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To all whom it may concew’;
Be it known that 1, HErBERT H. PILOHER

a citizen of the Umted States, residing at |

Memphis, in the county of Shelbv and State of
v Tennessee, have invented a new and useful
Improvement in Compound Steam-Engines,
of which the following is a specification.

This invention relates to that class of .com-
pound engines having tandem-arranged high

1o and low pressure cylmders a piston 1n e&ch
a common piston-rod, means for a,c]mlttl:(’wP
steam into the high-pressure cylinder, and
means for passing the steam from the high-
pressure cylinder to the low-presmme cylm-

15 der, where a second expansion occurs.

The object of this invention is to construct
an engine of this type which will be as easily
understood and operated as the ordinary sim-
‘ple steam-engine and which can be construct-

20 ed at a cost not to exceed that of the usml
type of simple engine. *

Compound engines as usually constructed

are of such comphcated desion and construc--

tion that they have a high initial cost, are of

25 such delicate adjustment as to make their

maintenance expensive, and are at the same

time wasteful of energy by reason of undue
expansion of steam through long ports and.

intricate valves.

30 A further object of this invention is to pro-
vide an auxiliary port and valve whereby
steam may be admitted directly from the
boiler to the low-pressure cylinder, thereby
enabling the engine to be oper ated as a sim-

35 ple engine and “also to be Started with the
valve in any position.

The invention consists in the novel features
of construction and combination of partshere-
inafter described, particular Iy pointed out in

40 the claims, and shown in the accompanymo*
drawings, in which—

qure 1 is a plan view of the engine, the
cyhndels, valve-casing, slide-valve, and one
piston being shown in section. Kig. 218 a

45 lonmtudmal horizontal section thIOHU'h the
1]1011 and low pressure cylinders, the pistons
bemcr shown in elevation. Fig. 31s a section

on the line 3 8 of Fig. 1.

Fig. 4 1s a det&ul | cyhnder is located an exhaust-port 5.

| elevation, the x&]ve-casuw ‘being shown In

sectlon. 50
In thedrawin U‘S A represents the bed-plate,
A’ a fly-wheel, A% an eccentric-strap, and A’
the eccentric-rod, actuating the slide-valve,
and all of the usual construction.
On the bed-plate are mounted tandem a 55

‘high-pressure: cylinder B and a low-pressure .

cyhndex B’ separated by the central ecylinder-

| head B’ ot more than the usual degree of

thickness. The. low-pressure cvhndel 1s of

oreater diameter than the high-pressure cyl- 6o

inder B and in each are au‘moed pistons B,
connected by a piston-rod B, passing thr ou0h
the cylinder-head B* and surrounded with
Smtablepackmﬂ material. The high-pressure
cylinder B 1s open at its for ward. end, and a 65
snitable drive-rod B’ is connected to the pis-
ton B’ of the high-pressure cylinder.

The valve-casing Cis carried by the central
cylinder-head B and the low-pressure cylin-
der B’ and has a centrally-arranged steam- 7o
inlet U, into which an end of a steam-pipe
(not showm) is threaded. Leadmo* from this
valve-casing Cis a port 1, opening into the
high-pressure cylinder B, &nd a port 2, lead- .
ing from the valve-casing to the low—plessme 75
cyhndet B'. A port or passage 3 opens at

1 one end into the valve-casing adjacent the

port 2 and extends the lencrth of the low-
pressure cylinder B, opening at its opposite .
end into the said cylmdel adjacent the rear 8o
end of the said low-pressure cylinder B'.
Arranged between the inlet-ports 1 andi 2
1S an aumharv port 4, formed in the central
cylinder-head B*and extendmcr longitudinally
through the head to a point below the valve- 35
casing C between the ports 1 and 2, and the
port 4 is then extended into the V&lVGm&SIHU‘
(, opening into said casing between the ports
{ and 2. Inthe port 4 1S auanoed a valve D
of any desired Lmd and ada )ted to be oper- go
ated by hand. = A steam-pipe (not shown) may
be connected to the outer end of the port and
admits steam from the boiler to the valve-
casing C through the said port. :
In the rear end portion of the low-pressure 95
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arched slide-valve K is arranged in the valve-
casing C and 1s actuated by the eccentric-rod
The arch of the
valve K is of such size that it will extend

simultaneously over ports 1 and 2, thereby
connecting the two cylinders, and the valve
1s of such length that when the ports 1, 2,
and 4 are under the arch the valve-shoe will
cover the end of the passage 3, opening into
the valve-casing C, as clearly shown in Fig. 2.

The operation of my engine is as follows:
The parts being in the position shown in Fig.
1, steam will be admitted from the boiler

