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“detall perspective view 0f the piston.

UNITED STATES PATENT OFFICE.

i

FRANCIS GLEASON, OF PHILADELPHIA, PENNSYLVANTA.

ROLLER-PISTON ENGINE.

SPECIPTCATION formmg part of Letters Patent No. 356 0386, dated ..'I' anuary 11, 1887

Application filed May 18 1886. Senal No. 202,505.

{(No model.}

To all whom Tt may concerwn :

Be i1t known that I, FRANCIS GLEASON, of
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have made certain

new and useful Improvements in Roller-Piston

Engines; and I do hereby declare the follow-
ing “to be a full, clear, and exact description
thereof, .

My invention relates to 1mpr0vement8 10 ro-
tary engines, and has for its object the provis-
lonm, in an engine of the class named, of a main

ey]mdel having suitable heads and centrally-

arranged duvmn shaft, a roller-piston pivoted
to said shaft eccentrically of the same and 1n
contact with the main cylinder, a wing hung
or pivoted to said shaft within and projecting
through said rolier-piston to the inner surface

of the main cylinder, and means for introdue-

Ing steam to the space between said wing and
the periphery of said roller-piston, to move

sald wing and piston in opposite directions.

To the accomplishment of the above the in-
vention consists in the construction of the sev-
eral elements comprised in my improved en-
gine, and in the arrangement and combination
of said elements for service in the complete ma-
chine, substantially as hereinafter described.

In the drawings, Figure 1 represents a side
elevation of a roller-piston engine constructed
in accordance with my invention. Fig. 2 1is a
vertical longitudinal seetion thereof. ' Fig. 3
18 a transverse sectional view taken on the line
x xof Fig. 1. Fig. 4 represents a detached
Figs. b
and 6 represent detached detail side and end
elevations of the steam-recelving wing. Tig.
7 18 a transverse sectional view of said wing,
taken on the line y y of Iig. 5. Fig. 8 repre-
sents a detached detail view of the mechanism
that operates the governor-rods. Figs. 9, 10,
and 11-are detall views of parts of the operat-
ingmechanism. Tigs. 121016, inclusive, illus:
trate diagram views showing the position of
the roller-pistonand moving abutmentor wing
at different points of the revolution of the

main shaft.

Referring to the drawings, in which similar
letters of reference denote similar parts, I will

- first describe the constraction of the several
50

elements comprised in my invention, and there-
after will explain the operation thereof. .

|

- Proceeding, A designates the main support-
ing-frame, to and by which the several ele-
ments of the engine dre secured and supported.

A’ designates the bed - plate, preterably
formed integral with the frame and provided

with apertures to receive bolts, whereby 1t 18
secured in position upon any sultable founda
tion.

I prowde the frame A with passagesaa’ and
2aq® for ““live’’ and ‘‘exhaust’’ steam, pref-

er &bly forming said passages within the body

of the frame. (See Fig., 2.) I provide the

frame A, at each side, upon the outer surfaces

thereof, Wlth outwardly-swelled portions, to
form heads A? A® for the cylinders B B’, and
plane the outer faces of said heads to accom-
modate the rotating piston and wings within
sald cylinders, hereinafter described. I pro-
vide the ¢ylinders with outer heads, B* B’ and
secure said heads, together with the cylinders,
to the heads A* A* by bolts b &' -

B* B® desighate projections integral with the
heads B* B?,at the middles thereof, within which
are formed chambers b* b’ for a purpose hele
inafter described.

C designates the main shaft ‘which extends

52

60

from one to the other of the. eyhndels BB,

at the middle of the 1nner sides thereof, aud
is journaled in hollow sleeves d d/, formed in-
tegral with rotatable wings D D, that operate
within the cylinders B B'.
ner ends of the sleeves d d' are journaled in
sleeve-sections It K, the outer ends of which
are provided with circular flanged heads e €,

which are placed in circular recesses a* @°,

formed intheframe A at opposite sidesthereof.
The inner ends of the sleeves i I are bev-
eled and bear against the beveled faces of

