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- To all whom it ‘may concern:

Be it known that I, Cmaries Epouarp

. Hexriop, a citizen of the Republic of

France, and resident of 117 Avenue du
Rouile, Neuilly - sur - Seine, Seine, France,
have invented a Four-Phase, Single-Piston,

" Valveless Motor, of which the following is a
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specification. : ]
The four-phase, valveless motor, to which

the present patént relates, is characterized

by the combination of channels cut in the

piston itself, with other channels or grooves

cut 'in an outer rotating pait, in such a
manner as to isolate the bottom of the cyl-
inder during the compression and explosion
phases, to bring it into communication with
the carbureter only during the admission
phase, and with the atinospheére only during
the exhaust phase.  To this end, the herein
illustrated arrangement in which the piston
undergoes during its stroke a rotary move-
ment around its axis (Fig. 1), and a modi-
fication in which this movement is dispensed
with. :

In the annexed drawings: Figure 1 is a

-vertical central sectional view of one form

of the motor, showing the piston at the end
of the stroke. Fig. 2 is a similar view
showing the piston at the commeficement of
the stroke. -Fig. 3 shows a horizontal sec-
tion taken on the line A—B Fig. 1.. Fig. 4

shows a horizontal section taken on the ling

C—D, Fig. 1. Fig. 5 shows a vertical sec-
tion of another modification with the piston
at the end of the stroke.

Referring to Figs. 1 to 4, 1 designates the
cylinder; 2, piston; 3, driving crank; 4.
piston rod; 5, one of the grooves of the part

163 6, another groove cut in 16; 7, inlet pipe;
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.8, extension of the piston provided with a

groove; 9, communication channel between
7 and 14; 10 opening in the cylinder; 11,

‘sparker; 12, outlet for the spent gases; 13,

peg actuated by 5; 14, channel cut in the
piston; 15 exhaustchannel; 16,distributer or
device for controlling the inlet of gas.

In the preferred arrangement (shown in
the drawings,) the piston 2 has an extension
8 provided with a groove into which engages
a peg 13 actuated by the special groove 5
the funetion of which groove 5 is to move

the peg 18 slightly from right to left, or
vice versa, so as to give the piston a slightly
rctary movement around its axis, the effect
of which is to produce or to prevent commu-

ing this phase,

Specification of Lettérs Patent.  PatentedJune11,1912.
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nication of the channel 14 with 9 and of
channels 15 with openings 12. The piston 2

is, in fact, provided with one or more chan-

nels 15 which can be brought in front of
openings 12. We denominate as openings
12 those chosen from among the openings 10
made in the cylinder expressly to corre-
spond with channels ‘15. The channel 9
may be brought into communication with

the channel 7 (inlet of the gaseous mixture)

by means of a groove 6, cut in the disk 16
the construction and motion of which are so
calculated that the communication between
7 and 9 is only established during the suc-
tion phase. _ :

We have given the number 16 to.the part
in which the grooves 5 and 6 are cut, and
to which rotary motion is communicated by
the driving crank of the motor; this part,

" which rotates at half the speed of that of

the shaft of the motor, is driven directly by
a set of gearing having a relation of 1 to 2.
The form of groove 5 is so cut that com-
munication between 12 and 15 is only es-
tablished during the exhaust phase. To
this erid. The operation of this form of the
invention is therefore as follows: Duringthe -
entire phase of aspiration (1st phase), the
piston descending, the groove 6 is open, that
is to say it allows free communication be-
tween 7 and 9, and the groove 5 has given
to the piston a position which allows 14 to
communicate with 9. On reaching the end
of the stroke (Fig. 1) the groove 6 has con-
tinued its movement, as well as groove 5:
communication between 7 and 9 1s closed.
The piston is about to rise again to effect the
compression (2nd phase), the grooves 5 and
6 continuing their rotary movement. Dur-
communication remains
closed between 7 and 9. The sparking takes
place at this moment, and the explosion is

-produced (3rd phase), during which 7, 9

and 14 retain the same position as during
the compression. Finally, the piston, in its
upward movement, forces the spent gases to
escape (4th phase). It will have - been
clearly understood that the spent gases com-

