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o all whom it may concern: |

mining eng _ _ _
Japan, residing in the city of Aomori, in the
Iimpire of Japan, have invented certain new
and useful Improvements in Steam-Actuated

Valves, of which the following is a specifica~-

tion.

cooperating with each other are employed to
eflect ingress and egress of motive fluid to

the actuating-cylinder of an engine or pump. -

One object of my invention is to provide
means whereby the auxiliary-valve mechan-

“1sm may be manually operated when the pis-

ton and prumary valve occupy non-acting or
dead-center positions to effect initial move-
ment of the power-piston by admission to

the cylinder of motive fluid, thereby avoid-
1mg the laborious operation of prying the
parts off center.
auxiliary valve in a manner to cause the same

I preferably construct the

to be primarily operated by the main valve,
which construction possesses many advan-
tages over constructions of the prior art,
wherein the auxihary valve primarily actu-
ates the main valve.

operate the main valve in order to effect ini-

tial movement ot the piston from a position

of dead-center such movement can be ef-

fected only by an application of great man-

ual power, mmasmuch as the cushioning ac-

% ‘tion of the steam caused by closure of the va-

malin valve.

rious ports when the parts are all in an inter--
mediate position would serve to lock the
In my improved construction,

where the main valve 1s-locked in a dead-cen-

ter position, movement of the auxiliary valve

may easlly be accomplished, inasmuch as the
same 1s at all times steam-balanced, and in-

stead of actuating the main valve by me-

ects 1nitial

chanical contact therewith e

movement of said valve by the admission of

steam thereto.

- Itiswell known in pumping machineryem-
ploying steam-actuated valves that when the

piston and valves cease operating at a point

where the same occupy an intermediate po- |

My imvention relates to steam - actuated
valves wherein a primary and auxiliary valve:

piston therein.

mediate position.

[t will be obvious that
i constructions wherein it 1s necessary to

, | | sition in the cylinder and steam-chestit isim-
Be it known that I, Toxurcairo Kasaz, | p
gineer, a subject of the Emperor of

ossible to effect entrance of steam on either
side of the main piston unless the said valve
mechanism 1s given a slight initial move-
ment. This 1s a serious defect, especially
where the pump 1s of large capacity, as the

parts are heavy and very difficult to move.
- By the employment of my improved device
‘the operator may with comparative ease ac-

tuate the auxiliary portion of the wvalve
mechanism to displace the same from its in-

termediate position, and therebyeffect an ini-

tial reciprocation of the primary valve,which
action results in the admission of steam to the
main cylinder, causing reciprocation of the
My mvention will be more fully described
by reference to the accompanying drawings
and will be more particularly pointed out in
the appended claims. '

In the drawings, Figure 1 represents an
axial section of a cylinder and piston, show-

ing my unproved valve mechanism in codép-

eration therewith. In said figure the piston
and valve mechanism are shown in an inter-
Kig. 2 1s a view similar to
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Fig. 1, showing the manually-operable mech-

anism of the valve in a slightly-changed posi-
tion.  Kig. 3 is a sectional view similar to the
above-described figures, showing the main

piston and the valve mechanism reciprocat-
ing toward the right of the cylinder.

Fig. 5 1s a stmilar view showing the
arts traveling toward the left of the cylin-
er. Kig: 6 1s a transverse fragmentary sec-

tion of the manually-operable portion of the

valve mechanism, showing the manner in

which the same 1s mounted in the steam-

chest. |

" Like characters of reference - designate

similar parts throughout the different figures

of the drawings. R ' .
My mmproved valve structure is shown in

connection with a cylinder A, having a recip-

rocating piston B, connected with a piston-

rod C m the usual manner. A steam or
valve chest D 1s provided and communicates
with said cylinder A by means of ports ¢ and

8o

_ : Fig.41s-
a similar view showing the piston and valve
mechanism reciprocated to an extreme posi-
tion. '
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b, which respectively extend ifrom a central
position in the valve-chest to points adjacent

