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- Be it known that I, EmiL L. SAUER a eiti-
zen of the United Statee, residing at ChIC&U'O

in the county of Cook and State of IHIHOIS
have invented certain new and useful Im-

~ provements in ‘Steam:Engine Valves: and. I
- do hereby declare the followmrr to be a full,
“clear; and exact description of the invention,

such as will enable others skilled in the art 130

‘which it appertains to make and use the same.

“This invention relates to improvements In

Lhe class of steam- -engine valves set forth in |
- LettersPatentNos 529 ,341 and 597,4.36, issued
~ to me November 27, 1894 and Tanuary 18,

.; e

1898 respectively.

Praetlcal working has demonetrated that an

entrme, and more eepeemlly a locomotive-en-

- gine, equipped with this.improved valve can
be run-at a very high rate of speed with eco-
nomical advantages and easein handling the -

cut-off and reverse lever. Practical use has
also demonstrated thatthe plston-valves auXx-

-iliary in the main valve, must be positively

cushioned to prevent thelr having an endwise

‘striking or hammering contact Wlbh adgacent
. eurfa.cee of themain Valve, and thereby be up-

set and mJured eﬂ'a,mst a free Workmﬂ' move-. ‘ing the valve over to the opposite position

- ment.
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- The obJect thereof of thlS invention or im-
provement is not to make a radical departure'
“from the essential featurés set forth in the
. patents herein referred to, but to make cer-:
tain changes as will: afford inereased dura-,
bility, prevent the liability of damage to and.
leakage of the auxiliary piston- va,lves in their
: __reemroeatmn‘ endwise movement, and there-
o by more poeltwely prevent cempressmn and'
- back pressure on the engine-piston. =

‘The single view in the dra,wmn' is a vertical

'10nrr111ud1na1 section of a steam cheeb and cyl-
only the upper half of the cylinder |
‘with a part of the piston being shown. -
Referring to the drawing, 1 represents the
'-eldmery shde valve; 2,the valve-yoke; 8, the
valve-rod; 4, the steam chest; 5, the engine-
eylinder, and 6 the piston.
~ side walls of the slide or main valve are pro-
~ vided with a number of apertures 7 in ac-

mdel

The respective

- eordance with the number. of piston-valves to

be used in the main valve. These apertures

open through the side walls into the exhaust-

chamber S and are opposite to end in line

_;’.111 place.
.| ings ara closed by a solid cap-plate 10, remov-

ings.

each of these apertures anhd rigidly ‘secured
Theé outer open ends of the bush-

a,bly seated in the exterior walls of the main

valve and form" a’ steam-tight joint, so that
there’is no leakage extermrly from the bush-
The valve- -yoke also assists in retain-

‘ing the cap-plates in place, as dees the live-
__ s‘ream pressure.

The auxiliary piston- valves 11 have their

bc

resPeetwe head ends loosely inserted in the

bushings and are connected by an integral
stem 12 extendmﬂ aeroes the exha,ust eha,m-
ber of the main Valve The openingsin which

the bushings are seated éxtend into the ex-

haust- cawty, as shown, and plowdes for a

free reelproeetmn‘ movement of the piston-
valves.
a shoulder 13, which is of a greater diameter .
than the reduced piston ends and fills the
passage opening into.the exhaust-chamber.

- Each piston- Valve is provided with

The ends of the piston-valves are cut away
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from the edﬂ'e inward.for about one-half of
their dlameter and prowde an annular space

14 for the working pressure -to enter.in fore-

from that shown. ‘The bushings are provided

| WIth an annular’ groove 15 end orifices 16,
opening ‘into the space 14, for the entrance-
and escape of the steam in the operation of

reciprocating the piston-valves and cushion-

ing the. movement of the sanie in preventing

any concussion or jar, thus avoiding any in-

ing movement of the piston-valves. A semi-

"_annuler recess 17-is formed inthe walls of the
“I'main valve on each side of the exhaust-cham-
t ber and into-which open auxiliary exhaust-
| passafres 18,asindicated by dotted lmee,whleh
startin from the under side of the main valve. -
The increased area afforded by the recesses
17 quickens the relief, avoiding back: pres-
sure, and o‘reably improves the operatlon and

action.

