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1o all whom Tt Ml concermn:

in the county of Cuyahoga and State of Ohio,
have invented a certain new and useful Im-
provement in Compound Engines for Automo-
biles, of which the following is a full, clear, and

exact description, reference being had to the

accompanying drawlings.

forming a two-cylinder compound engine into
two simple cylinder-engines, and particularly

the means whereby this result may be pro- |

duced easily by the driver of an automobile,
for which said engines furnish the motive
power. | _ |
" The invention consists in the construction
and combination of parts hereinafter de-
scribed, and pointed out definitely in the
claims. | |

In the drawings, Figure 1 is a plan view of
the engines and a part of the framework of the
autormobile which they are to drive.
a side elevation of the engine and a sectional
side view of so much of the automobile-frame-
work as is necessary to show the relation of
the parts.
the plane indicated by line 3 8 of Fig. 1. Fig.

4 is a view of the upper part of the opposite

side of the engine, said view being partly in
section in the plane indicated by line 4 4 of
Fig. 1. | -

. Referring to the parts by- letters, A repre-.

sents the high-pressure cylinder, and B the
low-pressure cylinder, which, as ‘usual, are

parts of the same casting. In the part of the

casting between these two cylinders is the
high-pressure stéam-chest Cand the low-pres-
anre steam-chest D, which are separated by a
vertical partition F, both steam-chests being
closed by the same plate /. Steam from the
oenerator is-delivered into the high-pressure
steam-chest C through any suitable pipe, as¢'.
This steam is admitted from the steam-chest
into the high-pressure cylinder through the

valve-controlled ports in the usual way and1s

exhausted into a passage-way E, through which
it passes into the low-pressure steam-chest D.

From here it goes through valve-controlled

W'

Fig.21is

Fig. 3 is a sectional side view 1n |

| seat e.

!'- ports into the low-pressure cyli,m:ler;1 from

Be it known that T, Rorriy H. WHITE, a citl- -
zen of the United States,residing at Cleveland,

which it is finally exhausted through 4 pipe
It has not been thought necessatry to
show the valves by which the admission of

steam to the cylinders and its exhaustion from

said cylinders is controlled, because such valves

‘and their operating mechanisms may beof any

suitable or well-known construction.

In order that the engines may be used as

The invention relates to means for trans-- simple engines, a valve-controlled port (G 1s

provided, through which steam from the high-

pressure cylinder may be discharged when the

valve H is opened, and another valve-con-
trolled port K is provided for establishing
communication between the two steam-chests,
the valve of which is closed when the engines

“are being compounded. A third valve J must
‘also be provided, so that when the engines are
being used assimple engines steam cannot flow

from the low-pressure steam-chest into the pas-
sage-way E, connecting it with the high-pres-
sure cylinder. My invention relates to the
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construction and arrangement of said ports

and the valves and their operating mechanism,
whereby, among other advantages, the steam-

pressure will always be exerted to hold elosed

those valves which are closed at any time and
whereby the position of the valves may be
easily changed to compound the engine.or not,
as desired. -

In the casting of which the two cylinders
are a part is a passage-way K, connecting the

3aQ

high-pressure cylinder A with the low-pres--

sure steam-chest. This passage-way I is de-
flected downward, and extending -part way
across this passage-way is a horizontal valve-
The valve J is provided for engage-
ment with this seat, and the valve in opening

moves toward the low-pressure steam-chest,

wherefore the steam-pressure therein assists

in keeping the valve closed. The valve H,
which closes the opening between the passage-
| way B and exhaust-port (G, moves toward the

exhaust-port & in closing, and thus the pres-
sure of steam delivered from this cylinder
into passage-way I assists in keeping this
valve closed. These valves H and J are pro-
vided, respectively, with the stems 2 and 7,
which extend upward through suitable stufl-

00

95




2.

10

L5

L

ing-boxes,and their upper endsare operatively |

connected with opposite ends of a lever M,
which is centrally secured to a rock-shaft N,

mounted in standards on the engine-casting.
A spring P normally holds the lever and the

valvesin the position shown in Fig. 3. When
in this position, the steam must pass from the
high - pressure cylinder A through passage-

way K into the low-pressure steam-chest D,

and at this time the steam-pressure assists in

holding the valve H closed. When, however,

the rock-shaft N is moved in opposition to the
spring, this lever moves the two valvesin the
reverse direction, closing the valve J and open-
ing thevalve H. The exhaust-steam from the
high-pressure cylinder will now after it has
entered the passage-way E pass up through
the port into the port G, from which the steam
exhausts through the pipe W. |

As will be seen in Fig. 4, there is a port K

- extending from the high-pressure steam-chest
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C to the low-pressure steam-chest D, which
port 1s normally closed by a valve %, which is
held to its seat by the pressure of steam in the
high-pressure steam-chest. A spring % as-
sists in moving the valve to its seat. The
stem £’ of this valve extends out through a
suitable stuffing - box, and its upper end lies
beneath and is in contact with a finger #, at-

tached to the rock-shaft N. 'When the engines
are being compounded and the valves H and J

are 1n the position shown in Fig. 3, this valve
1s closed, as shown in Fig. 4, and there is no
direct communication between the two steam-
chests. When, however, the rock-shaft N is
rocked, so as to reverse the position of the
valves H and J and permit the steam from the

high-pressure cylinder to exhaust directly
through the pipe W, this valve K is opened

and steam from the high-pressure steam-chest
passes directly into the low-pressure steam-
chest and from thence into the low-pressure
cylinder, as the valve permits. Both engines
are now acting as simple engines. The steam
from the low-pressure cylinder always ex-
hausts through the pipe W'. .

