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Ta @ZZ whom it may COTCETT:
Be it known that I, AUGUSTE LESTRADE, a

- citizen of the Repubhe of France, residing ‘ab
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s
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Vicen Bigorre,Hautes-Pyréneés, France, have

invented certain new and useful Imprave—.

ments in or Relating to Rotary Motors, (for
which I have made application for Letters
Patent in France, No. 297,871, dated March

10, 1900,) of which the following is a specifi-

catlon

The present invention relates to a Va,ua,ble 1

expansion rotary motor and is illustrated in
the accompanying drawings, in which—
Figure 1 is an elevation, Fig. 2 is a plan

view, partly in section, on the line A B of

Fig. 1 Fig. 3 1s a loncrltudmal vertical sec-
tion on the line C D of Fig. 2.

mde of the motor to thatshownin Fig. 1. Fig.
6 is a detail view taken on the lme G H, I‘w*
3; and Fig. 7 is a detail view.

The cylmdel of the motor is f01 med by the

combination of six parts in pairs symmetric-

ally arranged relatively to the axis of the mo-
tor—=i. é., two circular walls 8 and 9, two lat-

~ eral pla,tes 10 and 11, and two head or end

 two side plates are provided with flanges or
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plates 12 and 13. The walls 8 and 9 have in-
ternally a semicircular cylindrical surface
and two flat outwardly-pro;]ectmﬂ‘ surfaces at
either end, both lying in the same plane and
parallel with the axis of the cylinder. These

ribs which engage in corresponding grooves
in each of the lateral plates 10 and 11, as

shown in Fig. 4. The connection of the two

walls 8 and 9 with the pla,tes 10 and 11 is ef-

' fected by means of bolts 14 in such a manner

- astoform a central cylinder and two reetan-
40

gular spaces on opposite sides of the latter.

The plates 10 and 11 are provided in the
-center with holes through which extends the

motor-shaft 15, to whlch a piston or blade 16
is attached and which revolves in the cylin-
der. This piston 16 is formed of a hollow or

- solid mass connected with the shaft 15. This

mass from its periphery or outer end has a de-

- termined curvature extending from above the

- 59

center of the nave to the inner surface of the

walls of the e¢ylinder. The width of the pis-

ton 16 1s such that it ean just-move between
the two plates 10 and 11, while 1tS hub car- |

Fig. 4is a
transverse section on the line E F of Fig. 3.
Fig. 5 is a partial elevation of the opposne

r‘

ries segmehts 17, combining with rings 70 or
which they bear, these rings being located in
recesses 1n the plates 10 11 in order to pre-

55

vent the fluid from escaping, as will be ex- -

plained hereinafter.
ery of the piston 16, Fig. 7, in contact with
the cylinder 1s provided with segments 18,
other segments 19 being arranged radially on
the other side of the plston in contaet with
the plates 10 and 11. These segments 17, 18,
and 19 insure the fluid- twhtnees of the cha,m-
ber containing the fluid.

In the hub of the piston 16 two annular re-

-cesses are arranged which coincide with two

similar annular recesses in the side plates 10
and 11, thus forming spaces 20 and 21, into
one or other of which, according to the di-
rection of motion of the motor, the driving
fluid is admitted. One of these spaces 20

“communicates with the interior of the cylin-
“der through a passage 22, made in one side
- of the p1st0n near the hub. The other space

21 communicates with the cylinder through

The part of the periph-
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another passage 29, made on the. Opposwe |

side of the piston to the orifice 22. The an-
nular spaces 20 and 21 are provided exter-
nally to the plates 10 and 11 with tubes 24
and 25, which communicate, respectively, by

means of pipes 26 and 27 with a distr tbuting-

tap 28, the action of whlch will be descubed

-heremaftm

In the 1ectangular spaces formed by the

walls 8 and 9 of the eylinder slides 29 and 30

are arranged. Thelength of theseslidesin a
direction per pendmulal to the shaft 15 of the
piston is a little greater than the distance be-
tween the hub and the internal periphery of
theeylinder. They are guided in their move-
ments in groove 31 in the plates 10 and 11,
Figs. 2 and 7. Grooves 32 are formed in the

