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To all whom it may concern:

Be 1t known that we, ET1ENNE NoEL MOL-
LIER and EpovArRD ERNEST MARINIER, citl-
zens of the Republic of I'rance, residing at
Paris, France, have invented new and useful
Improvements in or Relating to Rotary Kn-
oines, Pumps, and the Like, of which the fol-
lowing 1s a specification. _

This invention relates to rotary engines,
pumps, and the like, and has for its object to
avold thenecessity for any sliding parts in the
path of the piston. |

According to this invention two pistons
are employed in connection with the cylin-
der, and said pistons are operated in coacting
relation by mutilated gearing, and such op-
eration preferably includes alternate action of
the pistons. The gearing is preferably so
formed that it serves to rigidly anchor the
non-acting piston for a period of time until 1t
becomes the acting piston and also codper-

~ates likewise with the acting piston when 1t
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“Ing the piston.

becomes non-acting. The valve control for

is preferably of the sliding type and is yield-
ingly held in operative relation with a cam
which operates with the aforesaid gearing.
In the accompanying drawings, which
show one form of this invention, Figure 1 1s-a
sectional longitudinal elevation of the engine.

Fig. 2 is a sectional transverse elevation on

line A B of Iig. 1. Fig. 3 1s a detail view of
two unfolded: shutters alternately constitut-
Fig. 4 1s a detail front view
of the disk constituting the cam for driving
the valve. Ifigs. 5, 6, 7, and 8 are detail
views, on an enlarged scale, of toothed wheels
in different respective positions, by means of

which the nmvements of the shutters are ob--

tained.

In the accompanying drawings, 7 is the

casing of the engine, which is closed at the
sides by means of two disks 8 and 9, forming
bearings for the rotating shaft 10 and 1ts
sleeve 11.  The shaft 10 1s secured to the pis-
ton 12, the sleeve 11 being secured to the pis-
ton 13, so that the two pistons practically
constitute two parts of a-hinge. These pis-

tons drive alternately and when stationary

form a wall which constitutes the point of
rest for the fluid under pressure. In order
to obtain this result, two equal pinions 14
and 15 are keyed, respectively, to the spindle
10 and sleeve 11.

integral.

the admission of fluid to the pump or motor

As shown in Figs. 5, 6, 7, |

' and 8, each of these pinibns has a tooth miss-

ing at one portion of its circumference, and
the teeth 16 and 17 on either side of the gap
18 are higher than the others.

The pinions 14 and 15 respectively engage
toothed wheels 19 and 20, each of which has
mutilated parts 21. At each of the ends of
the mutilated portion of the toothed wheels

19 20 there are formed recesses 22 23 of suit-
‘able depth in order that the teeth 16 or 17

may engage with them. These two wheels
19 and 20, arranged relatively to each other,
as shown in Figs. 6 and 8, are both keyed to a
shaft 24, to which is keyed the fly-wheel 25.
The shaft 24 has its ends supported in brack-
ets 26 and 27, secured to the disk 9, with
which one or both of them could be formed
The wheels 19 and 20 are each pro-
vided with teeth on more than half their cir-
cumference in order that the movement 1m-
parted to them by the pinions 14 and 15
should be continuous. .

A conduit 28 serves for the admission of
the fluid and the conduit 29 for 1ts exhaust.
A slide-valve 282 serves for the temporary
admission of the said fluid when 1t 1s.gaseous,

|.and consequently capable of expanding; oth-

erwise this slide-valve is unnecessary. The
rod 30 of the slide-valve 29 passes through a
stuffing-box, and & spring 31 tends to force

the rod out of the admission-chest and make

it rest with its outside end against a disk 32,
keyed to the shaft 24 and provided with two
inclined portions 33 and 34, suddenly termi-
nating and arranged diametrically opposite
each other.

The pistons 12 and 13 are of such shape
that when they are in the position nearest to
each other, Fig. 2, there is left between them
a suitable space for admission of the pres-
sure fluid without an excessive clearance and
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so that the lead resulting therefrom tends to

stop the piston when it 1s on the point of be-
coming stationary. If the pistons rotate mn

the direction indicated by the arrow 35, Fig.

