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To all whony it maly conceri:

Be it known that I, PIERRE BENJAMIN
ADOLPHE (ANOT, a citizen of France, resid-
ing at Paris, in the Republic of France, have
invented an Improved Rotary-Motor lingine
worked by steam or other fluid pressure, (for
which I have applied for a patent in France,

dated the 2d day of July, 1884%) of which the

following 1s a specliication.

This mventlon relates to an improved con-
struction of rotary-motor engine, which will
be readily understood on 1efelence to the ac-
companying drawings. -In describing the same
I shall only refer to tho&e parts. t}nt are new,
assuming that those parts not described are of
known eonstruction. |

Figure 1 shows an elevation of the engine;

1I‘10 2, a plan,-and Ifigs. 3 to 7, detached de-

tmls
A ecylinder, A, has two late "al tnbular
branches, ¢ ¢, cast thereon, to which are bolt-

ed hollow trunnions ¢ ', carried 1n bearings
on the framing C . Steam or other fluid
pressure enters the trunnion a through the
pipe b, and passes thence through the pipe
b" to the slide-chest D of the cylmder, and
after doing work in the latter 1t escapes
through an exhaust-pipe, d, trunnion «¢’, and
pipe d’' to the condenser or into the atmos-
phere. The pipe 0 being fixed, while the
trunnion ¢ revolves with the eylinder, a steam-

tight joint 1s formed between the two by a

stuffing-box, ¢, a similar stuifing-box being
provided for the exhaust-pipe d. The cyl-
inder A has an ordinary piston, with piston-
rods T T, extending from each side thereof,
passing through stuffing-boxes in the cylin-
der-covers. IKach piston-rod has an elbow at
its end, lying in opposite directions and car-
rying rollers ¥y and 2. Z is a counterpoise for

the slide-chest D, which revolves with the cyl-
The slide is worked by an eccentrie,
“the action of which is the reverse of that of an .
The eccentric disk K 18-
loose on the trunnicn or engine shaft, and is
held stationary by being connected to the fram-

inder.

ordinary eccentric.

ing by a cluteh, Whlle the strap IF 18 carried
mund by its conneetlon with the slide-chest.
The rod G H of the strap is for this purpose
hinge-jointed to a lever, m, Ifig. 1, fixed on

the end of a spindle, =, I‘w 2, which carries

an arm, 2, pivoted to the rod ¢ Of the slide, so
that, the lelndle x being carried in bealmgs
on the cylinder, the Stmp I, rod G, lever m,

spindle z, and arm » all _1"evolve with the Sam e.
~As the strap If revolves upon its disk I, 16 has

a movement imparted to 1t 1n the direction O
H equal to double the eccentricity O o, O be-
ing the center of rotation of the whole system
and o the center of the eccentric disk. This
movement is imparted to the slide in a magni-
fied degree, depending upon the proportion
between the lever m and arm n. Assuming
this to be two to one, the eccentricity O o will
be equal to one- fourth the travel of the slide.
The eccentricity is, however, rendered ad-
justable, as will be presently described.

With the mechanism above
engine can only rotate in one and the same di-
rection. -Forreversing the direction of motion
the following arrangement is employed:

The eccentric disk I 18 slotted, as shown at

TFigs. 3,4, and 5, so as to be capable of assum-

ing & 1)081111011 on the shait with its center situ-
ated the same distance on the other side of the
center thereof as that shown on the drawings—
that is to say, it 1s capable of moving double
the extent of the eccentricity O o TFor effect-
ing this adj ustment the disk carries two pro-
Jecblng ouides, 74, Ifig. 4, sliding between two
fixed “U.I{ldS on Lhe frs aming C, and connected
toa bell-cmnk lever, I, pivoted to the framing
at K, which lever is moved by a handle, M,
and is provided with a catch, so as to assume
different positions on the notched fixed seg-
ment «, whereby the disk K will be shifted in
a eorwslmndmn' nianner on the shatt, so as to
assume either the position o, 1n which it will

described the
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affect the forward motion of the engine, or the

central position, O, by which the enﬂine will
be stopped, or the position ¢ , by which the
engine will be reversed. |

Tn moving the eccentric into intermediate
positions the slide will act with more or less
cut-off. For stopping, the engineer will have
to bring the eccentric to the central position
at the moment when the piston is at about
half-stroke.
cording to a volute curve, and made oi cast
iron or other strong material, fixed in the
plane of rotation of the pistoa- rods T T'. On
the commencement of motion of the piston,

-

V U isa carved path formed ac-
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when 1n the position Fig. 1, the roller ¥ bears | in one direction.

agalnst the end V of the curved path, and the
pressure thus exerted results in a force react-
ing 1n the direction of the dofted line P P,
and with a leverage equal to the distance of
this line from the center of rotation of the en-
gine, tending to cause this to rotate, such force
being m%mtmned during the entue Semi-revo-
111131011 of the cylinder by the eontinued ad-
vance of the piston, the nature of the volute
curve being, as i1s well known, such that the
pressure of ¥ 18 at every point normal to the
curved path and tangential to the developing
circle of the curve, of which P’ O is the mdms

Thus the reaction produced by the curve VU

will effect the continued rotation of the cylin-
der until it has assumed. the opposite position
to that shown in Fig. 1, when, the piston hav-
Ing arrived at the end of its str oke, steam will
beadmitted on the other side ther eof by reason
of the reversed motion of the slide produced
by the eccentric, and the roller z of the piston-

‘rod T will now be made to bear against the

curved lfbth SO as to cause the cylinder to
turn through the other half-revolution.

