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To all whom it may concermn:
Be it known that I, JAMES A. Wicas, Jr.,

of Birmingham, in the county of Jefferson

and State of Alabama, have invented a new
and Improved Steam-Actuated Valve,of which

the followingisa full, clear, and exact descrip-

t1ion.

The invention relates to _V&lVE}S for recip-

rocating engines; and its object is to provide
a new and improved valve which is simple

and durable in construction and very effect-

1ve and automatic in operation.

- The invention consists of a piston mounteds

to slide and carrying the main valve, tappet
reversing - valves adapted to shift the said
piston, and an auxiliary piston carrying the
auxiliary valve for controlling the movement
of the said tappet-valves.

The 1nvention also consistsin certain parts
and detaills and combinations of the same, as
will be hereinafter fully described, and then
pointed out in the claims.

Reference 18 to be had to the accompanying

- drawings, forming a part of this specification,
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‘haust-port ¢, leading to the outside.

1n which similar letters of reference indicate
corresponding parts 1n all the figures.

Figure 1 1s a sectional side elevation of the
improvement as applied to a channeling-
machine, Ifig. 2 i3 a sectional plan view of
the same on the line x « of Fig. 1. Fig. 3 is
a plan view of the valye plate or seat. Fig.
4 is a transverse section of the i 1mprm ement
on the line vy v of Fig. 1. Fig. § is an en-
larged plan view of the main piston andvalve,
and Kig. 6 1s a face view of one of the tappet-
valve seats. |

In the cylinder A operates, in the usual
manner, the piston B, supported on the pis-
ton-rod C. The cylinder A is also provided
with the usual inlet-ports ¢ and 6 and the ex-
The
ports a, b, and ¢ register with the ports o’ b’

¢/, respectively, formed in the valve plate or

seat D, secured on the top of the cylinder A.
Over the ports a’ 0" ¢’ operates a main slide-
valve H, secured in the middle of the main
piston I, held to slidein a compartment G of
the steam-chest H. The piston K is partly

open, and 18 provided with cylindrical ends
K7 and F* mounted to slide in the ¢ylinders
G’ and G formed in the endsof the compart-

'ﬁ ment G. Into the latter leads an inlet-pipe

I, provided with the usual valve I, for regu-

lating the admission of the motive agent..

The compartment G is divided by a partition
H’ from a compartment J, but is in commu-
nication with the latter by a transverse open-
ing H? formed in the said partition and
adapted tobe opened and closed by a valve H3
of any approved construction. (Shown in Fig.

4.) In the compartment J 18 held to slide

Iongitudinally an auxiliary piston K, carry-
ing a slide-valve L, similar in construction o
Lhe slide-valve I, previously referred to.
eylindrical ends K’ and K2 of the auxiliary
piston K are mounted in the e¢ylindrical parts
J” and J* formed in the ends of the compart-
ment J. The openings X3 in the eylindrical
ends I and K* connect the interior compart-
ment J with its cylindrical ends J’ and J~
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The

The auxiliary valve L, carried by the auxil-

lary piston K, operates over the ports d, e, and
7, of which the latter leads to the outside, as
is plainly shown in Fig. 4. The ports d and
e connect with the channels d’ and e, re-

75

spectively, leading to the ports d? and €* re-

spectively, opening into the cylinders G’
and G containing the ecylindrical ends E’
and F* of the main piston F. ¥rom the
middle port 7 lead in opposite directions the
channels f’ and f° leading to the ports /3

30

and 7% respectively, opening into the cylin-

ders N and N’, respectively, containing the
tappet-valves 0 and 0/, 1eSpeetwely, pro-
vided with the inwardly—extending pins O3
and O3 respectively, adapted to abut against
the ends.of the cylindrical parts F/ and F?of
the main piston F. Into thecylinders N and

N’ also open the ports g and A, connected

with the chanmnels ¢’ and A/, respectively,
leading to the ports g® and_h?* respectively,
opening into the chamber T and completely

QC

uncovered, s¢ that the motive agent in the

said compmtment J can at all tlmes pass
through the said port to the eylinders N and

N’, so as to hold the tappet-valves O and O/,

1espect1vely, on their seats. The eylinders N
and N’ are eonnected attheir inner ends with
the channels 7 and ¢/, respectively, leading to
the outer ends of the cylinders J” and J?, 2 Te-

spectwely, as 1s plainly shown in dotted hnes:-,

in Fig, 4,
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- The operation is as follows: When the ma-
chine is in the position shown in the draw-
ings, the main valve E and its main piston F
are 1n the right-hand position, while the aux-
iliary valve L and its piston K are in the left-
hand position. The motive agent, entering
the pipe I, passes into the compartment G and

- through the open piston K into the port o/,
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from whmh the motive agent passes into the
port o and to one end of the cylinder A, thus
forcing the piston B to the right. The tap-
pet-xfalw*e O"is then in its outer rmost position,
so that the motive agent in the cylinder end
J* at the right- hand end of the piston end
K* can pass throuﬂh the port 2’ into the cyl-
inder N/, and from the latter can exhaust
through the port /* into the channel 12 and
from the latter to the exhaust-port £, leading
to the outside. The motive agent, Whleh
passes from the chamber G thr ouﬂ'h the onen-
ing H* in the partition H’ into the compart-
ment J, now passes through the opening K3
in the cylmdel end K’ to the cylinder end J’,

thus forcing the auxiliary piston K with the |

auxiliary valve L to the right, so that the

port d is closed and the exhaust-port f is
- opened, whereby the motive agent from the

left-hand end of the main plston K 18 ex-
hausted through the port d? leading to the
channel d’, the latter opening into the port.