‘packing-rings F’ E3 placed upon the shaft C,

ab or near its mlddle to prevenb leakage of

steam, as will be he_lemafter explained. The

rings E”.E‘" are adjusted outward against the
sleeves E E' by short tapering sleeve-sections
¢’ e, placed at oppositesides of the shaft upon
a headed screw-threaded bolt, ¢, that passes
through the shaft and is provided with jam-
nuts ¢ ¢°, by operating which the sections ¢* ¢’
are forced inward against the beveled adjacent
faces of the packing-rings, whereby sald rings
are moved outward, as stated. _

I’ designates the driving-wheel, which is

iR

The adjacent in-

80

90

95

10D




9 - 356,086

mounted between the sides of the frame upon | matter of a separate application for Letters

~ the sleeves K& E, and is held and moves in uni-
~ son with the shaft C by the sleeves ¢* ¢*, which

project into apertures f formed in the hub 1
5 of said wheel.

In practice, I prefer that the sleeves B F
and shait C shall rotate in upison; but, if de-
sired, said shaft may remain statlona,ry, the
drwmfr wheel rotating thereon.

0o DD designate the wings, which 0pe1&te

within the cylinders B B’. In practlce, as mov-

able abutments, said wings consist of flat sec-
tions d* d’, promded upon their side edges at
one end with hollow bosses or sleeves d d,

15 hereinbefore described. and hollow bosses or
sleeves d* d> in ehgnment therewith, that pro-
- ject, when the-wings are in posﬂamn into the
chambers b’ b* of the heads B* B’, for a puar-
pose hereinafter to be described.

20 - The side and end edges of the sections @ @*

of the wings bear snugly, when said wings are

in position, against the inner surfaces of the.

heads and sides of the cylinders B B’. - I pro-
vide the sleeves d d’ at their outer ends with
25 annular chambers d° d', that communicate
through a series of perts d’> d°, with the live-
steam passages « a’ and through ports d" d“

with chambers d*” d”, formed in the sections d*

- d’ of the wings. These chambers open out-
30 wardsthrough the.rear faces of the wings, and
~are each provided with covers or plates @** d%,

preterably held in position upon the Seetlons

by countersunk screws. d“ d" designate cut-
away portions of the lower ends of the covers |

35 4 d®°, whereby ports are {formed for the pas-
sage of steam.

- (& G'designate shde valves that are operated

within the chambers @ @** through rods G* G?,

that extend from sald valves through aper-

40 tures g ¢ to and into the hollow bosses or.

sleeves. d' @’, and are connected by links ¢* ¢°
w1bh rods G (%, that extend through apertures
g* ¢°, formed through the heads B B at the
middles thereof, and are provided within the
45 Sleeves d* @ with cup-shaped disks G* G', that
- glide freely within said sleeves, and upon their
outer ende within chambers ¢° ¢', formed in
bosses ¢° ¢°, with disks ¢ ¢", against which
bear the inner ends of springs G* G°, to which
5o tension is applied by adjusting- serews G* GY,
~ that take mto the screw-threaded sides of the
chambers ¢° g'.
H H’ designate apertures for med in the
bosses d* d° at engles with and intersecting the
55 apertures g ¢’ therein, to receive packing ma-
terial, and screws 4 W to prevent escape of
| steam about the valve-rods G* G?,
- The valves G‘r G’ each consist in a single side,
g“’, and ribs ¢“, having a cut-away portion,
6o ¢ t, through WhIGh steam passes to the inte-
rior thereof. In practice the side " is placed
against the side of the chambers d* or d* of the
~wings D or D’ farthest from the steam-ports
therein. This valve, together with its operat-
65 1ng mechanism, is eppllcable to engines differ-
ingin construction from thas he_reln described.
I have therefore made said parts the subject-

Patent, filed May 12, 1886, and bearing Serial
No. 201 979, and while sho*vmg and descrlb
ing the construction and operation of the parts
named, I yet do not claim said parts herein.
IT de51gnete short cranks, which are secured
to the opposite ends of the shaft C and pro-

vided with crank- plecew ¢, that are journaled 7.5 i

In cross-heads & k', that eztend from side to
side of -open-ended Pylmders K K', that.con-
stitute the roller-piston, the ends of which

