.(ﬂo Model.) o , o - 92 Sheets—=Sheet 1.
ST C. SCHMID. S

SLIDE VALVE FOR ENGINES

~ No.347,012. Patented Aug. 10, 1886
&\\\\\\\\

\\\\\\\\\\\‘\\

A

\\ \\\\\ T \\m\m‘m

mm\\\m

/7]

22

k\\\\\\\\\\\\\\\\\\\\\\
_\\ 1 N 4R */// % MIIWJ’FJ/ ?}'fﬁ'ﬁ af“"j \
_ % __H\\\\\\E\V_*]/JWM ,\,gﬁyé ,/'V'
_ d N - M .:/' Mn > Rz NN
Fer L. ', = {a\\\i\& [||Il1 d‘.
L | D .
) ‘ ] a‘ﬂ'?z ﬂ’%ﬁ-“' G

= =; =
“&L._:! O 72
= ol O T W
/A A, 1"
= I o)
79 AN
O\ &€ -
| . ®
‘ ‘cl? |
- — - =

— e

. e '{H{Hn

" ———rrr—— - —_ - - -
Ll Iﬂll--—_-h__—.uuu_'_'__-..‘-_._ DR e ————_ s ———

-———

N, PETERS, Pholo-Lithographer, Washingtan, . C.



(No Model) ' o 2 Sheets—Shoet 2.
- | - Cc. SCHMID. = o
SLIDE VALVE FOR ENGINES.

No. 347,012.  Patented Aug. 10, 1886,

| Fegt _zigs

|

-f ||]||l||||l = |m||

Ny

NSRS AN
==
R

N

|
N

. B L
P

e ———

N

NN O,

AN RAR LR ATNAN LA

/ 7 1_____6?‘-‘, e
= - .
/o T
é 2y &5 Yoo A |

N. PETERS: Photo-Lithographer, Washingten, . &




'10

L5

20

25

40

valve, and the main cylinder.

“haust ports,

UNITED STATES PATENT OFFICE.

CHARLES SCHMID OF OHICA_GO ILLINOIS, ASSIGNOR OI‘ O\TD HALI‘ TO
| GEORGE FARNSW'ORTH OF SAME PLACE. '

SLIDE-VALVE FOR ENGINESa

SPBCIFICATION formmg part of Letters Patent No. 34'7 012, dated August 10, 1886.

- Application filed Apiil 8, 1886,

Serial No. 198, “3(‘ r\Tu mnﬂel) .

To all whom it may concern:

Be 1t known I, CHARLES SCHMID, a citizen
of the United States, residing at Chicago,
county of Coolk, State of Illinois, have in-
vented certain new and useful Implm ements
in Slide-Valve Mechanism for Steam:Engines,
of which I do declare the following to be a
full, clear, and exact description, refereuce

Ibemg had to the accompanying dlmvmgs,

forming part of this specification.
My present invention has relation to the im-

.pmvement of that class of slide-valve mech-

anism for steam-engines wherein provision is
made for relieving the back-pressure or re-
sistance of the steam on the exhaust side of
the main piston, so that the loss of energy and
consequent increase of working cost incident
to such resistance may be avoided; and par-

ticularly does my mventlon relate to the 1m-

provement of the slide-valve mechanism set
torth in Letters Patent of the United States,
No. 337,441, granted to.me and to George
answmth as my assignee, on the 9th day of
March, 1886 In the mechanism described in
said patent the main slide-valve was provided
with escape-ports therein, through which the
steam might freely pass from the . exhaust side
of the 1)1&t01f1 so as to avoild back-pressure
thereon, and a reciprocating supplemental
valve was employed to alternately open and
close such escape-ports as the main slide-valve
was shifted, said supplemental valve being in

sultable connection with some relatively fixed
- part of the engine structure.

