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To all whom it may concern:

Be it known that we, HENRY HERMAN
WESTINGHOUSE and FRANCIS M. RITES, citi-
zens of the United States, residing at Pitts-
burg, in the county of Allegheny and State

~of Pennsylvania, have invented or discovered

a certain new and useful Improvement in
Steam - Engines, of which improvement the
following is a specification.

- Our present invention is an improvement
uponthatsetforthin an application for Letters
Patent filed by us March 17, 1888, Serial No.
267,619, the essential characteristic of which
consists in the provision of a clearance-cham-
ber of. such capacity as to admit of terminal
high-pressure compression being raised to sub-
stantially initial pressure, and its object is to

enable a compound engine embodying the

same to be readily and accurately adapted to

the attainment of the above result underand

1n accordance with variations in the charac-

ter and conditions of the motive Auid em-
ployed in and the duty performed by the en-.

gine, without necessitating absgolute accuracy
in the original proportionment of the clear-
ance-chamber or involving any substantial or
permanent objection by reason of accidental
or inadvertent departure therefrom.

1o this end our invention, generally stated.,
consists in the combination, with the valve-
chest of a compound engine, of a clearance-

chamber of variable capacity, said chamber |

being interposed between the high and the

low pressure cylinders and communieating

continuously with the high-pressure eylinder.
The Improvement claimed is hereinafter

fully set forth.

- The accompanying drawing is a longitudi-

‘nal central section through the eylinders and

valve-chest of a compound engine, illustrat-
ing the application of our invention.

The engine is shown as of the Westing-
house single-acting type, having a high-press-
ure cylinder, 1, and a low-pressure cylinder,
2, which are secured side by side to the top
of a crank-case,5. The cylinders 1 and 2are
tted, respectively, with pistons 7 and 8, which
are coupled by connecting-rods 9, in the usual
manner, to crank-pins upon double cranks on

50 a suitable crank-shaft, which is fitted to ro-

tate In bearings in the lower: portion of the
crank-case, and which, not being essential to
the explanation of our present invention, is
not shown in the drawing. _—
The distribution functions of the engine
are, as in our application before referred to,

effected by a single distribution-valve, which

reciprocates transversely to the axesof the cyl-
inders 1 2in a valve-chest, 3,which is secured
to and forms the heads of the cylinders and
is provided with nozzles or passages 15 11, to
which a steam and an exhaust pipe are re-
spectively connected. The valve-chest 3,which
18 preferably lined with a bushing, 40, com-
municates through ports 12 and 14 with the
high and the low pressure cylinders, ports
corresponding with the ports 12 14 and
with the steam and exhaust passages being
formed in the bushing 40. The distribution-
valve is composed of a high-pressure section,
35, and a low-préssure section, 39, connected
by an intermediate body of smaller diameter,
50 that an annular space shall be left between

the periphery of the body and the wvalve-

chest bushing, and is fixed upon a valve-
stem, 16, to waich reciprocating movementis
imparted by an eccentric on the erank-shaft,
the eccentric-rod 19 being coupled to the
valve-stem by a bell-crank lever, 45, and link
44. "I'he valve-section 38 effects admission

~and cut-off for the high-pressure cylinder 1,

and the section 39 effects admission, cut-off,
compression, and exhaust for the low-press-
ure cylinder 2 and exhaust and compression
for the high-pressure c¢ylinder. The setting
and traverse of the valve are such that the
high-pressure port 12 shall be continuously
open, and by the closure of the low-pressure
port 14 the valve coincidently initiates low-
pressure expansion and high - pressure coms-
pression. |

Our present invention 1s, similar to that
set forth 1n our application before referred to,
based upon our ascertainment by experi-
mental research that a substantial advantage
in the utilization of motive fluid is attained
by effecting high - pressure compression to
practically initial pressure, which result we

effect 1 this as in the former instance by

the employment of a clearance-chamber of
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such volume as will permit compression to be
raised to, without exceeding, 1nitial pressure.

