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Lo all whom it may concern.: -
Be 1t known that I, Joun Ericksow, a
citizen of the United States, residing at Fair-

dale, in the county of Walsh and State of

North Dakota, have invented certain new
and usetul Improvements in Engines; anc

clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the
same.

My invention relates to new and useful im-
provements in engines and more particularly
to that class employing steam as a propelling
medium and my object is to provide a com-
poundcylinderor a cylinder within a cylinder.

Other objects and advantages will be here-
mmatter referred to and more particularly
pointed out in the claims.
~ In the accompanying drawings which are
made a part of this application, Figure 1 is a
top plan view of an engine showing the cylin-
der and steam chest in section, and, Fig. 2 is
a side elevation of the engine, showing the
outer cylinder in section and parts of the in-
ner cylinder broken away.

Retferring to the drawings in which similar
reference numerals designate corresponding
parts throughout the several views, 1 indi-
cates the base of the engine, on which is
mounted a cylinder 2, said cylinder having a,
steam chest 3 located thereon, into which
steam 1s fed through a pipe 4.

Slidably mounted within the eylinder 2 is
an auxihary cylinder 5, to the forward end of
which are secured piston rods 6, said rods
extending through suitable packing boxes 7
in the head 8 of the cylinder 2, while slidably
mounted m the auxiliary cylinder 5 is a pis-
ton 9 extending from one face of which 1s a
piston rod 10. Extending outwardly from

each of the heads 8 and 11 of the cylinder 2 is

a pipe section 12 and 13, respectively, in

~ which are slidably mounted tubular sections
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14 and 15, respectively, the tubular section
14 being of sufficient diameter to loosely re-
celve the piston rod 10.

The object in providing the pipe sections
12 and 13 and the tubular sections 14 and 15,
s to allow steam to be introduced into oppo-
site ends of the auxiliary cylinder 5, while

- the auxiliary cylinder is reciprocating in the

0d

main cylinder and in conveying the steam
from the steam chest to opposite ends.of the
auxiliary cylinder 5, ports 16 and 17 are
placed in the wall of the cylinder 2 and com-

T
do hereby declare the following to be a full,

 municate at one end with the steam chest,

while the opposite ends thereof are placed into
communication, respectively, with the outer
ends of the pipesections 12 and 13 by means of
tubular couplings 18 and 19. This manner
of mtroducing the steam into the auxiliary
cylinder will cause the piston 9 to reciprocate
I reverse movement to said auxiliary cyl-
inder while the auxiliary cylinder is reCIpro-

cated 1 the main cylinder by introducing
. steam 1mto opposite ends of the main cylinder

through the medium of ports 20 and 21, one
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end of the port 20 communicating with the

port 17 and one end of the port 21 communi-
cating with the port 16 adjacent their en-
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trance mto the steam chest 13 and, in order

to alternately direct thesteam into said ports,

a slide valve 22 is located in the steam chest
and so arranged that when one of the ports is
opened, the opposite ports will be closed and
the exhaust steam from the closed ports is di-

rected mmto an exhaust port 23 by providing

a curved recess 24 in the lower face of the
valve, the exhaust port being located be-
tween the ports 16 and 17, the recess will
form a passage between the closed port and

‘the exhaust port.

The valve 22 is controlled by means of an
eccentric rod 25, which extends forwardly
and 1s secured to an eccentric 26 on a driving
shaft 27. The piston rods 6 and 10 are also
secured to the cranked portions 28 and 29,
respectively, of the shaft 27 by means of
crank arms 30 and 31, respectively, the
cranked portions 28 being oppositely dis-
posed to the cranked portions 29, so that
when a pulling movement is being given to
one of the cranked portions, a driving motion
will be given to the opposite cranked portion.

The auxiliary cylinder is provided around
its periphery with collar-like projections 32,
sald projections having seats therein to re-
cerve the usual or any preferred form of pack-
Ing ring 33, the projections 32 being spaced
apart to form channels 34 around the aux-
ithary cylinder.

When the engine is stopped, the steam re-
maming in the main and auxiliary cylinders
will become condensed and in order to re-
lease the water formed by condensation, I
provide a pair of cocks 35, which are secured
at each end of the main cylinder and depend
therefrom and by which means the water is
dramed from the main cylinder, while the
water 1 the auxiliary cylinder passes

 through drains 36 into the channels 34 and is
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released from the channels through a cock 37
located at the longitudinal center of the main
cylinder 2, the drains 36 being at opposite
ends of the auxiliary cylinder and the chan-
nels 34 so located that one of them will be 1n
comimunication with the cock 37 whenever
the auxiliary cylinder 1s mn its full stroke m
either direction.

In operating the engine, steam 1is Intro-
duced through the pipe 4 into the steam
chest 3 and, when the engine is set in the posi-
tion shown in Figs. 1 and 2, the steam will
enter the rear end of the cylinder 2 through
the port 21 and the forward end of the aux-
iliary cylinder 5 through the port 16, coup-
ling 18, pipe section 12 and tubular section
14, the steam entering through the port 21,
moving the auxiliary cylinder forwardly,
while the steam entering through the port 16
drives the piston 9 rearwardly, thereby giv-

~ ing a driving and pulling motion to the shalt

27. At the same time that the auxiliary
cylinder and piston are moving as described,
the slide valve 22 will move forwardly and
close the ports 16 and 21 and open the ports
17 and 20, allowimng the steam to pass
through said ports and drive the auxihary

“cylinder and piston in the opposite direction,

~ the exhaust steam in the main cylinder and

3

auxiliary cylinder” returning through the
ports 21 and 16 and entering the exhaust
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port 23 through the recess 24 in the slide
valve. '

What 1 clamm 1s: _

In an engine of the class described, the
combination with a main cylinder and =2
steam chest on said eylinder; of an auxihary
cylinder slidably mounted in said main cyl-
inder, a piston in said auxiliary cylinder, a
tubular section secured to each end of the
auxiliary cylinder, a pipe section extending
from the main cylinder in which said tubular
sections are adapted to slide, a pair of ports
in the wall of the main cylinder, one end of
each of which is adapted to communicate
with the steam chest, tubular couplings con-
necting said ports with the pipe sections,
whereby steam may be conveyed mto oppo-
site ends of the auxiliary cylinder, a port
communicating with each end of the mam

cylinder and at their opposite ends with the

first-mentioned ports, respectively, and a
slide valve adapted to control the introduc-
tion of steam into said ports.
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In testimony whereof I have signed my 55

name to this specification in the presence of
two subscribing witnesses. |

JOHN ERICKSON.

Witnesses:
OLE J. NORDLIE,
C. B. MorrETT.
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