The deuble aumhm v plStOll valve illus-
| trated, as shown, at the extreme limit of its
'p051t10n on one SIde-——--that is, one end isin
1its closed position and the opposite end wide
It will be noted on the closed sidethat

open.
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_';] ury to these partsand insurea posmve work-
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the end of the piston-valve comes in contact
with the inner Slde of the closmfr oap- plate
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The contact of the piston ends is very light
by reason of the annular cushioning-space
19 between the shoulder 13 of the piston-
valves and the inner ends of the bushings,
-which feature, taken in connection with the
cushion-space 14,providesanoiseless working
piston-valve and p031twely prevents the same
from striking or hammering at either end.

- The piston is moving in “the direction in-
dicated by the arrow. The main valve trav-
eling in the opposite direction and 1s just
closing the steam-port on that side, the port
on the exhaust side being partially open, but
the auxiliary exhaust-passage is still wide
open and will remain open until the back or

- outer line 20 passes over the surface of the

20
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valve-seat, and thus affording an auxiliary
exhaust-relief after the main valve has closed
on the exhaust side and relieving the engine-
piston of any undue pressure or compression.
When the auxiliary port closes, the pressure
is relaxed on the inner side of the piston-
valve, and the pressure on the outer side or
end 1s then in access and operates to move
the piston-valve over to its opposite position,
which operation is continuous in 1mparting
the required reciprocation movement.

It will be understood that any number of

the piston-valves may be used 1n accordance
with the dlmensmns and capacity of the main
valve.

The screw-holes 21 in the respective ends
of the piston-valves provide for the recep-
tion of a screw-rod as a matter of conven-
ience in facilitating the insertion and removal
of these parts.

Having thus desceribed myinvention, what
I claim, and desire to secure by Letlters Pat-
ent, 15—

1. Asteam-engine valve, provided initsop-
posite side walls with openings into the ex-
haust-chamber, the bushings, inserted in said
openings but stopping short of the exhaust-
chamber; means for closing the outer ends

701,626

10, closing the outer ends of the bushings. | of the bushings, the auxiliary piston-valves,

provided with reduced ends, and a cushion-
ing-shoulder and having the respective ends
loosely inserted in said bushings, and the
cushion-spaces between the adjacent surface
of the piston-valves and bushinn's, substan-
tially as described.
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2. The combination with the main valve,

provided with openings in the side walls op-
posite each other, of the bushings rigidly in-
serted therein, and open to the exhaust-cham-
bers but tightly closed at their outer ends,
the piston-valves adapted to have a recipro-
cating movement in said bushings and pro-
vided with a cushioning shoulder and space
adjacent to the inner ends of the bushings,
substantially as described.

3. The combination with the main valve,
having openings therethrough into the ex-
haust-chambel of the bushmws inserted in
sald openings, the cap-plates (3108111“' the outer
ends of the bushings, the piston-valves hav-
ing their respective ends mounted in the in-
ner open ends of the bushings and having a
reciprocating movement across the line of the
exhaust-chamber, and means for imparting
such movement, substantially as described.

4. The combination with a steam-engine
valve havingapertureson opposite sides open-
Ing into the exhaust-chamber, bushings, open
at both ends and seatedinsaid apertures, the
steam-tight cap-plates closing the outer ends
of said bushings, piston-valves, connected by
a common stem and seated in said bushings,
the annular space around said bushings, and
the orifices leading therefrom in the space
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between the ends of the piston-valves, and

the adjacent surface, substantially as de-
scribed.
In testimony whereof I affix my signature
in presence of two witnesses,
EMIL L. SAUEKR.
Witnesses:
J. 3. DONALSON,
I.. B. COUPLAND.
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