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' Patented June 26, 1908, .
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To all whom it may concern:
- Be it known that I, HexrRr LEON Mari-
TARD, & citizen of the Republic of ¥rance, and
a resident of Paris, France, have invented
new and useful Improvements in Rotary Kx-
plosive - Engines, which improvements are
tully set forthin the following specification.

" This invention relates to a rotatory engine

- which will work under the action of any com-
10 pressed fluid, and also as an explosion or in-
 ternal-combustion engine.,
This rotatory engine,
space and being very light, 1s arranged so as
to transform the reciprocating action of the
pistons into a rotatory motion of the whole.
'This arrangement 1s applicable to any engines
obtaining their energy from-any fluid under
pressure, such as water, steam, gas, &c. '
- An engine according to this Invention is
20 1llustrated, by way of example, 1n the accom-
. panying drawings, In which 1t 1s shown ar-
- ranged to work as an explosion-engine.
- this case it is a petrol-engine, more particu-
larly mmtended for propelling motor-vehicles
25 where light weight is of the greatest xmpor-
tance. = 7 L
Figure 1 shows the engine in vertical cross-
section. -Fig. 21s a vertical longitudinal sec-
tion. Fig. 3 is a detail view of the cam con-
30 tributing to the conversion of the recipro-
ous rotatory movement of the crown or rim
in which they move. Fig. 4 is a side eleva-
tion with the upper portion shown in vertical

35

in-which a mixture of gas and air is employed

as the motor fluid. Fig. 51s a diagram show- |

ing how the reciprocating motion of the pis-
40 tons is transmitted to the rim in order to 1m-
- part a rotary motion thereto; and Figs. 6, 7,

8, 9, 10, and 11 are also diagrams showing

the different positions of the parts for one
complete rotation of the motor. -
-'The engine 18 chiefly constituted by a tubu
lar cylindrical rim .¢, iIn which reciprocate
four gistons P p* p* p*, forming between
them four chambersee’ €' ¢’’. - -
With reference to the positions occupied
50 by the four pistons m Fig. 1 and assuming
- “that the pistons move in the direction indi-
cated by the arrows, the cycle will be as fol-

45

lows: Chamber ¢, explosion; chamber ¢, |
compression; chamber ¢/, admission; cham-

55 ber ¢/, exhaust. At the next phase the pis-

occupying a little

II]. |

cating motion of the pistons mto a continu-

transverse section of a rotary engine con-
structed according to the present invention |

]

{

the dead-centers.

the manner now to be describe

'~ 1'the cycle will be as follows: Chamber ¢/, ex-
_plosion; chamber ¢”, compression; chamber

¢’, admission; chamber ¢, exhaust, and so on.

- If the pistons were free, it is obvious that

only those acted upon at the given moment
by an explosion would move. In order to

-avoid this, the four pistons are indirectly con-
| nected by a special device to the tubular rim

¢, by which means & continuous rotary mo-

tion 1s imparted thereto, so that it plays the

0o

part of a tly-wheel, carrying the pistons over

| The connection between
the pistons and the rim is as follows: The cir-
cular rim ¢ 18 connected, by means of arms I,
to a sleeve !/, mounted loosely on a spindle a.

‘Kach piston is connected by an arm 7 to a
sleeve [?, also mounted loosely on the spindle

a. These arms I’ pass through slots made in
the lower part of the tubular rim ¢. The
sleeves.or ends {* of the arms I’ of the pistons

p* p* are fixed to each other, and those of the
arms of the pistons p’ p* similarly intercon-

75

nected, said two sets of pistons, however, be-

ing Independently movable with respect to
each other.. Each arm I’ being connected in

the same way as the others to the rim ¢, it

will be sufficient to examine one of these con-

nection devices. Kach arm ' is provided-

near its end with a pin b, projecting in a plane

normal to the plane of oscillation of the said

arm. The sald pin 6 1s partially incloséd by

| the bifurcated end of a suitably-bent lever b

0g. Thelever b o gis pivoted about a pin o,
secured to the arm [, secured to the rim. The

‘bent lever is provided at g with a roller en-

gaging with a cam-groove ¢ ¢’ n m, made in &

disk m n, F1g. 3, keyed to the fixed spindle «.

‘With reference to the positions occupied
by the distributing organs, (valve-gear,) it
should be noted that the parts effecting igni-
tion may be constituted by four sparking-
plugs arranged, respectively, in each of the

chambers w x ¥ 2, and each of such compart-
‘ments or chambers 1s provided with an inlet

and an exhaust valve prefer&bg;' operated in

rangement shown in Fig. 4, in which the en-

| gine is operated by an explosive mixture and

the admission-port, sparking devices, and ex-

‘haust mechanism are shown in detail, each
chamber of the tubular rimis "provi_deci with
‘an admjssion-chamber 7, which by means of a.

