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To all whom it may conceriv:

Be it known that I, EpwARD HUBER, of
Marion, in the county of Marion and State of
Ohio, have invented certain new and useful
Improvements in Steam-Engines; and 1 do
hereby declare the followingtobe a full, 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 an improvementin
steam-engines, and more particularly to eylin-

ders {er such engines.

The object is to economize steam and pro-
vide means for utilizing the power of steam
the instant 1t passes into the cylinder.

With these ends in view my invention con-
sists in a steam-cylinder having reciprocating

‘heads therein and gearing for moving these
heads at proper infervals to limit the live-

steam space and close the exhaust-steam port
back of the piston and to simultaneously in-
crease the exhaust-steam space and open the
exhaust-port in front of the piston.

My invention further consists in certain
novel features of construection and combina-
tions of parts, as will be hereinatter fully de-
scribed, and pointed out in the claims.

In the accompanying drawings, Figure 1 1s
a side elevation of an engine. FKig.2isa plan
view, and Figs. 3 and 4 are detached views of
cam gear-wheels.

A represents the bed of the engine, and at
one end of this bed the steam-cylinder I3 is
located. The cylinder is of the usual con-
struction, having the heads 1 1 secured to its
ends. VWith the cylinder the piston 2 1s fitted,
and from it piston-rod o
manner. A pair of movable heads 5 6 are
fitted in the cylinder—one at each end—and
these heads not only follow the piston-head
for a short distance, but also control the ex-
haust-ports, acting as valves for the latter.
Stems 7 and S extend from the movable heads
5 and 6, respectively, out through the ends of
the ¢ylinder, and by means of these the heads
are reciprocated at proper intervals. Rock-
ing shafts 9 and 10 are located transversely
of the eylinder at either end of the latter, and
they are connected with the stems 7 and 3 by
means of cranks 11 and 12. It is essential
that these shafts should be rocked a certain

extends outward
through one of the cylinder-heads in the usual [
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distance and at certain predetermined inter-
vals. To this end various systems of gearing
may be resorted to, and 1 do not wish to be
limited to any particular system; but the fol-
lowing has been adopted as being practical.
Bevel gear-wheels 13 and 14 are revolubly
mounted with their backs toward the rocking
shafts, and the backs of these wheels are fur-
nished with cams 15 and 106, respectively.
These cams arve somewhat peculiar in shape
to suit the requirements. As constructed
the greater portions 17 of these cams extend
half around the wheels near and parallel
with their peripheries, and then bend inward

to points 18, about midway between the hub

and periphery on the opposite side of the hub
from the portions just described and concen-
tric with the hub at the point where 1t comes
nearest the latter. These wheels are placed
on their shafts so that the cams extend in
the same direction, for when one of the mov-
able heads is nearest the end of the cylinder
the other moves away from it, and vice versa.
Arms 19 and 20 project from the ends of the
shafts 9 and 10 adjacent to the gear-wheel,
and anti-friction rollers 21 and 22 on the ends
of these arms engage the cams whereby the
shafts are rocked. The usual exhaust-ports
23 extend from the ends of the cylinder, and
these are controlled by the movable heads.
A valve-chest 24 is located on the cylinder
and furnished with ports 25 and 26, which
lead into the cylinder. 'The glide-valves 27
control the passage of steam to the cylinder,
and these valves are reciprocated at suitable
intervals by a connection with the piston-rod.
(Not shown.) _ '

The main shaft 28 18 revolubly supported
in pillow-block 29, and on one end of this
shaft a fly-wheel 30 is secared. A pitman 31
is connected at one end of this fly-wheel by
strap-head 32 and at its opposite end to the
cross-head 33, which slides in frame 34 and is
secured to the piston-rod 3.

A Dbevel gear-wheel 35 1s mounted on shaft
28 on the opposite side of the pillow-block
from the fly-wheel, and a shaft 36, extending
in proximity to the three gear-wheels 13, 14,
and 35, is provided with bevel gear-wheels 39,
40, and 41, which mesh with said wheels.

It will be observed that as soon as the pis-

| ton has made part of its stroke the mov-
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able head back of it follows it a certain dis-
tance, filling part of the steam-space.

- movementthe head following the piston closes
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the exhaust-port and stops Just before it passes
the live-steam port. The head following the

piston forms practically the head of the eylm-'

der, thus economizing space, as steam is never
beyond the mova,ble heads, and hence the

rigid heads 1 need not be air or steam tight.
Before or mmultaneously with the return:

movement of the piston the head which was
behind the piston now begins to move toward

and closes the exhaust.
ranged that when the piston is at its extreme
throw the strap-head has always
dead-center, 80 that the full leverage  of the

In this |

passed its.

proximately the same by the movable head

keeping .a certain .distanee from the piston;:
that the. greatest: levemﬂ'e is taken adventeﬂ*e
.Of, masmueh as the etra,p-hee,d has peeeed
-the dead-center when the steam first enters
from the. ste&mnchest and that .the .Lexhaluet-«

steam is.given 1nereesed§peee by the with-

It-ds.evident that. slight. changes iight be

Having fully deseribed my . J.nven,tlen What

I .claim asnew,.and desme tosecure by Lette1 S ;
Patent,is—

1. Theeembma,tmn, with.a cylinder hamnﬂw

drawal of the head, thus reducing the preee- {
ure.on that end.of the piston.

resorted {0 inthe form and . arranwement of :
the sewveral parts described WJJJhOLLt departmcr
from the spirit -and Seope of my mventlen
and hence I .do not wish to llmlt;myself to the
particular.construction herein.set forth but,
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1n1et and exhaust ports, of a piston, movable

heads located within the cylinder for closing
the exhaust-ports, a main shaft actuated by
the piston, a rotary shaftlocated alongside of
the cylinder and extending in the d1reet10n

of the length thereof, gearing connecting the

| rotary shaft and main shaft, and gearing on

the rotary shaft for actuatmn‘ the movable

head, substantially as set for th

2. The combination, with a steam-cylinder

-and movable heads therem of rocking shafts,

{ bevel gear-wheels having cams for roekmﬂ'the
1ts rigid head, while the other head advances’

Tthe; arte are 8o ar-

Shafts and gearing for opelatmﬂ' the cams,

;subetantlelly as set forth.

3. The combination, with a steam-e yvlinder

and movable heads therem of rockmﬂ' shafts

{-connected with the heads, emd sha,fts having
fly-wheel is utilized. Thus the advautagee

are that the.space for live steam .is kept .ap-:

arms with anti~-friction rollers thereon, bevel

gear-wheels with.camson their backs in which

said rollers travel, and. means for turning:said

_e'ear-wheels eubstanmelly as.set forth.

4. The .combination, with a cylinder and
movable: heads,.of stems .connected with the
heade, rocking shafts for driving the stems,
armson-the. shafts with rollers. thereen bevel
gear-wheels having. cams,. substantmlly as de-
scribed, on their backs with which the rollers

i|.engage,.a main .shaft ha,vmﬂ* a bevel gear-
-:..wheel and.a shaft havmfr bevel ﬂ‘ea,rnwheels

meshed with the.other ge&r-wheels for .com-

municating motion, substan 11&11}?' as:set forth.

In teetlmeny whereof I -have signed this

specification in. the presenceof £ subserib-

ing:witnesses.
EDWARD HUBER.
."*Witnessee |
JOHN A. WOLFORD,
JOHN F. MCNEAL
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