sides of the slides themselves to facilitate the

movement of the latter by the free circula-
tion of fluid in the rectangular spaces in
which they work. The rectangular spaces

adjoining the cylinder wherein the slides 29

and 30 work are closed at their ends by the
end plates 12 and 13, provided with stuffing-
boxes for the spmdles of said slides. These

slides 29 and 30 bear at their inner ends

30
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against the rings 70, with the object of pre-
venting the fluid from passing between the -

annular spaces 20 and 21 and the grooves 32




of the said slides.

~ slides is such that they close and open alter-

10

‘nately to allow the passage of the piston and
so that the cerrespondmﬂ' surface of one of

them is always in perfect contact with the
cylindrical periphery of the hub of the pis-
ton during the period of admission of the

fluid, so as to form a chamber, the fixed parts-
~ of which are constituted, ﬁ1sb by the walls

of the cylinder and, eecondly, by one of the

slides and the movable part by the side of

~ the piston upon which the fluid aets.

The movement of the slidesis produced in

the following manner: On the motor-shaft
15, outside the plate 10, a doubie-faced cam

39 18 keyed,_egainst which bear inner and
outer pairs of friction-rollers 34 34 and 35 85,

- carried by levers 36 36 and 37 37, artlculated

20

~ nected together by means of a link 39, which-
in turn is connected to another link 40 at-

25
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at their other ends to the base 38 of the mo-
tor. The friction-roller supports are con-

tached to a balance-beam 41, one arm of

which is connected with the rod 42 of the

slides 29 and 30 and the other to a support
65, fixed to a convenient part of the plate 10.
It w1ll now be seen that the movement im-
parted by the cam 33 to the friction-rollers

~ is transmitted to the beam41, and thereby to

the slides 29 and 30, to an extent which cor-
responds with the extent of movement im-
parted to the beam. Furthermore, it is evi-

" the periphery of which being such as to ob-
- tain this result without there being any fric-

~ only form a hermetical joint upon the cyhn--
40

tion of the slides upon the piston, since they

drical part of the hub.

. This motor is constructed with Vaﬂeble ex-

 pansion, and the distribution of the fluid takes

45

place as follows: The distribution-tap 23 is
provided not only with tubular passages 43
and 44, connected, respectively, to the tubes
26 and 27, but also with other connections,

.one of which, 45, is for admission, and the

- other; 46, for discharge, of motive fluid.

3°

| W113h1n the tube 45 there 1s arranged a dam-._

per orslide 47, which has anintermittent mo-
tion given to it by the following arrange-
ment: -On the shaft 15 is mcunted a cam 43

- with two projections 49 and 50 at a variable

o angle, according to the direction of rotation of
- 55

the motor, Kig. 5. This cam 48 is involved

. in the rotery movement of the shaft 15 by a

- shoulder or projection 51, integral with or

60

rigidly secured to the shaft 15 and adapted
to engage one or the other side of a stop or
projection 52, which projects from the cam

48, according to the direction of rotation of

o the shaft.

This arrangement of the cam 48
upon the shaft 15 eneblee the action of the

| prOJecmcne 49 and 50 to be reversed by chang-

ing their angle with respect to the position of
the piston 16. In their rotating movement

664,486

'The movement of the | rollers 53, mounted on a slotted guide 54,
‘which latter is movable upon a guide-plate

55, connected to the motor-cylinder by rods
56. Upon the upper end of the guide-plate

70

54 a connecting-rod 56 is attached which by

.means of levers 57 and 59, mounted upon a

shaft 58, together with a link 60, transmits
the movement caused by the dlSpla,cement of
the gmde 54 to the rod 61 of the slide 47.
The action of one of the cam-surfaces 48 upon
the guide 54 will correspond to a certain po-

, Slthﬂ of the piston 16, whereby the passage

of the fluid through the opening 62 of the

slide 1is permltted which passage will be

closed when the other cam-surface acts npon
the guide in the opposite direction. The pas-
sage of the steam or other fluid for working
the motor in the direction indicated by the
arrows in Figs. 3 and 5 isindicated by arrows
in Kigs. 2 and 4, according to which the ad-
mission of the fluid takes place through. the
conduit 26, chamber 20, and passage 22 of
the piston 16 and the escape of the fluid
through the passage 23, chamber 21, conduit
25, and discharge-pipe 46 Figs. 2 and 4.

