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LE GRAND SKINNER, OF ERIE, PENNSYLVANIA

STEAM-ENGINE VALVE.

1,033.204.

Application filed November 21, 1911.

T all whoin ¢t may concerns’

Be it l\nown that I Le (xh\\'p SKINNER,
a_citizen of ‘the’ ITmted Stufes, residing ‘1t
Iurle in the (()unlv of Krie and Stdte of
Pennsvlvmm lnuc m\entod cervtain new
and useful Impro\ ements in Steam-Engine
Valve Mechanism; aud I do hereby declare

the following to be a full, clear, and exact’

description of the invention, sueh as will
enable others skilled in the art to which it
appert ains to.make and,uge the same, refer-
ence being, Tadk:to the accompanying draw-
ings, ‘and to 1] ters, of rnfmem‘o “marked
thu'gpn, ol ning pavt of {his specification.

“This” 1}1\ent10n lﬂdti‘\ to steam engine

valves and. valve-séats thervefor and espe-
cially to that type of engine valves knowp
as double-seat puppet \dlve~ .

The features of this invention are here-
inafter set forth and deser ibed and illus-
‘trated ‘in the amompanymw drawings in
which:

“TFigure'1 s a side view, in vlu\dhon of a

fl"lomeut of a steam en“me cylinder with a

'pol'tmn of the steaw- ('hoqt wall broken aw ay.
9 is & transverse section of the lower |

J O 10
pmtmn of the same on enlatged scale, show-
g the valves
and section.
tion of the houqmﬂ for the upper end of the

valve-stem. Fig. 4 is an enlarged view
partially in elevation and p‘\rtm]lv in sec-
tion of my improved puppet valves, removed
hom their valve-seats. , ig. 5 is a plan
view. of the bottom énd thereof.. Fig. 61san
edrrewnse view. of : one.: of the valve- seats re-
um\ed from 111@ enging cvlmde: INg. Tisa
top. or me view thereof.

In these drawings A mdl ates a steam enl
gine (,vhnder, and A’ indicates the outside
shdl which forms-the stéam chest A% and

exhaust chamber of the engine; « « ports in
{he walls of the eylinder. A through which

sfegm may enter the cvl;nde from the
steam-chest A® or threughwhich steam may
exhaust. from ll)L cylmder ‘A on the exhaust
side of tho engine [pon. ﬂl(’, side of the
."ﬂt(‘ ally there-
froms are hollow valve casings B B/, (see
TMigs. 2, 6 and 7), the c‘x\'moe b in whlch
coineide with and open inta the ports e of
These onlelo\v msmﬂs B
and B’ are secired to the cylmder by
means of bolts 0”7 so that they ¢an be re-

moved and replaced when desired by re--
the meeting surfaces

roving the bolts 07,

* Specification of Letters Patent.

{ wall ot the casing I3Y
opening b* in tho lower wall théleof she.
- largest opening 0° in-the c.lsmg B belnfr

and valve- sc‘\t& in elevation”
FFig. 8 is a vertieal central sec<

valve-body (' having an annular v

'val\ e-body €,

Patented July 23,1912.
Serial No. 661,632.

between the casings BB and B” and the ¢ylin-
der A being so prep'u'ed as to form stearn-
tight ]omts therebetween when said parts
are secured firmly together, as shown in
Fig. 2. Vertically ﬂll'Oll‘Th the walls of
these hollaw casings' I3 and B,1 1}1‘11\8 dir-
cular openings,’ the "ofie b throucrh the
upper: wall of the casing B, being larger than

the opening 0* thmuoh the lower wall there-.
through the upper

of: and the 01)011111" b
being l(\rner than the

smal]e: thaa the smallest opening b° in the

casing B, as and for the puarpose heremafter .

set forth. The upper, .umnlar corners of

each of these openings 077, 02, b3, b4

beveled or counter-sunlk for' the )Lupose of
forming annular Valve-seats b -]{)“ b‘. and
bt theréeon. '

Tt is a well known fact among steam
engineers that owing to variations n tem-

'perz\{me it has been difficnlt, if not impossi-

ble, to construct a double-seated-valve which
will always be steam-tight undey all varia-
tions of temperature, as, v alves of this ¢har-
actér have lerctofore been made. .
therefore an objéct of the present lnventlon
to construct a double-seated valve in which