35

In my present
improved construction I also provide the main
slide-valve with escape-ports, escape or ex-
(these two terms being herein-
after employed synonymously,) and with a
supplemental valve for altelnately opening
and closing said ports; but I have simplified
and improved the construction there shom1__ |

My present invention therefore consists in

‘the several novel features of construction here-

inafter described, illustrated in the accompa-

- nying drawings, and particalarly defined in

the claims at the end of this specification.
Figure 118 a view in longitudinal transverse

Eectlon through the ﬁ»tea,m chest, the Shde-

Flg 2 18

chest and of the main slide-valve being re-

moved. Fig. 3 is a view similar to I‘lg 2,

with the slide-valve in different 1:)031L1011

| view in side elevatwn the cover of the steam- 50

Fig. 4 is a view in central vertical section

through the steam-chest and the slide-valve.
Fig. 5 is a detail view of the slide-valve with
its ecover and the supplemental valve removed
therefrom. Tig. 6_ is aview in vertical section
on line x x of Iig. b.
tudinal section on ]111(, y yof Iig.b. XIg.518
a view inside elevation of the main slide-valve
from the rear side. TFig. 9 is an enlarged de-

tail view in lon frltudmal sectlion of the main
slide-valve.

A designates the main cylinder of the en-
gine, p10V1ded with the usunal steamways, «
and «’,and exhaust-ports «’; and B denotes the
steam- chest within which, upon its appropri-
ate seat, 18 placed the main slide-valve, that 18
0perated by the valve-rod C in the usual man-
ner.

walls or sides, D, in single piece with the port-
plate D’ and the central plate, D? these plates
being connected together at the corners and
by the central web, d and webs d'.
the sides of the centml plate, D? and the walls
D of the valve are formed the long escape-
ports & and @°, which communicate with the
spaces d' beneath the central plate, D', and in
this central plate are formed the escape-ports
@ and d°, which communicate with the cham-
ber D, that is formed by the walls D of the
main valve and the cover D, that is suitably
bolted thereto. At the ends of the central
plate and port-plate;, and between the webs

‘d’ and the walls D of the valve, are fornied the

transverse escape-ports d', which are in cons-

tant communication w ith the exhaust- -port &

of the main cylinder and the exhaust-cavity d°
of the slide-valve. Within the central web.
d, is formed a seat adapted to receive oneend
of the arbor I of the supplemental valve I,
this arbor being preferably cast in one piece
with such valve, and the upper iace of the
port-plate D’ will be suitably ground to form
a seat whereon the valve. may turn. Within

a recess formed in the port-plate D’ fits the

TFig. 7isaview in longi-

The body of the main slide-valveis pref-
erably cast in such manner as to form the onfer

. Between:
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edge of the guard-ring If, the flange f of which
overlaps the flanged portion ¢ of the supple-
mental valve I, and serves to hold thisvalve
in position upon its seat. The guard-ring F
1s connceted to the port-plate by means of suib-
able bolts, (¢, entering threaded seats in the
plate, these bolts being provided, preferably
upon their outer ends, with set-nuts g,which
enable the ring to be drawn more or less tight-
ly against tlie flange of the supplemental
valve, to securc an accurate working of the
parts and compensate for wear. Within the
supplemental valve 14" 1s formed the radial ap-
ertures ¢’ and ¢*, corresponding in shape and
location with the ports ¢ and " in the port-
plate D', although it will be understood that
the size, arrangement, and number of such ap-
crtures may be varied as desired.  Ifrom the
outer face of the snpplemental valve 197 ex-
tends the arbor 17, that passes through the
cover D of the slide-valve, and is provided
with the annular shoulder ¢, between which
and the inner face of the cover D' isfitied the
washer /i, and on the arbor I, and bearing
against the supplemental valve 1Y, is placed
the washer 7. IEncireling the arbor, between
the washers /i and 7/, is the coiled spring H,
the ends of which are fixed in the washers, so
that the spring bears constantly upon the sup-
plemental valveand the inner faceof the cover
DY, I have found in practice that if the sup-
plemental valve be drawn firmly toits seat by
the guard-ring 1 when the parts are cold, the
uncqual expansion of the parts 1s apt to cause
the supplemental valve to bind upon its seat;
when the parts become heated in the wor-
king of the engine. Ay purpose therefore,
In providing the coiled spring I is to hold
the supplemental valve at all times snugly
against 1ts seat.  Within the opening formed
in the cover D' of the main valve is fitted the
threaded steel journal-ring ¢, upon which the
arbor 1" will bear, and upon the redueed outer
end of this arbor is keyed the erank-arm K,
which serves to determine the movement of
the supplemeutal valve as the main valve is
reciprocated. At theouter end of this erank-
arm 18 pivotally connected one end of the rod
L, the opposite end of this rod being held up-
on the journal-pin M of the bracket-plate N,
that 1s bolted, as shown at », to the end of the
stecam-chest. A steel sleeve, m, 1s preferably
fitted upon the journal-pin M to avoid wear,
and 1t will be understood that like provision
for a similar purpose may be made where de-
sired. |

