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SPECIFICATION forming part of Letters Patent No, 647,915, dated April 17, 1900,

Application filed June 22, 18986, Serial No, 596,419,

To all whom it may concern:

Be. it known that I, JACKSON DENEAL, a
citizen of the United States, residing at To-
ledo, in the county of Lucasand State of Ohio,
have invented acertain new and useful Flmd-
Pressure Engine, of which the following is a
specification sufficiently full, clear, and accu-
rate as will enable persons skllled in the art
to make and use the same.

The object of my. 1nvent1on is the pr odue-‘

tion of a fluid-pressure engine which shall be
economical in the use of the motive fluid;
which shall admit of  the effective use of the
motive fluid a-second time; which shall use
steam quickly and exhaust it rapidly, so as
tominimize thelossfrom condensation; which
shall not leak motive fluid; which shall have
the reciprocating pérts'accurately.bala,nced,
thus adapting the engine for high speeds with:
outexecessive wear and vibration; which shall
eliminate as far as possible friction of all the
movable parts and to that end dispense with
the use of connecting-rods moving through
stuffing-boxes; which shall be simple in con-
struction, cheap in first cost, and, when nec-

. essary, easy to repair, and which, finally,
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shall be compact, suiting it for use within
limited areas or spaces. To attain this ob-
ject or end, I have devised an engine com-
prising, ﬁrs’o a cylinder, two plstons dividing
the cyhnder into three chambers, a rotary
shaft projecting into the central part of the
¢ylinder, two cranks, two pitmen, means for
periodically admitting motive fluid into the
central chamber, means for periodically ex-
hausting or educting motive fluid from the
central chamber into the end chambers back
ol the pistons, and means whereby the mo-
tive fluid can finally pass to the atmosphere;
second, a single eylinder capable of with-
standing great ontward pressure, two pistons
located within the cylinder and dividing it
into three chambers, a rotary shaft havmg
one end projecting into the cylinder at right
angles thereto and provided with two cla.nks
plaeed approximately one hundred and eighty
degrees each from the other, two pitmen unit-
ing the pistons and cranks, means for peri-
od1cally admitting motive fluid to the central
chamber for the purpose of forcing the pis-
tons apart, means for periodically e‘zhaustmd

(No model.)

the motive fluid from the central chamber
into the end chambers and back of the pis-
tons, and means for periodically exhausting
the motive fluid from the end chambers to

“the atmosphere immediately or mediately;
‘third, a cylinder, two movable pistons located

w1bhm the evhnder and dividingit into three

‘chambers, a ‘shaft passmg into or through or
-Journaled in the cenfral chamber, means umt—

ing the shafts and. pistons; Whlch when the

pistons are moved will impart a rotary motion

to the shaft, means for periodically admitting
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motive flnid to corres ponding sides of the pis- -

tons, means for periodically exhausting the

' momve fluid to the other corresponding s1des
‘of the plstons, and means for finally exhaust-

ing the motive- fluid to thé atmosphere im-

.mediately or mediately; fourth, a cylinder,

two pistons, a rotary shaft projecting into the
cylinder, two cranks, two pitmen, means with-
in thé central chamber operated by the shaft
and controlling the admission of motive fluid
to the central chamber and its eduction there-
from to the end chambers back of the pistons,
and means for exhausting the motive fluid to

the atmosphere; fifth, a cylinder, two pistons,

a rotary shaft projeeting into the.cylinder,
two cranks, two pitmen, a rotary element, as
a cam-shaped disk, operated by the shaft and
controlling the admission of motive fluid to
the central chamber and its eduetion there-
from to the end chambers, and means for al-
lowing the motive fluid to pass to the atmos-
phere, and, finally, an engine comprising and
embracing certain novelties of construction
and combinations and arrangements of parts
hereinafter specified, and pointed out in the
claims.

The accompanying drawings illustrate one
example of the physical embodiment of my
invention constructed according to one of the
many modes or ways of applying the prin-
ciple.

