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-Ta all whom it ma,y concern:

OHARLES C WVORTHINGTON OF IBVIN GTON NI‘\V YORK

DUPLEX ENGINE

'_ SPECIFICATION formmg- part of Letters Patent No 283 315 da,ted August 14 1883
ERR R S Apphc*l,tmn ﬁle(l M'chh 3 1883 | L | "

(Nﬂ moﬂel )

- Be it known that I, CHARLES C. WDRTHING-

'I'ON, a; citizen of the Umted States, residing in

the c1t5r of Irvington, county of WVestchester
and State of New Yor k, have invented eertam

- new and useful Improvements in Duplex En--
.. gines, fully described and represented in the
follawmn* specification and the accompanvmw |
S _'idrawmﬂs, forming a part of the same. .
~ This nwentlon relates to ‘a direct - actmﬂ |
. pumping-engine of the genelal constmctlon_'
- of that shown and described in United States
-~ Letters Patent No. 24,838, and known as the
- “Worthington DuplexPumpmﬂ* -Engine.”” In
order to secure the successful operation of en- |

~ gines of this class, the two following conditions

-~ 1must be mamtmmed First, aumfmm or nearly

- uniform prc)pulswe power ‘must be maintained
 throughout thé whole stroke of the engine,’
and, second, the propulsive energy of the steam; |

B must be so dlwded that each side of the en-
- gine will develop one-half the total power.
R The first of these conditions is imposed by the
© . fact that no balance-wheel is used, and as the
25
- is uniform, or nearly so, throughout the “en-
tire. stroke any eonsulemble falling off in the' |
- power applled to the steam-pistons would re-
Csult in slowmg and - finally stopping the en-
gine before it had reached the end of its stroke
" The'second condition is 1mposed by the ne-
~cessity of hawnﬂ* the plstons or plungers of
both the pumps of the samesize, which is nec-
‘essary in order to secure a steady and umform_
'dlscharge of water. |

load upon the pistons or plungers of the pumps_

It is well Lnown to' tholse famﬂnr Wlﬂl the

. science of steam- -engineering that steam can.
w0 be most economlcally used: ::'bt & compmra,tlvely_
LEmE ;_:_hlgh pressure, and also that in order to util=

40

- erated it is necessary to use the steam expan-
.. sively, Thisprinciple ofusing steam has here-
. tofore been applied to the class of engines to
.~ which the present invention relates in three
) ways: first, by providing each side of the en-
. gine with one high-pressure and one expand-
“ . 1ing eylinder, e‘wh high-pressure cylinder re-
S ‘eelving steam direct from the boﬂel second y
.7 by providing one gide of the engine Wlth oner

1ze the lzbrgest ‘proportion of the power gen-

high-pressure cylinder and the other side with

“"-one low-pressure cylinder, a tank being inter-
posed between the tWO, as descrlbeﬂ n Um‘red

engine..

Sta,tes Letters Patent N 0. 116 131 &nd t]:uld
by prowdmg one side of the engme Wlth one
high - pressure and one expanding cylmder

Letters - Patent No. 251,730.  In the first and -
second of these orgamzatlons the use of only

two eylinders and the necessity of maintain-
ing a uniform or mearly uniform propulswe

powel throughout the entire stroke rendered

the amount of expansion permissible compar-
atively small, and thus to a great degree de-
prived the enﬂ 1ne of the benefits of t]tus prin--
ciple of usmc‘r the steam, while; in the third

organization it was found 11111:)08511316 to secure ;

one of the essential conditions of an engine =
of this class—that is to say, the equal divis- -

ion of the pr opulsive power between the two
sides of the engine. =

55
'.:amd_ the opposite side with one expandinglow- =~
Ppressurecylinder, as descrlbed inUnited States .

70 e

It is- the UbJect of tlie r]_)l esent mventmn to -

produce an organization in which high’ratios =
of expansion will be permissible without vio- =~

lating the conditions: specified "as to distri-

'pended

75

To thls end the mventlon consmts, br oadly, R

ina duplex gngine each side of which cons1sts |
of a.compound engine, one of said enginesre-
ceiving the steam direct from the bmler and
the other reeewmﬁ* the steam {1 om the eXh‘mst |
+of the ﬁlst |

In the aceompanymg chawmﬂs, Flgule 1 18

engine embodymg the present mventlon

Referring to said figures, it will be seen that

by the rock-shatt 7 and rock-arms 20 21—with

the piston-rod 22 of the opposite side of the
‘The steam-chests 4 5 are connected .
by a plpe 3, through which the steam passes
‘to the cyhndel o after perfm mmﬂ‘ 1ts WOIL n -

‘the cylinder 2. .

