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To all whom 1t may concern:

Be 1t known that I, Le GranD SKINNER,
a citizen of the United States, residing at
Erie, in the county of Erie and State of
Pennsylvania, have invented certain new

~and useful Improvements in Engine-Valves;
“and I do hereby declare the following to be

10

a full, clear, and exact description of the

~ invention, such as will enable others skilled

in the art to which it appertains to malke

~and use the same, reference being had to the

~accompanying drawings, and to the letters

- of reference marked thereon, forming

15
- valves, and particularly to valves of the ro-

part
of this specification. o
My invention relates to steam engine

~tary type, and has for its object the combina-

20
~ chest cover 1n such a manner that the valve

35
- to my invention thereof, as there are many

40

25
~ retained in proper contact with the valve-

tion with a rotary steam engine valve, of one
or more cylindrical shells between the valve
plate resting upon the valve and the steam

is largely relieved from the normal pres-
sure of steam in the steam chest and the
ordinary wear of the valve is compensated
for, so that while the valve is at all times

seat, yet it is free from undue pressure of the

- steam thereon.

30
- tary valves, and balancing shells or cylinders
to slide valves, but I am not aware of any

I am aware of the fact that it 1s not new
to apply rectangular balancing plates to: ro-

construction having been made 1n which cy-
lindrical balancing shells have been com-
bined and used with rotary valves prior

difficulties to be overcome in the application

of cylindrical balancing mechanism as here-

tofore used on slide valves to a rotary valve

so as to produce the results above noted.
The features of my invention are herein-

after fully set forth and explained and illus-

~ trated in the accompanying drawings, in

50

the valve-chest cover removed.

which :
Figure 1 shows in elevation a steam en-
gine cylinder embodying my invention with

~ parts thereof broken away. Iig. 2 shows

an enlarged section of a portion of a steam
engine cylinder with my improved valve

mechanism therein. Fig. 3 is a top or plan

view of my improved valve mechanism with
Fig. 4 1s a

- transverse section of a steam engine cylinder
through one of the valve chambers showing

55

the valve mechanism partly in elevation and

~ partly in section. Fig. 5, shows a modified

e |

| construction of the balancing mechanism of
my improved valve.
In the drawings illustrating my invention,
A, 1s an engine cylinder, A’, the piston of
the engine, B, the steam chest, and C, a
steam inlet pipe on the top thereof. At each
end of the steam-chest, B, in valve-chambers,
B’, there 1s a steam 1nlet valve, D, operated
by means of valve-rods, L, I, in the usual
manner, and at the bottom of the ends of
| the cylinder, A, there are the usual exhaust
valves, F, F, operated by valve-rods, G, G,
in the usual manner.
The inlet valves, D, are mounted on valve-
seats, H, preferably provided with ports, A,
k', and the valves, D, are provided with cen-
tral chambers, D’, extending transversely
i therethrough into which the steam passes
| from the valve chambers, B’. In the lower
| surface of the valve, D, 1 make a direct
port, ¢, and also a recess, d”, which operate
when the valve is rotated, to open 1t, first Lo
admit steam to both ports, 2, and A/, through
triple port openings, 1, 2 and 3, 1n the valve,
D, and when the valve, D, 1s further ro-
tated toward and to its full open point, the
port, d, coincides with the valve-seat port,
k', and the port, d* of the valve coincides
with the valve-seat port, A.

In the upper part, D?, of the valve, D,
there 1s a longitudinal recess, ¢*, which com-

——

municates with the valve chamber, B/, and

resting on the top, D2 of the valve, D,
there 1s a valve-plate, I, the under face of
which 1s concaved to form a bearing for the
upper half, D?* of the valve, and through
this plate there 1s a passage, 2, communicat-
ing with the recess, d°, in the upper part of
the valve, D. This plate 1, 1s provided with

1ts sides, which contact with lugs, 6, at the
ends and sides of the valve chamber, 13/, and
moves freely up and down therein.

