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- do all whom tt may concern:

10

20

Beitknown thatI, THOMAS GETHING CLAY-
TON, of the Grange, Nor manton, in the county
of Delby, KEn ﬂ']and have invented a new and

-useful Implovement in. Triple - Expansion
Compound Steam-Engines, of which the fol-

lowing is a speelﬁcatlon |
My 11:1vent1011 consists in the construction,

arrangement, and combinations of steam-cyl— |

inders, pistons, and slide-valves, as hereinaf-

ter described and claimed, wher eby the steam
is used three times in successmn 1n two cyl-

inders.

The 1mpmvement 18 111ust1 ated in the ac-
companying drawings, which are central ver-
tical sectional views of such parts of a triple-
expansion compound engine embodying my
invention as are necessary to illustrate the
improvement, IFigure 1 showing the pistons
at the upper end of their stloke and Fig, 2
showing them at the lower end thereof.

Similar letters and figures of reference des-
ignate corresponding pmts in both figures.

C C' designate the two cylinders, and P P’L

the pistons WOlkmﬂ' therein, the said cylin-

~ders being in line mth ea;ch' other and sepa-

rated by a cylinder-head I, in which there is

-~ a stuffing-box H', and the two pistons being
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- eonnected by a plston-md a, passing thr ouwh

said stuffing-box. The larger cylinder, which
is represented as the lower one, is open at the
bottom to the atmosphere, and the upper cyl-
inder is closed at the top by a head A, the

central portion of which projects upward in
c¢ylindrical form and bored to form a casing
-and guide for a trunk B, which projects up-

ward from the upper pist-on P and which is

furnished with packing-rings to make it work
The said

steam-tight within the smd trunk.
trunk dlmmlshes the e

Tective area of the up-

per surface of the piston P, and the cylin-

drical projection A’ of the cyhndel-head A

- serves as a guide to- the tr unk, and conse-

50O

quently to the piston P.

D 1s the valve common to the two cylinders
C C'. This valve is represented of piston
form and packed to work steam-tight in a cy-

lindrical valve-casing E, in which are ports b

and c, commume&tm 1espeet1vely with the

upper and lower par ts of the cylinder C, and

a third port d communicating with the up-

pel part of the cylinder C'.
passage 1 directly through it for forming com-

“described.

munication from the steam.- -supply opening S
in the casing K to the upper port b of the cyl-

inder C, and it has a passage 2 formed within

it with three ports 2° 2¢ 2¢ for communicating
between the ports b ¢ d, as will be plesently
The said valve also has a third
passage 3 formed around it for making com-
munication between the pmt d of the cylm-

The valve has a
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der C' and the openmﬂ' I" 1in the valve-chest

for the final exhaust.

The piston-rod is intended to be connected
in any suitable manner, as by the ordinary
connecting-rod G, with the crank-shaft and

the valve to be operated in any suitable man-

ner, as by the usual eccentric on the crank-
-shaft |

The operation of the engine is as follows
Referring first to Fig. 1, the high-pressure
steam, passing from The supply-opening S

tluoaﬂ'h the passage 1 in the valve, enters.

through the port & into the upper p&rt of
the first or smaller ¢ylinder, wherein its pres-
sure operates upon the smaller area of the
piston P to force the said piston downward,

while at the same time steam with which the
said cylinder had been previously filled be-

low the said piston is exhausting from the:

said cylinder through the ports ¢ and 2° and
enlering the lower cylinder by the ports 2¢ and
d and acting to force down the piston P’, the
highand thelow pressuresteam thusactingon
the two pistons,respectively,in the same direc-

tionatthesametime. Justbefore the pistons
complete their downward stroke the valve ar-

rives at a position to close the port -0 at the

upper end of the cylinder C to the steam-sup-
ply port S and open communication between:

the upper and lower ends of the said cylin-
der through the ports b, 2°,2¢, and ¢, and also
open communication through the passage 3

in the valve from the eylinder C' to the ex-
haust-port K.
work on the smaller area of the piston P then
passes to the larger area thereof and acts to

The steam which has done its

force 1t upward, whﬂe the steam which has
done its work on the lower plston P’ exhausts
from the lower cylinder. This is the condi-

tion shown in Ifig. 2; but before the piston
completes this upward or return stroke the
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~valve has moved so far back as to bring its
cand 24, respectively,opposite the ports:
e and d and its passage 1 between the ports

S and b, and the high-pressure steam 1s again.
admitted to the upper end of the eylinder C
| its faces of unequal area, of a valve hm*mfr
in it three passages, viz.
sion of steam to one end of the smaller cyl-
inder, another for the exhaust{rom the larger
cylinder and an intermediate three-ported
| passage for controlling the passage of  the
steam from one to the other end of the smaller
cylinder and from the smaller cylinderto the
. 'Im oger one, substantially as herein deseribed.

| lon

o ports 2

~while the steam which had done its work 011'
- the Jower and larger arca of the said piston
. passes to the larger eylinder to act upon the
10 It will thus be seenthat the steam
- has a triple action—viz., first on the smaller
- area of the piston P, then on the larger area
~of the same plston, :md ﬁlmll} , 0N Lhe ]mﬂm-

piston.

e
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to act on the smaller area of the piston P,

piston P’.

What L clmm as m) nwentlon Is—

1. In a compound engine, the combination
of two cvlinders of d1f€01*e11t area arranged in
- line witlt each other the smaller one ]mvmw ;
- ports at cach end and the larger one a powﬂb |
the end adjacent to the smaller one, two con-
neeted pistons working in said eylinders re-
spectively the smaller of said pistons having
1its faces of uncqual area, and a valve for
controlling the said ports for the passage of
steam first to that end of the sinallereylinder
- toward which the smaller area of 1ts piston 1s
- presented thenee to the opposite end of -
~e¢ylinder thence to the largerceylinder and for
the exhaust of the steam from the:latter cyl-
inder,whereby there is a double actionin the

- smaller eylinder and a single action in the |
~lar ﬂ'er one, substantially as herein deseribed.

2. Ina Compound engine, the combination |
with twoeylinders of dl{_l.ewnb arca arranged

'_.of two evlinders of dlﬂferent area arrangec
line with each other the outer head of - |
smaller one having a projeeting casing, two -
connected pistons working in said cylinders

respectively and the smaller one having a
trunk of smaller diameter than itself work-
ing in and guided by said casing, ports at op-
s of the smaller eylinder and a port

acent end of the larger one, and a
valve for the control of the passage of steam
to the outer end of the smaller. eylinder
thenee tothe end thercof next the largereyl-
inder thence to the larger eylinder and thence

1o an e\]mu% mlﬂm,., subst&ntml]y as ]101 cin

posite enc
lat the ad;

sald.

in line with each other the smaller one hav-
1ng ports at .
port near the adjacent end of the csnmller one
connected pistons working in said -
cylinders respectively the smaller one having
40
, one for the mlxms-' -

eaclh end and the larger one a

and two

3. Ina compound engine, the combinati
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