‘The capacity of the clearance-chamber, while

preferably bearing a ratio to that ot (he high-
pressure cylinder substantially 0(]1111?’”11@111 to
the ratio of the high-pressure to the ilow-press-
ure cylinder, is not necessarily limited to such
ratio, and differences 1in the character and
C()lldltlt’)l‘l% of motive fluid and duty in opera-
tion may render a greater or less departure
therefrom admissible or advisable. In order
to permit of the accurate adjustment ot the
volume of the clearance-chamber to a deter-
mined and desired degree, which may not al-
ways be readily eﬁfeeteﬂ in the original con-
struction of the engine, as well as to allow of

to time, as may be found desirable, we pro-
vide a clearance-chamber of variable capacity
the volume of which is capable of 1nerease or
diminution by ready and expeditious hand
adjustment whenever required.

The clearance-chamber 42, which 1s herein
illustrated, congists of a tubular or cylindri-
cal chamber of proper strength, which 1s se-
cured to the valve-chest 3 in such position that
its open lower end shall be continuously 1n
communication with the space within the
valve-chest between the end pistons, 38 59, of
the valve, and consequently with the high-
pressure port 12 and cylinder 1. "T'he cham-
ber 42 is closed to the atmosphere by an ad-
justable head or plate, 43, which is connected
to the chamber in such manner that it may be
conveniently moved longitudinally and fixed
at any desired position therein. In this in-
stance the connection of the head to the cham-
ber and its adjustment therein are shown as

396,635

modes of connection and adjustment which
are within the knowledge of those skilled in
the art may be aub%tltuted in the discretion
of the constructor. Asa mechanical equiva-
lent for an adjustable head, a plunger fitted
to traverse longitudinally in the chamber and
passing Lhmunh a properly-packed stuffing-

box thereon may be employed to effect desired

increase or diminution of the volume of the

chamber. |
Our improvement enables any inaccuracy

in the original proportionment of the clear-
ance- elmmbm to a determined volume to be
readily and completely corrected, as well as
provides means for effecting such variationin
the volume of the Chmnbel* without suspend-

changes in 1ts 3’01111116 to be made from time ing or interfering with the operation of the

engine, as may mlder different conditions be
doem ed necessary or advisable,

We claim as our invention and desire to
secure by Letters Patent—

1. In a compound engine, the combination,
substantially as set for th, of a valve- chest, a
high-pressure cylinder Lonnnunwamw b} 3!
(,0111311111011913 -open port therewith, and :-’L(:le.:uu
ance-chamber of variable eapm;lt} which com-
municates continuously with the Valve—ches‘[

and high-pressure-cylinder port.

2. Tn a compound engine, the emnbnmuon
aubst‘mm“b]ly as set for ’[h Ot a valve-chest, a
high-pressure cylinder eomnmnmatmﬁ by a
Contmuously -open port therewith, a clearance-
chamber which communicates continuously
with the valve-chest and high-pressure-cylin-

- der port, and an adjustable head or plunger
Cadapted to traverse within and be fixed 1n dif-
 ferent positions in the clearance-chambenr.

In ftestimowy whereol we have hereunto set

effected by means of an external serew-thread ;| our hands.

on the head engaging a corresponding inter-
nal thread in the chamber, the head being

suitably recessed on its outer face for the re-

ception of a wrench, by which it is turned. It

will be obvious that the chamber might equiv-
alently be bored out truly and the head De
fitted to traverse therein, being provided with
a threaded stem engaging a nut fixed to the
outer end of the chamber, and that other

HENRY HERMAN WESTNGIOUSE.
FRANCIS M. RITES,

Witnesses as to . II, Westinghouse:
R. W. BaAyLEY,
CHAS. P. LIVINGSTON.
Witnesses as to K. M. Rites:
J. SNOWDEN BELL,
R. H. WHITTLESEY,
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