On the top of the valve-plate, I, there is
adjustably secured one or more cylindrical
shells, J, closed at the bottom, and prefer-
ably adjustably secured to the inside of the
valve-chamber cover, K, there are like cylin-
- drical shells, L, closed at their upper ends

within which the shells, J, telescope, so as

to form a cylindrical chamber, J’, between
sald shells, and to make a steam-tight joint
' between said shells I provide packing rings,
4, in the periphery of the shell, J. I‘rom
the chamber, J’, I provide a passage, 7’, con-
i nected by pipe connections M, M’, with the

Jugs, I’, at its ends and at intervals along
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exhaust of the engine or with the atmos-

phere., 1In the dmwnws Figs. 3 and 4, 1

‘have shown four pairs “of Shells J, and L,
secured to the valve-plate, I, and mlve cham-

ber cover, K, thereby producing four cham-
bers, J’, W’Qlch I have shown connected by
pipes, ] \/I with a branch pipe, M’, leading
so that the balancing action of
all of the chambers J7, 18 umformly exerted
on the back of the leve-plate I. These

balancing chambers, J’, cut off the live steam
from th’e oreater part of the area of the
valve- plate, I, and a further portion of the

pressure thereon 1s counterbalanced by the
steam 1n the recess ¢® between: the top of the

valve, D, and the under side of the nlate, 1.
The I'emfunder of the plate, I, subject to the
steam pressure 1n: the valve- clnmber B, 1

sufficient to retain: the valve plate I, in con- '

tact with the top, D? of the valve, D, and
the free vertical movement of tht_; valve-
plate, I, also operates to take up any wear
of the valve, D, on the valve-seat, so that
the parts are leWfLys in operative 4::011(:111:1011

In: Kig.
struction of the mechanism forming cham-
bers, J2. In this construction the upper
shell L7, 1s open at 1ts top, and between the

upper edge of its periphery and the inside

face of the valve-chamber cover, I, I make
a steam-tight joint in the usual mfmner and
to keep: the shell, I/, in close eontact ‘With

- the valve- chamber cover when there 1s no

35

40

_ Otherwise the structure shown in Fig. 5,

steamy in the valve-chamber, B’, T provide
springs, /, between the lower edoe of the
shell, 1.7, and the top: of the Valve plate, L.
1S
constructed the same, and produces like re-
sults as that hereinbefore described.

For lubricating the valve mechanism here-
inbefore descrlbed I connect the stem of a
lubricator thrmwh an opening, A, 1n the

- valve-chamber cover, K, Whence the 011 drops

45

00

55

60

of the

down into a 1"@0@38, I’*’ in the top
valve-plate,

through: a hole, 7, leading from the bottom

of the recess, It th}:'mwh Fhe valve- plate, L,

where 1t communicates with the longltudmal

recess, ¢*, 1n the top, D? of the valve, D,

which recess operates to distribute the oil
both ways along the top
tween it and the under surface of the valve
plate, I, thereby lubricating the valve mecha-
nism, after which the oil passes through the
ports h, and A’, into the cylinder, A.

In operation the mechanism hereinbefore
deseribed not only reduces the pressure of

the steam in the valve-chamber, B’, upon

the valve-plate, I, and therefore of the valve,

D, upon the valve-seat, H, but the recess d*
1n the top, D?, of the valve, D, also operates
to reduce the pressure of the valve- plate, I,

upon the valve, D, and at the same time di-

6o

minishes the friction between the valve- plate
I, and the top of the Valve, D.

5, I have shown a modified con-

I, and thence passes down

of the wvalve be-

990,305

I have thus shown and described a con-

venient form of mechanism for approx-

mately bahncmﬂ' a rotary steam engine

alve. . It 1s obvmus however, that many
features thereof may be considerably modi-
fied without departing from the Splrlt of my

1nventlon.

