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20 all whonv it nuy coneeri:

Be 1t known that I, JoHN 11, EICKERSHOFF,
a cltizen of the United States, residing at Cin-
cinnati, 1n the county of Hawmilton, State of
5 Ohio, have invented new and useful Improve-
ments 1 Single-Acting Compound Engines,
of which the following is a specification.

My mvention relates to single-acting com-
pound engines 1in which the steam in com-

10 pounding is passed directly from one cylin-

der to another.

‘Lhe object of my Invention is to produce
an engine of the kind referred to in which
the pistons serve to open and close the inlets

15 and outlets of steam to the eylinders without

using induetion or eduction valves.
Referring now to the drawings, Figure I is

a side view of three cylinders of a steamn-en-

gine embodying my invention. Ifig, II is ¢

20 vertical section of the same and crank-case.

Iig. 111 18 a horizontal section on line 3 3, Fig.
I. TFig. 1V 1s a horizontal section on line 4 4,
Fig. I. Fig.V is a horizontal section on line
59, Fig. 1. Fig. VI is a vertical section of the
cylinder and crank-case. Ifig. VII is
a vertical section of the right-hand eylinder
shown in Ifig. L

A A7 A% are cylinders arranged in a com-
mon plane above the crank-shaft S, with whose

zo cranks, set ab equal angles apart, the pistons

B B’ B* of the eylinders engage by pitman P
in the usual manner. Each cylinder is con-
structed with two different diameters and
provided with a correspondingly-shaped pis-
The upper or smaller
portion of the cylinder forms what may be
termed the “high-pressure cylinder,” and 1is
adapted to receive live steam, while the lower
or enlarged portion may be termed the “low-
and is adapted to receive
expansion-steam from a high-pressure cylin-
der preceding it. IDoth parts of the pistons
are suitably fitted with packing-rings.

C 1s a steam-chamber, to which the live

45 steam from the boileris admitted through the

oljemnn q-
a’ «* o’ are passages through which thelive
steam flows. Ifrom these passages the live

steam 18 admitted to the high-pressure ¢ylin-
so ders A A’ A2 respectively, through passages
d d’ din the pistons.

O b’ b* are passages for the expansion-steam,

connecting the high-pressure eylinders WIth
the low -pressure Vlmder%

¢ ¢’ ¢* are exhaust-pipes.

-H"?-‘tl- ynines in the sid f the

e ¢ e* are the openings in the sides of the
pistons at the lower extremity ot the passages

d " >

f 7 1% are openings in the side of the eylin-
ders at the extremity of the expansion-pas-
sages D b" 2.

g ¢y’ g* are passages, which, when brought
over the passages o’ a° a’, make continuons
passages for the live steam through the cyl-
inder-piston.

The operation of the engine is as follows:
The middle piston in Fig. II being at the top,
the piston B will have made a partial down-
ward Sth]xG and passage g will uncover the
passage a’ and form a continuous passage o’
gc’. Live steam is admitted from the steam-
chmnbel C through this passage «’, the open-
ing ¢, and plston passage (" 1nto ‘the high-
pressure cylinder A’, and the piston B is
driven downward. The flow of live steam
into eylinder A’ is cut off when the opening
¢/ passes below passage a’, the passage being
covered by the side of the piston, or when
piston B passes upward or downward, so that
the passage ¢ will not lie in the same plane
with the passaze ¢’. Which of these methods
will be used depends upon the relative sizes
and IOGELtiOll% of the passages. W hentheopen-
ing ¢’ uncovers the opening /', the expansion-
Stemn flows downward through passage b into
the low-pressure portion of eylmder A? and
acts upon the enlarged portion of the piston
B? which piston at that instant is ready to
begin its downward stroke. 1The only ex-
haust of this steam takes place from the low-
pressure end of the cylinder A* by an inde-
pendent exhaust-passage ¢*. The residuum
of steam in high-pressure cylinder A’ is re-
tained as a cushion at the conclusion of the
backward stroke of the piston B’. The pis-
ton B having completed its downward stroke
and passed the lower end of the exhaust-pas-
sage ¢, when the piston B’ is ready to begin
its u pwmd stroke, piston B’ will force the ex-
haust-steam above it through exhaust ¢’ un-
derneath piston B; thence 1t will be forced
downward upon the shaft S and be utilized
to lubricate the bearings in the crank-case.

