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tained throughout the entirestroke of the en-
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1o all whom it may concern: ’f
Be it known that I, FRANK W. JENKINS, a
citizen of the United States, residing in the
city of Brooklyn, county of Kings and State
of New York, have invented certain new and
useful Tmprovements in Compound Engines,
fully described and represented in the follow-
ing specification and the accompanying draw- .
ings, forming a part of the same. |
This 1nvention relates to that class of en-
gines which consist of a cylinder into which
the steam is admitted direct from the genera-
tor, and a second cylinder of larger size, into
which the steam passes from the exhaust of the
first cylinder, and in which it acts expansively, -
and which are classed in the art under the
general title of ‘“‘Compound Engines.” The
engines of this class possess many advantages
and have gone into very extensive use, par-
ticularly for pumping and other like purposes
where it 18 desirable that the piston-rod of the

especial adaptation of this class of engines
for such uses is due to the fact that by them
the economy due to the use of the steam ex-
pansively is secured, and at the same time a
practically uniform propulsive power is main-

gine without the aid of a fly- wheel or other
heavy moving part. In order to secure the.
most economical results with an engine of this
class 1t 1s desirable that the size of the engine
should be so graduated with relation to the
work to be performed that when operating
under its ordinary running conditions the full
power of the engine will be but little in ex-

load. It frequently happens, however, in
running these engines that for various reasons
1t 1S desirable that the engine should be able
to temporarily perform an amount of labor
considerably in excess of that which it is or-
dinarily called upon to perform, and conse-
quently 1t 18 highly desirable that the engine
should be capacitated to meet these temporary
demands, even though to do it the steam must
be temporarily used in an-uneconomical man-
ner. | - |
It 13 the object of the present “invention %0 |

'
an

provide means by which this result is accom- 50
plished; and to that end the invention consists
in providing the steam - chest of the smaller
cylinder with connections by which the steam
admitted to said chest from the boiler may,

‘when desired, be allowed to pass directly to 55

the steam-chest of the larger cylinder,so as to
act upon the piston of said larger eylinder at
1ts initial or boiler pressure throughout its
entire stroke, instead of expansively and ata -
reduced initial pressure. It will readily be 60

Seen that when the steam is thus admitted to

the larger cylinder at its initial or boiler
pressure the pressure of the steam upon both
sides of the piston of the smaller cylinder will

‘be equal, so that said smaller piston will be 65

constantly held in equilibrium, and will con-
sequently periorm no work: but it will also
be observed that the relative areas of the
smaller and larger pistons are such that the
increased pressure thus applied to the larger 7o

piston will very much more than compensate

for the loss of the smaller piston, so that when
the engine is operating in this manner it will
develop a much greater power than when op-
erating 1n the ordinary manner, although to 75
develop this increased power it will sacrifice
the economy due to the use of the steam ex-
pansively. | .
In the accompanying drawings, Figure 1is a
plan view, partially in section, of an ordinary 8o
duplex compound engine embodying the in-
vention. Iig. 2 is an end elevation,partly in
section, of the sgme, looking from the left of

TFig. 1, and Fig. 3 1s a similar view illustrat-

ing a modification to be hereinafter referred 8s
to. | | | |

- Referring to said drawings, it is to be un-
derstood that the engine therein shown con-
sists of two cylinders, 10 11, which receive

steam direct from the boiler, and in which the go
steam acts at 1ts full pressure throughout the

whole or nearly the whole stroke of the pis-

ton, and two larger cylinders, 12 13, into which

the steam passes from the exhaust of the first
cylinders, and in which it acts expansively, g5
after which it 1s exhausted into a condenser
or Into the open air, the whole forming an or-
dinary duplex compound engine. The cylin-
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 ders 10.11 are plowded with the usual steam- 112 13 . may be varied from that shown in the
- chests, 14 15, into which the steam is admitted.

. through the pipe 16 direct from the boiler,

~ and the eylinders 12 13 are also provided with

| similar steam-chests, 17 18, which are con-
. nected by pipes 19 20 with the exhaust-ports
- ofthefirst eylinders, the exhaust-ports of these
“last eylinders being provided with a pipe, 21,
. leadmﬂ to a condenser or to the open air. The-
Sever&l cylinders are provided with induction:

and exhaust ports 7 8 9, of the usual construe-

~ tion, which are controlled by valves 6 of the

~ common form, the rods 22 23 of ‘which are pro-.
~ vided with the usnal connections by which the
valves of each sideof the engine are operated
- by the main piston-rod of the opposite side,.
a8 in the well-known “Wmthmn‘ton Duple}._

.qo

- 1618 desired to temporarily increase the ca-

Pumpmﬂ* -Engine.”’ -
In orderto permlt the steam to pass' dlreet
ly. from the boiler to the cyhnders 1213 when

' _pamty of the engine as before explained the

' :;_stea,m chests 14- 15 are provided with open-

- ings 5, which communicate through pipes 24

| __.25

Wlth like openings, 4, in the walls of the ex-

- haust-ports 9 of the cynnders 10 11, as shown

 in Figs. 1 and 2. The pipes 24 me_ provided
. with ordinary throttle valves or cocks, 25, by:
- which said pipes can be opened or closed, so

30

as to establish or shut off communication be-

tween the chests 14 15 a,nd the ports 9, as may:

o _ 'j, be desired.
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‘The 0p9rat10n of the engine thus or gamzed

is as follows: If the engine is to per form only
the ordinary labor: for “which it is intended,.
~ the valves or cocks 25 will be closed, so as to-
- shut off communication through the plpes 24.

