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cltlzen of the United States residing at Yonk- .
‘ers, Westchester county, State of New York,

}RUD OLPH C.

-:_To CLZ7 whmn X ??’m,?; mnce?n

o UNITESTA , ATENT FFICE.

S\HTH OF YONKERS NEW YORK ASSIGNOR BY MES\TE AS-
SIGNMENTS TO THE NATIONAL COMPANY OF CHICAGO ILLINOIS |

COMPOUND ENGINE

“Be it ’known that 1, RUDOLPH O SMITH a

i--ihme invented certain new and useful -

SV ELHd while it may be applied to many and V&-_}
' rious forms of engines adapted for different
. 5___pmposes it is especlally appheable toengines:
used in hoisting apparatus; and it has for 1’[5‘;
object to prowde means whereby the engine
can be worked as an expansive- oempoumd.:
“engine to rotate a shaft or move a device in
opposﬂze directions, the construction and ar--
. rangement being such that whichever way
. 'the engine is running the stea,m is used ex-.
. panswely SR DR
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- provements in Compound Enolnes Of thh_'
R _the following is a spemﬁca,tmn ol

My mvenmon relates to compound Lnﬂ*mes

My 1nvention COIISIStS in . the Varmm fem

_ tures of construction and arrangement, Sub-
- . gtantially such as is hel em:zufter mme pz—u 131e- |

"’,_-:_*_,_ulmly pointed out.

Referring to the aeuomp&n}mﬂ dl&WlI]ﬂ‘S,_f-
Tigure 1 is a vertical section of a compound
 engine embodying my invention.

o | _horlzonta,l section taken on the 11]’16 2 2 Fig.

1, through the upper channels.
similar ]101-130111131 section taken on the line
Fig.

4 18 & 51de view of the eylmdels the V:&lee r.-
' casing being in section. Fig. 5 is‘a section
. on the line 8 8, Fig. 1; and Flﬂ' 618 a side
view, partly in sectlon of the Valve -pistons.
In order to explain the principles of my

30

ation, I have shown it embodied in an ordi-
- 11::1:1}711018’51]10‘-6110 ine, having shown sufficient
- of such an engine to enable its operations to
be undelstood but it is evident that the in--|.
- vention may be applied to many and various
- forms, the arrangement and construction of
_the p.:uts being :mod1ﬂed to suit the exigen-
~cles of any pmtwul&r case, while the oeneml'_
plmmples of the. 1I1V6111310]1 remain the same.
"~ .+ In the drawings the engine is shown as
Co 'hcwmﬂ two eylmd_ers A zmd B, in which are

~ the p1stons A’ B, connected to the piston--
rods A®* B?, which are- intended to be - con-.
nected to the cr ank-gshaft in the usual way,
,W1th 1311@11 crank- pms :th I'lﬂ'ht a,nﬂ'les t0 eaeh,-

40

3 3, FHig. 1, thr 01.1011 the lower ehannels

111ve]:1t10n and illustrate their mode of oper-

-Fig. 2is a
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Oonnected Wlth each of the pmtom

set forth

In the

B, zmd prefer ably mounted in the sameframe,

is a steam-receiver D, and this is conneeted 80_: .

by suitable ports and paqsag es with the vari-
ous valve devices in the manner hereinafter
set forth.- E is the inlet-pipe for the hve
steam, and I is the exhaust-pipe.

B Aiff

er in size, A being smaller than B, and

this is-the pr eferl ed arrangement, and in the
specification I shall term- the cyhndm A the

‘““high-pressure cylinder,” and the cylmdel

B ““the low-pressure Cylmder |
In describing the operation we will assume
the parts to be in substantially the position

111d1(3::1,ted in I‘lﬂ 1, and the live steam enters

the pipe E in the valve-box (', and thevalve
¢ being in the position: shown in Fig. 4, it 93
| passes thlouﬂh the port or passaﬂe 3 to the
valve-chest a.

Each valve a' b’ is. prowded

._-_Wlth two plston -heads 4 and 5 and Wlth alon- -
gitudinal passage 8, and the: Ste&m from the
passage 3 enters 13116 valve-chest a between mo
‘these heads, and from thence through the pas- -
.Saﬂ*e 6 113 enters the hlﬂh-p1 esgure eylmdeI A

