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To all whom it may COTLCEFT:

Be it known that I, WILLIAM A. HILL 2
citizen of the United States, residing at Rut-
land, in the county of Rutland, State of Ver-
mont have invented certain new and useful
Improvementﬁ in Revolving - Cylinder Hn-
gines, of which the followmﬂ' is a specifica-

tion, reference being had therem to the ac-

- companying drawings.
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This invention relates to a revolvmg (,yllu-' |

der engine, and particularly to a structure

wherein a plurality of cylinders are mounted

upon a rotatable shaft and connected by pis-
ton-rods to a relatively fixed pomt which 18
adapted to be shifted into positions eccentrle

10 the axis of said shaft.

The invention has for an ob;]eet to provide.

| ~a structure of rotatable shaft carrying a plu-
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rality of pistons whereby the propelling me-

dium shall be fed to the respective cylinders

in succession and exhausted therefrom, so as

to produce a continuous rotation of the sha,fl:'

and cylinders carried thereby.
A further object of the invention is to plo-
vide means whereby a relatively fixed point

of connection for the piston-rods from the cyl-

inders may be shifted into positions either

concentric to the axis of the rotating shaft ofj

the cylinders or eccentric thereto when it 18
desired. to rotate said shaft.

A further object of the invention is to plo—"

vide an improved structure of rotating driv-

ing means adapted to operate within a steam-_;
| ing in number with the eyhndels carried at

| ehefst having inlet and exhaust chambers,
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the eylind_els a,nd driving - shaft.

whereby the cylmders arefed directly from the :
shaft upon which they are mounted and nu-
merous auxiliary connections obviated, thus
simplifying the structure of engine and ren-

dering the operation theleof dlrect and pOSl—
tlve

~ Other obJectS and advantages of the inven-
tion will hereinafter appear in the following

description and the novel features thereof wﬂl
be parmcularly pointed out in the appended
elalms

In the dmwmn's, Flfrure. 1is a side elevation
of an engine embodymﬂ' this invention. Fig.
218 an end elevation of the same. Fig. 3 is

a vertical seetlon through the steam-chest of
Fig.41isa 5111111&1 section throu gh

the engine.
I‘ln' 5 is

| a plurality of
to the shaft, as shown in Flﬂ' 2.

an enla.lﬂ'ed horlzontal section with parts
broken away on the line 5 5 of Fig. 4; and

Fig. 6 is a horizontal section on the hne 66

of FIE;' 4, showing the method of connecting
the plbton Wlbhm the cylinder with 1ts rod.
Like letters of reference indicate like parts
throughout the several ficures of the draw-
ings. -

The letter A designates a frame, which may

be of any suitable constructlon a,nd provided
with a foundation-plate A’. At the opposite
ends of this frame bearing-boxes A? are pro-

vided for the driving- shant B and one end of

this shaft with the usual drlvmn'-pulley B'.
The opposite end of the shaftis provided with
cylinders G, radially disposed

Suppmted from the frame A 1s.a stationary

steam-chest D, through which the shaft B
This chest has at its upper portion

passes.
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an inlet-chamber D’ and at its lower portion |

an exhaust-chamber D? separated by bridge-

walls D?at opposite bldeS each being prowded |
with a suitable packing.

communicates with a suitable supply-pipe D?
for the motive power, while the exhaust-cham-

- The 1nlet chamber

75

ber communicates Wlth an enlarged chamber

D5and an exhaust-pipe D° leadmf‘rthe}; efrom.

Within the steam-chamber a eut—off valve LK

desembed
~ The shaft B is pwwded Wlth a series oi'
longitudinal channels B? therein, correspond-

the end of the shaft B. These passages are

{e

| is located, as will be more fully heremaftm

closed throughout their length and provided

with an opening B? within the steam-chest,

‘which alternately communicates with the in-

let and exhaust chambers.

"Each of the cyhnders C 1s pr 0V1ded with a
passage C',communicating with the outer end
thereof and extending from the shaft B, where
they communicate with a passage B4, extend-

ing from the channels B? to the passages C'.
: The inner ends of the cylinders also commu-
nicate with these passages B3* by means of

passages B’ as shown by dotted lines in Kig.