- the outer ends of said cylinder. - Said steam-

chest D 1s provided with an inlet K and an ex-
haust ¢, the latter communicating with the
steam-chest by means of a port terminating
at the point abreast of the chest-terminals of
the portseand 6. Thevalve Iii, having a cen-
trally-disposed exhaust-cavity, travels upon
a valve-seat, 1n which the exhaust ¢ and ports
¢ and b of the cylinder terminate. Said
valve I 1s provided with vertical extensions
d d’, which are adapted to receive an auxil-
1ary piston-rod F. Said piston-rod 1s pro-
vided with collars ¢ ¢/, engaging, respectively,

the outer faces of the extensions d d’, which

hold said piston-rod F in a fixed position
upon the valve I&. Said rod ¥ carries upon
1ts outer ends auxiliary piston-heads 7 f*, the
same being housed in auxiliary cylinders G/,

located at opposite ends of the steam-chest D.

The length of said cylinders G and G’ 1s pret-
erably equal to the length of stroke of the
valve I, the heads " thereby engaging the
end walls of said auxiliary cylinders to limit
endwise reciprocation of said valve.
cylinder G communicates with the steam-
chest D by means of a by-pass port #, the
cylinder G’ being likewise provided with a
communicating by-pass port A’, terminating
in the steam-chest. Communication 1s also
provided between the auxiliary c¢yhnder G
and the main cylinder A by means of an
auxiliary port {,which terminates 1n a slot m,
which latter intersects the inner periphery of

the eylinder A. The auxiliary cylinder G’ 1s

similarly provided with an auxihary port /',
terminating in a slot or groove m’ within the
cylinder A. An auxiliary valve H, Fig. 6,
adapted to slide in horizontally-recessed por-
tions in the walls of the steam=-chest D,1s pro-

~ vided, which valve 1s adapted to be moved
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by the operator independently of the move-
ment of codperating elements of the valve
structure. Said valve H preferably extends
across the auxiliary piston F and 1s located
in a position to be engaged and reciprocated

by the extensions d d" of the valve K. Said

valve H communicates with ports 4 A" and
has a centrally-disposed exhaust-cavity com-
municating with an auxiliary exhaust-port
K’. Said exhaust-port K’ extends down-
wardly and communicates with the main ex-
haust ¢. . The valve H, as will be seen from
the various figures, 1s located in a position re-
verse to that occupied by the main valve,
although both operate in the same general
direction.

said valve H may be manually operated to
cause an initial movement of the primary
valve mechanism when the latter occupies
an 1ntermediate position, which means con-
sist in the preferred form of a lever £, adapt-
ed to extend through a slot & in the side
65 wall of the steam-chest D. (See Fig. 6.)

Said

Means are provided whéreby
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The operation of myimproved valve struc-
ture is as follows: When the piston B and the
valves K and H occupy an-intermediate po-
sition, the ports a¢ and b, leading from the
steam-chest D to the cylinder A, and the
ports h &', leading from the steam-chest to
the auxiliary cylinders G &/, are closed. It
will be obvious that when the parts cease op-
erating and are in the position just described
the piston B cannot be reciprocated without
olving the valve H an 1mitial movement.
When' pressure exists in the cylinder A, it

valve £ by an application of manual power,
inasmuch as the steam would form a cushion
between the outer as well as the inner faces
of the auxiliary pistons and cylinders. This
defect is present in all pumps and engines
of the prior art employing steam-actuated
valves and is avoided in my construction by
providing an auxiliary valve I, adapted to

be moved independently to the valve I&. To

start the pump when the piston and valves

are in an intermediate or dead-center posi-

tion, it is merely necessary to reciprocate the
valve H in one of two directions, according
to the direction which it is desired that the
piston B should reciprocate. LReferring now
to the action which takes place when the aux-

iliary valve has been moved to the left, it_g

Y

‘would be difficult to effect movement of said .

el T

will be seen that live steam 1s permitted to
enter the auxiliary cylinder ' from the
steam-chest D through port A’. Steam-

pressure acting upon the left side of piston
17 will cause the valve I and the auxibary

valve H to move toward the right, as shown

in Fig. 3, thereby effecting closure of the port

kR 1h'. It will be noted, however, by reference
to Fig. 2, that before the port 2’ has been cut
off by valve H the port ¢ will have been
opened by valve E, thereby admitting steam
to the left-hand side of piston f by means ot
port [, which communicates directly with
the cylinder A. As the parts move toward
the right, Fig. 3, the auxiliary valve H opens
communication between the auxiliary cylin-
der G and the steam-chest D through port 4,
thereby admitting pressure to the right-hand
side of piston f.
sistance on the piston fdoes not prevent but
merely retards further reciprocation of the
valve I& to the right, owing to-the mncreased
surface area acted upon by steam entering
the port [ over the surface area of piston f,
acted upon by steam entering through port
h. The parts are thereby slowly but con-
tinuously driven to the right until they oc-
cupy the position shown in Fig. 4, wheremn
the piston B and the valve mechanism oc-
cupy an extreme position.  Reverse recip-

