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To all whom it may concermns:

Be it known that I, EDWARD ANDREWS, a
citizen of the United States residing at Potts
ville, in the county of Schm 1kill and State of
Pennsy lvania, have invented certain new and
useful Impxovements in Compound Jingines;

and I do hereby declare the following to be a
full, clear, and exact description of the inven-

tlon such as will enable others skilled in the
art o which 1t apper quns to make and use the
same,

My 1nvention relates to compound engines,
and has for its object the construction of a sim-
ple compact engine at a very small cost; and
1t consists, principally, in the construction of a
valve for controlling the supply of a motor-
fluid and for reversing the engine.

The invention will be herema,fter desoubed
and particularly pointed out in the claims.

In the accompanying drawings, which form
a part of this specification, Figure 1 represeuts
a side elevation of my compound engine. Fig.
2 18 a transverse vertical section of one of the

engines. Figs. 3 and 4 are views showing the

ports or ehannels in the valve for reversing
the engine. Figs. 5 and 6 are views showing
the ports or ohamlels for conducting the mo-
tor-fluid to and from one engine to another.
Reference being had to the drawings and
the letters thereon, A B C represent the cyl-
1inders of my compound engine, and are grada-
ated 1n the ratio as 5, 7, end 10 are te each
other. The fluid by which the engines are
propelled is admitted into A, and exhausted
from it into B, and exhausted from it into C,
from which it may be conducted to a con-
denser in the usual manner. |
The cylinders are constructed in seetions «
b. The lower one, b, of each cylinder is convex
on its end ¢, and "has its bearing in a detach-
able seat, D which 1s pmwded with a con-
cave bemlng -surface, d. - A singlerectangular
port or passage, ¢, is formed in the end of each

cylinder, and the seats D are each provided

with two corresponding passages, f g, with
which the ports ¢ in the cylinders communi-

- cate alternately as the engines vibrate in their

,50

seats, and through which the motor- finid is ad-
mitted and exhausted.
‘Each lower section, b, of the cylinders is |

provided with trunnions, to-which an equaliz-
ing-yoke 18 attached and secured to the bed-
plate of the engine. The construction of the
cylinders and the equalizing-yoke is fully set

torth and claimed in another application:of 55

the same date of filing, numbered 214,778, and
need not, therefore, herein be further eluei-
dated.

- I represents the crank-shaft, to which the
several pistons & i k are duectly attached, and 60
issupported in journal-boxesIm on the Stand |
ards n o, which rest upon and are secured to

the bed- plate.
F represents the bed-plate of the ennmes, to

which the seats D are bolted, and is provided 65

with a valve chamber or seat , p, Tor the recep-

{ tion of a valve, G, which is, by preference,

made slightly conieal, as shown. In the pe-
riphery of the valve ‘are for med channels or
passages 1, 2, 3, and-4, which extend nearly 7o
thloughout the length of the valve, and are
employed for supplying fluid to and reversing
the motion of the engine. The angular ends
5 of the channels 1 and 4 register with the

supply-pipe H, and the correSpondmg ends, 6, 75

of the ehennels 2 and 3 register with the ex-
haust-pipe I. The channels 7 or 8 conduct
the motor-fluid to the first or high-pressure

-eylinder, A, and the channels 9 or "10 exhaust

it therefrom into the second cylinder, B, from 8o
which 1t 18 exhausted through the chennel 11
or 12 into the eylinder C, from which it is ex-

hausted through the channel 13 or 14 into the

pipe I, and conducted to a suitable condenser.
The 0peret1on of the engine is as follows: 85

The direction in which the engine is to run

having been determined, one of the .channels

1 Dis broueht info 1)081{31011 to register with the
sapply-pipe H, when the motor-fluid will be -

supplied to all of the cylinders in the series at co.

1ts 1nitial pressure. Should it be -desired to

work the motor-fluid exp'eneively or to coms-
pound the engines, the valve is turned one-
fourth (#) of arevolution, and one of the chan-
nels 7 or 8§ brought into register with the sup- g5
ply-pipe, when the fluid will enter the first

cylinder, A, and operate its piston, and be ex-
‘hausted bhrouﬂ‘h the cheunei 9 or 10 into the

second cylmder B, and from it into the cyl-
inder C. To reverse the engines, the valve 13 100
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turned one-half (3) of a revolution, whether
the engines are all working under full boiler-
- pressure or expansively.

By the construction described a #ery simple .

5 and efficient compound engine 1S produced, in
which the cylinders in their vibrations con-
trol the supply of steam or other motor-fluid
to and from them, and in which the supply-

~ valve serves to supply all of the engines in the
1o series with a motor-fluid at its initial pressure,
reverses the engines, and converts them into
compound engines at the will of the attendant.
Having thus fully described my invention,
what I claim is— S |
15 1. The combination of two or more vibrat-
ing cylinders having passages in their seated
ends, a bed-plate having a valve-chamber ex-
tending throughout its length, and an adjust-
able valve adapted to said chamber and pro-
20 vided with passages communicating with each
of the cylinders for conducting a motor-fluid
to and from said eylinders and for reversing
‘the motion of the engines, substantially as de-
scribed. | o |
25 2. The combination of two or more vibrat-
ing eylinders having passages-in their seated

ends, a bed-plate having a-valve-chamber ex- .

tending throughout its length, and a valve
provided with passages constructed to put the

tially as described.

adjustable valve p

« eylinders in communication with each other, 30

and with thesupply and exhaust pipes,whereby
a motor-fluid is conducted into the first cylin-
der under its initial pressure and exhausted
into another and used expansively, substan-
_ | 35
3 "The combination of two or more vibrat-

ing ecylinders, each having a passage in its

seated end, a bed-plate having a valve-cham-
ber extending throughout its length, and an
rovided with passages com-
cylinders and

40
municating with each of the

‘passages for conducting a motor-fluid into and

from one cylinder into another, substantially
as deseribed. | |

4. The combination of two or more cylin- 45
ders constructed to form a valve for admitting

“and discharging a motor-fluid and a valve

provided with passages communicating with
each eylinder in the series, and adapted to
conduct a motor-fluid to and from each eylin- 50
der and to reverse the engines, substantially
as described. S - |

In testimony whereof I affix my signature in

presence of two witnesses, \
EDWARD ANDREWS.

Witnesses:
S. A. TERRY,
D. C. REINOHL.
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