9o
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4, the auano*ement of parts being such- that |

the 1nlet-pass& o for any one eylmdel com-
municates with the channel at the opposite

100

| side of the shaft I3 fl om that with which the
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exhaust-passage communicates. It will be
understood that the cylinders and connec-
tions are firmly secured to the shaft and ro-
tated therewith, while the inlet and exhaust

of steam are entirely controlled by the move-

ment of the shaft within the steam-chest,
wherein one channel thereof alternately com-
municates with the inlet-chamber and with
the opposite end of two cylinders.

Each of the cylinders is provided with a
piston F, of any desired construction, adapted
to be driven in one direction by the pressure
of the motive power and to be restored to its
1nitial position by its operative connection
with the other parts of the engine, as the cut-

- off valve K determines the length of cut-off

20

and permits a direct steam-pressure in only
one channel at a time. Each of these pis-

tons 1S connected with a piston-rod F by
means of a stud F?, extending through the

slotted wall at one side of the cylinder, which
wall 1s provided with guide-flanges C%, adapt-
ed to retain in position a cover-plate C8,
through which the stud F? passes and which

25 plate forms a closure over the slotin the side
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of the cylinder. The stud F? forms a wrist-
pin connection at F® for the piston rods or
straps I, which at their opposite ends are
pivotally mounted or a disk F*in any suit-
able manner, as shown in Figs. 1 and 2. This
disk is in turn rotatably mounted, as shown
at K* in Fig. 1, and its fixed point of support
1s carried by a slide FY suitably mounted in
a standard A*% rising from the base A’. This
slide F°is seated within any usual dovetailed

recess of the standard, which is provided

with a slot A% adapted to receive a pin F®,
journaled in the slotted lever G at a point
above the pivot G’ of said lever. The upper
end of the lever G is provided with a handle

'G*, upon which a suitable latch mechanism

Gissupported and adapted to codperate with
alocking-segment G4 carried at the upper
end of the standard for the purpose of re-

taining the disk in a position either concen-
tric or eccentric to the axis of the driving-

shaft B.

1In the operation of the engine the steam is
admitted to the cylinder through the chest D,
whenece it passes through the channel B2, con-
necting passages B*and B to the opposite
ends of two of the cylinders C. The piston-
rods from all of the cylinders are connected
to the disk I which is shifted to a position
eccentric to the axis of the shaft B, and the
pressure of the motive power upon the pis-
ton drives or rotates the cylinder from this
eccentric point, as is well known in this art.
During this movement the passages B¢and B3
cominunicate with one of the channels B2now

upon the opposite face of the shaft from the

feeding-channel and communicating with the
exhaust-chamber D?of the steam-chest. This
movement of the cylinder rotates the shaft B,

bringing the openings B2 of the passages sue-
cessively under the cut-off valve E, which is
loosely mounted | in the steam-inlet chamber |

“structuare,

683,399

| and may be of any desired width to effect a
cui-off at the desired length of travel for the -

piston. As soon as this cut-off closes the
channel B* the motive power is shut off from

‘the cylinder just described and the piston re-

turned therein to its initial position through
its connection with the disk and in the move-

ment of the successive similar operation of

each of the pistons. In order that the opera-

75

tion of two opposite pistons may be clearly

understood, the passages B? and cylinders C
In Fig. 4 have been respectively numbered
1, 2,3, and 4, and 1/, 2', 3/, and 4'. It will
thus be seen that the steam from channel 1
enters the inner end of cylinder 1’ through
the passage B® from the channel 1 and also
the outer end of the directly opposite eylin-
der 38’ through the passage B¢ which also eom-
municates with the channel 1in the driving-
shaft B. It willalso beseen that the passages
C'and B* from the cylinder 1’ communicate
with the channel 3 upon the exhaustsideof the
shaft B, and the opposite passage B? from the
innerend of theeylinder 8’ also communicates
with thischannel 3, which acts as an exhaust.
During such operations the eylinders 2’ and 4/
are beingrestored to theirinitial position, and
in the progressive rotation of the parts the
same operation occurs therein as described in
connection with cylinders 1’ and 3. In the
reversal of the engine the passages B* and B?
actin the directly opposite capacity from that
heretofore deseribed. This construction ap-
plies the power from the two e¢ylinders simul-
taneously and at a single point, thus increas-
ing the power and capacity of the engine. If
it be desired to stop the rotation of the en-
gine, the disk F* may be shifted to a position
concentric to the axis of the driving-shaft B,
which will render all of the eylinders inoper-
ative, as the forece from the piston-rods will
be applied in a direct line to the center. If
the disk be shifted toward the opposite side
of the axis, a reverse movement of the cylin-
ders and shaft will be secured, and the feed

