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~ parent from the subjoined description.
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- head on the piston-rod of its respective engine,

3C

_ it is operated, a link connecting each of said

33

~ erative machine.

40

45

50

- tain devices or combinations detailed in the

Ing-engine containing my invention.
‘struction of the apparatus represented in the

~ing the duplex machine, their eylinders, their
~ pistons and piston-rods, an arm or cross-head

ures refer to like parts, the parts of the right-
‘hand engine being denoted by unaccented let-
ters and the similar parts of the left-hand en- |
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To all whom it may concern: |
Be it known that I, HARVEY F. GASKILL, of

Lockport, New York, have invented certain |

new and useful Improvements in Duplex En-
gines, of which the following is a specification.
The principal objects of my invention are
toarrange the valves of a duplex engine so as
to avoid the waste of steam due to long and
crooked ports and to operate the valves in a
simple and effective manner. |
Other objects of the invention will be

ap-
- To these ends the invention consists in cei-
claims at the end hereof. = o

Inthe accompanying drawings T have shown
the steam end of a duplex compound pnmp-

The principal parts entering into the con-

drawings are as follows: Two engines compos-

on each piston-rod, a rock-shaft to each en-
gine, an arm on each rock-shaft, a link con-
necting said rock-shaft arm to the arm or eross-

a second arm on each rock-shaft, a reciproecat-
ing frame to each engine, a link connecting
sald second arm with the reciprocating frame
of the .opposite engine, a separate admission
and a separate exhaust valve for each end of
each cylinder, an arm on each valve by which

valve-arms with the reciprocating frame of its
respective engine,and numerousconstructional
detalls which go to make up the complete op-

In the drawings, Ifigure 1 is a top view of
the apparatus above referred to—namely, the
steam end of a duplex compound pumping-
engine—which containg my invention. Fig,
2 18 a side elevation of the left-hand engine.
Fig. 3 is. a side elevation of the right-hand
engine. Fig. 4 is a sectional elevation of the
right-hand engine, the section being taken
through line 4 4 of Iig. 1. - h

Like letters of reference in the several fig-

gine by accented letters, o -_

1 in suitable bearings in the frame,

A 1s the high-pressure eylinder. B is the
low-pressure cylinder.
the high-pressure cylinder, a continuation
which, ¢, constitutes the pump-rod. D D are
the piston-rods of the low-pressure cylinder,
one on each side of the high-pressure cylin-
der. Eisa cross-head
D Dand C. e is an arm on the eross-head
or the piston-rod. T is a rock-shaft mounted
) G is an
arm on the rock-shaft in convenient prox-
imity toe’. Hisalink connecting arm G with
arm ¢, 8o that rock-shaft F is eperated by the
mmovement of piston-rods ¢’ D’ D', T is asec-

C is the piston-rod of
of 55

joining the piston-rods

60

ond arm on rock-shaft F. Jisa frame sup-

ported by and capable of moving in guidesyjj.
K is a link connecting arm I with frame J, 80
as to reciprocate the same. I, isthe steam or
valve chest of the high-pressure cylinder; M,
the similar part of the low-pressure cylinder.
N N are the steam-valves which admit steam
to the forward ends of the cylinders. #n are
the arms on the valve-stems by which said

valves are operated. OO arethesteam-valves
‘which admit steam

to the back ends of the eyl-
inders. o o are the arms on the valve stems
by which said valves are operated. R and S
are the exhaust-valves. #»and sare the arms
by which said exhaust-valves are respectively
operated. ¢ are links which conneet the arms
n, 0, 7, and s"with the frame J, so that the re-

70

ciprocation of the latter oscillates the valves..

It will be observed that when the valves are

closed, as in ease of » and s, (see Fig. 4,) their

respective links ¢ are at their right-angular
position with respeet to the motion of frame
J, so that the valves are substantially station-

ary for a large part of the stroke, and may be

made to cover their ports during the entire

stroke by having a suitable amount of lap.

The right-hand engine being at mid-stroke, as
18 shown in Tig. 4, its valves, which are con-
trolled and operated by the left-hand engine,
are about at the limit of their travel and the
valves of the left-hand engine,which are con-
trolled and operated by the right-hand engine,
are at the middle of their travel. Steam ig
admitted to the high-pressure cylinders from
throttle-valve Q through the steam- '
Lhe steam is exhausted from the high-press-
urecylindersintothereceiving-pipes P, whence
1t 18 admitted to the low-pressure cylinders,

90

pipes q.



RERREEEES ﬂers the entrained water p'lﬂtses out readily.

NERE R ?elwme having more than one cylinder to each

o engine; nelther do I limit mysell to the pre-:
SRR cise form or: arr 'nwclmmt of pmt@. ‘herei set
U1 forth, as many modifications may be made by

SRS 3 3.5 the: mwlmnc from his Lu&wledwe and skill to:

e

~+ Trom these latter it is exhausted into the base-

| casting m and passes thence to the condenser..

