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UNITED STATES

PATENT OFFICE,

ALBERT F. HALL, OF BOSTON, MASSACHUSETTS,

STEAM-ENGINE.

T e e —

SPECIPICATION forming part of Lietters Patent No. 350,736, dated October 12, 1886,

Application filed December 14, 1825,

To all whom it may concern.:

Be 1t known that I, ALnERT F. HALL, of
Boston, county of Suffolk, and State of Massa-
chusetts, have invented an Improvement in
Steam - Kngines, of which the following de-
scription, in connection with the accompany-
ing drawings, is a specification, like letters on
the drawings representing like parts.

My invention relating to steam-engines is
shown embodied in a duplex compound direct-
acting pumping-engine, the object of theinven-
tlon being to provide increased power when
needed without necessarily increasing the in-
itial pressure of the actuating-fluid.

In another application, filed December 14,
1885, Serial No. 185,600, I have shown and
desecribed an engine eomprising two cylinders
of different diameters, normally operating as
a compound engine, the actuating-Huid at ini-
tial pressure, which will, for convenience, be
spoken of as *‘live steam,”’ being admitted to
the smaller cylinder and the exhaust from the
smaller cylinder operating in a larger cylin-
der, which exhausts into the atmosphere or
Into a condenser, in the usual manner, together
with passages and valves therein, by which
live steam may be admitted directly to the
large cylinder and the exhaust from the small
cylinder cut off from the large cylinder and
directed into the atmosphere or condenser, so
that each cylinder becomes a simple engine
operating practically independently of the
other, although in conjunction with it.

The present invention consists, mainly, in
a novel arrangement of the passages connect-
Ing the different cylinders of the duplex en-
gine together and with the main steam-inlet
and exhaust pipes, and in the combination,
with the said passages, of a single valve or

controlling deviee governing the direction of

the low of the fluid through the said passages,
whereby the two eylinders may be made to
work together as a compound engine, or may
be made to work separately, each receiving
and exhausting steam independently of the
other.

Figure 1 is a plan view of a compound du-
plex pumping-engine embodying this inven-
tion; Kig. 2, a side elevation thereof; Fig. 3,

an end elevation thereof; Fig. 4, a diagram
illustrating the relation of the passages and

the flow of steam therethrough; Fig. 5, a plan

said engines.

Serial No. 185,500, (No medel,)

view of the chest into which the live steam is
received from the boiler, the cover of the said
chest being removed; Fig. 6, a rear elevation

- of said chest; Fig. 7, an end elevation thereof;

Iig. 8, a horizontal section on line w z, Fig. 6;
Fig. 9, a longitudinal section on line v, Fig. b;
and Figs. 10 and 11, details showing the con-
troiling-valve in different positions., = B

The engines A A’ are of any suitable or
uswal construction, being shown as such as
used in duplex pumps, the piston of one en-
gine controlling the valve of the other, al-
though the present invention is apphcable
equally to a single engine, and the operation
of the parts governing the application of mo-
tive-fluid to the two cylinders of either engine

would be the same whether one or both en-

gines were used, and will, for convenience, be
described in connection with one only of the
Fach engine, as A, has two
cylinders, ¢ o, the one of smaller diameter
than the other, normally intended to CO-oper-

ate together asa duplex engine, live steam be-

ing admitted to the smaller or high-pressure
cylinder,q, and the exhaust from the said cyl-
inder a passing into a receiver, ¢, or other
passage which supplies or is conmected with
the inlet to the larger or low-pressure cylin-
der, ', from which the steam is finally ex-
hausted through the main exhaust-passage 11",

In order to control the flow of steam with
relation to the cylinders « «, so that it may
pass to the smaller ¢ylinder and then to the
larger cylinder, as previously deseribed, or so
that, 1f desired, the live steam nay pass di-
rectly to each eylinder and the steam be ex-
hausted from cach independently of the other,
the engine 1s provided with a controlling ap-
paratus included in a chest, 8, into which live
steam 1s admitted diveetly from the bhoiler
through the main inlet-passage B, and from
which it passes direetly through the chest &
to the smaller cylinder, ¢, the exhaust from
which passes through pipes ¢ into the receiver
¢. The floor of the chest b is provided with a
valve-seat, 0%, (best shown in Figs. 9, 10, and
11,) having three ports coutrolled by a valve,
b, of proper construction to connect the mid-

dle one of the said ports with the one at either
side of if, according to the position of the
said valve on its seat, the valve being oper-
ated by a handle, 4*. The ports communicate
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(Best shown in Figs. 8 and 9.) The re-
celver ¢ communicates, through pipe d and

passage d', (see Fig. 8,) with the middle cham-

ber, d, below the valve- seat, which chamber
has no outlet except the port d’ in the valve-
The pmt d*, at one end of the valve-
seat, communicates with a chamber, @, be-
low 1t- the only outlet from which, for engme

