
soon as the auxiliary valve is thrown over at
the end of the stroke live-steam pressure is
admitted behind the proper shoulder on the
auxiliary-valve piston to hold the valve posi-
tively in place during the stroke of the pump
and that the movement of the main valve,
which immediately follows, opens communi-
cation between the opposite ends of the aux-
iliary-valve piston and the exhaust end of the
pump-c¢ylinder, so that the pressure of the
exhaust-steam is applied to both ends of the
auxiliary-valve piston instead of to one end
only, thus preventing any distarbance of the
piston by the exhaust-pressure. If in Fig. 4
the exhaust passage-way 14* were not con-
nected to the exhaust end of the eylinder, so
that the pressure of the exhaust-steam would
be applied to the left-hand end of the auxil-
iary-valve piston, it will be apparent that the
exhaust - steam pressure acting through the
passage-ways 17 and 21 would have a tend-
ency to throw the auxiliary-valve piston back
to the left as soon as it had been moved over
by the live-steam pressure through the pas-
sage-ways 16 and 20 at the end of the pre-
vious stroke. It is necessary, therefore, for
the proper operation of the invention that the
passage-ways leading from the steam end of
the eylinder to the auxiliary - valve piston
should be closed while the passage-ways lead-
ing from the exhaust end of the eylinder to
the opposite ends of the auxiliary-valve pis-
ton should be open during the stroke of the
pump-piston in order that the valves may be
moved by the live steam when the pump-pis-
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ton passes thé steam passage-way at the end
of the cylinder and to neutralize the pressure
of the exhaust-steam by admitting it to both
ends of the piston. The valve 47, which eon-
trols these passage - ways, as shown in the
drawings, is connected integrally with the
main valve; but it may be arranged in any
suitable manner so as to operate simultane-
ously with the main valve.

In Fig. 7 we have illustrated a modifica-
tion the arrangement of which is similar to
that shown in Fig. 4, excepting that no pro-
vision is made for neutralizing the effect of
the exhaust-steam pressure upon the ends of
the auxiliary - valve piston. This arrange-
ment is somewhat more simple than the plan
shown in Fig. 4, although not quite so satis-
factory in its operation. In Fig. 7 instead of
having the two cross-connected passage—ways
14* and 15* leading to the opposite ends of
the pump- cyhnder we have but a single pas-

sage-way 14° leading to the exhaust, and the
valve 41’ which corresponds with ‘uhe valve 4°
in Fig. 4, is arranged so as to connect this
passacre Way with the passage-ways 20 and
21 alternately. In this figure, wherein the
valves are moved over to the right, it will be
noted that the pressure from the exhaust end
of the eylinder is conveyed through the pas-
sage-ways 17 and 21 to the right-hand end of
the piston 22, while there will be no appreci-
able counteracting exhaust-steam pressure
upon the left-hand end of the piston, for the
reason that the passage-way 20 is connect-
ed directly to the main exhaust-opening 1
through the passage-way 14°. This arrange-
ment is not as positive in its action as the ar-
rangement shown in Fig. 4, where the exhaust-
pressure is great, and movement of the aux-
iliary-valve piston is apt to result from this
source. Referring to Fig. 4, we find it desir-
able to connect the passage-ways 14* and 152
to points in the eylinder where the exhaust-
pressure through said passage-ways will be
practically equal to the exhaust- pressure
through the passage-ways16 and 17. Other-
wise the exhaust-pressure upon the opposite
ends of the auxiliary-valve piston would not
be equal.

Having thug deseribed our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is-

1. Ina steam -pump the combination with a
steam-cylinder having the main steam and ex-
haust ports and a piston-operated main valve
therefor, of an auxiliary valve controlling the
ports leading to the main-valve piston, a pis-
ton for operating said valve, and means for
operating said auxiliary-valve piston by live-
steam pressure and for holding said valve in
position by steam-pressure during the stroke

“of the pump.

2. Inasteam-pump the combination with a
steam-eylinder having main steam and ex-
haust ports and a piston-operated main valve
therefor of an auxiliary valve operated by a
piston and controlling the ports leading to the

é’;’g

main-valve piston, means for admitting live-
steam pressure from the cylinder alternately
to the opposite ends of the auxiliary-valve
piston at the end of each stroke, means for
holding said valve in position by live-steam
pressure duoring the stroke, and means for
admitting exhaust-steam pressure to both
ends of said piston during the stroke.