to the cylinder will be likewise reversed.

It-will be obvious that the controlling-lever

- G may be shifted to various positions for use

as a cut-off to shorten the stroke of the pis-
tons or as a reverse-lever. In this reversing
action and the consequent reversal in direc-
tion of rotation of the shaft G the cut-off
valve K is carried by frictional contact with
said shaft to the opposite side of the casing

~and there acts in the same capacity as before.

¢ will be apparent that changes mayv be
made in the details of construction and con-
figuration without departing from the spirit
of the invention as defined by the appended
claims, while the number of cylinders may be

varied at will or as found desirable and the

connecting passagessuitably multiplied or de-
creased to correspond with such changes in
It is also obvious that while the

engine Is shown as a stationary engine the
same may be applied to a vehicle or other ro-
tating machine wherein the rotation of the
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eyhnders may be d1rec,tly applied to a rotat-
ing member.

Ha,vmﬂ' described my invention, what I
claim is—

1. In an engine, the eombma,tlon with a
driving - shaft havmw a series of ehannels

therein, of a series o_f laterally-disposed cyl-
Inders carried thereby and communicating at

oppesite ends with said channels, plstons
within sald cylinders, independent connec-
tions for each cylinder pivotally secured at

- opposite ends to said pistons and a fixed point

T

20

- shaft, a steam -

eccentrie tothe axis of said shaft, and a valve-
chest on said shaft to control the feed and ex-

haust of .the ehannels thel em substanﬁa,lly |
~ as specified. |

2. In an engine, the combination with a
driving - shaft having a series of channels

therem of a series of radially-disposed cyl-

inders carued thereby, pistons within said
cylinders, connections between said pistons
and a fixed point eccentric to the axis of said

- form inlet and exhaust chambers surround-

30

ing said driving-shaft and adapted to commu-

nicate successively with the several passages |

in said shafts, and channels extending from
sald shaft directly to the opposite ends of

each cylinder; substantially as specified.

3. In an engine, the combination with a
driving - shaft having a series of channels
therein, of a series of ratially-disposed cyl-

- inders carried thereby, each having ports at

35

~ a fixed point eccentric to the axis of said shaft,
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opposite ends thereof, pistons within said eyl-
inders, connections between said pistons and

a steam-chest having cut-off abutments to
imm inlet and exhaust chambers sur round-

ing sald driving-shaft and adapted to com-

municate successwely with the channels in

said shaft which communicate with the op-
posite ends of each cylinder, and means for

shifting said fixed point relatively to said
shaft; substantially as specified.

4, In an engine, the combination with a
driving - shaft having a series of channels
therein, of aplurality of radially-disposed cyl-
inders commumcatmo' at thelir opposite ends

with said channels, a steam chest having cut-

off abutmentstoforminlet and exhaust cham—

bers communicating successively with the
- channels in said sha,ft pistons disposed with-

~in said eylinders, and means for connecting

said pistons to a point eccentric to the axis of

~said shaft; substantlally as specified.

5. In an engine, the combination Wlbh a

- driving - shaft having a series of channels
- therein, of a plurality of radially-disposed eyl-

6o

inders eommumcatmw at their opposite ends
with said channels, a stea,m chest having eut-

- off abutments to form inlet and exhaust eham—
‘bers communicating suceessively with the
channels in said shaft, pistons disposed with-
" in said eylinders, studs projecting laterally
from said pistons, rods connecting said studs
with a 1otatably-mounted disk, :;md means

chest havmﬂ' abutments to

- driving-shaft, of a cylinder disposed radially

3

for shifting said disk in a h01 1zoutal plane,
substantlally as specified.

