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~ being opened positively and remaining open

~ auxiliary pistons is completed.

- the valves, showing them.in their middle po-

~of the motive agent to and its egress from the
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X0 all whom it may concern : -
_Be it known that I, WirrtiaM CRAIG, of
Brooklyn, in the county of Kings and State of
New York, have invented a new and useful
Improvement in Steam-Actuated Valves for
Direct- Acting Engines, of which the following
| i

In direct-acting engines such as are used
tor working pumps, and for other purposes,
the main valve, which edntrols the admission

main cylinder, has connected with it an aux-
1liary piston or pistons, upon which the mo-
tive agent acts to move the main valve, and
the motive agent is admitted to act upon sald
auxiliary piston or pistons by an auxiliary
valve which is actuated positively from the
piston-rod or other reciprocating part of the
engine. , - S

My invention relates to that class of direct-
acting engines in which the auxiliary valve
consists of a rod or stem passing centrally
through the auxiliary piston or pistons and
main valve, and operated by a tappet-arm on
the piston-rod of the engine striking tappets on
the said rod or stem. B o

An important object of my invention is to
dispense with all ports in the valve-chest ex-
cept the induction and-eduction ports leading
to the main eylinder, and also to construct the
engine so that the main valve, with its auxil-
lary pistons, and the auxiliary valve will, when
moving, always travel in opposite directions,
80 as to insure the ports which admit the mo-
tive agent to act upon the auxiliaty pistons

until the movement of the main valve and
The invention consists in novel details of
construction and combinations of parts here-
inafter deseribed, and pointed outinthe claims,
and whereby the desired end is attained.
- In the accompanying drawings, Figure 1 is
a longitudinal section of an engine embodying |
my invention, the parts being shown in the
position which they occupy justafter the move-
ments of the main and auxiliary valves have
been completed. - Fig. 2 is a similar section of

sition.

Fig. 3 i3 a horizontal section of the

~valves and valve-chest and a plan of other ﬁ
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parts of the engine, showing the main valve

| in a central position. Tig. 4 is an inverted
' Fig.

plan of a portion of anauxiliary valve.
018 a transverse vertical section on the dotted
line z z, Figs. 1 and 2; and Figs. 1%, 2%, 8%

4, and 5* are views similar to thoseabove de-

55

seribed, illustrating a slight modification of -

my invention. ~ A

~ Similar letters of reference designate corre-
sponding parts in all the figures. - .
A designates the main cylinder of the en-
gine. B designates the main piston, and B’ dess
ignates the main piston-rod. The eylinder A
Is surmounted by a valve-chest and auxiliary
cylinder, C, to which steam or other motive

agent enters 'thI‘OI_lgh‘ a,njnlet?' a.  From the

valve-chest and e¢ylinder C inductionand edue-

tlon ports b b’'lead to the ends of the main cyl-

Inder A, and an exhaust-port, ¢, leads to the
exhaust cavity or outlet d. | -
D designates the main valve, which has a
cavity, e, and constitutes a simple D slide-

‘valve. Tt is located between two auxiliary
pistons, D' D formed with or rigidly attached

to 1f, so that they all move together; and the
pistons may be provided with any suitable
packing. .
1 designates the auxiliary valve, which con-
sists simply of a rod or stem working in stuff-
Ing-boxes C’ in the heads of the chest and cyl-
inder C, and having applied to it tappets or
collars f 7. - o
- Between the tappets or collars f f there is
a tappet-arm, F, which is fast on the main
piston-rod B', and, by striking one or the other
of the tappets or collars, moves the auxiliary
valve B. The auxiliary valve E works in a

“tight manner through the mainvalve and Alx-

iliary pistons. . | |

As here represented, the valve D is held
against turning in its chest by means of a
Screw or projection, g, on the chest: entering
a groove, ¢, in the valve D, and the auxiliary
valve K 18 prevented from turning by a screw
or projection, &, on the valve D entering a
groove, 4, Kig. 1, or 7, Figs. 1* and 5%, in the
auxliliary valve E. This screw or projection
h may be inserted downward, as shown in
Fig. 1, or "horizontally, as’in Figs. 1* and 5%,
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The groove 7 also forms a port, as hereinafter =
described, and in the under side of the said -




10

25

¢)
o

valve E arc two other grooves, j i, which

Steam or other motive
agent is supplied to the port ¢ by a port or
ports in the valve D. In Fig. 1 two ports, £
I/, are shown, one on each side of the screw Jis
but one port only will suffice, like the port I
in Fig. 1%, Intheunderside of the valve arc
two exhaust-ports, I 7, which lead from the

form exhaust-ports.

hore or hole in the valve D, through which

the valve T passes, to the cavity e in the valve.
When the main valve D oceupies the position
shown in Fig. 2 relative to the induction and
eductionportsd V', the atixiliary valve Ii would
never be in the position there shown; but1t1s
here shown in such arbitrary position so that
the relative dimensions of the valves and ports
may be seen. R

In Fig. 1 IThave represented the main valve
D and pistons D’ D*in the extreme right-hand
position and the auxiliary valve I in the lett-
hand position. Steamis now admitted to the
port b and lefs side of the piston B, to force the
piston toward the right, and at the same time
the ports &’ ¢ are in communication through
the cavity ¢ in the valve D, so as to allow

steam to exhaust from the right-hand side ol

the piston. When the piston B approaches
the right-hand end of the cylinder, the tap-
pet-arm I' will strike the tappet or collar /7

and carry the auxiliary valve E toward the
right. As soon as the port ¢ in the auxiliary

valve E is exposed on the right of the piston
D, the steam passes from the cylinder C
through the ports &’ and 4 in Fig. 1 or k and
i in Fig. 1%, into the right-hand end of the cyl-
inder C, and, acting on the piston D, throws
the valve D toward the left, opening the port
)’ to the steam and placing the ports b and ¢
in communication, to allow steam to exhaust

1o from the left-hand end of the cylinder A, and
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the piston B to malke its return-movement.