In order to facilitate the escape of the luid

“which after its action 1s shut in behind the

piston 16, the latteris provided with grooves

63 64 for this purpose, which are arranged
‘parallel to the shaft 15 and in the cylmdmcal
part of the piston-hub. These grooves 63 64

‘are Symmetrlcally arranged on each side of
dent that the displacement movement of the |

o slides 29 and 30 is preferably synchronous
with the rotation of the piston, the curve of

the shaft 15in such a manner that their stops

-opposite to thermass of the piston are brought
‘into a -plane perpendmuler to the plane pass-

ing through the axis of the said mass, so as

to be situated entirely to the side of the space,
the latter therefore being open for the free
~escape of the fluid. Suppose the piston 16
is in its upper position—i. e., at right angles
‘to the plane of the slides 29 30———the finid
“which has acted will be shut in between the
face of the pistonand the lower face of the
‘slide 80. 'The slide 29 can then close with-

out effort, since the steamn acts upon both of

| its faces with equal pressure, which, however,
-will not evidently be the same Wlth the shde

30, the upper face of which being subject
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cnly to atmospheric pressure, Whlle its lower

I face is subject to the same pressure as the

piston 16. Thus, naturally, a great wear of

the groove 31 would result, and a greateffort
-would be necessary to cause the cam 33 to op-
erate the slide 30 when it is to be opened.

Owing to the arrangements of the grooves

63 64 upon the piston- -hub 60, however, one
of them, 64, comes into cperamcn when the

piston 16 turns during a short interval be-

fore the slide 30 moves back. During this

time the steam contained in the cyhndel-
space sitnated beneath the slide 30 escapes

through the passage 64 and passesabove the

slide 30 Hence an 1m1nedlate balance of
pressure takes place upon both sides of the
slide 30, which can then be moved without ef-

L20
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fort by the cam 33. It will be understood

the ca,m-eurfa,cee 49 50 engage with friction- | that as the parts of thls motor are alranged
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symmetrically it will be sufficient to turn the
tap 28 in the opposite direction to that al-

ready described in order to reverse the direc-

tion of rotation of the motor.

In order to start the motor, whatever the
position of the piston may beand in the case
when the passage of fluid is cut off by the
slide 47, the two parts of the tube 45, which
are sepa,rated by the slide 47, are connected

by a conduit 67, in the eentel of which is

tap 68 or a valve which can be actuated at
will when the motor is to be started.

In order to regulate the speed of the motor,

the slide 47 for the admission of driving fluid
can be controlled by a governor device of any
kind, interposed between the cam 48 and the
rod 61 of the slide 47. By this means the

- width of the opening for the admission of
‘driving flnid could be varied according to the |
work to be performed by the motor. |

- What I claim as my invention, and desn'e
to secure by Letters Patent, is—

A rotary motor with variable expansion
comprising a piston rotating in a cylinder
formed by two connected similar easings, two

radially-acting slides in the eylinder, a cam

on the motor-shaft for actuating said slides

3

to bear against and form a tight joint with

the hub of the piston, a second cam on the
motor-shaft,having two projections, a slotted
slide around said cam and means connected

a | theretio for operating a slide in the driving-
flnid-admission conduit and a two-way cock

in the latter for admitting the driving fluid
to the cylinder to drive the motor in one

or the other direction, substantially as de-

scribed.
- In testimony whereof 1 have signed my
name to this specification .in the presence of
two subacribing witnesses.

- AUGUSTE LESTRADE

Witnesses:

A1BERT LEVESSEM
LoUuis NELLIGER.
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