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SPECIFICATION forming part of Letters Patent No. 597,436, dated January 18, 1898, |
iApplication filed May 6, 1897, Serial No. 635,202, (No model.) '

To all whom I8 maly COnCermn: |
Be it known that I, EMIL 1. SAUER, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Steam-Engine Valves; and I

do hereby declare the following to be a full, |

clear, and exact description of the invention,
such aswill enable others skilled in the art to
which it appertains to make and use the same.

This invention relates to improvements in
that class of steam-engine valves set forth in
Letters Patent No. 529,841, issued to me No-
vember 27, 1804, S :

The object of this invention is to improve

certain construction features and tfurther re- |
lieve the back pressure and compression on

the piston and proportionately lessen the con-
sumption of fuel. | -

Figure 11is a broken-away longitudinal sec-
tion of an engine-cylinder and steam-chest,
showing an ordinary slide-valve embodying

the improved features in a working position,

the piston and rod being shownin elevation;
Fig. 2, a similar view, the valve parts and

piston being shown in a different relative po-

sition; Fig. 3, an end elevation of the slide-
valve and yoke, the valve-stem being shown
broken away; Fig. 4, a plan of the same, the
voke being omitted; Fig. 5, a bottom plan;
Fig. 6, a part elevation and part section on
line 6, Fig. 1, looking in the direction indi-
cated by the arrow; and Fig. 7, a vertical sec-
tion on line 7, Kig. 1. | o

A may represent the slide-valve; A’, the
valve-yoke; A% the valve-rod; A® thesteam-
chest; B, the ¢ylinder;
the piston-rod.

As the cylinder, piston, and steam-chest

are of the usual ordinary construction the de-

tailed description will be limited to the 1m-
proved features. | )
The gide walls of the main valve are pro-

vided with a number of apertures ¢, opening

horizontally therethrough into the exhaust-
- In each of these.apertures, from
the outer side, is inserted a cap-plug a’ of ¢y-
The term ‘““cap” is synony-

mous with that of ““bushing” in the patent
herein referred to, the construection being dif-
ferent. The inner side of these caps 1s pro-
vided with a stem ¢?, as shown in Figs. 1and

B’, the piston, and B?

face with an annular recess ¢, forming a
steam-space on the inner side of the valve-

‘yoke, o that steam may enter in and escape.
back through an orifice ¢*, extending clear

through the cap and its stem part, the valve-
yoke bearing against the raised edge ¢’ and
leaving the orifice a* open.

The piston-valves b b are seated in the in-
ner side of the apertures a and are connected
by a rod d common to each pair of valves

and extending across the exhaust-chamber C

of the main valve. The ends of the piston-
valves are bored out to provide a recess d
for the reception of the stems a® of the caps
o/. The piston-valves have a limited- recip-
rocating endwise movement, but always re-
main in engagement with the plug part of
the caps. The caps are provided on their

inner face with an annular stop-shoulder d=,
which prevents the adjacent surfaces from

coming together and providesfor the annular

space d? when the piston-valves are in their

1 2. The caps ¢’ are provided on their outer
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closed position on one side, so that the pres-

sure can enter and force the valves over to
their opposite position at the proper time
with reference to the movement of the pis-
ton and main valve. The shoulders d also
prevent the recess-bottom from striking and
upsetting the adjacent ends of the stems as.
These stems also form a guide or bearing for
the piston-valves in their movement and re-
tain the same in the exact center, so that the
wear is distributed evenly. |

The stop-shoulder ¢? may be formed on the

respective ends of the piston-valves insteac

of on the inner sides of the caps, as shown.

- Themain valveisprovided on opposite sides
with steam-ports g, Fig. 5, starting in from
the under side and which open in back of the
piston-valves. Theexhaust-porfsg openinto
the steam-ports ¢, as indicated by dotted
oblique lines ¢g~. -

D D' are the usual steam-passages connect-
ing the steam-chest and cylinder. |

The operation is as follows: Suppose the
piston, Fig. 1, to be moving in the direction

indicated by the arrow and has just closed.

the steam-nassage D' and opened the poris g,
which admit steam back of the piston-valves
and force the same over to the position

| shown—that is, in the direction in which the
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‘piston is moving;.

&J

-~ movement.

. IIa,vmﬂ' t.hus de%erlbed my inv eutwn What
. ;I claim as new, and desn*e to secure. by Letters-i =

o Pa,tent is—

s

. -spectwe side WELHS with anumber of apertures
- opening therethrough into the exhaust-cham-
- ber, the cap-plugs, mserted 1n saild apertm*es
 from the outside and provided on their inner

"T'his opens the exhaust or:
relief ports ¢’ on that side into the exhaust-
~chamber of the main valve and for a
‘the stroke communicates with the steam-pas-
sage leading into the cylinder, thus af
a double rehef

a part of

ording:
S "Now when the plstcm 1S near:|
~the end of its stroke, Fi 1g. 2, -the pressure at:
- that end will be in excess of the pressure on
. ..the opposite ends of the piston-valves and |
they will be forced over to their opposite po-.
sition, and SO on altelnately YW hen the pis- |
itommalves are closed on one 51(1@, the steam
enters the orifice in the caps and fills the re-
c¢ess 1n the valves,: Now when forced over to |
the opposite side the excess of pressure over- |
. comes this volume of steam and is expelled:
-~ through thesame passage backinto the steam- |
NN iehamber of the steam-chest. |

- that the orifice is contracted at its outer end |
S0 as to provide for a gradual escape of the |
This almnnement forms a cushion -
- for the action of the p1ston valves, and -not.
. only imparts a: nlcely-balancecl action, but
- also prevents any noise or jar, thus lessenmmé'

25 the wear and causing a smooth and umfoun :

It will be noted | the main val’v‘-

ZOf the reciprocating

597,436

- sidewith stem ends stoppmﬂ' short in said ap-*
“ertures, piston-valves, seated in said aper-
tures from. the ezgha,ust chamber and having
- Tecessed ends loosely engaging with the! stem
~ends of the cap-plugs, said piston—vaflves be-
ing conneected by a rod common to each pair o
:?::md adapted to have a 1‘eclpl*ocatmn move--f SR
-ment, substantially as deseribed. IR

9. The combination with the main valve,

described.

o EMIL L SAUER
V\Tltnesse& SRR
-1 B, COUPLA‘\TD
L. M. FREEMAN.

3. The eombumtloll Wlth the main V&lve ,
piston - valves, loca,ted: |
therein and provided with recesses in the =
- ends, the cap-plugs, having steam-orifices = =
the1ethrouﬂ'h which OPGH mto said recesses, =
‘and the steam- -ports, 1n the main valve com-
municating with. the plston valves substan-' |

i tlallv as desembed . Sl SN
- In‘testimony whereof I a,f'ﬁx m*r swnatm g

o | | | in plesence of two W1tnesses |
1. A steam-engine vahfe prowded in 1ts re- | e

o Ara
R
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~provided with apertures in its wallson oppo-
site sides which open clear through into the
~exhaust-chamber, of the cap- pluns inserted
1o and ¢losing said apertures from the outer
side but Stoppmﬂ‘ short therein, the piston-
VELIV655 loosely inserted insaid apertnres from
‘the inner side and having a reciprocating :
movement with reference to the movement of
and plstf)n substa,ntlally as R
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