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pointed out in the claims.

UNITED STATES PATENT OFFICE.

JOHN RIEKIE, OF LAHORE, INDIA.

COMPOUND ENGINE.

SPECIFICATION formiﬁg part of Letteré Patent No. 422,157, dated February 25, 1890.
| prlicatinn filed July 1, 1889, Rerial No. 316,250, (No model.)

To all w?wm it may concermn:

Be it known that I, JOEN RIEKIE, of La-
hore, India, have 111V611ted a new and Im-
proved Compound Engine, of which the fol-

lowing is a full, clear, and exact description.
The object of the mventlml is to provide

a new and improved compound engine which
18 simple and durable in constr netion and

very effective in operation, utilizing the Stezum :

to the fullest advantage. -
The invention cons:tsts in certain parts and

details and ecombinations of the same, as will

be fully described hereinafter, and then

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
emrespondmﬂ parts in all the figures.

Figure 1 is a sectional side elevatmn of the
1mp10vement Fig. 2 is a transverse section
of the same On the.. line « « of Fig. 1. Fig. 3
is a sectional side elevation of a modified
f01m of the improvement, and I‘lD 418 a side
elevation of the valve for- the S&me. |

The compound engine A, as illustrated in
Figs. 1 and 2, is provided with the two high-

pressure cylmd ers B and C, between which is

held a low-pressure cylmder D, all three cyl-
inders being placed in line with each other.

In the oylinclers B C D are held to slide pis-
tons B, ¢/, and D', respectively, all secured

1o a mston-rod E, eonnected in the usual man-

ner W:Lth the main driving-shaftof the engine.

Into the inner ends of the high-pressure

cylinders B and C lead the live-steam ports «

and 0, respectively, also opening into the ends
of the steam-chest ', preferably of eylindri-

- calform, and contamm "a hollow eylindrical
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valve G, connected ~lvv‘ﬂ:h the valve-rod L, op-
erated 111 the usual m.:muel from the main
driving-shaft of the engine. |

| Into the ends of ’rhe steam-chest K 1ead

pipes F/ F?, connected with the steam-dome

of the b011e1 so as to supply the said steam-

chest with hve steam. From the top of the
steam-chest and in the middle of the same

extends the exhaust-pipe I, provided with

two channels I’ and I° leading to the interior
of the steam-chest I'. The latter is also con-

)

nected near its middle by the ports ¢ and d 50

with the ends of the low-pressure cylinder D,
From the said ports ¢ and d lead the pipes J
and J’,respectively connected with the portse

and 7, 1espect1ve1y leading to the outer ends

of the high-pressure cylmdels B and C, re-
spectively.

In the periphery of the cylindrical valve
G are arranged annular grooves K, KXK', and K=,
connected b} apertures K with the mtemol
of the said valve G. Between the annular
orooves K and K*isformed an annular groove

L adapted to register with the port.c and the
branch I’ of the exhaust-pipe L A similar

| gine is in the position shown in Fig.

annular groove L’ is formed in the periphery
of the valve G between the annular grooves
K’ and K2 and the said annular groove L/
serves.to connect the port d with the branch
I* of the exhaust. -

The operation is as follows: When the en-=
1, the
live steam from the boiler passes into the
right-hand end of the steam-chest F, and
passes from the latter through the port b into
the inner end of the high-pressure cylinder
C to exert its pressure agamsﬁ the piston C’.

55

60

70

75

The latter is thus fomed outward in the

direction of the arrow «', carrying the pis-
tons B’ and D’ in the same direction. Any
steam in front of the piston C’ passes through
the port f into the pipe J’, and from the
latter into the port d, from which the ex-
haust-steam passes mto the annular groove

80

I’ and into the exhaust-pipe I Steam in

front of the piston D’ passes through port d

and the annular groove L./ into the “exhaust-
pipe I with the exh&ust-steam from the high-
pressure cylinder C. The exhaust-steam in

annular groove K, and from the latter through
the openings K3 into the interior of the valve
(x, from which the steam passes through the
Openings K? into the annular groove Kg:, and
from the latter into the port ¢, from which it
passes to the left-hand end of the piston D’
thus exerting its force against the piston D’

| the piston C’,as above described, to move the

front of the piston B’ in the high-pressure
cylinder B passes through the port ¢ into the

9
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-and agsisting the live steam acting against
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piston-rod E in the direction of the arrow «’. | reference to Fig. 1 Wlth the exception that

Part of the exhaust-steam from the cylinder
B, which passes into the port ¢, as above de-

Seribed, passes from the lat‘;er_ through. the
pipe J and the port ¢ to the left-hand end of
the piston B’. ' When the pistons B/, D/, and
C’ are at the ends of their strokes, Lhe valve