-mence to escape when, at the end of the
_third phase (explosion), the openings 10 are

uncovered. But practice shows that the ex-
haustion of the gases thus effected is not
sufficiently complete. The piston, on rising
again, therefore forces all the remaining -
gases to escape by the channel or channels
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15, which is or are placed in communica-
tion with openings 12 by means of groove 5,
which has caused the piston to rotate. Dur-
ing this time, the groove 6 has continued its
rotation, but has not yet opened up commu-
nication between 7 and 9. This communi-
cation will only be established during the
succeeding phase, that is to say during the
first phase of the second cycle, and the oper-
ations continue in the same order, commu-
nication between 7 and 9 only being estab-
lished once (aspiration) during the entire
duration of a cycle. , :
Operation: 1st phase (suction): 6 places
in communieation 7 and 14, 4. e. the carbu-
reter with the bottom of the cylinder. 2nd
phase (compression). For these two phases,
6 has rotated and 3rd phase {explosion) the
part 16 complétely obstructs the channel 9.
4th phase (exhaustion). The part 16 pre-
sents the groove.6 in such a position that the
channel 14 is brought into communication
with 15 and 12.
I claim: - _ "
- 1. In a four cycle explosion motor, the
cembination with a cylinder provided with
orifices capable of communicating with the
exterior either for the admission of fresh
gases or for the expulsion of burned gases, a
rotary sliding piston, having channels for
establishing communication with said ori-
fices, according to the position of said pis-
ton, a rotary distributer adapted to admit
gas into said cylinder through one of said

piston channels and one of said oxifices dur-.

ing the suction ‘stroke, a prolongation in
sald piston having a groove, and a finger
riding in said groove, and controlled by
said rotary distributer to rotate said piston,
the relation between said piston and dis-
tributer being such that during the compres-
sion and explosion periods sald piston cov-

of the case in the Patent Office.

[sEAL.]

Correction in Letters Patent No. 1,029,192,
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‘ers the. orifice leading to said distributer at

the same time that the rotary distributer
interrupts the admission of the fresh gas,
whereby all communication is cut off be-
tween the carbureter and the cylinder dur-
ing $aid compression and explosion periods.

2. In a four-cycle explosion motor, the
combination of a cylinder 1, provided with
orifices 10, 12 and 9 capable of communi-
cating with the exterior, either for the ad-
mission of fresh gases, or for the exhaustion
of a part of the burned gases, a piston 2,
with a channel 14, sliding in the cylinder,

- closing by means of the base, in an upward

movement, the channel 9 which leads to the

distributer; a rotary distributer 16 with a

groove 6 capable of placing the fresh gas
admission channel 7 in communication with
the intetior of the cylinder, during the suc-
tion pe.riod, by means of the channels 9 and
14 arranged in the cylinder, the channel 6
also placing the interior of the cylinder in

communication with the exterior through.

the channels 14, 9, 15 and 12 during . the
period of explosion of the burned gases;
said slidinig piston 2 and said rotary dis-
tributer 16 being so related that during the
compression and explosion periods the pis-
ton covers the channel 9 leading to the dis-
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tributer, at the same time as the rotary dis-

tributer interrupts the communication be-
tween the channel 9 and the fresh gas ad-

.mission channel 7, in such manuner that all

communication is cut off between the car-
bureter and the interior of the cylinder dur-
ing the compression and explosion periods.
In testimony whereof I aflix my signature
in presence of two witnesses.
"CHARLES EDOUARD HENRIOD.
Witnesses: ' '
H. €. Coxgs,
‘M. P1carp.

Signed and sealed this 8th day of October, A. D., 1912. -

C. C. BILLINGS,

Acting Commissioner of Patents.
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It is hereby certified that in Lettérs Patent No. 1,029,192, granted June 11,
1912, upon the application of Charles Edouard Henriod, of Neuil]y-sur-Seine‘,
France, for an improvement in ¢ Four-Phase, Single-Piston, Valveless Motors,” an
error appears in the printed specification requiring correction as follows: Page 1,
lines 83-35, striké out the description of Fig. 5; and that the said Letters Patent

should be read with this correction therein that the same may conform to the record
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