in which -are ar-
;1"&110'6(‘1 the Valves a: b’ connected to the rods = -
114 0% which are &manﬂ*ed to be. connected to 55
| 'the eccentucs or othel valve-gear connected
and -driven by the crank- shaft or otherwise,
| so that they will move in proper relations to
|.carry out: the mode of" opemtmn hereinafter
- Also arranged in connection w ith 60
‘the c,ylmdels is a main valve-case C, lelded
into two portions C" C?, in Whlch are mounted
.-'respeutwely,, the VELlVGS ¢ ¢', and these’ ale
connected to rods ¢ ¢, whmh are connected .
to an arm ¢*, by means of which their. posi- 65 )
tions can be varied to start, stop, or reverse
the engine, the whole constltutlng a double
revolving valve-reversing device H'.
‘present mqta)nee T have ShOWII this arm ¢t as =~
- | in the form of a hand-lever, but of course 70
| when used. in connection Wlth elevating a,p---
‘paratus. this valve may be connected to be
operated from the cage or from any other po-
3 -_81131011 in the usual way, 1t not being: deemed I
recessary to show these conneetmns in this 7 3;,
instance, as they are well known and form’ no- . o
.essentml part of my invention. Also ar- SR
| ranged with relation to the cylmdels Aand
“Fig. 3 isa

1t w111 be noticed that the cylmdels A :;md 8 5 _' o
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‘haust-port 21 to the exhaust-pipe TF.
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beneath the piston.

haust-steam from the upper portion of the
cylinder A passes through the port 7 into the

valve-chest «, and thence through the pas-
sage 8 in the piston-valve a’ to the other end
of the chest a, and thence by a passage 9 to
a port 10, through the valve ¢ to the exhaust-
port 11 of the chest ¢', and thence into the re-
celverD.
through an end port, as the port 13, into the
valve-chest C° and thence, through the other
end port, as the port 15, and a passage 16, it
reaches the lower portion of the valve-chest
b, and thence by the passage 17 it enters the
cylinder B' at the lower side of the piston B’,
and of course forces the piston upward. The
exhaust-steam of this e¢ylinder leaves by the
passage 19 and enters the valve-chest b be-
tween the piston-heads 4 and 5 of the valve
b" and thence by the passage and port 20
through the valve ¢’ and out through the ex-
_ It will
be seen that in this way the exhaust-steam
from the high-pressure cylinder passes first
into the receiving-cylinder and thence into
the low-pressure cylinder, and from there it
18 exhausted in the usual way, and it will be
understood that at a proper time the valves
are shifted sothat live steam will pass to the
upper end, and the exhaust-steam from the
lower portion will pass through the receiver,
the valve devices, and into the upper portion
of the low-pressure cylinder B, and the en-
gine works positively as a compound expan-
sive engine in both directions.

It is desirable to provide means whereby
the engine can be started in either direetion,

regardless of the position it assumes in stop-

ping, and this is especially necessary in the
use of my invention in connection with ele-
vators, as the engine has to be started and
stopped 1n all positions, and its direction
reversed from such positions, and in order
that this may be done I provide means con-
nected with the piston-valves ¢ b, by which
1t may be accomplished. Thus in Fig. ¢ I
have shown an enlarged view, partially in
section, of one end of one of these valves, and
the head at this end is provided with grooves
r x, extending from each side toward and
nearly to the central line of the piston-head,
and form leaks for the steam to pass into the
cylinders of the receiver when either piston-
valve is at about its central position.
Suppose, for instance, that the engine stops
with the high-pressure cylinder on the dead-
center. To start the engine, it is necessary
to admit live steam from the chest ¢ to the
receiver D and thenece allow it to pass into
the low - pressure cylinder B. The piston-
heads 4 and 5 of the valve a under these cir-
cumstances would just cover the ports 6 and
7 and prevent the steam passing into the
cylinder A, but the grooves x x are so ar-
ranged as to admit of steam-leaking by the
piston-heads into the cylinder A, where the

This of course causes
the piston A’ to move upward, and the ex-

From thereceiver the steam passes

piston 1s not 1n a position to be acted on and
also Into the receiver D, and thence it would

- pass into the low-pressure cylinder and op-

erate on its piston, which would be in the most
favorable condition for starting. It will be

seen that in this position both heads of the

valve b’ of the low-pressure cylinder would
“be full off the ports, and consequently there

can be no leak of live steam to the exhaust.
To start with the low-pressure cylinder on

the center, of course the steam would be ad-

mitted to the high-pressure cylinder in the
usual way, which would be in position to be
moved, butinorder to prevent back pressure,
1t 18 desirable that the receiver should be

-empty, and 1t will be noticed that under these

conditions the piston-valve of the low-pres-

sure cylinder will be in position to allow the

steam to leak to the exhaust.

After the engine gets under way, moving
rapidly, as it 18 intended to, this leakage of
the valves is of so small amount that it does
not in any way interfere with the operation
of the engine, the steam only leaking past a
piston-head when the piston-valve is at or
about the center of its stroke.