As shown in Fig. 2, the port ¢ is just about
to be exposed at the right of the piston D
and the portj is brought into communication
with the port I at the same instant, and con-
sequently, as soon as steam passes to the right
hand of the piston D it can exhaust from the
left-hand end of the cylinder C, through the
ports j and I, into the valve-cavity ¢, and con-
sequently the main valve and auxiliary pis-
tons are free to move toward the left.

It will be seen that by my invention 1 ena-
ble the steam for operating the main valve and
auxiliary pistons to be passed to and from
the ends of the cylinder C through the main
valves and pistons themselves, and thus dis-
pense with any ports in the chest, except the
main induetion and eduction ports to the main
cylinder.

1t will be observed that the exhaust-ports

i are considerably shorter than the induetion-
port i, and as the valve B and main valve D
move always in opposite directions, the port
passes beyond the left-hand end of the piston
D’ before the main valve completes 1ts move-
ment, and sufficient vapor is trapped in the

. .
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cylinder or chest to cushion the auxiliary pis-
tons and prevent slamming.

The construction shown in Figs. 1% to 5%,
inclusive, differs from that shown in Figs. 1 to
5, inclusive, in that the portion of the stem or
auxiliary valve I which is within the cylin-
der C and works through the main valve D
and auxiliary pistons D’ D?is larger in diame-
ter than the portions which work through the
heads of said cylinder C, thus forming shoul-
ders o ¢o. The pressure of steam on one Or
the other of these shoulders aids in moving the
said stem or valve and relieves the tappet-arm
of a part of the work required to move said
stem or valve. Suppose, for example, that
the auxiliary pistons and main valve have
been moved to the right, as shown in Fig. 1%,
the live steam being in the left-hand end of

70
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the cylinder C, and suppose that the area of 83

the shoulder o on the stem is one square inch.
Now, when the tappet-arm I strikes the tap-
pet-collar 77, the auxiliary valve is moved to-
ward the right; but the steam, pressing upon
the shoulder o, aids, in moving the valve to
the extent of its pressure on one square inch,
and to that extent relieves the strainupon the
tappet -arm.  After the stem or valve has
moved far enough to admit live steam to the
richt-hand end of the auxiliary cylinder C,
and to place the left-hand end thereof in com-
munication with the exhaust, the live steam
acting on the shoulder o', being unbalanced by
any material pressure on the shoulder o, will
check the movement of the stem or valve IS
and prevent its moving beyond the- desired
point, ° S

It will be observed that all the ports for ad-
mitting steam to and exhausting steam from
the auxiliary eylinder are formed in the main
valve and auxiliary valve, and that there are
no ports or passages whatever in the auxiliary
cylinder, except the main induction and ex-
haust ports.

What I claim as my invention, and desire to
secure by Letters Patent, 18—

1. The combination, with the auxiliary cyl-
inder C, the auxiliary pistons D’ D? fitting the
bore of said eylinder, and the main valve D,
interposed between said -pistons, said pistons
and valve being constructed with a central
bore or aperture, and with a port, %, or ports
I I, leading from the induction-space ot the
chest, and ports 7, leading from the exhaust-
cavity of the valve to said aperture or Dbore,
of the auxiliary valve working through said
main valve and pistons, and constructed with
grooves which form ports, for establishing
communication between the ends of the aux-
iliary cylinder and the said ports in the main
valve, substantially as and for the purposc
herein described. .

9. The combination of the auxiliary cylin-
der (, the main valve and auxiliary pistons 1)
D’ D, constructed with a port, k, or ports kI
and ports 7 7, and the auxiliary valve 15, con-

structed with the long port ¢ and the two

QO
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shorter ports 7 | 7 311 substantially as andfbr t'o"coutr'ol the a-dmiséi_oﬁ of a motixre-agenﬁ to.
the purpose described, whereby communica- | the ends of said auxiliary cylinder and its ex- 15

tion is afforded between the ends of the auxil-
1ary cylinder, the live-steam space, and the

haust therefrom, the portions of the auxiliary
valve which work through the ends of said

5 exhaust-cavity of the main valve through the | cylinder being of smaller diameter than the
sald portsinthe main valve and auxiliary pis- | portion within the cylinder, so as to form the |
tons and the said ports in the auxiliary valve, | shoulders o o/, substantially as and for the-pur- 20
and without the necessity of ports or passages | pose described. o | |
through the auxiliary eylinder C. | o xwr |
10 3. The combination, with an auxiliary eyl- | ' = - WILLIAM CRAIG.

inder and a main valve and auxiliary pistons
working therein, of an auxiliary valve work-
ing through the main valve and said pistons, |

Witnesses: -
FREDK., HAYNES,
ED, L. MORAN.
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