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0 all whom it may concern:

Be 1t known that I, CHARLES A. HAGUE,
residing at Haekensack, in the county of Ber-
gen and State of New J ersey,.and a citizen of
the United States, have invented a new and
useful Improvement in Pumping-Engines, of
which the following is a full description, ref-
erence being had to the accompanying draw-
ings, in which—

Figure 1 is a side elevation; Fig. 2, a section
on line z # of Fig. 1, and I‘1g 3 a detail of the

IO

vibrating arm; Fig. 4, a sectional elevation of |

the cylinders, showing the steam-chests on top
of the respective cylinders.

This 1nvention relates to that elass of steam
pumping-engines termed ‘‘ non-rotative,’”” and
-~ in which duple\ pumping - engines are used,

the steam-valves of one set of cyllnders belnn*
operated by motion derived from the opposite
20 cylinders, and in this class of engines an ob-
- Jjection arises by reason of the limited range of
steam expansion,which produced a consequent
- -limited range in economic duty. |
The object of this invenfion is to enable
duplex pumping-engines ¢f the non-rotative
type to be as economic in duty and have as
great arange ol steam expansionas with steam-
engines which are controlled by a crank and
fly-wheel, and also to increase the duty per-
formed by the engine from the consumption of
a certain amount of steam; and these objects
are accomplished by the devices and combi-
nations of devices hereinafter described, and
- pointed out in the claims as new. :
35 In the drawings, A represents the cylinder,
having connected therewith a steam-chest, A’,
and into which the steam is first admitted, so
that this cylinder may be termed the ‘‘initial
¢ylinder,” and the steam is supplied to the
steam-chest A’ from a boiler or other source
of supply by a steam-pipe, a
B 1s a cylinder, having connected therewith
a steam-chest, B3', to which- steam is supplied
by a pipe, b, from the steam-chest A’ under
45 pressure, mmkmn the cyhndel B a hlgh press-
ure cylinder.
C is a eylinder, having connected therewith
a steam-chest, C', to which steam is supplied
by a pipe, ¢, from the steam-chest B, and as
50 the steam has been worked in the (*ylmder B
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C would be a low- -pressure cylmuel and the
steam, after working in the cylmdel C, 18 ex-
hausted therefrom throuo'h a pipe, ¢, in any
usual and well-known manner. The cylinders
A B C may be of any of the usual and well-
known forms of construction, having their -
steam - chests provided with valves and cut-
offs, as usual; and, as shown, the cylinders B C
are located in parallel planes—one in advance
of the other—and the cylinder A is located In
a plane below the cylinders B C. .

D is an arm, formed, as shown in Ifig. 3, of
twoside bars connected together atb the top and |
bottom, and pivoted by the lower connection, 65

55

d, 1o a supporb D', on the base or foundatmu

which supports the engine as a whole. This
arm is made heavier at its upper end than at
its lower, to steady the stroke or movement of

| the plstons and plungers through the inertia 70

or momemtum arising from the weight of such

“top or free end of the arm.

r

E is a connecting-rod, one end of which is
connected by a suitable pin or pivot, ¢, to the
vibrating arm D.

T is a slide, to which is pivotally connected
by a suitable pin or pwot f, the end of the
connectmg -rod E.

(3 is a track or guideway supporting the -
slide F, the slide being mounted on the track 8o
SO as to be mamtmned in a direct line of mo-
tion.

H represents Lhe piston-rod for the eylmdel
A, one end of which is attached to theslide I.

T is a post, the lower end of which rests on
the base or foundation supporting the engine,

75

l-and the npper end of which receives and sup-

ports the cylinder B at one end, the other end
of the cylinder being attached to the cylinder
C, and the cylinder O as shown, is supported
on the cylinder A, and the cylmde1 A 1s sup-
ported on the base or foundation. The postl
is provided with a slot, g, 1n line with the con-
necting-rod I, to allow the rod to reciprocate
from the movements of the vibrating arm D
in the form of construetion shown.

J represents the piston-rod for the cylin-
der B.

K represents the piston- 1ods 101 the evlm
der C, the rods being located in line one with
the other on opposite sides of the cylinder B
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before passing to the cylinder G, thls cylinder | and just outside of the periphery of such cyl-
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inder in the construction shown. The steam- |

chest A’-has its valves operated by a connect-
ing-rod, H’, and the steam-chests B’ ¢/ have
their r%pectwe valves operated by connect-
ing-rods J’ K’, and these rods H' J* K’ oper-
ate their respectwe valves in the usunal man-
ner.

1: 18 a head, to” which is connected the ends
of the piston- rods J K, which head has a re-
clprocating movement from the vibrations of
the arm D, to the upper end of which the head
is connected by links 2, the link at one end
belng pivoted to the arm D by a pinor plvot
i, and- at the other end to the head I. by a pin
or pivot, 4. *

M represents tie-rods connecting the cylin-
der B with the pump-cylinder.

N represents the piston-rod for the pump.

O represents the pump-eylinder.

P represents the foundation suppmtmg the
cylinders, -

The pump-cylinder and devices pertaining
thereto are not carried out in detail, and are
‘only represented for the purpose of showing a

relative arrangement of the steam-cylinders
with the pump; butsuch pump may be of any

of the usual a,ud well-known forms of construe-

tion, and need not therefore be here specific-
ally descrlbed, as the present invention per-
tains to the working of thesteam in the Steam-
cylinders.

