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To all whom it meay concern :

Be it known that I, Erras LUGINBREHL, a
citizen of the United States, residing at
Norwood, in the county of Hamilton, State
of Ohio, have invented certain new and use-
ful Improvements in Steam-Engines; and
I do hereby declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertaing to.make and
use the same. ‘

This invention relates to steam engines of
that general class in which both the cylinder
and piston are independently movable.

An object of the present invention is to

provide a novel device of this character hav-:

ing a guide cylinder for housing the en-
trance cylinder and for coacting with the in-
terior of the latter in defining intake and
exhaust steam passages, and further to pro:
vide operative means for actuating the
valves to properly time the intake:-and ex-
haust of steam.

With the above objects i view -the in-
vention consists of certain novel details of
construction and combination of parts here-
inafter fully described and claimed, it being
understood that various modifications may
be made in the minor details of construction
within the scope- of the appended claim:

In the accompanying drawings forming
part of this specification :—Figure1isa plan
view of the engine. TFig. 2 is a cross sec-
tional view taken on the line 2—2 Fig. 1,
with the engine frame removed. Fig. 31s a
sectional view taken on the line 3—38 Fig. 2.
Fig. 4 is a cross sectional view taken on the
line 4—4 Fig. 3. Fig. 5 1s a cross sectional
view taken on the line 5-—-5 Fig. 3.
Fig. 6 is a -sectional view similar to
Fig. 3 but showing the piston and cyl-
inder at the opposite limit of movement
from that shown in Fig. 3. Fig. 7 is a detail
sectional view taken on the line 7—7 Fig. 1.
Fig. 8 is a diagrammatic view showing the
operation of the link in actuating the valves.

Referring now to the drawings in which
like characters of reference designate simi-

lar parts, 10 designates a guide cylinder:

which is open at both ends and is supported

upon an engine bed 11 which carries a crank .

shaft 12 having two cranks 13 and 14.
Within the guide cylinder is mounted a re-
ciprocatory engine cylinder 15 having an-
nular circumferential shoulders 16 and 17
at the ends and a centrally disposed annular

~shoulder 18, there being packing rings 19

carried by the shoulders and bearing against
the inner face of the guide cylinder.. Two
steam spaces 20 and 21 are thus formed
between the inner face of the guide cylinder
and the outer face of the reciprocatory cyl-
inder. ’

A reciprocatory piston 22 is mounted in
the cylinder 15, and a piston rod 23 is con-
nected to the piston and projects through
a suitable opening 24 in one head of the
cylinder, said rod being operatively connect-
ed to the crank 14 by means of a pitman 25.
The cylinder has also connected thereto a
pitman 26 whick is operatively connected to
the crank 13. The cranks 13 and 14 are
disposed at 180 degrees apart, and the piston
and cylinder are moved simultaneously in

‘opposite directions, so that both the piston

and the cylinder coact at each stroke in
imparting rotary movement to the crank
shaft.

A steam chest designated in general by
the numeral 27 is formed integral with the
guide cylinder, there being a live steam
space 28, and an exhaust steam space 29 ar-
ranged in the chest and communicating with
corresponding steam feed and exhaust pipes
30 and 31. A rocking rod inlet valve 32 is
arranged in the steam chest below the live
steam space and is formed with a pair of
spaced ‘radially disposed L-shaped. steam
passages 33 and 34 best shown in Fig. 2.
Steam passages 35 and 36, afford communi-
cation between the live steam space and the

-valve steam passages, and other steam pas-

sages 37 and 38 afford communication be-
tween the valve steam passages and the
above mentioned steam spaces 20 and 21 be-
tween the guide cylinder and reciprocatory

‘cylinder. . A rocking rod exhaust valve 39

is arranged in the steam chest above the ex-
haust steam space 29 and is formed with
a pair of spaced radially disposed L-shaped
steam spaces 40 and 41. - Steam passages
492 and 43 afford communication between the
exhaust steam space and the valve passages,
and other steam passages 44 and 45 afford
communication between the valve steam pas-
sages and the steam spaces 20 and 21 be-
tween the guide cylinder and reciprocatory
cylinder.