2, and the toothed wheels and pinions in the
respective directions indicated by the arrows
36 and 37, the pistons being in the imitial po-
sition shown in Fig. 2, the pinion 15 and the

‘wheel 20 being at that moment in the position

shown in Fig. 6, while the pinion 14 and the
wheel 19 are in the position shown in Fig. 8§,
it will be understood that the fluid will act on
the piston 12 and drive it, together with the
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pinion 14, keyed to the spindle 10. The pin-

1on will drive the wheel 19, and consequently
the spindle 24 and the wheel 29, as long as its
teeth engage with those of the wheel 19, Figs.

8 and 5; but the latter has a sufficient number
of teeth to permit all the teeth of the pinion

14 engaging with them, the engagement be-
ginning with the tooth 16 in the recess 23 and
terminating with the tooth 17 in the recess
22. As long as the smooth arc of the wheel
20, Figs. 6 and 7, is passing between the two

long teeth 16 and 17 of the pinion 15 the lat-

ter remains stationary and plays the part of a
“*Maltese cross’’ or Geneva stop, so that the
piston 13, which is secured to it, is held sta-
tionary. When the piston 12 arrives at the
posttion shown by dotted lines in Fig. 2, the
recess 23 of the wheel 20, Figs. 6 and 7, en-
ables the latter to engage with the pinion 15.
The two pistons 12 and 13 are then both
movable until they have taken each other’s
position. (Shown in full lines, Fig. 2.) At
that moment the pinion 15 and the wheel 20
occupy the position shown in Fig. 8, which
was the mitial position of the pinion 14 and
of the wheel 19, while the latter are in the
position in which the pinion 15 and the wheel
20 were at the start. It follows therefrom
that the toothed sector 38 39, Fig. 8, must
correspond to an angular movement of the
width 40 41, Fig. 2—that is to say, that of a
piston, including that of the clearance—and
that the diameter of the wheels 19-and 20 is
then a function of that of the pinions 14 and
15 and of the said width 40 41. At each
turn of the spindle 24 the disk 32, with pro-
Jections. 33 and 34, causes at suitable inter-
vals the slide-valve 29 to move twice the

requisite extent to uncover the orifice of the |

conduit 28 during the time required for the
admission.

place through the conduit 29 as soon as the
piston which has just been the driving one
has uncovered it.

It will be obvious that the apparatus just
described could work as a pump as well as a
motor and that the arrangement and the
kind of packing to be used for insuring tight

joints will depend on-the method of use of

the said engine and on the driving fluid em-

ployed. . |
Having now particularly described and as-
certaimned the nature of our said invention

‘recesses,
‘gated teeth spaced apart and engaging said

The escape of the fluid takes
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and in what manner the same is to be per-
formed, we declare that what we claim is—
1. The combimation of a cylinder, a shaft,

- a sleeve, radial pistons mounted thereon and
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operating 1n said cylinder, and mutilated

gearing connecting said pistons in coacting
relation. | | ‘

2. The combination of a cylinder, radial
pistons therein, and mutilated gearing con-
necting said pistons in coacting relation.

3. The combination of a cylinder, pistons
therefor, and mutilated gearing operating
sald pistons in coacting relation. |

4. The combination of a cylinder, radial
pistons therefor, a sleeve and a shaft for said
pistons, a mutilated gear for said shaft and
tor said sleeve, and two mutilated gears for
driving said first-mentioned gears to operate
the pistons in coacting relation. ' _

5. The combination of a cylinder, pistons
therefor, a mutilated gearing operating said
pistons in coacting relation, certain of said
gears having mutilated portions of reduced
diameter with respect to their greatest di-
ameter, the codperating gears having elon-
gated teeth engaging said mutilated portions
and codperating therewith to form a rigid
stop for said pistons.

6. The combination of a cylinder, pistons
therefor, a mutilated gearing operating said
pistons in coacting relation, one of said gears
having a mutilated portion of reduced di-
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ameter with respect to its greatest diameter, .

sald mutilated portion being provided with
the codperating gear having elon-

mutilated portion and serving as a rigid stop
tor said pistons.

7. 'The combination of a cylinder, pistons
therefor, mutilated gearing operating said
pistons in coacting reTation, a cam operating
with said gearing, and a valve for said en-
gine held in yielding engagement and oper-
ated by said cam. '

In testimony whereof we have affixed our
names to this specification in the presence of
two subscribing witnesses. .

ETIENNE NOEL MOLLIER.
EDQUARD ERNEST MARINIER.

Witnesses:
HeNrI Vienaup,
ALFrRED HAURIOT.
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