Therefore what I claim as new and deswe
Lo secme by Letters-Patent is:

. The combination in a steam. enﬂlne of

1 concave valve seat in a valve chamber

70

75

having steam ports therein, a rotary VELIVG‘_-_

Imvhw steamr ports therein 01361"&L111ﬂ on said
valve- s&at.. a valve-plate concaved on its un-
del surface resting upen the top of the valve,

a cylindrical shell secured to the top of the
valve-plate, a cylindrical shell contacting

with Lhe unde:t surface of the valve cha,mber
cover, and te1escomcally connecting with the
cylindrical shell on the valve- plate so as to
form an 1nclosed chamber between
shells, and means connectmo salcd chamber

with  the engine exhaust subst%ntlally as

set forth.
2. The combination of a steam engine cyl—-
inder having a valve-chamber and steam-

chest commummtmo therewith, a -concave
valve-seat

1N sald \?alve chamber ‘having

steam-ports therein, a hollow rotary valve

having ports therein and a- recess 1n the 9o

80

85
sald

90

upper pal‘t thereot opemtlnﬂ on said valve-

“seat, a valve-plate having its upper surface
valve, a

concaved resting upon said rotary
cylindrical shell secured to the top
val
Wit

of said
ve-plate, a cylindrical shell contacting

valve-chamber with the recess 1n the upper
part of the valve, and means connecting said
inclosed chamber with the engine e‘{haust
substantially as set forth.

3. The combination in a steam engine, of
a concave valve-seat in a valve-chamber hav-

ing steam-ports therein, a rotary valve hav-

-100
'h the under surface of the valve- chamber"-
cover, and telescopically connectmg with the
shell on the valve-plate so as to form an in-
closed chamber, means for connecting the

105

110

g  steam-ports therein operating on said

valve- seat, a valve-plate concaved on its un-

der surface resting upon the top of said ro-

tary valve, a series of cylindrical shells se-
cured to the top of said va
of like shells contacting wi

scoplcally connecting with the shells on the

valve plate so as to form inclosed chambers
between said shells, pipe connections be-
tween said chambers and a pipe connection

115
ve-plate, a series

th the under sur-
face of the valve- chamber covered and tele-

1_20'

therefrom to the engine exhaust, substan- B

tially as set forth.

4."The combination in a steam- -engine, of
a concave valve-seat having duplicate steam
ports therein, a hollow rotary valve having

a direct steam port and a longitudinal
oroove in the bottom thereof operating as a
steam port as the valve is rotated to open it

125
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 whereby triple steam inlets to the valve-

990,305

 seat ports are provided, a valve-plate con-

O

10

15

caved on its under surface resting upon the
top of the valve, hollow shells secured to the
top of the valve-plate, like hollow shells ad-
justably secured to the under surface ot the
valve-chamber cover and telescopically con-
necting with the shells on the valve-plate so
as to form inclosed chambers between said
shells, pipe connections between said cham-
bers, and a pipe connection therefrom to the

engine exhaust, substantially as set forth.
5. The combination in a steam engine, of

" q concave valve-seat in a valve-chamber hav-

ing steam ports therein, a hollow rotary
valve operating on said valve-seat having
steam ports therein and also having a longi-
tudinal recess in the top thereof, a valve-

- plate concaved on its under surface resting
- 20

upon the top ot said rotary valve, and hav-
ing an oil opening therein communicating

with the recess in the top of the valve, hol-
low shells adjustably secured to the top of
said valve-plate, like hollow shells adjust-
ably secured to the under surface of the
valve-chamber cover and telescopically con-
nected with the shells on the valve-plate so
as to form inclosed chambers between sald
shells, piston rings between said shells to
malke the telescopic joints between them sub-
stantially steam-tight, pipe connections be-
tween the chambers formed by said shells,
and a pipe connection communicating there-
from to the engine exhaust, substantially as
set, forth.

~ In testimony whereof I aflix my signature,
in presence of two witnesses. '

_ I.LE GRAND SKINNER.
VWitnesses:

F. M. STURGEON,
P. V. Girrorp.

Copies of this pate'nt may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.” |
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