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To all whom it may concern:

Be it known that I, WirLrLiam D. HOOKER,
of Oakland, in the county of Alameda and
State of California, have invented certain new
and useful Improvements in Steam-Actuated
Valves; and I do hereby declare that the fol-
lowing is a full, clear, and exact desecription
thereof, reference being had to the accompa-
nying drawings.

My improvements in steam actuated valves
consist, first, in the employment of a single
auxiliary valve for supplying steam to move
the main valves of alltheengives; secoudly,in
exhausting directly from the chamber at each
end of the supplemental piston that movesthe
main valve into the condenser through a sepa-
rate and independent pipe, port,or passage, so
as to obtain the free action of the vacuum in
the condenser to aid in moving the supple-
mental piston that carries the main valve.

In the drawings I have represented the en-
gines mounted upon the condenser; but this,
in connection with an arrangement of pumps
to form a pumping-engine, I shall make the
subject of a separate application for a patent.

Referring to the accompanying drawings,
Figure 1 is an end elevation, showing the con-
denser and thesingle highandlow pressure en-
cine combined together. Tig, 2 isa eross-sec-
tion taken vertleally thxou"h the center of the
engine. Fig.3is a top view. I‘xgs. 4 and b
show parts in detail.

Let A represent a condenser having a high-
pressure engine, B, and a low-pressure engine,
C, mounted upon it atornearone end. I pre-
fer to mount these engines on opposite sides
of the condenser ; but if a single condensing-
engine is used it can be mounted directly up-
on it or otherwise.

The exhaust-port of the engine B, I connect
with the steam chest of the low-pressure en-
gine C by a pipe or other passage, D, which,
as herein represented, passes across above the
coudenser, while the exbaust-port of the low-
pressure engineCis connectud with the interior
of the condenser.

E is the auxiliary valve, which supplies
steam to move the supplemental piston that
carries the main valve of thehigh-pressure en-
gine B, and which may be moved by the main
piston of the engine acting against tappets f
in the main eylinder, as described in my Let-
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ters Patent on ¢ direct-acting encrmes,” No.
109, 1“61 dated December 6, 1810 or in any
other approved way. Steam is admltted by
this auxiliary valve through the ports g g to
each end alternately of the chamber in which
the supplemental piston moves, so as to drive
the supplemental piston, while the main valve,
which supplies steam to move the main pis-
ton, is carried by this supplemental piston.
The low-pressare engine G, I donot provide
with any auxiliary valve, but I provide it with
a supplemental piston-chamber, H, and sup-
plemeuntal piston, which carries a main valve,
L, in the same way as hereinbefore deseribed
for the high-pressure engine. A very suita-
ble arrangement for admitting the steam to
drive and cushion the supplemental piston is
shown in my Letters Patent dated December
18, 1868 ; but I do not confine myself to any
specific arrangement for this purpose. I then
connect the supplemental piston-chamber H
with the sameauxiliary valve-chamber, E, that
supplies steam to move the supplemental pis-
ton and main valve of the high-pressure en-
gine by means of pipes, ports, or passages jj,
so that the sameaunxiliary valve supplies steam
to move the main valves of both engines. If
the pistons of the engines are to be moved in
opposite directions, I cross the pipes, ports, or
passages j j, as represented in the drawings,
so that the steam is delivered simultaneously
at the opposite ends of the supplemental pis-
ton-chambers of the two engines. This ar-
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rangement insures a simultaneous action of .

the valves in the two engines, so that the ex-
haust-steam from the high - pressure engine
passes directly into the cylinder of the low-
pressure engine at the same time that the ex-
haust that connects the low-pressure engine
with the condenser isopened, thus causing the
vacuum in the condenser to aid in moving the
main piston.

K K are the pipes, ports, or passages which
connect the condenser with the exhaust-pas-
sages that lead from the ends of the supple-
mental piston-chamber through the auxiliary
valve - chamber. Heretofore these exhaust-
passages havealways been connected with the
main exhaust from the engine before they
reached the condenser, so that the vacuum in
thecondenser had littleeffectin aiding tomove
the supplemental piston and main valve, owing
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to the back-pressure of the steam in the main
exhaust-passage. By my arrangement, how-
ever,] connect these ports or passagesdirecily
with the condenser. This arrangement sim-
plifies the compound condensing-engine and
renders it much more effective than heretofore.

Having thus described my invention, wbat
I claim, and desire tosecure by Letters Patent,
is—

1. The combination, with one prime aux-
iliary-valved direct-acting engine, of one or
more secondary engines having no auxiliary
valves, so that the steam supplied by the aux-
iliary-valved engine shall drivesimultaneously
the valves of all the secondary engines, sub-
stantially as shown and deseribed, and for the
purpose set forth.
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2. An auxiliary-valved engine adapted to
supply steam to drive simultaneously the main
valves of all the secondary engines, substan-
tially as shown and deseribed.

3. Thecombination, with an auxiliary-valved
engine and an engine or engines having no
auxiliary valves, of the pipes or passages con-
necting the engines with the condenser con-
trolled by the auxiliary valve, substantially as
set forth. '

In witness whereof I have hereunto set my
hand and seal.

WILLIAM DAVIS HOOKER. [L.s.

Witnesses:
EpwARD E. OSBORN,
W. F. CLARK.
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