It will be seen that the line P P’ will act as
the connecting-rod, and the radius O P’as the
crank of an 01d111a1y crank-engine, but with
this difference of action, that the fmﬂ*le P PO
1s in this case alwa;s constant, and conse-
quently the force tending to pr oduce rotation
will also be constant duuno the entire revo-
lution, instead of var ying thr oughout, as in
Oldmary crank-engines. - The cylinder and
other revolving palts actin lieu of a fly-wheel.
The motion of the engine Is transmitted either
by apulley and strap or by atoothed wheel at«’.

For determining the the radius O P’ of the
generating-circle for the volute, assuming the

piston to be at the end of its Stroke, the dif-
ference of length of the two mngeuts P P and

S to the circle O P’ will be equal to the
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stroke of the piston, and this difference of
length must be mqetly equal to the half-cir-
camierence of'the circle in question. If there-

fore the stroke of the piston be == C, the ra-

dius required =R, and = the relation bebween
the diameter and c,uc,umfel ence, (—about 3.14

7w ==, from which R = C ,—that

18 to say, approximately one - bhlrd of the
stroke,
volute can be developed by well-known geo-
metrical methods,the partthereoftobe utilized
being that sﬂmated between the two tangents
P P" and S &

For stationary engines the lower part of the
path may be formed as a channel sunk into
the ground, as indicated at Fig. 7, so as tore-
duce the 1161'3']113 of the engine.

It will be ewdent that th:ts construction of
engine can be employed for all pmposes
whethel as stationary, locomotive, marine, or
otherengine. With thesingle-volute path de-

15,) we have

scribed the engine will only be able to revolve.

Having determined the radius, the

308,249

In order to enable it to be
reversed, either a second volute path must be
applied within the other, so that the roller can
bear either upon the one or upon the other, or

the piston-rod must be provided with two roll-

ers operating, respectively, on the one or the
other side of a double-volute curve, as shown
at Iig. 6. The piston-rod T is here provided
with the two rollers, ¥ and ¥/, between which
18 the double volute V, sufficient play being
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allowed so that either only the roller ¥ bears -

upon the inner curve when the motion is for-
ward, as indicated by the arrow N, and as
previously described, oronlytherollery bears
against the outer carve when the motion is
backward, as indicated by the arrow N’, this
latter ]110th11 being effected by the mstroke of
the pision. The plStO]’l rod T is in this case
cranked at B, as shown in the side view, in
order to pass vound the volate path,which in

this case must be fixed by bolts or otherwise

on the side opposite to that on which the pis-
ton-rod 1s situated, so as to allow of the free
motion of the plston -rods and rollers. |
Having thus described the nature of my in-
venuion, and the best means T know for Carry-
ing the same into practical effect, I claim—
1. The combination of a WOIkllllU‘ -cylinder
journaled to rotate in bearing 08, a plston rod
reciprocating lengthwise in the cylinder and
projecting through the end thereof, and a fixed
curved path outside the cylinder arranged,
substantially as described, to rotate the e)lm
der by the 1:)1 essure of the piston-rod against
the carved path at a point to one side of the

axial line of the cylinder, substantially as de-

scribed. .
2. In combmatmn with a motor-engine the

rotation of whose cylinder is effected by the
pressure of the piston-rod against a fixed

curved path, a stationary eccentric disk hav-
ing a strap revolving thereon and connected
- to the engine-slide, the said eccentric disk be-
1ng loose upon the axis of rotation of the cyl-

inder, but held stationary by connection with
the framing, substantially as described.
3. T'he combination of a working-cylinder

journaled to rotate in bearings, a piston-rod

projecting through the ends of the cylinder

| and reciprocating lengthwise thereof, the ec-

centric It If on the journal of the cylinder, the
slide-chest D,carried by and rotating with the
cylinder, and having its slide connected with
the eccentric and the curved path V U, ar-
ranged outside the eylinder to act on the oppo-

| site ‘ends of the piston-red, substqntmlly as dt-—

seribed.
In testimony whereof T have SIgned my name

to this specification, in the presence of two
subseribing wit-nesses this bth day of July,
A. D. 188i
~ PIERRE BENJAMIN
Witnesses:
ETIENNE BOUNAR,
JULES. LEGEAR.

ADOLPIE GANOT,
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