- 6. In an engine, the combination with a
driving - shaft hamnﬂ' a series of channels
therein,of a plurality of radially-disposed cyl-
inders communicating at their opposite ends
with sald channels, asteam-chest havinginlet
and exhaust chambers commumcatmﬂ* with
the channels in said shaft, pistons d1sposed
within said c¢ylinders, studs projecting from
said pistons, rods connecting said studs with

-a rotatably-mounted disk, a slide-plate upon

which sald disk 1s mounted, a pivoted lever
connected to said plate, and means for retain-
ing said lever in its ad;]usted pomtmn sub-
Stantlally as speclﬁed

7. In an engine, the combination with the

thereto and having longitudinal opening
therein,a piston within said eylinders,a slide-

plate over said opening, a stud extending

from the piston to said plate, a rod pivotally
connected to said stud, and a shifting device
pivoted to the oppomte end of said rod sub-
stantially as specified.

8. In an engine, the eomblnatlon with the
driving-shaft having a series of longitudinal
channels therein, a steam-chest SUIT oundmn‘
said shaft and pr owded at opposite sides W1th
bridge-walls to form inlet and exhaust cham-
bers,a cut-off valve located in said inlet-cham-
ber and adapted to be shifted by the frictional
contact with said shaft, and cylinders opera-

tively connected to rotate said Shaft SU bsta,n- |

tially as specified.

9. In an engine, the combination with a

driving - shaft having a series of channels

_therein, a plurality of radially-disposed cyl-

Inders secured to sald shaft, passages extend-

ing from said channels to the inner end of one.
cylmder and the outer end of an opposite cyl-

inder, pistons in said cylinders operatively

connected to rotate said shaft, and a valve-
chest surrounding said shaft to alternately

| feed and exhaust each passage leading to the

1

cylinders; substantially as specified.

10. In an engine, the combination with a

duvmw-shaft ha,vmﬂ' a series of channels

themm a plurality of radially-disposed cyl-

75
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inders seeured to sald shaft, passaﬂ'es extend-

ing from said channels to the inner end of one

cyhndel and the outer end of an opposite cyl-

inder, a steam-chest surrounding said shaft
and prowded with inlet and exhaust cham-

120

bers,pistons in said eylinders, rods extending

from said pistons to a rotatable disk, and

means for shifting said disk into a position
either eccentric or concentric to the axis of

‘said shaft; substantlally as specified.

11. In an engine, the combination with a
driving - shaft having a series of channels
ther_em a plurality of radially-disposed cyl-

ing from said channels to the inner end of
one cylinder and the outer end of an opposite
cyhnder a stea,m-ehest surr ounding said shaft

125

1nders secured to said shaft, passages extend-
130
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and provided with inlet and exhaust cham- | chambers, pistons in said eylinders, rods ox-

bers, pistons in said cylinders, rods extend-

ing. from said pistons to a rotatable disk, a'| a

shde plate upon which said disk is mounted
and a pivoted controlling-lever adapted £0

shift said slide in a horizontal plane; sub-
stantially as specified.

12. In an engine, the combination with a
drivi nﬂ‘-shaft having a series of channels
thelem a plurality of radially-disposed cyl-

inders seeured to sald shaft, passages extend-
ing from said channels to the inner end of

one cylinder and the outer end of an opposite
cylinder, a steam-chest surrounding said

shaft and provided with inlet and exhaust

|

tending from said pistons to a rotatable disk,

a slide-plate upon which said disk is mount-
ed, and a disconnected cut-off valve located

in the inlet-chamber of said steam-chest and

adapted to be shifted by frictional contact

| with the driving-shaft when the dlrectlon of
substan-

rotation of Lhe same is reversed;
tially as specified.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM A. HILI.
- Witnesses:
~ H..O. CARPENTER,
FRED C. SPENCER.
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