d. The aumhary slide-valve L. now opens

the port e and admits the motive agent to

the right-hand end F* of the main plston I

in the cylinder end G° so that the said

35 B

iIston I moveswith the main slide-valve E
to the left, and by its cylindrical end F’
strikes the projection O? of the tappet-valve
O, moving the latter outward. The move-

| ment of the main valve K to the left opens
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the port a’, thus admitting the motive agent
to the cylmdel A of the engine.
piston I strikes the tappet valve O, it ex-
hausts the eylinder end J? in the rear of the
aumhary piston K through the passage ¢’ into
the main auxiliary exhaust-port f by means
of the passage 72 The tappet-valve O closes
the pressure-port g in the end of the cylinder
N. The expansion of the motive agent at the

right - hand end of the auxﬂlmy piston K
causes a reversal of the said auxiliary piston
and 1ts slide-valve L,s0 as to close the ex-
haust-port . The slide- valve I, at the same
time opens the port ¢, so as to admit the mo-
tive agent to the passage ¢/, leading to the
port 62 and discharge the motive auent into
the eylmder G’ ag ainst the left-hand end of
the piston I, thus causing.a reversal of the

sald piston F to the right, carrying the main

- slide-valve H along and openmn‘ and closing

60

the main mlet-ports @’ and b’ and the ex-
haust-port ¢’. When the main piston F
leaves the tappet reversing-valve O or O/,
then it isimmediately for ced against 1ts V&IV(—}*
seat by the pressure on the rear end issuing
from the ports ¢g and 5, respectively, at all

tlmes connected with the mofive aﬂ*ent in the ! operating a

When the

413,005

i compartment J,this movement of the tap'pet—

valves always clo‘amﬂ' the ports + and 7/, re-
spectively.
The above-described movements will con-

tinue alternately as long as the motive agent

is supplied through the opening H*in the
partition H, and the speed at which the valve-
actuating pistons move is certainly controlled
by the valve HS3 which increases or dimin-
ishes the area of the auxiliary supply—open-
ing H* gradually. '

I do not limit myself to the precise con-

struction or forms shown, as they may be

modified in many respects without departing
from the scope or spirit of my invention.

Having thus fully deseribed my invention,

I claim as new and desire to secure by Letters
Patent—

1. In a steam-actuated Valve, the combma-
tion,with amain valveand a main piston carry-

ing the said main valve, of an auxiliary piston
carrying an auxiliary valve, and two tappet

reversing-valves controlled by the movement

of the smd pistons and valves, substantlally
as shown and described.

2. In a steam-actuated valve, the combina-

tion, with a steam-chest provided with two

compartments in communication with each

other, of a main piston held to slide in one of

the said compartments and carrying a slide-
valve controlling the egress of the motive
agent from or 1ts ingress to the cylinder,
an auxiliary piston carrying an auxiliary
valve and held to slide in the other compart-
ment of the steam-chest, and tappet-valves
controlled by the said main and auxiliary
pistons, substantially as shown and described.

3. In a steam-actuated valve, the combina-
tion, with a steam-chest provided with two

compartments in communication with each

other, of a main piston held to slide in one of
the saild compartments and carrying a slide-
valve controlling the egress of the motive
agent {rom or 1ts ingress to the cylinder, an
auxﬂlaly piston carrying an auxiliary valve
and held to slide in the other compartment
of the steam-chest, tappet-valves controlled
by the said main and. auxiliary pistons, and

-means, substantially as described, for regu-

lating the communication between the two
compartments of the said steam-chest, as
set Lorth.

4. In a steam-actuated valve, the combina-
tion, with two pistons and two slide-valves
arranged to move in alternation andadapted

to control the necessary supply-ports and

passages, of reversing tappet-valves adapted
to produce said alternating movement inde-
pendently of the movement of the main pis-
ton, substantially as shown and described.
5. The combination, with two tappet re-
versing-valves, of a valve-operating mechan-
1sm therefor, consisting of a palr of reciprocat-
ing pistons, one of which is connected toand
moves the main-valve of the engine, the other
a similar valve for controlling the
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movements of the main- valve piston inde-
pendently of the movements of the ¢ylinder-

plston substantially as shown and described.

. T'he combination, with the main valve, of
& main. piston actuated by a motive aﬂ*ent
and carrying the said valve, two tappet re-
versing-valves for reciprocating the said main
piston,and a second similar piston and valve
for imparting an alternating reciprocating
movement to the said main and auxiliary

valve pistons independently of the movement

of the cylinder-piston, substantml] y as shown
and described.

7. The combination, with a main piston
actuated by the motive agent, of two tappet
reversing-valves arranged to open and close
the main supply and exhaust ports inde-
pendently of the movement of the cylinder-
piston, and an auxiliary piston and valve:
controlling ports and passages for actuating
the said main piston in conjunction with the

said tappet reversing-valves, substantially as
shown. and described.

8. The combmatlon withthe main piston

actuated by the motwe agent, of two tappet
reversing-valves arranged to open and close

‘the main supply and exhaust ports inde-

pendently of the movement of the cylinder-
piston, an auxiliary piston and valve con-
trolling ports and passages for actuating the
said main piston in conjunction Wlth the
said tappet reversing-valves, and means, sub-

stantially as shown and deseribed, for regu-

lating the admission of the motive &went flom
the main piston to the auxiliary plston sub-
stantially as shown and described.

9. The combination, with two pistons and

valves, of two tappet reversing-valves for
producing alternating movement of the said

30

pistons and valves, substantially as shown 4o

and deseribed. |
JAMES A. WIGGS, JR.

Witnesses:
PAuUL PHILIP,
EpwD, C, PHILIP.
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