I'rom the foregoing construetion, the oper-
ation of my improved mechanism will be seen
to be as follows: Assuming the partsto be in
the relative position shown in Ifig. 1 of the
drawings, at this instant live steam is being
admitted from the steam-chest I3 through the
steam way « into the main eylinder behind the
piston, and 1s being exhausted through the
steam way «" and through the exhaust-cavity

*, and the exhaust-port ¢ in the usual man- |

L |

ner of ordinary slide-valve mechanism, and
as well also through the escape-port &, the
space ', the ports d° of the port-plate, the
ports ¢ of the supplemental valve, the cham-
ber 1)* of the main valve, the end ports, d',
and the exhaust-port ¢ of the main cylinder.
The exhaust thus continues until the main
slide-valve has completed 1ts movement and
has been so reversed as to cut off the steam
and cause 16 to work expansively. When the
steam has been thus cut ofl by closing the
steamway «’, the direet communication is also
broken between the steamway o and the ex-
haust-cavity «°; but there 1s a {ree outlet for
the exhaust-steam through the long ports «,
the ports @’ ¢/, chamber 1), end ports, d', and
main exhaust-port «* so that as the steamn 18
acting expansively to move the piston the ex-
haust-steam can escape freely from the main
cylinder by reason of this coincidence of the
apertures « of the supplemental valve with
the ports 4 of the main valve. As the main
slide-valve continues to move backward after
having cut off the steam, the rod I, and erank
I, by reason of their conneetion with the ar-
bor of the supplemental valve, canse thisvalve
to partially rotate until the apertures ¢ of the
supplemental. valve no longer coincide with
the ports & of the main valve, and these ports
are closed. T'he complete closing of the ports
d” by the partial rotation of the supplemental
valve oceurs when the main valve 1s about
mid-stroke and just before the main piston
has completed its stroke, my purpose in cut-
ting off the escape-steam at this point being
to retain sufficient air and steam upon the ex-
haust side of the piston toafford a proper cush-
ion for the piston. As the main slide-valve
now continues to move backward from its mid-
stroke position, the rod L and erank I cause
the further rotation of thesupplemental valve
until the apertures ¢ of this valve are brought
coincident with the ports d’ of the main valve,
this coincidenceoceurring by the time the main
slide-valve has moved backward far enough to
permit live steam to enter from the steam-
chest through the steamway «’ behind the main
piston. Aslivesteam isthusadmitted through
the steamway «' the exhaust-steam will escape
through the steamway « directly into the ex-
haust-cavity d° and main exhaust-port «* and
indirectly through the long ecscape-ports d
of the main valve, the ports & and apertures
¢ of the supplemental valve, the chamber
D? the end ports, d';, and the maine xhaust-
ports a* of the cylinder. Thig direct and in-

direct escape of the exhanst-steam thus con-

tinues until shortly after the main valve 18
reversed and the live steam cutb olf” from the
port «, after which the entire escape of ex-
haust-steant occurs through the long escape-
ports «* of the main valve, the ports d, the
apertures ¢ of the supplemental valve, the
chamber D% the ports d, and the main ex-
haust-ports .