-there is provided a compensation for the

expunsion and contraction of the metal

parts; aud also to ((nnponmte for . such

contraction and expansion when a plurality
of such valves arve monntéd in tandem
upon a single valve-stem. In order to over-
come these difficulties, in this i improved form
of double-seated \Alve ‘there is provided a
ralve sur-
face ¢-avound the lower end thercof which,
in conjunction- with the annular valve-seat
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5% in the -casing B, is-adapted to form a.

steam-tight, ]omt therew ith. The interme-
diate portlon of said \':\l\e body. C being. of
uped diameter. to permit of the free pas-
ge ‘of steam thereabout. ‘when the V‘llVe is
Pro;ectmﬂ‘ from the lowel end of the
are threc Omdeq ¢ ¢ é

fldaptud to contact with.: the msuk surface

4

of the opening b* in the.casing BB for the.

purpose of acenrately cuiding, the valve-
Lody € to-its seat upors.the- f\l\e seat b°.
The upper end i of the valve-body C 1s
prefuwl)lv of greater diameter than  the
valve-seat ¢ at the lower end of said valve-

bady, so that- tlie steam resting thereupon
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upon a single valve-stemn.

will overbalance the upward thrust of the
steam against the lower end of the valve-
body- within the opening 5* in the lower
wall of the valve-casing B, and thereby pre-
vent the raising of .e valve-surface ¢® off
of its seat %% by reason of the upward
thrust of the steam on the bottom of the
valve-body C.

The valve-body C is rigidly secured on a
valve-stem D, preferably by means of an
annular shoulder @’ on the -valve-stem D
contacting with the upper end, and a screw-
nut @ on the valve-stem D below said valve-
body C which is screwed up and tightly en-
gages the lower end of the hub of the valve-
body C thereby preventing any movement

‘of the valve-body upon the valve-stemn D.

Upon the valve-stem D above said valve-
body C there is placed a valve-cover (2
which has a depending annular valve-ring

¢® which overlaps the annular upper edge «*

of the valve-body C. The outer annular
corner of the flange ¢? is beveled off to form
a valve-surface ¢*, whicl is adapted to fit
down upon the upper valve-seat b on the

hollow casing B, and form a steam-tight

joint in conjunction therewith. Upon the
valve-stem D above the valve-cover (2, there
is a collar d secured against longitudinal
movement thereon so that a narrow space
remains between said collar  and the top
of the valve-cover C2 so that when the
valve-surface ¢* on the valve-cover C? con-
tacts with its valve-seat ° on the upper side
of the casing B, the valve-stem D-and valve-
body C therean may continue to move down-
ward until the annular valve-surface ¢ on
the lower end of the valve-body C closes
down upon its valve-seat 5¢ on the upper an-
nular edge of the lower opening 3% in the
casing B. The valve-cover C? is provided
with openings (* tlierethrough which per-
mits steam within the steam-chest AZ to
press upon the upper end of the valve-body
< independently of the valve-ring or cover
C: It will therefore be seen that varia-
tions in the measurement between the up-

_per valve-scat 47 and the lower valve-seat %,

and between the lower valve-geat 3¢ in the
casing B, and the lower valve-seat 08 in the
casing B’, and hetween their relative valve-
surfaces, ¢ and ¢*and ¢® and'e” is compensated
for by the slight movement provided for
of the valve-stem through the valve cover
C#, and through the valve C’ and valve-
cover C% and the pressure of the steam upon

the several parts of said valves will be suffi- -

cient to hold the several valveisurfaces se-
curely down upon their respective seats.

