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1o all whom tt may concern: o

~ Be it known that I, THoMAS J. RIDER, of

the city and county of New York,in theState

of New York, have invented a new and use-

5 ful Improvemenb, in Duplex P.uulping-En-

gines, of which thefollowing isa specification.

My inventionrelates toduplexsteam-pumps

or pumping-engines wherein the valve of each

~engine is operated from the p1ston rod of the

IO Obhel engine; and it consists in novel combi-

nations of parts, which are hereinafter de-
scribed, and pointed out in the claims.

In the accompanying drawings, Figure 1 is

a plan of a daplex engine embodymg my in-

15 vention, the steam-chests only of the two en-

| oines being_sho_wn 1n horizontal section. Fig

2 18- a vertical longitudinal section in a plane

between the two steam - e¢ylinders and the

trnnks or braces connecting them with the

20 water-cylinders, the water oyllndels or cham-
bers being shown in-elevation. . Fig. 31is a

longitudinal section through one of the en gines.

Fig. 4 is an irregular transverse section in a
plane through the steam-cylinder and valve-

'2'5 chest of one engine, and through the trunk or
connecting-brace which extends between the |

steam and water cylinders of the other engine,

and Fig. 5 1s a transverse section of the water

cylinders or chambers upon the plane of the
zo dotted line z #, Fig. 3. -

Similar letters of reference deswnate corre- .

sponding parts in all the figures. . -
A A’ designate the steam-cylinders, aud B
I3’ designate the water chambers or cylinders,

35 which are connected with the steam- cylmder& i

by braces or trunks. C €/, having a semicir-

~cular or other smtable tmnsw erse sectlon ﬂS-

- shown in Fig. 4.

“As here replesented the watel cha,mbers B

40 B’ are formed in a single casting separated by
’l]ODﬂltHdlllalp’LI t1t10n b,and constructed with
transverse partitions b’ as represented in Kig.
-3, wherein is‘supportjed a cylinder-lining or
tube, ¢, to which the water-piston:is fitted.

45 AS here represented, the removable eylinder-
lining or tube is ingerted ina central opening
in the partition &’,and has cast upon it a flange,
¢, t,hrounh whlch are inserted bolts for secur-.

-be formed advantageously in the-same casting,
‘as hereshown; but as the steam-cylinders with
-their ports are more difficult castings to make

1t is desirable to make them in sepmate cast-
“ings.

] ing 1b in place, as shown by dotted lines in
-Flf" b. |

50
Below the water ehambem or casmoq B B
18 formed a suction chest or passage, B2, hav-

1ng feet or flanges B’, by which it is supported,

and to which water is admitted by a suetion-

pipe, B 55

¢’ designates the suction- valves, which may

-be of any suitable or ordinary chamcter and

¢’ designates the discharge-valve whereby wa-

ter 1s-delivered into a dlseharﬂ*e chest, B at

the top of the water chamber or casing.

- The water chamber or casing has the parts
B B’ B’ B’ B all formed in the same integral

60

casting, with the exception of the coveror top
. | of the discharge-chest B, and is provided with

suitable hand-holes and bonnets, 5 'wheleby 55

~access may be had to its valves.

The. steam-cylinders A A’ are formed in

two separate castings, and are connected at
the bottom by an exhaust pipe or trunk, AZ

from whieh leads an exhaust-pipe, A2 and 70
which is constructed with feet or flanges A“,
whereon the 'steam end of the engine is snp
ported.

As here represented the tmnks or braees
C ¢/ are formed in the same Integral casting 753
with the front heads B® of the Watel end of

‘the engine, and with the {ront heads A? of
_the steam-cylinders. =

-'Fhe water-chambers for the two pn mps may
30

By this construction I am enabled to
plovide a pump having any suitable propor- 83

tions of eylinders, hy taking two separate

steam-cylinders of the desired size, and mak-

‘1ng the two:trunks or braces in one casting at
proper distances apart from eenter to center,
-and the water chambers or casings in another

90
casting, with'the same propor tlon from center
to.center. The-water chambersor casings are

afforded ample support by the feet or ﬂanges

‘B’, and the steam-cylinders are afforded am-

.ple support by the exhausb plpe AZ hfwnw 95
feet:or flanges Af, -
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D 1) designate the two piston-rods of the

engine, which work through suitable stuffing-
boxes provided in the heads A® B and to each
of which are attached steam and water pis-
tons. |

In IFFig. 3 T have shown the steam and water
pistons D I, which operate in the cylinders
or casings A’ B, These pistons may be of any

sultable construction, as they form no part of

my present imvention.