Figure 1 is a side view in elevation. of the
said example, showing at the top the pipe for
admitting motive fluid. Fig. 2 isa viewof a
section of Fig. 1, taken in a longitudinal and
perpendleular plane, as on hne x 2 of Fig. 3.
Fig. 3 is a view of a section of Fig. 1, taken
in a longitudinal and h0117ontal plane on
line y v.
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‘Referring to the views, the letter A desig-
natesthecylinder, made in any desirable way;
B, arotary shaft; CC’, bearings for the shaft;
D D/, cranks; K E', crank-pins; F, a cam-
shaped disk; G G, pitmen united to the pis-
tons by wrist-pins; H H', pistons; I, a motive-
fluid-supply pipe; J, an inlet-port; K, an in-
duction-valve having two stems; L, a perfo-
rated plug having a bearing for the longer
stem of the valve; 1./, a spring surrounding
the stem; M, a bearing for the shorter stem
of the valve; N,achamber; O, ports and pas-
sages; P P', eduction-passages; Q, a valve
havmg two stems, R, a cap; S, a spring; T
T', exhaust-passages; U U, chambers Vv,

. secondalyehambers AVAYA ,Valves each hav—

20

ingtwostems; X X', removable capsor plugs;
Y Y’, springs; Z, a bar uniting the stems of
the valves and located directly beneath the
induction-valve, and the dotted circles indi-

.-cate the exhaust ports or passages which lead
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from the seeondary chambers to the atmos-
phere.

To allow the introduction of the shaft hav-
ing the eranks, a plug threaded or perforated
to receive bolts and which carries the bearing
C’ may be provided, as 111ustrated in section,
Fig. 3.

It will be seen that the two plStOl]S divide
the interior of the eylinder into a central
chamber and two end chambers and that the

pitmen, cranks, and cam-shaped disk are lo-

cated entirely within the central chamber,
and, further, that the friction of the movable
parts is-by the peculiar construction and ar-
rangement reduced to a minimum.

The modus operandi is as follows: Mot.lve
fluid, being admitted to the-central chamber
through the ports J, follows the paths indi-
cated by the arrows. It first forces the pis-
tons apart to the full length of the pitmen and
cranks, and in such positions the revolving
cam-shaped disk raises the valve Q from its
seat and allows the motive fluid to pass from
the central chamber tothe end echambers back
of the pistons. Thenasthe pistons move in-
wardly and reach approximately the extreme
positions of their instrokes the cam-shaped
disk engages the bar Z, raises it, and open-
ingthe ethaust -ports permits the nlotlve fluid
to pass from the end chambers to the atmos-
phere. The cam-shaped disk elevating the
‘bar Zsimultaneously brings it in contact with
the stem of the valve K, which is forced up-
wardly against the spring and opens commu-
nication between the supply-pipe and the cen-
tral chamber of the cylinder. Thus in a sin-
gle revolution the disk periodically opens
eduction passage-ways for the motive fluid
from the central chamber to the end cham-
bers, exhaust passage-ways from the end
chambers to the atmosphere, and an induec-
tion passage-way from the supply-pipe to-the
central chamber. The periods of induction,
eduction, and exhaustion of the motive fluid
can of course be regulated as occasion may
demand. Tigs.2and 3 show the several mov-

able parts approximately in the posmons they
occupy when the plstons are.moving toward
each other during their instrolkes.

In practice the spring L' may be omitted,
inasmuch as gravity and the pressure of the
steam above will cause the valve K to remain
closed except when raised by the disk F' dur-
ing a part of its revolution.

From the description of the pictured ex-
ample it will be seen that I have produced an
engine adapted to be operated by a motive
fluid which fulfils all the conditions herein-
before set forth as the object or end of my

-improvements.

Asregards my method of using motive fluid,
and especlally steam, a seeond time, it has
been proven by actual tests that the eduction
or exhaustion of the motive fluid after it has
acted upon .corresponding ‘ends of the pis-
tons to the other corresponding ends is very
effective and attended with characteristicand
desirable results.

In one trial of an engine constructed and
operating according to the principle set forth
steam at a certam boiler-pressure was ad-
mitted to the central chamber so as to act
upon corresponding ends of the pistons and
then exhausted to theatmosphere. - Sufficient
energy of the motive fluid was utilized to

drive ‘a dynamo-and generate in‘a eircuit
‘When the steam.

twenty volts of electrlclty
admitted at the same pressure was educted
or éxhausted from the central chamber to the
end chambers back of the pistons and finally
discharged to the atmosphere, the voltmeter
1ndlcated seventy-five volts. - In another trial
steam at five-pounds pressure was admitted
to the central chamber and exhausted di-
réctly to the atmosphere. The shaft made
eighty revolutions per minute. When the
steam was educted or exhausted from the
central chamber into the end chambers back
of the pistonsand finally to the-atmosphere,
the speed of the shaftinereased to'one hun-
dred and seventy-six revolutions per minute.