In the drawings are shown two double-
seated valves C and .C” mounted in {andem
In"this case the
valve-stem D is extended downward below
the valve-body C thereon, and upon the
lower end thereof is slidably mounted a

1,033,204

valve-body C’ which is of the same form as
the upper valve-body C, but of enough
smaller diameter so that the annnlar valve:
surface ¢ thereon will seat upon the lower
valve-seat 0* in the lower hollow casing 13’.
Like the upper valve-body C the lower
valve-body C’ is provided with guides ¢/,
which contact with the walls of the circu-
lar opening 7* thereby to guide the valve-
body €’ so that the annular valve-surface
¢* thereon .will seat down upon the valve-
seat §* with exactness. To limit the down-
ward movement of the valve-stem 1)
through the lower valve-body C’ there is
provided an annular shoulder 4% on the
valve-stem D, and on the valve-stem I un-
der the valve-body C’ there is a washer *
and nut % so secured thereon that the di-

mension between the washer ¢*, and the an-
nular shoulder 42 is slightly greater than.

the longitudinal dimension of the hub of
the valve-body C’. Upon the top of the
valve-body C” T place a valve-cover (¥,
which, like the valve-cover C?, is provided
with a depending annular flange or valve-
ring ¢, adapted to fit over the upper end of
the valve-body €7, said valve-ring being
provided with an annular valve-surface o
adapted to fit down upon the valve seat 47,
in the hollow casing B’. The cover C? is
also provided with a central eircular open-

‘ing therethrough in which a sleeve D’ sur-

rounding the valve-stem D and of sufficient
internal diameter to pass over, freely, the
annular shoulder ¢*, with a sliding fit and
contact with the upper end of the hub
of the valve-body C’. The yalve-cover
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(%, like the upper valve-cover C%, is pro-

vided with openings C* and for the same
purpose. Around the upper end of the
sleeve D” there is a radial collar or flange
D2, the lower surfuce of which is shightly
raised above the upper surface of the valve-
cover C* whien the lower end of the sleeve I’
is down upon the upper end of the hub of
the valve-body C’, which permits the cover
C* to have a slight longitudinal movement
on the sleeve D’ so as to lift slightly off of
the upper end of the valve-body (. Be-
tween the nut @2 on the valve stem D, and
the flange 1)? on the upper end of the sleeve
D’ Tplace a spiral spring D* which operates
to normally retain the valve-body 7 firmly
down upon the washer (¢, which position, it
is apparent is its greatest downward exten-
sion from the upper valve-body C, upon ihe
calve-stem 1), and yet permits the valve-
stem D to shde slightly dowunward through
the valve-body €, should the lower valve-
surface ¢ thereon contact with the valve-
seat B® in the hollow casing B’ befores the
lower valve-surface ¢ on’ the upper valve-
body C contacts with the Jower valve-seat 3¢
in the hollow valve easing B Tt will there-
fore be seen that in this improved valve
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“methanisin there 1§ provided compensatory
mechanisin not only between the two seats

of

cach double-seated valve, but also be-
. the upper and lower double seated
5 valves, 5o that each seat of cach double-seat-
ed valve upou the valve-stem D, will at all
times seat upon its respective valve-seat in
"ihe hollow valve casings, B and B’. .
o The all; A2 of the steamn chamber
Vids Ath a circular opening @’
ufficient-diameter to permit the insertion
wdswithdrasal the sthrough of the valves
O'and (7, ‘which opening is closed by means
of a housing comprising a.vertical tube I
1% having a radial flange E” with a eylindrical
shoulder E? on the under side thercof adapt-
od to fit info the cireular opening ¢ in the
“wall of the steam chamber A%

tube I, there is a tube ¥ at the lower end of
26 which is provided a radial flange f which

>

gajnst the lower, end of a screw-thread-
Bl n th |
Cwitheeas grongg steay-tight joint, and upon
the serew-threaded nipple ¢ 1 place a cap e’
25 which has a cenfral opening which coincides
with the longitudinal opening in the sleeve
F, and operates to retain the sleeve F in the
tube E, and the flange f thereon firmly up
against the end of the nipple e. The valve-
30 stem D extends from the valves C—C* up-
p ¢ and sleeve I and
nce ont of the upper
the interior of the
antitight sliding fit.  The
1so provided with periph-

TR ive-sien 18

cval grooves d° where it passes through the
sleeve I, which grooves collect water and

other Jubricants, and aid in excluding. the
passage of stewm between the valve stem
48 Tand the sleeve T .
' he upper end of the sleeve F
D is reduced in diameter as
leaving an annular shoulder
ipon this reduced upper end