When the piston B’ acts in its downward
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course, so that the passane g’ vhrough the pis-
S_te__d;l_nl

ton B’ uncovers the passage a? live
passes through the piston and enters, through
opening e? and piston-passage d?, the high-
pressure end of cylinder A*. The expansion-
steam 1n the high-pressure end of ¢ylinder A?

flows through the opening e and passage b*
1nto the low-pressure end of cylinder A.

The
exhaust is discharged through passage ¢? into
the crank-case, as before Tn the same man-
ner 11ve steam 1s admitted by passage a’; pas-

sage ¢* in piston B? opening e, and piston-
passage d to the hlﬂ'h—pressule | end of cylin-
der A. The expansion-steam in the high-
pressure end of cylinder A® is conducted

‘through passage 0* and discharged upon the

enlarged portion of pistonB. The exhaustis
discharged through the exhaust ¢ into the
crank-case, where it is utilized to lubricate
the bearings. The steam escapes from the
crank-case through opening s.

While I have described my invention as
embodied in an engine having three cylin-
ders, I do not wish to be understood as con-
fining myself to that number, as two-cylin-
ders, or more, can be employed with equal
SUceess. Nor do I wish to confine my inven-
tion to steam alone, as it is equally applica-

ble to the use of liquids or gases under press-

ure. | g

I claim—

1. In a single-acting compound steam-en-
gine, the combination of a series of cylinders,
each of two diameters, having pistons working
therein, and passages through said pistons
and connecting said cylinders, said passages

being opened and closed by said pistons, in
the manner and for the purpose described.

2. The combination, in a single-acting com-
pound steam-engine, of a series of cylinders,
each of two diameters, having pistons work-
“ing therein,

and passages 1n which steam

inders A A7 A%,

flows through one cylinder-piston into a sec-
ond cylinder and actuates the piston working
1n said second cylinder, substantlalh as: a,nd
for the purpose specified.

3. The combination, in a single actm o Com-

pound sieam-engine, 01' a series of cylmder& |

each of two diameters, having pistons work-
ing therein, passages in which steam flows
through one c¢ylinder-piston into a second cyl-
inder and actuates the piston working there-

in, and a piston governing the flow of steam,

in the manner and for the purpose specified.

4. In a multiple-cylinder single-acting com-
pound steam-engine, the combination of a se-
ries of cylinders, each of two diameters, pis-
tons working therein, and a valveless exhaust
connecting one ¢ylinder with the free end ot

“a second cylinder, the flow of steam 1n said

exhaust being controlled by the piston of said

second cy 11Hd61‘ substantially as described.

5. Ina eompound single-acting engine, cyl-
each of two dimneters, pistons
B B’ B?, working therein, live-steam passages
a’ a® a®, and exhaust-passages ¢ ¢’ ¢*, combined
in the manner and for the purpose specified.
- 6. In a compound single-acting engine, cyl-
inders A A’ A® each of two diameters, pistons

- B B’ B?, working therein, live-steam passages

a’ a® a®, expansion-steam passages b b’ 0% and

exhaust-passages ¢ ¢’ ¢°, combined in the man-

ner and for the purpose specified.

- 7. In a compound single-acting engine, ¢yl-
inders A A’ A? each of two dlameters p1st011s
B B’ B expansion-steam passages b b’ 07,
working therein, and exhaust-passages ¢ ¢’ ¢2,
combined in the manner and for the purpose
specified.

'.JOH.N H. EICKERSHOFF.

Withesses:
- JAMES N. RAMSDY
FrANK O. TOVELAND.
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