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‘To ‘all 'whom it mag/ coneern.:

ITMTED STATE& PATENT @FEK@E

: ROBERT ESNAULT PELTERIE OF BOULOGNE FRAI\TCE

- INTERNATL- COMBUSTION' ENGINE e U

Be it known that I, Roerr ES\IAULT—PEL-

“IERIE, a'citizen of the ‘Republic- of France,
‘residing at Boulogne, France, have invented
“certain new and useful Improvements in

Initernal-Combustion Engines, of which the

‘followmg is a specification.

This invention relates to certain improve-

: mentq in motors and more particularly .in

that' class. of motors wherein a plurality

- of "cylinders are provided appropriately

. -grouped. with relation to a crank shaft op-

" erated by pistons within such cylinders and

the object of the invention is to provide a
motor of this general character of a siiple
and comparatively inexpensive nature. and’
""of a compact and durable construction pre-’

‘senting certain features of novelty and im-
_-provement whereby increased efficiency and

20

greater convenience are attained in the op-
eration and eontrol of the motor- together
with a maximum of strength and hghtness

.in construction.
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"The invention econsists' in certain novel

features of the construction, and combina-

" tions and arrangements of the several parts

30.

‘of the lmproved motor, whereby certain im-
-portant - ‘advantages are attained, and the de-

vice is.rendered lighter, stronger, more com-

-pact and otherwise better adapted and more

convenient for use, all as will be herelnafter

more ‘fully set forth.
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“The novel features of the 1nvent10n W111
be carefully defined in the claims.

In order that: my improvements may be
the better understood, I will now proceed to

‘describe, the same Wlth reference to the ac-
conpanying drawings, wherein I have shown.
~one embodiment of the invention. :

“In said drawings, Figure 1 shows dia-

- grammatically a ‘side view of the motor;
. Fig. 2 is a transverse sectlon on an enlarged
- scale through the axis of one of the front

50

cylinders and showing the crank shaft as

‘well as.the mechanism controlling the dis-
- tribution; Fig. 8 is a view in side elevation

of a motor constructed in accordance w1th

the present invention; Fig. 4 is a view

partly in end elevation and partly in sec-
tion of the structure shown in Fig. 3; Fig.

.. bis a‘diagram explaining the operatlon of

the motor in the case ‘of a motor having
seven cylinders; Fig. 6is an analogous dia-
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‘tom of these cylinders.-
-is equivalent to that in' which all- the ¢yl
‘inders make equal angles with each: other.
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cylinders; Fig. 7 is-a face view of.the ¢am
for controlhng the valves of three.of:the .
cylinders and showing -the . profile; of the
cam for controlling the valves.of the: four
rear cylinders turned :through an angle:.of;
180°; Fig. 8 isa face view of the‘cam. for

cylinders.
The essential feature of this motox is that
it comprises (see Fig. 1) an uneven number:

“of cylinders, seven or five, 1,2, 3,4, 5, 6,7,

for example, forming between them equal

‘angles of apprommately 51° 26 minutes.
_These cylinders aré not arranged. in star-
in the same plane, for this arrangement
“would not allow a suitable lubrication. of the

lower cylinders. They are divided into two
groups 1, 2, 3, and 4, 5, 6, 7, the one repre-
sented in full lines and the other in dotted

lines, which groups are arranged in;two:

parallel planes in such a manner that cylin-
ders 7-and 4 nearest to the horizontal plane

-make therewith each an angle of 12° 51

minutes, and- the oil ‘cannot rise in the bot-
‘This' arrangement::

gram in the case of a. metor havmg‘ ﬁver '
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the control of- the -valves of the four rear
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The connecting rods operate two-cranks, at .

an angle of 180° to each other;, oné corre-
sponding with the three:front-cylindersiand::
the other with the four rear cyhnders

In subsequently explaining’ the’ arrange—

| ment of the ignition with reference to Figs.