In the ar-
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channel 2 communicates with the fixed hol-

low shaft a throughthe openings 3. - Carbu-

_ _ reted air is brought by suction into the hol-
- tons will move in the opposite directions and |-low shaft @ by meansof the channel 2. Each

110
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chamber is provided-with the ususl auto- |
matic valve 4. A sparking device 5 is pro-
vided in each of the chambers i, one of the .
poles thereot being formed by the casing,
5 while the other 18 connected bv any suitabie |
conductor 8 to a metallic sector 7 of a drum -
8, which is keyed to the shaft ¢. Brushes 9
are 1n contact with said drum 8 and are suif-
abiy connected to 8 source of electricity, so
10 that elsctric communication is establshed at
the proper times, and ignition of the explo-
siye mixinre is cgused b?f*mﬁans of & spark.
The exhaust may take place Info the afmos-
liepe or 1nto asutfable muffler. HEach cham-
15 gef of the tubviar rim communciates with an
exhgust-charber 10, which is in eommunicg-
tion with the atmosphere or a muffler and
provided wita an exhaust-valve 11, the spin-
dle 12 of which is provided with a ferminal
20 roller 13, wnich revelves upon a cam 14,
moupted on the fixed shaft g, thereby oper-
ating seid volve 11 at the proper moment.
The working of the apparatus is as follows:
The shape of the carve g g’ n m is such that on
25 thecrownorrimecrotating forward through an
angle of ninety degrees the roller ¢ will aprive
at ¢, the roller ¢/ will arrive at n,the piston p’
will take up the position of the piston 7%, t]jioe
pi&é.@gfzt e pesition of the piston p*, &c.—
30 thatistosay,to eachpassagegg ¢’ nnmmgof
the roller ¢ in the eam-grooye corcesponds an
oscillation of the lever [ and a rotation of the
rim ¢ throngh ap angle of ninety degrees. In-
versely, if an explosion takes place at ¢ the
35 pistons p’ apd p* acedriven—the pistan p*for-
ward and p’ backward. The piston p* ear-
ries the lever &, the lever ' o' ¢’ oscillates
. gbout o, the roller g’ arrives at the. portion
- m, caysing the pin o, and copsequently also

40 the whole rim ¢, to turp through an angle of
ninety degrees round the spindle . The pin.
o is also driven and turned through an angle
of minety degrees, and as the piston g" 1S
driven backward the lever b o g turns aboit
45 the pin o, while the roller g passes from g to
g’. 1t will thys be seen that, as already
stated, the whole apparatus has turned
through an ang e of ninety degrees, the pistan
p* has assumed the position of the pisten 2°,
so and the piston 2’ that of the piston p°, The
- pressure resulting from the explosion on each
of the pistons dp’ and p? has the effect of fore-
1;_1ghg;* toward the left and p* teward the
right, as explained. We will now examine
55 1n regard to each of the pistons haw this djs-
placement effects the transmisgion in the
same direction, which is indicated by the
large arrow in Fig. §, to each of the gxes ¢ gnd
o' and through the arms 7 I on which tgﬂ
6c are fixed, and consequently through the cylz
indrical rim ¢ ¢ ¢ ¢, to which they are firmly
connected, reference being had partieularly
- to Fig. 5 of the drawings. As tq the piston
p’ its displacement toward the left has the
65 effect of oscillating the lever ¢ o g around: the |

T | | 804,889

point o, the center g of the roller describing.
the arc g g. 'This roller tends, therefore, at
this moment to be supperted on the circum-
ferential rim of the cam-groove in which it
rotates. Deonsidering now the contact-point

A ef this roller ¢ in connection with the con-
trelling element, it will be seem that said
peint tends to be displaced, following the arc
A d—that is to say, tﬁe force which is applied

-at this moment on the controlling elément is

79
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directed in the coyrse of the tangent formed

with this arc at the point A. It resnlts,
therefore, that if the angle ¥ between the
tangents A B and A C at the point A, on the
opg hand, to the arc A D, and, on the other

hand, to the guiding-curve is less than the

80

slhiding angle there will be a sliding of the

roller on the curve following the tangent A C,
and thereby the displacement of the roller

toward the right following the curve g K.