' The 1}0rts of the exhaust-valves R and 8 are
- placed a short distance from the cylinder ends,

5 as shown in Fig. 4, so that they are closed bvz g
" the pistons when near the end of their travel, |
~ whereby a portion of steam 1is confined: qnd@;
SERERERREEREY eompre%‘%ed by the pistons and forms & euashion |
REREREREE By placing the

at the end of each stroke. :
%G\hwst valves ab the lower side of the cyhu-

_Referring to Tigs. 2 and 3, it will be sc,(.,n

X F;

 respect to the frames J and J%

o :tond forward.

RN ?]11«::3%*1*‘511 with - and?” s and s

t,hﬁ:ft

7 suit the various requireménts of practice; but:
What I do limit myself to and claim as my
invention 1s—
1. The combination, in a dupiex engine, of
n separate admission-valve for each end of
cach eylinder, a separate exhaust-valve for
cach end of cach evlinder, and mechanism con-
necting the valves of one engine with the pis-
ton of Fhe other engine of the duplex system,
substantially as sct “forth.
2. The combination, in a duplex engine, of
a separate exhaust- VIJV for cach cnd of each
cylinder, an exhaust - port located near but
not at each end of each cylinder, and the pis-
tons moving in the cylinders and adapted to
close the e\}nust .ports before reaching the
limit of their travel, whereby a 1)01‘131011 of
steam is confined and forms a cushion at the
end of cach stroke, substantially as set forth.

40

50

tcs the | a separate valve for each end of each Lylnmer
2, reciprocating frame to each : cyhnd(,r, anda ..
rock:shaft operated by each of the engines, 0[’ "‘fJ;
the duplex system and. cmmecu,d to the re-- . 5 NN
elpmm‘m ng: frames of Lhe OppOSltG eno*me Sub

%stautmlly as set forth. .

e

Tt is of eourse undm stmd thab [ do rmb 11mlte
1113%1{' to a compound engine or to a daplex |
gtutmﬂ* the duplex system, their plStOllb and 85 .
rods, two reciprocating frames moving in, the
same direction relatively to the: }_}lst{}l}S Oper- .
ating them, and mechanism: conneeting said
;immes to: Lhe valves, Substfmtmlly as set forth. . .. .. ..

L e

;the eylinders, the exlmust valves, and a sepa- |
rate exhaust- pm*b for cach end of each cylin- |
der located in the. lower %Me ﬂ]ereof 5u’bstfm-§
tially G -

each cnd of each ¢
frame for

the sepamte valves, thc, valve- c:apemtln arms,.
the reciprocating framecs, the links; mmleebuw; ;

‘shafts, the links: connecting the frames. with |

364,640

‘3. The eombination, in a duplex cngine, of

'_'.E.'n
F

as'set forth. SERNE .
4. The comblmtmn, ina dnplm enﬂ*llzuejl of;

a separate admission and exhaust valve for ..
linder, a reciproeating =
and mechapism con-
necting said frame with the piston of the op- .~
| posite engine of: the duplex qysbem, Sub%mn-g 65
@gtmlly%ssetfo1th.;-_a;w- .
BRRERE ftlnt the valves of “the two engines move in |
~ opposite directions in' opening, owm
different positions of thelr fwm% om0 o witl
2 - Tor example, -

' arms n extend fromn their v ﬂw stems: b‘lch- ;
o ward and tmmrd the frame, while arms o’ ex-

| Smnhily, o and o extend for-
ward while o and o extend bﬂckwa,rd and |
L Thisarrange-
EREEES ‘ment of the arms permits the: fl ames J and J”é

i {oboth movein the same direetion lelfl,tlvely to |
" 'the pistons which operate: them, and obviates:

25 the neeessity which would Othm wise exist ‘of;
" 'having one of the arms I and 1’ extend up-
i ivard 'md the Oth@l‘ dG‘ﬁ llW“lld htm 1t¢s 10(3114-5

each cylinder,

5. The eombination, 11 .a dup’lm ennme} of

The combination, in 2 duplm enfrﬁn@ of

the frames with the valve-arms, the 1*0(,,1'...-;;

the mck shafts,: and the: lmks connecting the .
10(,15. shafts with the piston-rods, whueby the |

valves of each engine are: operated by the op- .
| fpt)Sltc engine of tlie dmplex system, substan-
ttl‘l“y

as set forth. . - |
7. The eombmqtlon of iawe enmm& COU&LI-

. The: combmatmn of two engines: consti-

Itutmﬂ* the duplex system, their plstons and

rods, o reciprocating frames moving in the
same direction as the pistons operating them,
and mechanism connecting said frames to the
valves, substantially as set forth.

9. The combination of the two engines, their
pistons and rods, the two reciprocating frames
operated each by theopposite engine and mov-
ing in the same dircction re‘atwely to the pis-
tons operating them, and the valve-arms ex-
tending 1n 01)1}03113(3 directions toward the
frames, substantially as set forth.
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I8 P. LUCE,
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