5 and 6, it w All be: assumed :that-the seven
or five cyhnders are in the same plane, and=:
to realize the actual arrangement one part of
the figure must be rotated throuO‘h 180°
relatively to:the other. =

As is seen in Fig. 1, the connectmg rods

of the cylinders 1 and 3 are. jointed -to the™

head of the connecting rod of cylinder 2,
which is itself jointed to the crank pin a
of the crank shaft p; so also the connecting
rods shown in dotted lines of the rear cyl-
inders 4, 5 and 7 are jointed to the'head of -
the connectmg rod -of cylinder 6, whlch 1s
itself jointed to the erank pin ¢, "

Each cylinder is prov1ded ‘with a single
double valve of any existing’ type havmg
two unequal lifts, which acts alternately as '
adrmssmn and exhaust valve.

"All seven valves are controlled by a sm~
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gle cam turning in the direction opposite
to that of the motor shaft and at least at
one sixth of the speed. ’

If it is assumed, for greater simplicity,
that all the cylinders are in one plane (see
Fig..5), it is necessary that all the cylinders
operate at equal intervals in order that the

- motive couple may be as regular as possible,
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and it is necessary moreover that for every
two revolutions of-the motor all the cylin-
ders should operate at least once, and no
more,

If the motor turns in the direction of the
hands of a watch (see Fig. 5) and the cylin-
ders are numbered from 1 to7 starting from
the left hand, the cylinders ought to act, in
order to satisfy the foregoing conditions, in

‘the order 1, 8,5, 7, 2,4, 6. The cam which

turns in the opposite direction will encounter
them in the order 7, 6, 5, 4, 8, 2, 1. It is
necessary that when the cam shall have
turned from cylinder 7 to cylinder 6, the
motor shall equally have turned from cylin-
der 7 to cylinder 6. In thus turning it has
passed by the axes of the cylinders 2 and 4
and in consequence has described an angle of

27
6-—7—'

During this time the cam has described
the angle '
2r,

7

It has therefore turned at one sixth of B

the speed of the motor and in the opposite
direction. But, as in turning from cylinder
T to cylinder 6 the motor passes by the
cylinders 2 and 4, the cam must have its
bosses or cam faces equidistant (Fig. 7

showing the whole profile), that is, spaced |-

apart by angles of 120°. When the motor
turns from cylinder 7 to cylinder 2 it de-
scribes an angle equal to '

2r
2.77—

and the cam which turns in the opposite di-
rection at one sixth of the speed describes
an angle equal to
' 2 2n
67
It follows from this that the distance be-
tween each two consecutive bosses or cam

faces should be equal, as is indicated in the

diagram for cylinders 1 and 38, namely

"2 27, 2 27

67 7y

that is to say 120°. But in.reality it must
not be forgotten that the cylinders are di-
vided into two groups turned in relation
to each other through 180°. This is why
the cam should be doubled, the two cams

1,080,070

being turned through 180° relatively to each -

other. Thus there are two adjacent cams
@, ¢ (Figs. 7 and 8) controlling the rods f ¢
(Fig. 2) respectively of the corresponding
valves and these cams, cut in the same piece
as shown in Fig. 2 or bolted together, will
be turned together. :

In the case of the motor having five cylin-
ders, three of the cylinders may be placed
on one side and two on the other, and the
cylinders will 'be at angles of approximately

"72° to each other. The rear cylinders will

also be turned through 180° relatively to the
front cylinders, and their connecting rods
will work a crank turned through 180° rela-
tively. to the crank of the three front: cyl-
inders. : o -

The diagram of the distribution is shown
in Fig. 6. ’ B

As before, if the cylin&er.s"are numbered

from left to right they operate in the order,

1, 3, 5, 2, 4, and the cam which turns in the,

opposite direction in the order 5, 4, 3, 2, 1.

It will be necessary. then that while the cam,

Is turning from cylinder 5 to cylinder 4 the
motor should turn from cylinder 5 to. cyl-

inder 4. It ‘will thus have described  an.

angle equal to

4 € im
g . L%,
while the cam will have only aescrived an
angle o o
27
=
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It must in consequence turn-at one fourth:-

of the speed of the motor and in the oppo-
site direction.
the cam are in this case 180° apart. -

When the motor turns from cylinder 1 to’
cylinder 3, it passes by the axis of cylinder’
'3 which will give in its turn the motive

power. In arriving at this cylinder, an
angle equal to - h ' ‘
2. %,

but on the other hand the cam will have
turned through an angle:equal to '