G is shifted in the usual manner, so that the |

. from the right- hand end of
I, while the left-hand end of

port b is cut o
the steam-chest

the latter connects by the port ¢ with the in- |

ner end of the high-pressurecylinder B. The
live steam from the steam-chest I, passing

through the port « into the eylmdel B, now

exertq 1ts pressure against the piston B’ and
forces the same with ‘the pistons D’ and C’in
the 1nverse direction of the arrow a¢’. "The
steam on the left-hand end of the piston B’is
now exhausted through the port e, the pipe
J, the port ¢, and the annulm groove L into
the branch I’ of the exhaust- -pipe 1. "The
steam on the left-hand end of the piston D’
also passes into the port ¢ and passesinto the
exhaust-pipe I by means of the annular groove
L. The steam on the left-hand end of the

piston C’ passes through the port b into the

annular groove I/, and from the latter by its

- openings K3 into the interior of the valve G.

valve & into the annular groove

The steam then passes from the interior of the
e K? now con-
necting with the port d, so thab the smd steam
passes 1o the 1101111-11311(1 end of the cylinder D

- and exerts its 1 power against the piston D,
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~erence to Kig. 1.

each other by a hollow stem G°.

assisting in moving th(, plston-md K in the
inverse dneetwn of the arrow o’.

- In the modification illustrated in Figs. 3

and 4 the inlet-ports ¢ and & for the high-press-
ure eylinders B and C discharge into the said
cylinders at their outer ends instead of attheir
inner ends, as previously described with ref-
The other ports ¢ and flead
from the inner ends of the cylinders B and C
and discharge into the steam-chest F, made of
two parts, containing the heads G’ and G? of
the valve G, said heads being connected with
Ifrom the
steam-chest F lead the ports ¢ and d to the
ends of the cylinder D. Inthe head G’ of the
valve ¢ 1s formed an annular groove K, oper-
ating overthe inlet-porta, and permitting the

“steam to pass into the interior of the valve-
heads G’ and G*® and the connecting hollow

tube G3% In the head G’ is further formed
the annular groove K% connected with thein-
terior of the head by the apertures K5 Said
annular groove K* operates over the port
c. Between the annular grooves K and IK?
is formed an annular groove L, adapted to

- connect the port e with: the channel I’ of the

Go

exhaust I. The arrangement of the head G?

- of the valve G is similar to that of the head

65

G’, previously described. The head G*has
the annular grooves K’ and K? and the an-
nular groove L./, operating over the ports b,
d, and f, and the exhaust-channel IZ The

opemtlon 18 similar to the one deseribed in |

|

the live steam entelmﬂ‘ the steam-chest F
passes through the ports @ and b into the
outer ends of the cylinders B and C, instead
of at the inner ends, as desembed with refer-
ence to Ifig. 1.

Tt will thus be seen that boiler-pressure
steam 1s allowed to do duty for one stroke on
the piston in the high-pressure cylinder, after
which said cylinder is converted to a steam-
chamber on the return-stroke of the piston

-while the steam is doing a second duty—that

18, expanding in anothel cylmdel-—mand SO on
unftil all useful pressure of the steam istused
up, and 1s then allowed to escape to the at-
mosphere or fo a condenser. It will be fur-
ther seen that double power is exerted by the
force of the steam. The cylinders can be
greatly reduced in size so as to save consider-
able steam, at the same time developing a
large amount of power. It will further be

seen that an equal power is exerted on the
crank-arms of the main driving:shaft at all

grades of expansion, compoundmn‘ being done
on each crank separately.

In this engine a vacuum is produced on all .

plstons When the steam is at work on the op-
posite side.
No waste of steam is possible in this en-
gine, and consequently there is no necessity
for spark-arresters when the machine is ap-
plied on locomotives. When the engine is
started, the valve G is so shifted as to admit
steam to the 10W—pres<‘>ure cyhndel 1t deemed

| necessary.

Having thus deseribed my invention, whatT
claim as new, and desire to secure by Tetters
Patent, 15—

1. In a compound engine, the combination,
with two high-pressure cylmdels and a lo_w
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pressure cylinder between the said high-press-

i ure cylinders, of a steam-chest provided with
a port leading to each high-pressure cylinder

and with two ports leading to the low-press-
ure cylinder, pipes leading from the ports
of the low-pressure cylindertothe high-press-
ure cylinders, and a hollow cylindrical valve
provided with annular passages, some of
which communicate with the interior of the
same, substantially as herein shown zmd de-
scribed,

2. In a compound engine, the combm&twn
with two high-pressure cylinders and a low-
pressure cylinder, of a steam-chest provided
with ports leading to the said cylinders, and
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the hollow cylindrical valve G, provided with

the annular grooves K K’ K? connected by
apertures K° with the interior of the valve,
and the intermediate annular grooves I L’
substantially as herein shown and described.

3. In a compound engine, the combination,
with two high-pressure cylinders and a low-
pressure cylinder, of a steam-chest provided

| with a port leading to each high-pressure

' cylinder and with- £Wo0 ports leading to the
low-pressure cylinder, pipes connectmﬁ‘ the
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passages leading from the steam-chest to the | and K’, respectively, substantially as de-
low-pressure cylinder with the high-pressure | seribed. - o
cylinders, and the hollow cylindrical valve
G, provided with the annular . grooves K K’ -

5 K% connected by apertures K3 with the in- Witnesses:
terior of the valve, and the annular grooves - A. KEENE,
L L’ between the grooves K and K* and K? -~ C. A, SYKES.

JOIN RIEKIE.
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