“through the valve-casing into the high-pres-

sure cylinder by way of the port 1 and ex-
panding therein will drive the pistons B® for-
ward, the pressure being exerted against the
piston B’ in the high-pressure cylinder B
only. When the pistons have reached the
end of their forward stroke, the valve E will
be in the position in Fig. 2, admittance of
steam 1nto the high-pressure eylinder B hav-
ing been cut off before the completion of the
forward stroke, and in this second position
of the valve K the ports 1 and 2 will have
communication beneath the valve-arch and
the steam in the high-pressure cylinder B
will pass through the said ports and expand
the second time in advance of the piston B®
in the low-pressure cylinder B’. It will be
understood that the valve D is closed and
that the exhaust-port 5 is open. When the
first rearward stroke has been completed, the
parts are again in the position shown in Fig.
1, and as steam has now been admitted to
both cylinders the arrows in Fig. 1 will indi-
cate the direction of the steam during the
first part of the second and each recurring
forward stroke, new live steam being ad-
mitted to the high-pressure cylinder B, and
the expanded steam in the low-pressure cyl-
inder B’ is forced back through the port 2.
which 1s now cut off from communication
with the port 1 and is in communication with
the port or passage 3,and the expanded steam
1s led around the piston B®in the low-pres-
sure cylinder and again enters said cylinder
in the rear of the piston therein and is ex-
hausted from this end of the cylinder B’
through the exhaust-port 5. By leading the
steam through the passage 3 around the pis-
ton B’ in the low-pressure cylinder B’ the
back pressure on the front side of the piston
1s compensated for by the slight resxpansion
of the steam in the rear of the said piston.
This not only saves waste of any remaining
energy left in the steam in the low-pressure
cylinder, but by equalizing the pressure on
the opposite sides of the piston B® in the low-
pressure cylinder the entire energy exerted
by the live steam in the high-pressure cylin-
der B can be utilized in driving forward the
piston B’ in the high-pressure cylinder B.

It will now be obvious that should the en-
ogine stop with the valve E in the position
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shown in Fig. 2 instead of in the position shown
in Fig. 1 live steam could not be admitted in
the manner described to either of the cylin-
ders for the purpose of starting the engine.
The auxiliary valve D is therefore opened,

“and live steam is admitted into the low-pres-

sure cylinder B’ through the port 4 and port
2 and the engine thereby started. It should
also be obvious that if the valve were to stop
In a position midway that shown in Figs. 1
and 2, covering or closing the valve-casing
ends of ports 1 and 3, it would be impossible
to admit steam into the cylinders through the
inlet C'; but by opening the auxiliary valve
D steam would be admitted to the low-pres-
sure cylinder B, as above described. It will
also be noted that, while a compound engine
requires one or more revolutions before de-
veloping its normal working power, with my
construction by opening the valve DD more
than the normal working power can be de-
veloped in starting or can be used in an emer-
gency, the live steam working directly against
the piston B having the larger pressure area.

I do not desire to be Iimited to any specific
valve construction nor to the special arrange-
ment of the ports and passages so long as they
are grouped in such a manner as to give the
desired result.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. A compound engine comprising a high-
pressure and a low-pressure cylinder, a com-

.mon valve-casing, an arched slide-valve adapt-

ed to work in the said casing, said casing hav-
ing a steam-inlet, and having ports leading
therefrom and opening respectively into the
high and low pressure cylinders, the said cyl-

inders having a central cylinder-head, said

head having an auxiliary port formed therein
and opening outwardly and also into the valve-
casing, a valve in theauxiliary port, and means
for admitting steam into said port direct from
the boiler.

2. A compound engine comprising a high
and a low pressure cylinder arranged tandem
and having a central, common cylinder-head,
a valve-casing arranged adjacent the said cen-
tral cylinder-head and having a port leading
into the high-pressure cylinder and ports lead-
ing to each end of the low-pressure cylinder,
the said low-pressure cylinder having an ex-
haust-port adjacent its rear end, a slide-valve
adapted to work in the said casing, means for
admitting live steam directly into the said cas-
ing, the central cylinder-head having an aux-
lliary port leading to the valve-casing and
opening into said casing between the ports
leading to the high and low pressure cylin-
ders respectively, and a hand-controlled valve
in the said auxiliary port adapted to be opened
to admit live steam into the valve-casing
through the auxiliary port.

3. A compound engine comprising high and
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low pressure cylinders, a common central cyl-

inder-head having an auxiliary port therein,
a valve-casing, sald casing having ports lead-
ing from the casing to the high and low pres-
sure cylinders, respectively, means for ad-
mitting steam directly into the valve-casing,
means for admitting steam from a boiler into
the auxiliary port, a hand-controlled valve in
the said port, and a slide-valve 1n the casing,
sald valve when 1n its rearmost position ad-

mitting live steam from the casing to the

high-pressure cylinder and permitting pas-
sage of steam around the piston of the low-
pressure cylinder, and when in its forward
position permitting passage of steam from

the high-pressure to the low-pressure cylin-

der, as and for the purpose set forth.

4. A compound engine comprising a high-
pressure and a low-pressure cylinder, a valve-
casing common to both cylinders, said casing
having the steam-inlet ' opening therein, a,

port 1 leading to the high-pressure cylinder,

o ..

3] port 9 l'eading to the low-pressure cylinder

and opening into the forward end portion of

said cylinder, a passage 3 leading to and open-
ing into the rear end portion of the low-pres-
sure cylinder, and an auxiliary port 4 open-

ing into the casing between ports 1 and 2, a

slide-valve in the casing, a valve in the aux-

iliary port 4, and means for admitting steam

into the valve-casing through the auxiliary
port 4, the said low-pressure cylinder having
an exhaust-port adjacent its rear end, the said
slide-valve being arched and adapted when in
its forward position to span the ports 1, 2
and 4 and close the port 3, when 1n 1ts rear-
most position to span the ports 2 and 3, close
the port 4 and clear the port 1, and in an in-
termediate position to span the ports 2 and

4, as and for the purposes set forth.
" | H. H. PILCHER.

Witnesses:
J. W. APPERSON,
U. H. PINE.
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