The operation is as follows: The steam from

- the boiler or other souree of supply issupplied

- 35

to the steam-chest A" of the cylinder A, and
18 admitted to the initial cylinder A, drwmn‘
the piston therein to the end of its stroke in.
either direction, according to the admission of

the steam, the Steam bemg confrolled by the

40

valves in the steam-chest, as usual, to drive
the piston, and at the end of the plston -stroke
the steam is released and admitted to the high-

~ pressure cylinder B through the connecting-
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- ¢ylinders to be greatly exceeded without any
s waste of the pressure of the steam, thus ef-

pipe b, and drives the plsbon in the cylmder'_

B to the end of 1ts stroke in either direction,,
accordingly as the steam is admitted to the
cylinder, the admission of the steam being
controlled by the valves in the steam-chest B"
as usual, and after the steam has driven the

piston to the end of itsstrokeitis released and |

admitted into the low - pressure cylinder C

through the pipe ¢, and after operating the pis-
ton of that cy]mder 1n the usual manner is re-

leased and passes off through the exhaust-

pipe ¢. 1t will thus be seen that the steam in
the initial cylinder A works under its full
head on the piston of that ecylinder, and is

‘then released and passes under a high pressure

to the cylinder B, and operates the piston of

- such eylinder, and i then released and passes
under a decreased pressure to the low-press-
- ure cylinder C, to operate the piston of that

cylinder, thus enablmn‘ the practicable limit
which has heretofore beu] employed with two

fecting great economy in the use of steam in
engines of this class, and at the same time a |

356,119

higher duty is had by reason of the greatly-
Increased expansion of the steam through the
addition of theinitial ¢ylinder A,which avoids 7o
the extreme -difference between initial and

terminal pressures that would follow the same

ratio of expansion if only a single qlmdel or

| two cylinders were used.

The. 1nitial pressure of steam is greater in 75
the cylinder A than the back-pressure, because
the length of the c¢ylinder B is double that of
the cylinder A, leaving double the amount of
space for the dlffusmn of the steam in the eyl- -
inder B, so that as the piston in the ¢ylinder 8o
A commences a return stroke in either direc-
tion the back-pressure is carried into the cyl-
inder B and diffused over the receiving-space
of such cylinder, giving the initial pressure in
the ecylinder A the benefit where such pressure 85
will be double, or ne‘mr]y s0, of that of the
back-pressure.

The arm D being of greater weight at its up-
per end than at its lower end gives the balance
of power to such upper end, producing an ln- 9o
ertia and momentum by which the strokes of .
the pistons and plungers are steadied, thereby
producing a uniform impulse through the ab-
sorption and distribution of the surplusenergy
above that required forthe work donethrough- g3

| out the stroke in either direction, thus keep-

ing the stroke in either direetion a uniform
one, and adding greatly to the working ca-
pacity of the pumnp. _ :

An arrangement of valves to be used in 100
carrying out this invention is shown in Fig.
4, in which figurethe steam-chests are located
on top of the 1espect1ve cylinders, instead of
on the side, as shown in Ifigs. 1 and 2. Bach
steam-chest at each end has a passage, R, 1n 105
which i1s located a circular slide - valve, 3,
which valve has a gemi-rotation, so as to open
and close the ports leading to the supply and
exhaust passages for the steam. As shown in
Fig. 4, each piston has made a complete move- 110
ment and is about to return in the direction
indicated by the arrow, and on such return
movement the valve . will be rotated so as to
open the ports leading to the cylinder and

-allow the steam to enter back of the piston 115

and pass out in front of the cylinder. The
steam from the supply-pipe A ernters the pas-

| sage 7 of the steam-chest A’ to enter the valve-

passages at either end, accordingly as the
valve S is turned to open one passage or close 120
the other, and from the valve-passage, with ’
the plston moving in the direction of the ar-
row ofthe cylinder A, the steam passes through
the port ¢ back of the piston to drive the piq

“ton forward, and the steam in the-cylinder in 125

front of the piston passes out through the port
u, the valve S for such port bemﬂ* turned to
open the port for the steam to pass into the
passage R and enter the passage s and pass

‘into the pipe b, and from thence to the pas- £30

sages 7 of the steam-chest B, to pass the sup-
ply-valve S of that steam-chest and enter the

port ¢, for the steam to pass back of the piston

of the eylinder B, the steam in front of such
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piston passing out through the port u, the |

valve S of such port being turned to allow
the steam to enter the passages R and s and
pass info the pipe C to the passage » of the

steam-chest €', and enter the passage R and

pass the valve S to enter the port ¢ of the cyl-
inder O and advance 1ts piston, the steam 1n
front of the piston of such cylinder passing
out through the port« and entering the pas-
sages R and s, to pass oub through the exhaust-
pipe ¢. A movement of the pistons in the
opposite direction to thepositionshown in the

ficure is had by a reverse movement of the

steam, by which the live stecam enters the port
% and the secondary steam passes out through
the ports 7, the valves S being automatically
operated to open and close the ports ¢ «, as re-

“quired, for supplying or exhausting the steam

from the respective cylinders irom the move-
ment of the companion set of cylinders of a
duplex engine..

What T claim as new, and desire to secure
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1. The combination, with the cylinders A,
B, and C and their piston-rods, of a vibrating 23
lever, D, pivoted at its lower end to a station-
ary support and of a greater weight at its
upper than at its lower end, and link-connec-
tions between the lever and the piston-rods of
the cylinders, substantially as deseribed.

2. The combination, with the initial eylin-
der A and the high and low pressure c¢ylinders

30

. B C, of a vibrating arm or-lever, D, for ab-

sorbing and distributing the surplus energy
and mainfaining a steady stroke for the pis- 25
tons and plungers, substantially as specified.
3. The combination, with the initial ¢ylin-
der A, high-pressure cylinder B, and low--
pressure cylinder ¢, of the arm D, connect-
ing-rod B, slide F, piston-rod H, head ILi,links
h, and plston rods J I, SubSt’LHtIEﬂ]y as and
f01 the purpose specl ed
CHARLES A. HAGUE
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