Formed in the reciprocatory cylinder is s
pair of steam: ports 46 and 47 which com-
municate respectively with the steam spaces
20 and 21 and are disposed in close prox-
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imity to the heads of the cylinder. By re-
ferring ‘to Fig. 3 it will be seen that when
the cylinder and piston are at one limit of
stroke, steam will enter through the inlet
valve passage 33 into the steam space 20
then follow around the cylinder as shown in

" Fig. 4 and pass into the cylinder through

the port 46. The steam then urges both the
‘piston and cylinder apart until they reach
the . opposite limit of stroke as shown in
Fig. 6, the exhaust steam meanwhile escap-
ing from in advance of the piston through
the port 47, steam space 21 and exhaust valve
passage 41 as shown in Fig. 5. In the posi-
tion of the parts shown in Fig. 6, steam will

-now enter through the inlet valve passage

33 into. the steam space 21 then follow
around the cylinder and pass into the cylin-
der through the port 47 urging both' the
cylinder and piston apart until they again
assume initial position as shown in Fig. 3,
the exhaust steam during such movement of
the ‘parts escaping through the port 46,
steam-space 20, and. valve passage 40.

For rocking the inlet and exhaust valves,
a rock shaft 48 is journaled in a bearing 49
carried on the side of the guide cylinder and
is equipped at one end with a crank 50 which
works in a cam groove 51 formed in cam
disk 52 which is fixed to the crank shaft 12.
The opposite end of the shaft 48 is axially

~ fixed to the inlet valve 32. A link 53 is
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centrally pivoted on-the rear end of the
steam chest as shown at 54 and is provided at
the upper end with an eye 55 which loosely
receives a crank pin 56 carried by the rock
shaft 48, and is furthermore provided at the
lower end with an eye 57 that loosely re-
ceives a crank pin 58 that is carried by the
end of the exhaust valve.

By referring to Fig. 8 which shows con-
secutive positions of the inlet passage 38
and exhaust passage 41, see Figs. 4 and 5,
when both. piston and cylinder are moving
from the positions shown in Fig. 3, it will
be seen that at the beginning of the stroke
as shown by diagram A; both inlet and ex-
haust .passages are open.. Contact of the
rock link 53 with the pins 56 and 58 is so

timed that the valve passages 33 and 41 will |

1,088,156

remain open until the piston has made three
fourths stroke or enough to allow for the
expansion of the steam whereupon the inlet
passage 33 will be quickly closed as indi-
cated in diagram B. The exhaust passage
41 remains open the full length of the stroke.
At the end of the stroke the exhaust passage
41 will be closed as indicated in diagram C.
The rock shaft is so timed as to reverse the

‘movement of the rock link at the end of the
-exhaust stroke and simultaneously open the

inlet passage 84 and exhaust passage 40 to
produce the return stroke of the piston.

From the above description it will be seen
that I have provided an extremely simple
and _efficient valve motion and valves for
producing opposite simultaneous movement
of both the piston and the cylinder.

What is: claimed, is:—

In an engine, a cylinder, a steam chest on
one side thereot, independent parallel intake
and exhaust steam passages in said steam
chest, a rotary intake valve having spaced
ports, one near each end, adapted to alter-
nately establish communication between said
intake steam passage and said cylinder, a
rotary exhaust valve having spaced ports
cne near each end, adapted to alternately
establish communication between said ex-
haust steam passage and said cylinder, a
centrally:pivoted rock link between said in-
take valve and said exhaust valve having
terminal operative connections with and
serving to rotate and time the votation of
said valves whereby to simultaneously estab-
lish communication between the intake steam
passage and cylinder through the port at
one end of said intake valve and establish
communication between the exhaust steam
passage and cylinder through the port at
the' diametrically opposite end of said ex-
haust valve, and means for actuating said
connection.

In testimony whereof, I affix my signa-
ture, in the presence of two witnesses.

ELIAS LUGINBREHL.

‘Witnesses :
Nevre Raior,
C. REZTERMAN.

Coples of this patent may be obtained for

five cents each, by addressing the *“ Commissioner of Patents,
‘Washington, D, C.”
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