45 1 T eip D there is a cap G
¢ A A »
ahicll sonfarts W he annular shoulder &*
and which is preferably secured thereon by

fueans of a key g the lower end of this cap
is of sufficient interior diameter to be passed
50 ‘down over the upper end of the tube E.
The lower eud of the cap G 13 provided with
g radial fange G upon which 1 place a

¢

s N P By =l
spiral spring G Thi
]

E

arilabove theend 17
55 q¢ provided with, -
slof-Gleandin the y ‘
The (0o the {1ot7GP there is an adjust-
ow (3 which is provided with a lock-
i, for the purpose here
nding the strtcture  above
11 place a vertical evlindriform case
which bas an internal anpulir flange A
ad the upper end thereof which bears
down upon the spring ¥, and an outturned
85 padial flange T1 aronnd the Jower end there-

he valve-stem and

P

iper end of said cap ex-
i

de-

“heretofore-deseribed.

Within this.

iower side of the flange jOR

ap G extends up-:

ANSYErse opening or

einafter set forth. |

R <

of by which said case may be secured down
upon the
which pass therethrough and into the top
wall A® of the steam-chamber A% . Project-
ing from the side walls of the eylindriform
casing H are arms K, to which are pivoted
levers L for operating the valve mechanism

The end I of this le-
ver extends into.the slot G* in the cap G
on the upper end of the valve-stem D where-
in it engages the lower end of the adjusting
scrow (v, Tt will be abserved that the
spring G2 within the case- H will act to force
the valve-stem D downward to -close the
valves C and €7 upon the respective valve-
seats, and that to operate successfully. the
spring G* must be of greater strength than

the spring D° on the valve-stem D between .

the valves C and C'. iy

For operating the lever L there is pro-
vided a valve gear similar to that shown, de-
scribed and claimed in application Serial

No. 652,087 filed September 30, 1911, which

consists of an eccentric-rod M, crank M’,
rock-shaft M? and rock-lever cam N which
engages the end I’ of ‘the lever L, whichy
when the curved cam surface n engages the
end I’ of the lever L. causes the arm 7 fo
rise upward on the cap G and valve-stem D
therelyy compressing the spring G* and rais-
ing the vatves C and C’ thereby permitting
steam to enter into the ports @ a of the cyl-
inder A, through the circular openings 0"
and 52 in the hollow valve casing B, and 0°

“and b* in the hollow valve casing B'.

From the foregoing the construction and
operation of these improved engine valves is
so obvious that further description thereof
is deemed unnecessary.

Therefore having fully shown and de-
seribed this invention so as to enable others
to construct and utilize the, same what I
elaim as new and desire to secure by Letters
Patent is: ‘ )

1. In a double-seat engine valve a yalve-
body, an annular valve surfice around the
lower end thereof, and a valve-ring telescop-
jcally mounted on the upper end of sud
valve-body, substantially as and for the pur-
pose set forth. ' ;

2. In a double-seat engine valve a valve-
body, an annular valve surface around the
Tower end thercof, a valve-ring telescopi-

cally mounted: on the upper end =of said
Valve-body, a valve-stem rigidly seetired in
gaid valve-body, and meaps on said valve-
stem to limit the movement.of said telescopic
alve-ring, substantially, as and for the pur-.
pose set forth. S '

3. In a valve for steam engines the com-
bination of a valve-stem, .
idly secured on said valve-stem, an annular
valve surface around the lower end of said
valve-body, a valve-cover slidably mounted
on said valve-stem above said valve-body, a

flange I by means of the bolts J.
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depending anuular flange on said cover tele- | ranged on an axial line wvertically transverse

scopically mounted upon the upper end of
sutd valve-body, and an annular valve-sur-
face aronnd the lower edge thereof, substan-
tially as and for the purpose set forth.

4. In a double-seat engine valve, a valve-

stem, a valve-body rigidly secured *thereon.-

guides depending from the lower end of

, said valve- body, an annular valve surface

avound the lower end of said valve body, a
valve-cover having. openings in -the top
thereof and prov ided with a limited move-
ment on said valve-stem, an annular depend-
ing valve ring on said cover telescopically
mounted on the upper end of said valve-
body, and an annulay valve surface around
the Tower edge of said valve-ring, substan-
tmllv as and for the purpose set forth.