3. In a steam-pump the combination with a
steam-cylinder having main steam and ex-
haust ports and a piston-operated main valve
therefor of an auxiliary valve operated by a
piston and controlling the ports leading to the
main-valve piston, means for admitting live-
steam pressure from the cylinder alternately
to the opposite ends of the auxiliary-valve
piston at the end of each stroke, means for
admitting live-steam pressure to a portion
only of said piston during the stroke, and
means for admitting exhaust-steam pressure
to both ends of said piston during the stroke.

4. In a steam-pump the combination with
thesteam-cylinder having main steam and ex-
haust ports and a piston-operated main valve
therefor of an auxiliary valve operated by a
piston and controlling the ports leading to the
main-valve piston, means for admitting live-
steam pressure from the cylinder alternately
to the opposite ends of the auxiliary-valve
piston at the end of each stroke and for ad-
mitting steam-pressure from the steam-chest
to a portion only of said piston during the

‘stroke of the pump.

5. In a steam-pump, the combination with
the steam-cylinder having main steam and
exhaust ports and a piston-operated main
valve therefor, of an auxiliary valve operated
by a piston and controlling the ports leading
to the main-valve piston, and means for ad-
mitting live-steam pressure from the e¢ylinder
alternately to the opposite ends of the auxil-
iary-valve piston at the end of each stroke,
and for admitting exhaust-steam pressure to
both ends of said piston during the stroke.

6. In a steam-pump the combination with a
steam-cylinder having main steam and ex-
haust ports and a piston-operated main valve
therefor, of an auxiliary valve operated by a
piston and controlling the ports leading to
said main-valve piston, exhaust passage-ways
leading from the ends of the cylinder to a
valve-seat, steam passage-ways leading from
the interior of the eylinder between said ex-
haust passage-ways to said valve-seat, pas-
sage-ways leading from-said seat to the oppo-
site ends of the auxiliary-valve piston, and a
valve operating simultaneously with the main
valve and adapted to maintain communica-
tion between the oppogite ends of the auxil-
iary-valve piston and the passage-ways lead-
ing to the exhaust end of the cylinder and to
close the passage-waysleading from the steam
end of the cylinder during the stroke of the
pump-piston.

7. Inasteam-pump, the combination with a
steam-cylinder having main steam and ex-
hatist ports and a piston-operated main valve
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therefor, of an auxiliary valve operated by
a piston and controlling the ports leading to
the main-valve piston, means for admitting
live steam-pressure from the eylinder alter-
nately to the opposite ends of the auxiliary-
valve piston at the end of each stroke, to re-
verse the position of the auxiliary valve, and
for cutting off such pressure after reversal,
and means for admitting live-steam pressure
behind a portion of said piston to hold it in
position after reversal during the succeeding
stroke of the pump.

8. Inasteam-pump, the combination witha
steam-cylinder having main steam and ex-
haust ports, and a piston-operated main valve
therefor, of an auxiliary valve confrolling the
ports leading to said main valve, a piston for
operating said auxiliary valve, said piston
having annular shoulders near its opposite
ends, exhaust passage-ways leading from the
ends of the pump-cylinder to a valve-seat,
steam passage-ways leading from the interior
of the cylinder between said exhaust passage-

684,716

ways to said valve-seat, passageé-ways leading
from said seat to the opposite ends of the
auxiliary-valve piston, a valve operating si-
multaneously with the main valve and adapt-
ed to maintain communication between the
opposite ends of the auxiliary-valve piston
and the passage-ways leading to the exhaust
end of the cylinder and to close the passage-
ways leading from the steam end of the cyl-
inder during the stroke of the pump-piston,
and passage-ways leading from the steam-
chest to the rear of the shoulders upon the
auxiliary-valve piston, said passage-ways be-
ing adapted to be opened and closed by the
auxiliary-valve piston.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

JOHN B. POORE.
IRVING 8. DAVIS.

Witnesses:
ROBERT W ATSON,
M. F. SAxDoO.
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