‘WhileIhave illustrated and described only
one example of the physical embodiment of
my invention,I do notthereby intend to limit
the scope thereof to this particular example
or mode of embodiment, inasmuch as the
principle ean be applied in other ways and

by other modes not involving a substantial’

departure.

It should be observed that the general way
of constructing the engine and the provision
of means or valve mechanism which allows
the transmission of the motive fluid after its
energy has been partially utilized on oppo-
site sides of the pistons to corresponding op-
posite sides of the same pistons, and,finally,
to the atmosphere, are among the essential
features of my improvements, and these fea-
tures of construction and operation can be
incorporated in a variety of struectures and
under different shapes, which will present a
different appearance to the eye. Many sub-

‘stitutions of elements may also bemade. For
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example, the cylinder, pistons, shaft, and
means for uniting the pistons and shaft, so
that the reciprocating motions of the former
may impart a rotary motion to the latter,
(shown on the drawings,) may be replaced by
others, and in lien of the particular valve
mechanisms may be used other mechanisms
of different construction and differently lo-
cated, if desired, which will perform the func-
tions of the control and transmission and ex-
haustion of the motive fluid. All such in-
corporations and substitutions, as well as all
colorable modifications and changes, I intend
to _embrace within the scope of my claims.

‘What I elaim is—

1. Anengine having ashaft, pistons, shaft-
cranks, and means for uniting the pistons and
crankslocated within the eylinder; and means
for periodically admitting motive fuid to cor-
responding sides of the pistonsand educting
or exhausting the same to the other corre-
sponding sides of the pistons and to the at-
mosphere; in substance as set forth.

2. An engine having a cylinder provided
with ports; two pistons dividing the interior
of the cylinder into three chambers; a rotary
shaft in the cylinder; two cranks; two pit-
men; means for periodically admitting mo-
tivefluid into the central chamber; and means
for periodically educting or exhausting the
motive flnid from the central chamber into
the end chambers back of the pistons and
thence to the atmosphere; in substance as
set forth.

3. An engine having a cylinder; two pis-
tons dividing the eylinder into three cham-
bers; arotary shaftin the cylinder; means for
transmitting the motion of the pistons to the
shaft; means for periodically admitting mo-
tive fluid into a central chamber; means for
periodically educting the motive fluid from
the central chamber o the end chambers back
of the pistons; and means for discharging the
motive fluid to the atmosphere; in substance
as set forth.

4. An engine having a eylinder provided
with ports; two pistons; a shaft passing into
or through the cylinder; means joining the
pistons and shaft for transforming recipro-
cating into rotary motion; means for periodic-
ally admitting motive fluid to corresponding
sides of the pistons; means for periodically
educting or exhausting the motive luid to the
other corresponding sides of the pistons; and
means for finally exhausting the motive fluid
to the atmosphere; in substance as set forth.

5. An engine having two pistons dividing
the cylinder into three chambers; a rotary
shaft journaled in the central chamber; means
for transmitting the motions of the pistons to
the shaft; means controlling the admission of
motive fluid to the central chamber operated
by the shaft; and means for educting or ex-
hausting motive fluid to the end chambers
and to the atmosphere; in substance as set
forth. ‘

6. An engine having two pistons dividing

the cylinder into three chambers; a rotary
shaft journaled inthecentral chamber; means
for transmitting the motions of the pistons to
the shaft; means controlling the admission of
motive fluid to the ceniral chamber; means
controlling the eduection of the motive fluid
from the central chamber to the end cham-
bers and operated by the shaft; and means
for exhausting the motive fluid; in substance
as set forth. :
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7. An engine having two pistons dividing

the cylinder into three chambers; a rotary
shaft in the central chamber; means fortrans-
mitting the motions of the pistons to the shaft;
means controlling the admission of motive
fluid to the central chamber and its exhaus-
tion from the end chambers operated by the
shaft; and means controlling the eduction of
the motive fluid from the central chamber to
the end chambers.