In an engine a flattened: hollow casing
-ul n,)tcd {o be removably secured against the
side of the cylinder within the steam-chest
so that the cavity therein communicates with

- the cylinder- ports. and having valve-seats.

in the flattened sides thereof: commumcat-
ing with cavity in said casing, substantially
as set forth, i

6. In a steam ergine a hollow valve cas-
ing having a valve-seat opéning in one wall
thereof and an annular valve-seat upon the
interior surface of the opposite wall there-
og adapted to be “removably secured to lan

engine cylinder within the steam-chest so as’
to cover and communicating with the ports

of the engine- cylmdel substantlally as set
forth,

7. In an engine a flattened hollow casing
adapted;to be bolted against the side of the
cylmder within the steam-chest so that-the

avily rherein- will communicate with the
(:vlmdor parts, and having valve-seat open-

ings in the opposite flattenied walls thereof,

snlhtgntml]y as set forth.
,8. Tn an -engine-valve mechanism, an en-

“gine cylinder having port openings, a flat- |

tened hollow casing adapted to be bolted on
the side .of said cylinder within the steam-
chest so that the cavity (herein will com-
municate with a cylinder port, valve seats on
the flattened .sides thereof, and a- valve
adapted to seat down up(m both of said
seals, substantially as set forth. ‘

9. The .combination in an engine-valve
-mechanism of a flattened hollow casing

adapted to be.removably secured to an en-
gine cylinder within the steam-chest so that

) tlm cavity therein will commumcate thh a

60

eylinder port, valve-seat openings. in the
opposite . flattened -walls t ereof and a
doublewseat valve adapted to seat down upon
each of said valve-seat opunngs, substan-
tially as sct forth,

10. The combination in an engine-valve
mechanism of two or more valve-seats ar-

‘movement of said valve-rin

to a radius of the enginé cylinder, a valve-

-stem, one or more double-seat valves mount-

ed in tandem upon said valve-stem so as to

| seat down upon all of said valve-seats in
“unison, and mechanism on said valve-stem

between the valves thereon ada.pted to com-
pensate for expansion and contraction in the

.65

70

cobperative parts of said valve mechamsm,_ :

substantially as set forth,

11. The combination in a steam engine
valve. mechanism of a series of pairs of
valve-seats arranged on the same axial line,
a valve-stem, two or more double-seat valves
mounted in tandem on said valve-stem and
adapted to seat down upon each pair, of said
valve-seats, one of said valves being rigidly
secured to said valve-stem, and the rest of
said valves having longitudinal movement
on said valve-stem, a spring on said valve-

-stem, and means on said valve-stem adapied

to pre& said: spring’ against the movable
valve bn said valve-stem, substanmallyds.s
set forth.

12. The combihation in a steam engine
valve mechanism of a series of valve-seat:
arranged in pairs on the same axial line, a
valve stem, a valve-body rigidly secured on
said valve—stem, an annular valyve-surface on
the lower end thereof adapted to seat down
upon the lower one of one pair of said
valve-séats, an annular valve-ring telescopi-
cally mounted on the upper end of said

‘valve-body, an annular valve surface on the

lower edge of said valve-ring adapted to
seat down upon the upper one of said pair
of valve-seats, a stop on. said valve-stem
above said valve-body adapted to limit the
on said valve-
body, another valve-body slidably mounted
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on said valve- stem, an annular valve surface

around the lower end of said slidable valve-:
body adapted to seat down upon the lower
one of another pair of valve-seats, means on
said valve-stem to limit the movement of

| said slidable valve-body thereqn, a sleeve on

said valve-stem above said slidable.valve-
body, a valve-ring telescopically mounted on.
the upper end of said slidable val¥e-body
adapted to seat down upon the upper one of.
said second pair of valve-seats, means on
said sleeve adapted to limit the movement'
of said valve-ring on said valve-body, a
spsing on said valve stem, means on said
valve-stem adapted to press said spring
against said sleave, substantially as.and for.
the purpose set forth.

In testimony. whereof I affix my swnature,
in presence of {wo witnesses.

LE GRAND SKINNER.
Witnesses:.

P. V. GIFroRD. _
H. M. Sturdgron.
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