-abut against the opposue heads of the cylin-
ders B B. 8o

The roller-pistons K K’ have diameters of
such length that when they are in position the
inner surtaces thereotf shall just clear the ends
of the sleeves d @’ within the cylinders B B/,

while the exterior surfaces of said cylmdere 85-',

K K’ are in contact with the inner surfaces of
said cylinders B B'. (See Fig. 8.) To insure
that the peripheries of the pistons K K’ shall
constantly be in contact with the inner sur-
faces of the eylinders B B/, 1 provide that the go
apertures in the cross-heads ¥ &' of K K’ shall

be somewhat larger than the era,nk pms b,

and place therein eccentric rings 4* 4 havmg-

slots ¢* to receive pms ©°, which pregeet from
said crank-pins. The rmgs ¢ ¢ have motion g5
in but one direction—that in which the eranks
move—and will consequently hold the periph-

eries of the rollers or cylinders K K’ in con-
stant contact, under the pressure of steam,
with the inner surfaces of the cylinders B B'. 100

By reference to the drawings, Fig. 3, it will
be observed that the outer ends of the wings
D DY project through the roller-pistons K K,
at one side thereof,and that the angles formed

by said wings and the diametrical axis of said [C§
pistons K K'are constantly changing. I there-

fore provide said pistons with longitudinal
slots £* #°, having concave adjacent faces that
receive semi cylindrieal blocks &* k°, the faces

of which bear against the surfaces of the wings r1o

D D’ |

I provide the pistons K K’ with ports k“
locating said ports in advance of the wings,
through which the steam may pass at stated

periods from the exterior of said rollers K K’ X135

to theinterior thereof and thence through an-

{ nular grooves a° ', formed in the heads A’ A"

to the exhaust- passeges a’ .
I control the quantity of steam admitted to

the chambers d“ d” through the centrifugal 1:20

action of semi-cylindrical weights L I/, which

are provided with pivotal pine [ I', that enter

the ends of the erank-pins ¢ 4/, and projecting
studs I* P, that project into the cup- S]ld]_)ed

disks G° G7 of the rods G* G5, 125

Figs. 3 and 12 to 16, inclusive, represent

'dmglams of the various p051t10ns assumed by
the roller-piston at one’end of the engine and

its movable abutment or wing during a half-
revolution of the main shaft.

figures—to wit, Fig. 12—1 have shown the dis-
tancearound the malncylinder,measured upon
the interior surface thereof, divided into ten
| equal parts, and in said Figs. 12 to 16, respect-

In one of said --130 |
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1vely, have shown the piston as touehmn* sald ) against the pqsseﬂ*e of steam.

cylinder upon the points 1 to 5, at which

time the movable abutment or Wing which

10

projects through said roller-piston, as here-
inbefore described, will intersect the epicy-
cloid 25 25 at the pelnts 1 to 5, respectively,
said points corresponding Wlth the points, 1
to 5, at which the roller-piston touches the
cylinder, as will be understood.

From the figures named it will be seen that
the piston rotates upon its axis in the direc-

tion indicated by the arrow 17, and that as its

20

23

30

35

periphery 1s in contact with the interior sur-
face of the main cylinder its pivotal point must
move in the direction indicated by the arrow
m, whereby, as will be apparent, the piston
has motion in two directions—viz., upon its

axis, as shown by arrow 17, and in forward.

direction as regards the main c¢ylinder, as

shown by arrow m—the result of which oppo-
site motions operate to cause the movable.

abutment or wing to move in the direction in-
dicated by the arrow », which, as regards the
inner surface of the main cylinder, is in di-
rection opposite that in which the roller -pis-
ton moves thereon, as will readily be seen.
The movement thus described I deem of great
importance, inasmuch as thereby I am ena-
bled to produce results not heretofore pro-
duced 1n this art.