As the construction described is employed
In connection with an automobile, there is a
rock-shaft (), mounted in suitable bearings,
secured to the automobile-frame. This rock-
shaft has one arm ¢, which is connected by a
ink V with an arm #«° attached to the rock-
shaft N. Another arm ¢ on this rock-shaft
Q 1s arranged so that it may be operated by
a push-pin S, which comes up through the
floor of the carriage in a suitable position to
be operated by the foot of the driver. When,
therefore, he wishes the engines to act as sim-

- ple engines, he simply pushes this rod down

60

with his foot. When he desires the engines
to be compounded, he releases this push-pin,
and the spring P will return the parts to the
position shown in the drawings.

Having described my invention, I claim—
1. The combination of a high-pressure cyl-

Y53,021 :

inder, and a low-pressure cylinder, and their
respective steam-chests, with a passage-way
connecting the exhaust side of the high-pres-
sure cylinder with the low - pressure steam-
chest, a valve in said passage-way opening to-
ward the low-pressure steam-chest, an ex-
haust-port connected with said passage-way,
a valve for closing said exhaust-port by moy-
ing toward said exhaust-port, a passage-way
connecting the two steam-chests, and a valve

‘therefor which closes by moving away from

the high-pressure steam-chest, and mechanism
for simultaneously operating said valves, sub-
stantially as specified. |

2. The combination of a high-pressure cyl-
inder, and a low-pressure cylinder, and their

respective steam-chests, with a passage-way

connecting the high-pressure cylinder with

‘the low-pressure steam-chest, a valve J in said

passage-way having its valve-stem extended
upward, an exhaust-port connected with said
passage-way, a valve H for closing said ex-
haust - port having an upwardly - extended
valve-stem, 'a passage-way connecting two
steam - chests, and a valve Z therefor which

closes by moving away from the high-pres-

sure steam-chest, and having an upwardly-

extended valve-stem, a rock-shaft, two oppo--

sitely-extended arms secured thereto into op-
erative engagement with the stems of the
valves H and J, a finger on said rock-shaft in
engagement with the stem of the valve %, and
mechanism for moving. said rock-shaft, sub-
stantially as described. |
3. The combination of a high-pressure cyl
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Inder, and a low-pressure cylinder, and their

respective steam-chests, with a passage-way
connecting the high-pressure cylinder and low-
pressure steam-chest, a valve in said passage-
way for closing the same, an exhaust-port
connected with said passage-way, and a valve
for closing said exhaust-port, a passage-way
connecting the two steam-chests, a valve for
closing the same, the frame of an automobile
npon which the parts referred to are support-
ed, a rock-shaft mounted on said automobile-
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frame, operative connections between said

rock-shaft and said valves whereby they are
simultaneously operated, a push device ex-
tending through the floor of the automobile

within reach of the operator’s foot and in op-

erative relation to said rock-shaft, substan-
tially as specified. - "’ |

4. The combination of a high-pressure cyl-
inder, and a low-pressure cylinder, and their
respective steam-chests, and an automobile-
frame upon which said parts are secured, a
passage-way connecting the high-pressure cyl-

inderand low-pressure steam-chest, a valve in

sald passage-way for-closing the same, an ex-
haust-port connected with said passage-way,
a valve for closing said exhaust-port, a pas-
sage-way connecting- the -two steam-chests, a
valve closing said passage-way, a rock-shaft

having oppositely-extended arms, which are
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operatively connected with the two valves first |

named, and having a finger which is opera-
tively .connected with the other valve, an op-
erating-arm secured to said rock-shaft,a spring
for moving this rock-shaft in one direction, a
second rock-shaft mounted in the automobile-
frame having two arms, a link connecting one
of them with the operating-arm of the first-
named rock-shaft, a push-rod engaging with
the other arm, and extended to a position
where it may be pressed downward by the foot

of the driver of the automobile, substantially_

as specified.

5 The combination of & high-pressure cyl-

ifider, a low-pressure cylinder, which are parts
of the same casting, there being in said cast-
ing a high-pressuré steam-chest and a low-
pressure steam-chest, an exhaust-port for the

low-pressure cylinder, a passage-way connect- |

ing the exhaust side of the high-pressure cyl-
inder with the low-pressure steam-chest, and

an exhaust-port communicating with said pas-

sage-way, with a valve for closing the com-
munication betweensaid passage-way and ex-

haust-port, a second valve for closing commu-
nication between said passage-way and the
low - pressure steam-chest, a rock-shaft, a
rocker connected therewith, and, on opposite
sides of said rock-shaft, with stems of said

two valves, a spring acting to close the first

valve and to open the second valve, a passage-
way connecting said two steam-chests, a valve
for closing the same, a spring moving said

valve in the closing direction, and an arm se--

cured to said rock-shaft and engaging with the
stem of said valve, substantially as described.
In testimony whereof I hereunto affix my
sionature in the presence of two witnesses.
' - . ROLLIN H. WHITE.
Witnesses: - |
E. L. THUORSTON,
E. B. (GILCHRIST.
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