‘rocation of the piston B must be preceded by
reciprocation of the valve Ii to the left, n or-

der to close the port a to the steam-chest and
establish communication between the steam-

| chest D and port b. This is effected in the fol-

This counter action or res
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lowing manne_f_: As the piston B reaches its
extreme limit of movement to the right of cyl-

inder A the inner end of the slot m’ will have
been put into communication with the port

a, through which live steam admitted 1nto
the cylinder A will have access to the cylin-
der G’ by means of port I’, thereby forcing

this action.upon the piston 1’ is supple-
mented by steam passing through the port
h and acting upon the piston f. = This pres-
sure upon both of the auxiliary pistons not
being resisted by a counter-pressure will ef-
fect a very rapid movement of the valve E
to the left until the same is in the position
shown 1 Kig. 5, wherein the port b is par-
tially open. HFurther movement of valve E

to the left will be resisted by steam passing

through port A" (about to open) and engag-
ing the piston f* on its left surface. It will
also be noted that steam-pressure on the left
of piston f has been cut off by the closure of
port h. Further movement of the valve E
toward the leit will now be effected by steam
“entering the port /" and overcoming the pres-
sure of steam entering port ~’, which move-
ment 1s caused by the fact that the surface
area of the piston-head f” on the right side
thereotf 1s greater than the surface area on
the left side. This counter-pressure thus
effects a very slow movement of the valve E
during the remainder of its travel to the left,
and thereby a gradual opening of the port .
'This action 1sadvantageous in pumps, since it
1s 1Injurious to the mechanism to cause a sud-
den forceful action upon a column of water.

Heretofore indevices designed to effect mi-
tial displacement of pump-valves when the
parts are on a dead-center the operator has
been forced to move the entire valve mechan-
ism, where in my improved device it isnot es-
sential to moveor in any way alter the position
of the main valve K, movement thereof be-

ing eliected by steam-pressure caused by re- |

ated by the main valve.

the valve E to the left. It will be noted that

3

cipfocation of the auxiliary valve. After 45

the pump mechanism has been started the
auxiliary mechanism will be primarily oper-

While I have herein shown and described
the specific form of my device, it will be ob-

vious that changes may be readily made

therefrom without departing from the spirit
of the invention. o
- Therefore what I claim, and desire to se-
cure by Letters Patent, is— N

In an engine, the combination with a
primary cylinder, of a reciprocating piston
therein, a steam-chest, primary-cylinder ports

leading from said chest to said primary cylin-

der, a main exhaust-port common to said cyl-
inder-ports, a primary slide-valve cooperat-
ing with said primary and main exhaust-
ports, an auxiliary piston -rod rigidly se-
cured to said primary shde-valve, auxiliary
pistons mounted on the opposite end of said
rod, auxiliary cylinders for said pistons, said
cylinders being formed in compartments
separate from the steam-chest, by-pass ports
leading from said steam-chest to the imner
ends of sald auxiliary cylinders, an exhaust
K’ adjacent said ports, auxiliary ports lead-
ing from the outer ends of said auxiliary cyl-
inders to sald primary cylinder, said auxiliary
ports terminating in open grooves formed in
the wall of said primary cylinder, a steam-
balanced auxiliary valve mounted in said
steam-chest and actuated by said primary

slide-valve, said auxiliary valve cooperating
- with the chest-terminalsof said auxiliary cyl-

inder ports and sald exhaust K’, and a handle
for said auxiliary valve projecting through a
slot formed in the wall of said valve-chest. -

In testimony whereof I affix my signature
In presence of two witnesses.

o TOKUICHIRO KASAT
Witnesses:

R. S. MILLER,
U. ISHIWARA.
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