The operation of my 1mpr0ved engine is as
follows: The eranks I T’ being “off centers’’ —

that is to say, at angles with the wings D D/,

as shown in Fig. 12—steam 18 now admitted
through the passages ¢ ¢’ to the annular cham-

~bers d@° d', thence through the passages d* d"

40

45

50

65

to the chambers d* d, and through the ports
a*® @ to the space iIndieated by the letter M,
outside of the pistons K K'and in advance of
the wings D D’ whereby said pistons are
forced forward in the direction of the arrow
m, and as the peripheries of said pistons are
in contact with the inner surfaces of the cyl-
inders B B’ such forward motion will cause
them to rotate, whereby the wings D D’ are
caused to move in the direction-of the arrow
n, in - direetion opposite to that taken by the
pistons, as hereinbefore described. The shaft
C will be rotated by the above-described move-
ments of the pistons K K’, as will be readily
understood. The discharge of steam fromthe
chamber or space M to the interior N of the
pistons K K’ will take place slightly in ad-
vance of the movement into alignment of the
wings D D’ and cranks I I' by the opening to
theée steamepeee M of the ports £° &', the steam
passing through said ports to the interior N
of the plstous K K’, and thence to the exhaust-

passages & . "An excess of speed of the

‘shaft C will, through centrifugal foree, cause

the wewhts L I/ to move Ollt‘ﬁ ard and the
studs 12 13 thereon topress the rods G* G® out-
ward through the cup shaped disks G° G,

thereby, through the links ¢* ¢’ and rods G*G?,
moving the valves G ' inward and closing

the engine may be determined by imparting
to the springs G° G‘r9 through the adjusting-
serews 3 G, a n1eater or less degree of ten-
sion. ,

T have herein shown and described an engine
provided with double cylinders.

used independently of each other with. good
results. 1 prefer, however, to employ two cyl-
inders, 28 herein shown, and as in this con-
struction there oceur ¢ dead- points,’’ 1 pre-
fer to secure the cranks I I’ to the shaft C at
right angles to each other.

If desired, the projection B* I3 mey be sep-
arate from the heads B’ B’, and secured thereto

The speed of

Lt will, how- .
ever, be apparent that said cylinders may be.

70
75

80

in any desired manner to secure ready access

to the cylinders.

The within-described machine may, with
some slight modification, be used as a pump for
fluids of diiferent kmds————as for instance, air,
water, &e.—oras a meter for measuring ﬂuids,
as well as in the capacity herein described, it
only being necessary in such use to apply

| power to the main driving-wheel of the de-

vice, as will be readily understood

W’lthout limiting myself to the exact con-
struction of parts shown and described, I
claim—

1. In a I'et::uy engine, a main cylinder in-
closing a piston _adapted to rotate upon its

35

ax1s and to roll around sald main cylinder in .

contact with the interior surface thereof, sub-
Stantmlly as described.

2. In a rotary engine, a main cyhnder in-
closing arotatable piston and a movable abut-

T00

ment or wing, said piston and wing adapted to

move 1n opposite directions as regards the in-

terior surface of said main cylinder, substan-
tially as described. |

3. ‘A main c¢ylinder, a rotating piston, and
a movable abutment or wing within and mov-
ing in opposite direction as regards the in-
terior of said main cylinder, and means, sub-
stantially as described, to move said parts, as

and for the purpose described.

4. A main cylinder, a shaft eentmlly ar-
ranged thereon, arotatable piston eccentrically

arranged as regar ds said shaft, and a movable

abutment or wing, said plston and wing
adapted to move in opposite directions as re-
cards the interior surface of 'said main cylin-
der, substantially as described.

5. A main eylinder, a shaft centrally ar-
ranged therein, a rotatable piston eccentrically
ar Iszred as regards said shaft, a movable abut-
ment or wing hung upon said sha,ft andmeans,

substantially as described, to canse said pis-

ton and wing to move in eppOSIte directions
as regards the interior -surface of said main
cylinder, as and for the purpose deseribed.