It will beobserved thataslongaslivesteam ig
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- passing through the steamway ¢ the ports @& of

1o

the main valve are closed by the supplemental
valve, and these ports remain so-closed while
the steam thus admitted is acting expansively
and until the main piston has about completed
its stroke. So, also, when live steam is being
admitted through the steamway o, the ports
d’ of the main valve are closed by the supple-
mental valveand remain closed while the steam
on their end of the ecylinder is acting expan-
sively and until about the completion of the re-
turn-stroke of the piston. It will thus beseen
that the ports @® and d° of the main slide-valve
are alternately opened and closed by the sup-

plemental valve, so that there can be no es-

cape of live steam through the ports @® while

- the exhaust-steam is passing through the ports

20

d’, and vice versa.

of the main slide-valve and the apertures ¢
and ¢’ of the supplemental valve are so ar-

- ranged with respect to each other that in the

moving of the main slide-valve the complete

~colncidence of the ports @& with the apertures

¢ occurs, while the complete closing of the
ports- d® by the supplemental valve will be

effected, and vice versa, this operation being |

- preferably accomplished by forming the upper

39
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port & and the upper port d° of the main valve
at a greater distance fromthe horizontal bisect-
ing line than the lower port @& and the lower
portd’, theapertures of the supplemental valve
being reversely arranged with respect to such
ports. .

Having thus described my invention, what-

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

1. In slide-valve mechanism, the combina-
tion,with the main chambered slide-valve hav-
ing escape-ports therein, of a supplemental
valve for said ports, having apertures therein
adapted to be brought coincident with the

- ports of the main slide-valve, and suitable

50

mechanism for controlling the movement of
sald supplemental valve, substantially as de-
scribed. | | ,

2. In slide-valve mechanism, the combina-
tion,with the main slide-valve having escape-
ports therein, of a supplemental disk-valve for
sald ports and suitable mechanism for .con-

trolling the movement of said supplemental
valve, substantially as described. .
3. In slide-valve mechanism, the combina-

| ports therein, of asupplemental rotating valve
‘within said main valve, an arbor leading from
| sald supplemental valve, a crank connected to
sald arbor, and a rod connecting said crank to
the steam-chest, substantially as described.

tion,with the main slide-valve having escape-
ports therein, of a supplemental rotating or
disk valve, a guard-ring for said valve, and-a
suitable arbor and controlling mechanisin for

| said valve, substantially as described.

I 5. In slide-valve mechanism, the combina-
! tlon,with the main slide-valve having escape-

It will be observed that 'ﬂ ts & and Zﬂ. ports therein, of a supplemental rotating or
‘ ISCIVEQ Ul he ports «® and d”

disk valve for said ports, having its arbor

anism for turning said arbor, substantially as
described. |
6. In slide-valve mechanism, the combina-

sultable escape-portstherein,ofasupplemental
disk-valvelocated withinsaid mainslide-valve
and adapted to control the escape-ports there-
of, the escape-ports of said main valve and the
apertures of said disk-valve being relatively
arranged, substantially as described. |

7. In slide-valve mechanism, the combina-
tion,with the main slide-valve having suitable
escape-ports therein, of a supplemental rotat-

valve, and a coiled spring on the arbor of said
supplemental valve for pressing it against its
seat, substantially as described.

cover D% the central portion,D*, and port-plate
D', and having the ports &* & &® d°, spaces d?,
and end ports, d’, the supplemental valve K/,
having apertures ¢ and ¢’ therein, the arbor
E* the crank K, and rod L, substantially as
described. -

CHARLES SCHMID.

Witnesses: .
GEO. P. FISHER, Jr.,
JAMES H. PEIRCE.

4. In slhide-valve mechanism, the combina- %

formed integral therewith, and suitable mech- .

tion of the main chambered slide-valve having

tion,with the main slide-valve having escape-
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1ng or disk valve journaled within said main

i 8. In slide-valve mechanism, the combina-
tion of the chambered slide-valve having the
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