It will thus be seen that by the use of a
construction and arrangement of parts sub-
stantially as indicated I am enabled to use
the steam expansively to operate the engine
in both directions and to start and stop it
and change the direction of the engine in any
position and to overcome all difficulty of the
engine stopping on a dead-center.

What I claim is—-

1. In a compound engine, the combination
with the high and low pressure cylinders,
steam-chests, passages connecting the steam-
chests and cylinders, and piston-valves in
the steam-chests having their faces provided
with grooves or recesses extending from both

faces of each piston-valve, said grooves being

less 1n length than the piston-valve is in
width substantially as described.

2. In a compound engine, the combination
of the high and low pressure cylinders, their
pistons, valve chests and valves and pas-

| sages connecting the steam-chests with their

respective cylinders, the faces of said valves
being provided with passages arranged to
permit the steam to pass through the high-
pressure cylinder into the low-pressure cyl-
Inder when the high-pressure pistonisstopped
at elther terminal of its stroke, substantially
as described. _

3. In a ecompound engine, the combination

~with the high and low pressure cylinders of
the steam-chests and piston-valves arranged

thereéin, each piston-valve comprising two
separated heads connected to leave an inter-
mediate chamber between them, an opening
extending through each piston-valve, and
grooves or recesses in the faces of each pis-
ton -valve head extending from each side
thereof to form leaks; said grooves being
shorter in length than the piston-valve head
ig in width, substantially as described.
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the receiver, of the piston-valves arranged

585,607 D _ : 3

4 Ina compound engine, the combination
withthehigh and low pressure cylinders, their
pistons, Steam chests and valves,ofreversing-
valves and chambers, a receiver communi-
cating with the revel"81n0‘-valve chambers

Lhrounh ports controlled by the reversing-
Valves said receiver also communicating with
the hwh—pressure oyhuder and 10w-p1*essure

cylinder communicating with the exhaust

substantially as descrztbed
5. In a compound engine the combination
with the high and low pressure cylinder and

between the hwh and low pressure cylmders

and the 1*eceiver, the pistons being provided

with grooves or recesses in their faces pro-

| Vldmﬂ' leaks whereby the engine can be start-
ed from any position, substantmlly as de-

20

sceribed.

- 6. In'a compound engine the combination
with the high and low pressure cylinders, their

- plstons steam chests and valves, of revers-

30

35

40

ing mechanism comprising two valves each

_h:awmﬂ' a separate chamber, means for MOV-

ing said valves mmultaneously in opposite
d1r.ect10ns a receiver communicating with
the 1'eversmg-va,lve chambers thr ouﬂh ports
controlled by the reversing-valves, said re-
ceiver also communicating with the high-

pressure cylinder and the low-pressure eyl-

inder communicating with the exhaunst sub-
stantially as de%cmbed

7. In a compound engine the combmatmn

with the high and low pressure cylinders, the
and the reversing-

mtermedmte recelver,
valve, of the piston-v&lves between the re-
ceiver and cylinders, the pistons being pro-

vided with grooves or recesses in their faces
forming links, substantlally as described. |
8. In & compound engine the combmatlon

of the high and low pressure cylinders, inter-

- mediate receiver and reversmﬂ-valve of the

‘inder when the high -
stopped at either termmal of its stroke and.

piston-valves arranged between the cylinders
and receiver and. prowded with. recesses or
arooves forming leaks, and ports and passages
Slestantlally as described, the arrangement
being such that when the hlgh -pressure cyl-
mder is on the dead-center the live steam can

leak through to the receiver, and thence to

the 10w-pressure cyhnder for starting the
same, while the exhaust is closed aﬂ*amst the
passage of the said live steam, substantmlly

as set forth.

9. In a-compound engine, the combination
withthe high andlow pressure c¢ylinders, their

pistons, steam chests and valves, of reversing
,meehamsm comprising two valves, each hav—- -

ing a separate chamber, an inlet-pipe com-

municatinﬂ' with one 1*eversing -valve cham-
Dber, and an exhaust-pipe with the other, a
receiver communicating with the reversing-

valve chambers thmuc-h ports controlled by

the reversing-valves, said receiver also com-
‘municating Wlth the high-pressure cylinder

and the 10W—~p1‘eSSHI'e cylinder communicating
with the exhaust substantially as descmbed
10. Inacompoundengine, the combination

with the high and low pressure ¢ylinders, their

pistons, mdependent valve-chests and valves
and passages connecting the valve-chests

with theirrespective eylmders, thesaid valves

being provided with passages arranged to
permit the steam to pass through the. high-
pressure cylmder into the 10w~pressure eyl—

a reversing-valve, substantially as described.
In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnessges.

- RUDOLPH C. SMITH.

W’ltnesses |
 Hugo A. HENKEL,
I_HENB_Y L. BRANT.
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