6. In a rotary engine, a nain eyllndel pro-

vided with heads, a shaft journa'ed in one of

sald heads and pl()Vlded within the main cyl-
inder with a crank having a crank-pin, a ro-.

the openings d" d", to a greater or less e‘atem | tatable piston- eyhnder plvoted to sald crank-

T —

105

ITO -

115

120

20
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pin, and a traveling wing Journaled upon said | having steam- passages
| in one of said heads and provided with a

shaft, substantmlly as described.
7. A main cylinder having a rotating pis-
ton within and adapted to roll around said

‘main cylinder in contact with the inner sur-

face thereof, in combination with a movable
abutment or wing having steam- passages

therein, substantlally as desecribed.
8. A main cylinder having a shaft centrally.

arranged therein, a robatmg piston eccentrie-
ally arranged as regards said shaft, and a

movable abutment or wing hung upon said
- shaft and provided with steam- -passages, sald

s

20

25

30

35

40

45

piston and wing adapted to be moved in op-

posite directions as regards the interior sur-

face of said main cyhnder substantially as
described.
9. In combination, a main eyhnder having

a head, a shaft centmlly arranged as regards

sald hE‘ld and the cylinder and provided with
a crank, a piston plvoted to said erank and
adapted to roll around the interior of the cyl-

inder in contact therewith, and a traveling.

abutment or wing havmg steam- -passages
formed in its body, substantlally as described,

10. A main cylinder having heads, one of
which is provided with live- ‘Steam and ex-
haust passages, a shaft journaled in said head,
and a piston eccentrically pivoted to said
shaft, in combination with a traveling wing
]ournaled upon said shaft within the main cyl
inder, and means, substantially as described,
for admitting steam to the interior of said
main eylmder to operate said wing, as and for
the purpose specified.

11. In arotary engine, a main cylinder hav-

ing heads, oneof which is provided with steam-

passages, a traveling wing provided with a
sleeve journaled in Sdld head, and a rotatable
crank-shait journaled in said sleeve, in con-
bination with a rotatable piston pivoted to

sald crank-shaft and provided with a slot, as

k' I°, baving semi-cylindrieal blocks, as X 2,
to permit .the passage of the wing, substan-

tlally as described.

12. A main cylinder having a head, a shaft
centrally arranged as regards said head, and

‘a rotating piston eccentrically arranged as re-

gards said shaft, in combination with a trav-
eling abutment or wing hung upon sald shaft
and provided with a steam-receiving chamber
and passages to and from said chamber, to
move said piston and wing in opposite direc-
tions as regards the interior surface of said
main cylinder, as and for the purpose de-
scribed.

13. In arotary engine, a main cyhnder hav
ing heads, a shaft journaled in one of said

~ heads, and a wing journaled upon said.shaft

60

withinthecylinderand provided with a steam-
receiving chamber and passages to and from

" said chamber, in combination with a governor-
- valve within said chamber, and means, sub-

65

stantially as described, for operating Sald

valve.

crank, a rotatable piston pivoted tosaid erank,
1n combination with a wing journaled within
said main c¢ylinder upon the shaft C and pro-
vided with a steam-receiving chamber, a gov-
ernor-valve therein, and passages to and from
sald chamber, Sl“letdﬂbl&lly as described.

15. In a rotary engine, a traveling wing, as

D or D’, having hollow bosses or sleeves, an.

annular eha,mber in one of said sleeves, pas-

sages from said chamber to a steam-receiving

chamber in the. body of said wing, and pas-
sages therefrom, substantla]ly as described.

16. Ina rotary engine, & main ¢ylinder hav-
ing heads provided with steam-passages, a
shaft journaled in one of said heads and pro-
vided within said cylinder with a crank, and a
piston pivoted to said crank, in combmatlon
with a traveling wing having hollow bosses or
sleeves and steam-receiving chamber and pas-
sages, and means, substantially as described,
for operating said valve, as and for the pur
pose specified.

17. In a rotary engine, a main eylmder a -

traveling wing placed therem and provided
with steam -receiving chamber, passages to
and from said ehamber and governor-valve
within said chamber, in combination with an
eccentrically - hung governor - weight, and

means, substantlally as described, for connect-
g said weight and valve, as and for the pur-

pose specified.