The 0pemt1011 (jf th:ls 81de of the enﬂme nny o

:a,plan view,and Fig. 2 a side elevation, ofan o

bution and division of power, 8o that steam -
may be introduced at a compa,la,twmy high -

Initial pressure, and exhausted only after 1ts T
exzpfmswe energ yh’t»s been ne'uly or qulte ex- PR,

go
-2 is the first or high-pressure cyhndel and 3 - 0
the expanding - ¢ylinder associated thnemmth o
to form one side of the duplex engine. These
cylinders are provided with the usual steam-- .- -
chests, 4 5, the valves of which may be oper- -
ated by a SlIlﬂle rod, 6, as shown, said rod be- ~ =
g connected in fuw Gonvenlent manner—as .
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_:_u ﬂ1ne
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~be briefly

- stroke the steam. already in the cylinder will

on the piston of smd cylinder at its full press-

- whereitwill actexpansively upon the piston 1 111
that cylinder, after which. 1t will : pass out-
through the pipe 10 and enter the tank 11ata -

stated as follows: The steam, being |
admitted from the boiler through the pipe 9 |
to the cylinder 2, will be permltted to act up-

ure throughout the whole or nearly the whole
stroke. Asthis piston commences 1ts return-

pass through the pipe 8 into the cylinder 3,

réduced pressure. The cylinders 2 3 will be of

~ such relative size that the steam acting upon i

a8 2 I'eservolr :
_ -oper&te the second side of the engine.

~ The seeond side of the engine, like the fir st

' consists of two cylinders, 1213, provided with

~ "the usual steam-chests, 14 15, the wvalves of 1
which areoperated by a smcf'le rod 16, through -

the rock-shaft 23 and 1001{ arms 24 25 from

the plston-rod 26 of the first side of the en-

o The steam from the tank passes to the |

3 'cylmder 12 through the pipe 17, and is used ;

©in said cylinder the same as 1n the cylinder 2,

IR
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- 35

40 the engine.

- perienced in securing an exactly equal divis-

5 while by driving one engine from the exhaust
- times expansively—first in the cylinder 3,

- der 13—thereby m&kmg it possible to receive

50 the steam at a comparatively high initial
pressure and finally exhaust 1t at a very low |

‘the two pistons, as just described, will exelt a
15 nearly or quite uniform: pmpulswe power
- throughout the entire length of the stroke.

- The tank 11, which is arranged as described
in the Letters Patent before referredto, serves

Tom. which steam is dmwn ‘to . o
| ders forming each side of the engine are ar- -

{ ranged upon the same axial line, such an ar-
rang ement is not necessary. The well-known -

annular form, in which one cylmder surrounds

the other, may be adopted, or the cylinders

‘may be arranwed 1318 *‘my other eouvement or

the cylinder 13, where it is used expansively,
after which: it passes through the pipe 19 to

ders 1213 will be so pr 0port10ned with rela-

Just descmbed Wﬂl exert %111111"01‘111 pmpulswe |

after which it passes through the pipe 18 t0

the condenser, or to the open air. The cylin-

tion to each other and to the cylinders 2 3
that the steam, acting upon their pistons, as

they Wlll develop one- half the total 1’}0W(-}I’ of

By employmﬂ* compmmd cylinders upon
both sides of the engine no difficulty 18 ex-

ion of the total power between the two sides;
of the other the steam is used at least three

then in the cylinder 12, and last 1n the cylm-

pressure, thus utilizing its expansive energy

to a much greater degree than has heretofore
been possﬂ)le in this class of engines.

By the |

283,315

organization shown in the present case the
gradual loss of power incident to high ratios

of expansion is so divided  between “the two. -
practical unifor mity

of speed. and power 18 ebt%med throughout the
| 60

sides of the engine that

| entlre stroke.

39

“The relative sizes of the Sever-al cylinders
W111 of course be varied to suit local condi- -

tions and to secure the results specified, the B

proportions shown in the drawings being only

an approximation of the proper proportlons, 65 |

for the purpose of 111ust1at1nﬂ the plmclple of

the invention. |
In some cases it mq,y be found desirable to

-_employ more than  two cylinders upon each
side of the engine.

This can be done, if de-

70[”'

sired, without, delmrtlnﬂ* from or 10311:10* the R

| _advantages of the invention.

- Although, in the present case the two Gylm-

desirable p081t1011
What I claim is—

75'}-7

<1, The combination of two comp ound. eng ines

_arr&nﬂed to form the two sides of a duplex: SR
engine, one of said engines receiving its steam
‘direct from the b011e,1 and the other receiv-
1ng 1ts steam from the ethbust of the first, sub .
| _stantlally as described. | -

2. The combination; Wlth two compmmd en-: -

substantially as described.

3. The combination,with two compound en-
gines, one of which 1ecewes the steam direct
from 'the boiler and the other of which re-
ceives the steam from the exhaust of the first,

inlet and outlet valves of the other, substan-
tially as described. |

In testimony whereof 1 ‘have hereunto set:

my hand in the plesence of two Subscubmu
witnesses. | -

CHARS.

Witnesses: -
JAS. A. HOVEY,
- T. H. PALMER.

C. WORTHINGTON.

‘gines arranged to form the two sides of a du-
_plex engine, of a tank, as 11, arranged to re-
celve the exhaust of one of - S&ld engines and

| supply the same to the other of smd engines,

95

.of means by which each engine actuates the

100
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