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To all whom it may concern: ) Co
Be it known that I, GOrRDON JoHN ScoTT, &

citizen of the United States, residing in the

ecity and county of Philadelphia and State of

-Pennsylvania, haveinvented certain new and

useful Improvements in Rotary Engines, of
which the following is a full, clear, and exact
description, reference being had to the accom-

panying drawings, forming & part of this’

apecification.. :

- Thisinvention relatos torotaryengines, my
~object being to provide in
simple and durable construetion and organi- :
zation of mechanism whereby efficient results |

sha’l be attained. In the present embodi-
ment of my inveution I employ a suitable cas-

fug, an annular. piston therein, a series of |
contractible and expansible connections, pref- .
" erably toggle-levers,
the inner wall of the

between said piston and:

. being arranged to afford within the casing &

plurality of independent compartments, suit-

.~ ably-disposed porfs communicating with said

é‘ 5

: ‘compartments, and a valve-ring eccentrically

mounted on the engine-shaft and adapted to

reffect the gradual opening and closing of the

_"ports in succession in a manner to permit the

~egress from the respective compartments at,
predetermined intervals,and thusto efect the |
bodily movement of the piston about the said |
shaft, together with a transmitting device in-
termediate the piston and the shaft whereby |
asthe piston isactuated power is transmitted |
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ingress of steam to, iis retention”in, and

therefrom 4o the said shaft, as wiil be hore-

. inafter fully set fortn-and claimed..
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in the'drawings, Figure 1 is an elevation of
an engine embodying my invention, the end
plate of the casing being removed to expose
the piston and-other parts contained within
the casing. Fig. 2isa full transverse section,
as on theline z # of Fig. 1. = Fig. 3 is an ele-
vation of the vilve mechanism. Fig: 4is a
sectional detail through one of the toggle con-
nections, as on the line y y of Fig, 1.

A represents the bed-plate of the engine,

~ and B a easing thereon of suitable shape and
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‘size for itsintended purpose. In the present

instance this-casing comprises.a hollow body
or frame b and two end -heads b’ b%.  The in-

this connection a |

casing, said connections

terior of this body or frame is cbnstx‘_qct‘e“d' to
form a circular.chamber with ‘a series of re-

PHILADELPHIA, PENNSYLVANIA, ASSIGNOR OF.
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‘cesses b® at intervals apart. In the illustra-

tion there are four of these recesses, the cen- .

tral lines of which radiate from the center of

the circalar chamber at an angloe of forty-five

degrees to the. horizontal'diameter of the lat-

- ter, <-Arranged within this circular chamber
‘is.an annula) piston C, of less diameter than )
‘6o

the chamber, -which piston is fastened by
meansof contractible and expansible connec-

tions ¢ to the:walls of therespective recesses,

and thereby yieldingly supported at four
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points in its circumference. Each connec-

: tion comprises a pair of oppositely-disposed

toggle -levers of sufficient width to extend

Irom side toside of the casing, and hence that

portion of the chamber exteriorly of the pis-
ton is divided into four compartments; (noted
1,°2, 3, and 4, respectively.) Journaled in
guitable bixes exteriorly of the casing is a

{shaft D, provided with a crank or eccentric
“portion d and also with two laterally-disposed
corcentric collars'd’. . On the eccentric por-

tion'is loosely mounted a wheel E, that.con-
tacts with the inner periphery of the piston,

| while on the collars are loosely mounted rings

@, that also contaet with the inner periphery

the loose whéel contacts with the piston.
. In one'of the heads of ‘the casing are four
ports, (noted 1%, 2%, 3%, and 4%, respectively,)
which operinto the respective compartmen t8
of the chamber and are disposed at'equidis-
tant points from -the. ¢entér of the Jatter.

| These ports also communicate with a circular -

chamber F, formed between the -head b' of
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‘'of the piston at peiiits opposite to that where -
" 8o
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the casing and an end head b*, bolted thereto, -

the latter constituting the-steam-chest. In .

this head are two ports—to wit, an inlet-port;
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G and an exhaust-port H. The inlet- port .

communicates with an annularpassage g on
the inner side of the head b% and this pas-
sage in turn communicates diréetly with the
chamberF, The exhaust-port leads from the
lower portion of the latter chamber. Within
this chamber is an annular valvs I, having
radial arms ¢ and a hub ¢/, which is loosely
mounted on an eccentric ¢* on the shaft D,
whereby as the latter is rotated the valve is
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eccentrically rotated about the ports to effect
the gradual opening and closing of the.same
in succession. The portion of the chamber F
surrounding the outer periphery of the valve
communiecates with the exhaust-port H, while
the portion within the interior periphery of

- the valve opens into the annular passage in

10

15

20

communication with the inlet-port.

The foregoing is a description of the pre-
ferred construction of my improved engine.
Its operation, briefly described, is as follows:
Assuming the parts to oceupy the relative po-
sitions shown in the drawings, it will be seen
that the position of the valve in its rotation
is such that the port ¢* is nearly closed pre-
paratory to cutting off theingress of thesteam
to the chamber 1, the port 2* is slightly opened
for the initial admission of steam to the cham-

‘her 2, the port 3%, having entirely opened to

permit the exhaust of the steam from cham-
ber 3, is closing, and the port 4* is being

opened to permit the exhausting of the steam |’
from the chamber 4. Asthe valve rotates-

- the several ports are caused progressively to
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assume these relative conditions indicated,
and hence there is steam:in two adjacent
compartments at all times acting against the
opposing surfaces of the toggles and the pis-
ton to force the latter away from the wall of
the casing, in consequence of which the pis-
ton is bodily moved in a path about the axis
of the main shaft and in proximity to the eir-
cular wall of the casing. The pressure at the
point of contact of the piston upon the wheel