A, 1s throun*h passages d® and pipe d', (see
35) Sfud pipe being the mlet to the steam )

Flﬂ
chest of the larger cy]mder «, of the engine.
Normally,when the engine is to oper ate as a
compound engine, the Valve b’ 18 in the posi-
tion shown 1n Fig. 10, separating all the ports
from the interior of the chest b, s0 that the
live steam is not admitted to any of them and

haust from the smaller cylinder, a, passes
through the passage d into the chamber ¢

thenece through the port ¢ and pocket of the_'

valve §’ into the port d* and chamber @, and
thence by passage d' to the larger cyhndel, @,
from which, after having acted on the plston
in the usu*ml manner, 1t 18 exhausted through
the pipe f . (See I‘Jg 3.) When, howevel

-1t 1s desired to admit steam at fu_ll initial
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pressure to the larger eylinder, «/, in order to
increase the power of the engine, the control-

ling-valve 6 1s moved to the position shown -

in Fig. 11, first disconnecting the port d* from
the one d’, as shown in I'ig. 9, so that the ex-
haust of the small ¢ylinder can no longer pass
to the large cylinder, and then in its further
movement uncovering the port 4*, as shown
in Fig. 11, so that the live steam will pass di-
rectly into the chamber d’, and thence through
pipe d' to the large cylmdel

In order to provide for the mdependent ex-
haust from the small cylinder when it no lon-
ger enters the large cylinder, the third port,

m, in the v‘ﬂve seat communicates with the

chamber m’ below, conneeted through passage
m? with a pipe, m% leading to the main ex-

haust-passage /7, and in the movement of the

controlling-valve §’ from the position shown
in Fig. 10, where the cylinders operate as a
compound engine, to the position shown in
Fig. 11, where the cylinders operate inde-
pendently, the port ¢, taking exhaust from
the receiver ¢ and small cylinder «, is con-
nected by the valve )® with the port m aund

malin exhaust passage before its connection

with the port d' is cut off; or the valve may be
so constructed that the port m is opened at
the same time that the port d'is closed, and
when the valve b’ is in the position shown
either in Ifigs. 9 or 11, the small cylinder ex-
hausts directly through the passages d d’ @& &
into the passage m m’ m* m’, and finally into
the main exhaust-pipe f. When the valve §®

is in the position shown in Fig. 9, the large |

cylinder neither receives the exhaust from the
small cylmdel nor live steam from the chest

amount of live steam admitted to the large

cylinder may be regulated without interfer-
1ng with the proper independent exhaust of
the small ¢ylinder.

In the diagram, Fig. 4, the full-line arrows
represent the direction of flow of steam when
the two cylinders are operating together as a
compound engine, and the dotted arrows rep-
resent the flow of steam when the engines are
each operating independently, the double-

‘headed arrows in each case representing ex-

haust-steam once, and the triple-headed ar-
rows steam that has expanded twice.

I claim—

1. A duplex compound direct-acting steam

pumping - engine comprising two small or .

high-pressure ‘and two large or low-pressure
cyliniders, a main steam-inlet passage, and the

“main exhaust-passage, combined with connect-

ing-passages between the said cylinders and
the main inlet and exhaust passages and the
single controlling - valve governing the said
passages, which valve in one posmon con-
nects the exhaust of the high- -pressure with
the inlet- passage of the low- -pressure cyliu-
ders, and in another position connects the in-

let-passages of the low-pressure cylinders with

the main inlet for the engine, and disconneects
the exhaust-passages from the high-pressure

cylinders from the inlet to the low-pressure
| eylinders and connects them with the main

exhaust-passage, substantially as described.
2. The combination, with a duplex comni-

pound direct -acting steam-engine compris-:
ing two high - pressure and two low-pressure
cylinders, of a chest receiving the actuat-

ing-fluid at full pressure and communicating
Wlth the inlet to the high-pressure c¢ylinders,
the said chest having a valve-seat with three

ports and three independent chambers below

them, and a slide-valve which may cover or
uncover one of the end ports, and may con-
nect the middle port with the one at either
side of it, the chamber below the middle port

receiving the exhaust from the high-pressure
~c¢ylinders, and the chamber at one side of it

being connected with the inlet to the low-

pressure cylinders, and the chamber at the
other side of it being connected with the main

exhaust-passage to the engine, subsbantmlly

as described.

Intestimony whereof I have signed my name

subseribing Wltnesses
ALBERT I, HALL

Witnesses: |
I, L. EMERY
- B.J. NOYES.

with ehambers in the casting below the valve- |Z) and in this position the small cyhnder 65
would operate alone as a single engine, and -
in moving the valve from the p031t1_011 shown
1n Fig. 9 to that shown 1n Fig. 11, the open-
ing of the port d* will be varied SO that the
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to this specification in the presence of two
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