This digplacement is transmitted to the point
0 1n the same direction, and by méans of the
samue to the tim ¢ ¢ ¢ ¢ in the direction of the
general rotation. As regards the piston P
it is readily seen that its displacement toward
the right transputs the rotation of the lever
o' ¢" around the point o’ in the direction ¢’ H.
The roller ¢’ is therefore applied to the inner
circumference of the guide-groove. At the
pomnt of contact ¥ of the roller ¢’ with the

curved member the tangents H I H J to this
curved member and to the arc which the

point H tends ta describe are approximately
perpendicular to each other, The roller ¢’
finds, therefore, on the curved membher a

pomnt of support. The other extremity of

the lever o” dq’ (not shown) being caused to
move toward the right by the piston p* there

1s a rotation ‘of the lever o’ g’ around the

‘point H, which is itself displaced slowly in
the curve, and consequently transmission of

the point o’ and of the rim ¢ ¢ ¢ ¢ in the spme
direction following the arc O’ K’. It is seen,

| therefare, that the movement and separation

of thg two pistons E’ and p*, produced by the
explasion which has taken place between

them, causes the rotation of the entire ma-

chine in the direction indicated by the large
aITOw. ' o

It is only Necessary t,d examine the dia-.

gram shown in Figs. 6, 7, 8, 9, 10, and 11,
which represent different positions of the
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parts for one complete rotatjon of the antire

structure, in_order to comprehend immedi-

 ately how the before-described operations

are proguced regularly for each interval be-
tween the two pistons and each displacement

120

cﬂrres%cmdm ta a quarter of a revolution, so

as to abtain the regular rotation of the entire
structure. . Iig. 6 represents the apparatus
at the ‘moment when the explosion 18 pro-

dueed between p’ and p*. In Fig. 7 the ex-

| plosion has taken place, the roller g is en-

gaged by the groove toward the right, the
roller g’ is at the point of suppert on the lever

125
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V¢
tain angle, Fig.8 showsthe preeeding phase

- completed. The rim has been turned for a
quarter of a rotation, and the explosion is

5 produced between p’and p*. The other fig-
ures represent the same phases for the angles

of rotation for larger or smaller structures.
After the phase represented in Fig. 11 p? has
arrived at the place of p’ in Fig. 6, and after

10 anotherquarter-rotation, it isthenfound that
the same phases take place indefinitely in the
same order, the rotation of the rim continu-
ing also without interruption. The curve ¢

g’ n m represents,in fact, the curve of the ab-

15 solute movement described in the space by
the roller ¢ during the two double oscillations
effected by the lever I during one complete
revolution of the rim ¢ through an angle of
three hundred and sixty degrees. By suit-

20 ably modifying this curve any
- such oscillations per revolution of the +im e
~could be obtained—that is to say, any num-

~ ber of explosions
lengths b 0 0 g and the argle b o ¢ are chosen,

~ 25 80 as to get the reactions of the roller ¢ at the
- different points of the curve on the elements
of the groove forming a rest and a guide for

1t properly directed with reference to the tan—

gents at those points—that is to say, so that
30 the angles between those two directions (re-
action on the point of support and the tan-
ent to the curve at that point) should be
xept within suitable limits to obtain guid-
-ance without shocks and in satisfactory con-
35 ditions of friction. | o '
| I c]a,im—-,- | - -
1. In an engine of the class described, the
combination, with a fixed shaft, of a circular

824,569

, and the rim has turned through a cer- |

number of.

per revolution. The

1ng witnesses.

8

tubular rim on said shaft, a plurality of sets
of oppositely-reciprocating pistons in said
rim, oscillatory levers fulcrumed to .a partt
connected to said rim, the levers being piv-

oted to said pistons, and means on said shaft

40

| for oscillating said levers, whereby continu-

ous rotary movement is imparted to said rim
by the movement of said pistons. ' :
2. In an engine of the class described, th -
combination, with a fixed shaft, of a sleeve
rotatable on said shaft, arms radiating from
sald sleeve, & circular tubular rim carried by 5o
said arms, a plurality of sets of oppositely-re-

| ciprocating pistons in said rim, oscillatory le-

vers fulerumed to saic rim-carrying armsand.
pivoted at their ends to said pistons, and

| means on said shaft for oscillating said levers s:

In order to impart a continuous rotary move-
ment to said rim by the reciprocation of said

pistons.

3. In an "engine'of thé class described, the
combination, with a fixed shaft, of a circular 6o
tubular rim rotatable on said shaft, a plural-

| 1ty of sets of oppositely-reciprocating pistons

In said rim, oscillatory levers fulcrumed to a
part connected to said rim, the levers being
ivoted at one end and to said pistons, and a 65
gxed cam on sald shaft for engaging the op- -
posite ends of said levers and operable to im-
part a continuous rotary movement to said
rim when said pistons are actuated. .
In testimony whereof I have signed this 70
specification in the presence of two subserib-

HENRI LEON MAILLARD.

Witnesses: |
Francis CLERGE,
Hanson C. Coxe.
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