The throttle-valve of the pipe' 16 being then

opened, the steam-will pass from the boiler to
the steam-chests 14 15, and will enter the cylin-
ders 10 11, in which cylinders it will act at
the full boiler-pressure throughout the whole
or nearly the whole stroke of the pistons, af-
ter which, as the pistons in said cylinders
commence their refurn stroke, the steam al-
ready in the cylinders will pass through the
pipes 19 20 and enter the steami-chests 17 18,

from which it will pass to the cylinders 12 13,

where 1t will act expansively upon the pistons
of said cylinders, so as.to aid the steam which
is at the same time admitted directly from the
boiler to the corresponding  sides of the pis-
tons of ‘the cylinders 10 11, and so the opera-

tion is repeated, the steam which enters the

cylinders 1011 at each stroke being exhausted
1into the steam-chests 17 18, so as to act expan-
sively in the cylinders 12 13 at the next stroke.
A fter acting expansively in the cylinders 12

13 the steam 1s exhausted through the pipes

60

'65

21 into a eondenser or into the open air. The
connections by which the valves of each side
of the engine are operated by the movement
of the other side will of course be s0 adjusted
as to properly time the movements of the two
sides with relation to each other.

inders 10 11.

be .sacrificed.

These

drawings, the proportions.there.shown belng
only an approximation of the true propor-
tions for the purpose of illustrating the prin-
ciple and operation of the invention. -
cylinders will, however, be so proportioned = = -
“that the steam acting upon the pistons of the - *
two cylinders -as just described will exert

a- substantially wuniform propulsive ‘power
throughout the entire. stroke of the engine,
and in-order to secure the greatest economy
in the use of the steam the pistons of the cyl-

275_555_:55

inders 12 - 13 will be of at least two and one- N

half times the area of the pistons of the cyl-
~ From this it will be seen that
1f the Steam is allowed to enter the larger c¢yl-
inders at its full or boiler pressure these ¢yl- =

inders alone will develop a much greater o

‘power than all four of the cylinders rw,-illde-; - o
velop when acting in the regular way, asal- =~
ready described, although in doing it the =
economy of usmﬂ the steam expansively will =~
“Whenever, therefore, it be-
-comes ‘desirable for any reason to tempora--
rily increase the capacity of the engine,the - -
throttlejvalves or cocks 25 are opened, sothat - =
the steam will pass directly from the chests .
14 15 through the pipes 24 to the exhaust- =
ports 9 of the cylinders 10 11, and thence
through the pipes 19 20 to the steam chests SR
17:18, thus causing the steam to be supplied
abits fall or bmler pressure to both the cylin-
‘ders 1011 and 12 13. 'When this is.done, the
pressure upon-both sides of the pistons. of the
cylinders 10 11 will, of course, be the same,
so that said pistons will always be in equili-

90:_.
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IOO

brinm, and will ‘consequently develop mo

power; but the increased pressure upon the

larger plstons of the cylinders 12 13 will very
much more than compensate for this, and thus
have the effect of actually increa-sing the
power of the engine. It is not necessary In

i order to accompllsh this result that the pipes

24 should communicate with -the. exhaust-
ports 9 of the cylinders 10 11, as these pipes
may, if preferred, be arranged, as shown in
Fig. 3, so as to commumcate directly with
the plpes 19 20, instead of communicating with
sald pipes throun'h the exhaust-ports 9.
Although the invention is herein shown as
applied to a duplex engine, 16 1s to be under-
stood that it is not limited in its application
to this class of engines, as 1t may be applied

with equally good 1esu1ts to single compound

engines.

Wh&t I claim, therefore, 18—

1. The combination, with two cyhnders ar-
ranged to form a compound engine and pro-
vided with a pipe for eonducting the steam
from the exhaust-port of the first cylinder to

the steam-chest of the second cylinder, of a

105

110

II5

120

125

pipe arranged to establish communication be-

tween the steam-chest of the first cylinder and
sald conducting-pipe,and a cock or valve, 25,
for closing sald commumcatlon, substa,ntlally

The relative size of the cylinders 10 11 and ! as descrlbed

130
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2. The combination, with two cylinders ar-
ranged to form a compound engine and pro-

vided with a pipe for conducting the steam |

from the exhaust-port of the ﬁrst cylinder to
the steam-chest of the second cylinder, of a
pipe arranged to establish communication be-
tween the steam chest of the first cylinder and
said conduecting-pipe through the exhaust-

port of said fir St cylinder, and a cock or valve,

| 25, for closing said communication, substan- 10

=

tially as described.
In testimony whereof I have hereunto set
my hand in the presence of two subsecribing

Wltnesses
FRANK WV. JENKINS.
Witnesses: | |
T. H. PALMI iR,

Gro. H. GRAHAM.
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