The two steam - c¢ylinders, A A/, are sur-
mounted by steam-chests or valve-chests E I,
wherein are slide-valves I ¥’, which control
the operation of the two engines. As here
represented, the steam-chests are connected

by a cross-pipe, 1%, with which the steam-sup-

ply pipe may be connected. Each eylinder
has near its ends supply-ports ¢ and exhaust-
ports ', and between the two exhaust-ports is
a main exhaust space or cavity, «’, which com-
municates by a passage, ¢’, extending circum-
ferentially to the bottom of the cylinder, with
the exhaust-pipe A% as shown in Fig. 4. The
movement of the slide-valve F or ¥ controls
the admission of steam through the passages
« & to the eylinder, and also controls the ex-
haust of steam through the passages a’ from
the ends of the cylinder to the main exhaust
space or-cavity a*. Each valve has formed
upon 1ts back a fork or yoke, d, in which op-
erates a toe. ¢, and the toes which operate the
two valves are formmed upon or secured to the

rock-shatts G G, by the oscillating movement

of which said toes are caused to act upon the
valves, to shift them in one direction or the
other. The piston-rods D D’ have secured
upon them horizontally-extending arms H I,
which project through and work in slots f,
formed in the inner sides of the trunks or
braces C C/, and these arms H H’ are respect-
ively connected by rods I I’ with arms J' J
secured to and extending downward from the
rock-shafts G’ G.

It will be understood from the above de-
seription that the arm H on the piston-rod D
1s connected by the rod I with the arm J',
which operates the rock-shaft G’ for moving
the valve I, and in like manner the arm H’
of the piston-rod D' is connected by the rod
I' with the arm J, which operates the rock-
shaft & and the valve F. The dwell which
18 necessary at each end of the stroke is ob-
tained by the play which the toe e of each
rock-shaft G G’ has in the fork or yoke d on

; the back of each valve F ',

I have liere represented bonnets K K’ as se-
cared to the inner sides of the two steam-
chests E . IEach bonnet has an inwardly-
projecting hub, g, which forms a stuffing-box
for the rock-shaft G G’, and each bonnet also
has a bearing or socket, %, wherein is jour-
naled the outer end of the rock-shaft G &,

IFrom the above description it will be seen

-that the connections between the piston-rods

and valves are very simple and inexpensive,

and that they are all arranged between the |

cylinders of the two engines, and do not pro-
ject outward beyond the eylinder or trunks in
any direction.

- What I claim as iy invention, and desire
to secure by Letters Patent, is~—

1. In a duplex pumping - engine having
separate valve-chests mounted upon its steam-
cylinders, the combination, with two valves
arranged one in each chest, and rock-shafts
for operating the valves extending laterally
through the inner sides of the steam-chests
and across the space between the chests, of
arms depending from said rock-shafts, arms
projecting laterally inward from the piston-
rods, and rods extending between the two
steam-cylinders, and by which the arms upon
the two piston-rods are connected each with
the rock-shaft arm of the other engine, sub-
stantially as herein described.

2. In a duplex engine, the combination,
with the two steam- chests, E E’, and their
valves, of bonnets secured to the inner sides
of the steam-chests and constructed with stuff-
ing-boxes, rock-shafts G G’, each extending
through and journaled in one bonnet, and hav-
ing its outer end fitting a bearing in the other
bonnet, arms J J’ depending from the rock-

shafts, arms H H’ extending laterally from

the piston-rods, and rods I I’, whereby the
arms H H’ are respectively connected with
the rock-shaft arms J’ J, substantially as here-
in deseribed.

3. In a duplex engine, the combination,
with steam-cylinders,each having a circumfer-
ential exhaust-passage extending from top to
bottom, of a cross exhaust-pipe, A’ connect-
ing the cylinders and communicating with the
exhaust-passages, and forming feet whereon
the cylinders are supported, substantially as
herein described.

4. In a duplex engine, the combination,
with two steam-cylinders consisting of sepa-
rate castings, each having an exhaust-passage
extending from top to bottom, and an exhaust-
pipe connecting the cylinders, and construct-
cd with supporting feet or standards, of two
water cylinders or chambers formed in the
same Integral casting, and trunks or braces
connecting the steam-cylinders with their op-
posite water cylinders or chambers, substan-
tially as herein described.

5. In a duplex engine, the combination,
with two steam-cylinders, A A’, consisting of
separate castings, each having the circumfer-
ential exhaust-passage a’, and the connecting
exhaust-pipe A? with its feet or flanges A%, of
the water chambers or ¢ylinders B B, formed
in one integral casting, and the trunks or
braces C U/, also formed in one integral cast-
ing, and connecting the cylinders A A’ with
the chambers or cylinders B B’, substantially
as herein described.

THOMAS J. RIDER.

Witnesses:

C. C. CAPES,
HARRY F. LYTLE.
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