18. In a rotary enﬂ*me, a main cylinder, a
head therefor having a centrally-arranged
chamber, as b b, and a rod having a cup-
shaped or concave disk operatingin said cham+
ber,
Journa,led in said main cylinder and promded

in combination with a travellng wmo* |

a shaft, as C, journaled

70

75

80_

00

100

105

with steam-receiving chamber and passages

and a governor -Valve, substantially as de-
seribed. |

19. In a rotary engine, a main eylinder hav-
ing a head provided with a centrally-arranged
cha,mber a rod provided with a disk operat-
Ing Wlthm sald chamber and connected to a
governor-valve placed within a steam-receiv-
ing chamber formed in a traveling wing jour-
naled in said main ¢ylinder, in combmatlon
with a rotatable shaft having a crank, a pis-

IIO

I

ton pivoted to said crank, a,nd the llve and

exhaust steam passages, Substantmlly as de-
seribed.

20. In a rotary engine, the main cylmdel,
a shaft journaled in one head thereof, asleeve,
as I or K, journaled upon said shaft 1 comnl-
bination with & pdckmg rmg, as B2 or K, bev-

eled sleeves ¢ ¢, bolt ¢!, and jam- nuts e &,

snbstantially as deserlbed
21. In a rotary engine, a frame, as A, hav-

120

125

Ing steam-passages, cylinders B B’ at opposite

sides of said frame, shaft C, extending from
one to the other of said cylinders and pro-
vided within the same with crank-arms, pis-
tons pivoted to said eranks and moving in con-

14. A main cylmder provided with heads i tact with the inner surfaces of the main cyl-

I30
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inders, traveling wings journaled upon the
shatt within said pistons and provided with
steam-receiving chambers, passages, and gov-
ernor - valves, in combination with flanged
sleeves, as B E" packinﬂ' rings E? ¥°, adjust-
ing-sleeves €’ ¢, Dolt ¢! , nuts e’ e°, and the driv-
1Ing-wheel, substantmlly as described.

92 In a rotary engine, a main cylinder hav-
ing heads, a shaft journaled in one of said
heads and provided with a crank-arm hfwmn"
a crank-pin, and an eccentric ring, as 4 °,
mounted thereon, in combination with a hol-

- low roller-piston mounted upon said eceentric

ring and rotated by contact with the inner
surface of said main cylinder, Substantlallv as

- described.

20

20

23. Inarotary engine, a main cylinder hav-

ing heads, a shaft jour naled in one of said heads

and provided within said cylinder with a
crank-arm, to which 1s pivoted a hollow roller-
piston having a slot, as k* k', and steam-ports,
as k° k', in combination.with a wing journaled
upon sald shaft and provided with a steam-

receiving chamber having a removable cover,

as d" d®, provided with cut-away part, as d"
d, sliding governor - valve, and mechanism,

substantially as described, for operating said -

valve, as and for the purpose specified.
- 24. In a rotary engine, a main c¢ylinder, a

rotatable shaft therein, provided with a crank-.

-~ arm, a hollow roller-piston mounted upon said

crank-arm and rolling in contact with and ro-

R | 1

L

tated by said main cylinder, and a wing jour-
naled upon said shaft within and plojecting
thence through said roller-piston to the inner
surface of the main cylinder, and means, sub-
stantially as described, for introducing steam
between the wing and perlphel y of said roil-
er-cylinder, whereby to move said wing and
cylinder in opposite directions as regards the
Inner surface of said main, eylinder.

25, In a rotary engine, a main eyhnder in
combination with a piston adapted to rotate
upon its axis and to roll around the interior
of said cylinder, substantially as deseribed. . 45

26. In a rotary engine, a main cylinder, a -

shaft centrally arranged as regards said cyl-
inder, and a piston-cylinder adapted to rotate
upon its axis and about said shaft, eccentric-
ally of the latter, substantially as described.
- 27. In a rotary engine, a stationary main
cylinder, a shaft centrally arranged as regards
said cylinder, and a piston-cylinder eccentric-
ally pivoted to said shaft and adapted to rotate
upon 1ts axis and about said Shaft substan- 5z
tially as described.

Intestimony whereof I have s] gned my name
to this specification in the presence of two sub-
seribing witnesses.
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FRANCIS GLEASON.

Witnesses:
SAMUEL P. COURTNEY
. A. RIGGS.
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