8. An engine having two pistons dividing
the cylinder into three chambers; a rotary
shaftin the central chamber; means for trans-
mitting the motions of the pistons to the
shaft; means for controlling the admission of
motive fluid to the central chamber; and
means operated by the shaft controlling the
eduction of motive fluid from the central
chamber to the end chambers and its exhaus-
tion from the end chambers to the atmos-
phere. : ,

9. An engine having two pistons dividing
the cylinder into three chambers; a rotary
shaftin the central chamber; means for trans-
mitting the motions of the pistons to the
shaft; means for periodically admitting mo-
tive fluid to the central chamber; means for
periodieally educting motive fluid from the
central chamber to the end chambers back of
the pistons; and means operated by the shaft
for exhausting motive fluid from the end
chambers o the atmosphere.

10. An enginehavinga cylinder; two mov-
able pistons dividing the cylinder into three
chambers; a rotary shaft projecting into the
cylinder; two eranks; two pitmen; means
within-the central chamber controlling the
admission of motive fluid to theeentral cham-
ber and its eduction or exhaustion therefrom
to the end chambers back of the pistons; and
means for exhausting the motive fluid to the
atmosphere; in substance as set forth.

11. An engine having a cylinder; two pis-
tons; a rotary shaft; two eranks; two pitmen;
a rotary element operated by the shaft and
controlling the admission of motive fluid to
the central chamber of thé eylinder and its
exhaustion or eduetion therefrom to the end
chambers of the cylinder back of the pistons;
and means for exhausting motive fluid from
the end chambers to the atmosphere; in sub-
stance as set forth.

12. The combination in an engine, con-
structed and operating substantially as set
forth, of a rotary shaft in the central cham-
ber; a cam-shaped disk operated by the shaft
for controlling the admission of motive finid
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to the central chamber; and means for educt-

ing the motive fluid to the end chambers and.

to the atmosphere.

13. The combination in an engine and with
its constituent parts constructed substan-
tially as set forth, of a shaft having two
cranks, and a cam-shaped disk for controlllng
the eduction or exhaustion of the motive fluid
from the central chamber to the end cham-
bers; in substance as and for the purpose seb
forth.

14. The combination in an engine, con-
structed and operating substantially as seb
forth, of a rotary shaft in the central cham-
ber; a cam-shaped disk eontrolling the ad-
mission of motive fluid to the central cham-
ber and the eduction of motive fluid to the
end chambers; and means for exhausting mo-
tive fluid.

15. The combination in an engine, con-
structed and operating substantially as set
forth, of a rotary shaft in the central cham-
ber; and means located within the central
chamber and operated by the rotary shaft for
controlling the admission of motive fluid.

16. The combination in an engine, con-
structed and operating substantially as set
forth, of a rotary shaft in the central cham-
ber; and means located within the” central
chamber and operated by the rotary shaft for
controlling the eduction of motive fluid from
the central chamber to the end chambers.

17. An engine having two pistons only lo-
cated in a cylinder; two pitmen; two cranks;
a rotary shaft in the eylinder; means for pe-
riodically admitting motive fluid to corre-
sponding faces or sides of the two pistons;
means for periodically educting motive fluid

4 647,915

to the other corresponding faces or sides of
the two pistons; and means for periodically
exhausting motive fluid to the atmosphere.

18. The combination in an engine, con-
structed and operating substantially as set
forth, of a shaft located in the central cham-
ber; three valves controlling the admission,
eduction, and exhaustion of the motive fluid;
and means operated by the shaft for actuat-
ing all the valves.

19. The combination in an engine, con-
structed and operating substantially as set
forth, of a shaft located in the central cham-
ber; valves controlling the admission, educ-
tion, and exhaustion of the motive fluid; and
means operated by the shaft for actuating the
valves which control the admission and edue-
tion of the motive fluid.

20. An engine havingtwo pistons; a rotary
shaft a part of which is located within the
eylinder of the engine; means fortransform-
ing the reciprocating motions of the pistons
to the shaft and rotating the same; means for
periodically admitting motive fluid to corre-
sponding sides of the pistons; means for
educting motive fluid tothe other correspond-
ing sides of the pistons; and means control-
ling the exhaust to the atmosphere; the cyl-
inder of the engine being provided with educ-
tion - passages uniting the central chamber
and end chambers. ‘

In testimony that I claim the foregoing as
my own I hereby affix my signature in pres-
ence of two witnesses. )

JACKSON DENEAL.

Witnesses:

WILLIAM WEBSTER,
CARROLL J. WEBSTER.
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