E effects the rotation of the latter about the
inner periphery of the piston, and hence the

revolution of the.shaft upon which the wheel E
iseccentrically mounted, Thisshaftthrough

the eccentric connection 72 deseribed actuates’

the valve to control the periodical admission
and exhaust of the steam to and from the
chambers in the order above indicated.-

The purpose of the rings d? is. to prevent

- aetual contaet between the outer periphery
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of the piston and thé frame. There is slight
lost motion between the piston and the wheel
E, so that the latter will contaet with the
former at.a point immediately rearward of the
line of centers of the shaft and wheel. The

constant tendency, therefore, is toshorten the .

distance between the points on the piston
where it touches the wheel on one side and
where it brings up on the rings d? on the other

side,thereby maintaining a continuous torque

or turning effect about. the entire revolution
of the shaft. -

The valve mechanism is shown herein in a
simpleand efficientform. It may be adapted
to different types of engines by varying the
positions of . the ports and by changing the
radial depth of the valve-ring and the throw

_of the eccentrie. '

The rings d*>m4dy be loose on the shaft, as

shown, or they may be integral with the end

plates.

It will be noticed that although the motions |
of the piston and crank are circular, yet they i

724,056

differ in degree, the motion of the crank ex-
ceeding that of the. piston. In fact, even
tWiongh the motion of the piston be fractfonal
the radial throw of the crank may be very
great. T

T would add that I do not limit .myself to
the particular details of construction above
described, as the same may be modified in
many -respects without departing from the

.spirit of the invention.

I elaim—

1. Inarotaryengine, the combination with
astationary casing, of a piston therein, expan-
sible and contractible connections between
fixed points on said piston and casing afford-
ing a series of independent compartments,
means whereby pressure fluid is introduced
to said compartments in prescribed order to

act upon thesaid connections and the piston,
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a power-shaft, and a transmission device be-"

tween said shaft and piston. :
2. Inarotary engine, the combination with

a casing, of a piston therein, toggle connec-

tions between said piston and casing affording
a series of independent compartments, means
whereby pressure fluid is introduced to said
compartmentsin prescribed order to act upon
the said connections and the piston, a power-
shaft,and a transmission device between said
shaft and the piston. -~ -

‘3. Tn a rotary engine, the combination with

‘a casing, of a piston therein, connections be-

tween said piston and casing affording a se-
ries of independent compartments, each of
said connections comprising a pair of oppo-
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sitely-disposed toggle-levers, means whereby -

pressure fluid is introduced to the said com-
partments in prescribed order to act upon the

said connections and the piston, a power-

shaft, and a transmission device between said
shaft and piston. )

"4, Ina rotary engine, the combination with
the casing, of an annular piston therein, ex-

pansible and contractible connections be--

tween said piston-and casing affording a se-
ries of independent compartments, means
whereby pressure fluid is introduced to said
compartments in preseribed order to act upon
the said connectionsand the piston, a power-
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shaft, and a wheel eccentrically mounted

thereon coacting tangentially with said pis-

-ton. .

‘5. Inarotary engine, the combination with
the casing, of an annular piston therein, ex-
pansible. and contractible connections be-
tween the said piston and the casing afford-
ing a series of independent compartments,
means whereby pressure fluid is introduced
to said compartments in prescribed order to
act upon the said connections and the piston,

a power-shaft provided with a crank portion,

and a wheel loosely mounted on said portion
and coacting tangentially with said piston.’
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6. In a rotaryengine, the-combination with -

the casing, of an annular piston therein, ex-
pansible and contractible connections be-

-tween gsaid piston and casing affording a se-
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ties of independent comp&rtments, means
whereby pressure fluid is introduced to said
compartments in preseribed order to act upon
the said connections and the piston, a power-
shaft, a transmission device between said

-shaft and piston and & ring or rings on said

shaft supporting the piston out of contact

with the wall of the casing.

7.. Inarotary engine, the combination with
a casing, of & piston therein, expansible and
contractible connections between said piston
and casing affording a series of independent
compartments, a power-shaft, a transmission
device between said shaft and piston coact-
ing tangentially with the latter, ports for the
said compartments, a steam- chest an anund-
lar valve for opening and closing said ports,
and an eeccentric  connection between sald

.valve and the power-shaft _
8. In a rotary engine, the combination with
a casing in which is formed a eireular cham-

ber interrnpted by outwardly-extending re-
cosses or offsets at intervals, of an annular
piston in said chamber,toggle-levers arranged
within said recesses or offsets and connected
to the casing and the periphery of the piston,

§0 as to form a series of independent com-

partments about, the piston, means whereby -

8 .

pressure fluid ig introducéd to said compart-

mentsin preseribed order to-act upon the said
connéctions and the piston, a power-shaft,
and & wheel eccentrically mounted thereon
coacting with the said piston.

9. The ¢ombination with a casmg,‘of an an-

nular piston therein,expansible and contraeti-
ble connections between the said piston and
the easing affording a series of independent
eompartments, means wheréby pressure fluid
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is introduced to said compartments in pre: -

seribed order, a power-shaft, and a wheel ec-.

centrically mounted thereon and contacting
tangentially with said plston at a point in
rear of the linse of centers of the said shaft

and wheel.
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In téstimony whereof I have hereunto af- 43

| fixed mysignaturein the] presence of two sub-

scribing thnesses. :

GORDON JOHN SCOT"‘ .

Witnesses:
ANDREW V. GROUPE,
JorN R. NOLAN,