2 2

475 | |
and the distance between the two bosses of
the cam should be - . S

2 2z 2z

i 5 +2. 5 7, |
that is to say 180°. In this particular case
there.is also need to turn the cam for the
rear cylinders through 180° in relation to
the cam for the front eylinders, but this is
useless since the bosses of the two cam
would coincide, ‘

It is obvious that the above remarks may

The bosses or cam faces of -
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- be“applied geneiglly for the distribution of
poly = eylindrical | stai:- formed’ motors™. of

Avhich “the 1wer: eylinders aré: turned
“tthrough -180° and - placed" above the: hoti:

«zontal “plane ‘passing “through “the ‘axis of*

i plane parallel to the upper.

o eylinders and in which tivergroups of cylin- |\
“ders esch work-a ¢railk, these cranks being.
“turnled in relation toeach other through 180%. |

o The ignition may be -produced by aceimu- |
“lators and: ‘controlled by & ‘cam like that for. | eyl

> thé- distribution. ¢ It may: also: be’ produced |-
by ' ‘magnéto-electric machihe. ‘In thislat-

- tét case fhe Speed of the rotationof the mag- |-

15 néto-electric machine’ should. be 1% that of:

~ the shaft ina

“the miotor;, for' the niagneto-electric: machine

havitig'a-maximum negative or positive wave.
at each half turn ought to turn 'z times.}

“while the motot ‘tutnis ™~

tifmes; ‘an- arrangement which - allows the
"utilization ‘of any ordinary megneto-electric

25-machiné,” Tf thelatter'is a high tension ma- |-
‘chine' " thére “must be added a  distributer-

" ~hich -at  each 'half revolution sends’ the
‘currént into’ the “appropriate cylinder. -

“""The doublé cam d, ¢ is mounted free on a

30 shaft £ 'which is a prolongation of the axis

~of the truniions # and j of the crank shaft.
“p,"and is turned ‘by the intermediary of a

V4 ls turn : .
. toothed ‘wheel ' 7 mounted - free_on ‘a pin 0
fixed on the’ cylinder, frame, which toothed

‘35 wheel engages with-an annular rack on.the
cam &, and-on the other hand with a pinion.
% held on the hollow shaft which is a pro-.

longation of the trunnion ¢ on which shaft
- the double cam d, ¢"turns. T
The crank shaff carries

40 two crank pins a

and ¢ displaced through 180° relatively to

each other; a is driven by the three front
cylinders 1, 2 and 3, and ¢ by the four rear
cylinders 4, 5, 6, 7.
45 ing at its middle; the two extreme arms g as
" well as the transverse arm r are made of

double T-section, and the middle arm » has”

. at its middle a small strengthening web &

which ties the two lateral webs. The crank.

50 ‘pins ¢-and ¢ are hollow, the interior being

shaped to offer suitable resistance to ‘the

bending moments.

The trunnions ¢ and 4 are also hollow, and
‘as the strain upon them is comparatively

55 foeble they can be of lighter section than

the crank pins. ' -

The fly wheel, not represented in the
drawing, and which need not be very heavy
by reason of the uniform distribution of the
0 power, is keyed on the shaft by the side of

‘the four cylinders. The various masses may

be balanced:

- weight at an appropriate place. -~
8  The head of each cylinder carries the

This shaft has no bear-:

by hollowing stitably the sur-.
face of the fly wheel in order to remove its:

“a

‘single admission and exhaust valyé as well
‘as the corresponding ducts which' are. car-
ried on its upper face. 'The said, head s¢
“also-as a support for the brackets carrying.
the pivots of the control levers of the valves,”,,
-dnd it is at this part’that the air necessary
or gooling enters, as has been already et~

Plamed s
The. framework i

ther theébulk of the motor.

" Having thiis ‘described. th

"nature o
“said invention and 'the best 'means 1. kr
| 'of ¢arrying ‘the same. into practical effect;
1. An internal combustion. engine having
an uneven number. of cylinders in two par- ..
allel groups, the cylinders of each Erop g
| being arranged to make equal angles with *

“|“each ~other, a. shaft having oppositely’ set

cranks with which theé pistons of the respec-
tive groups are respectively connected, each .
of 41 two grotips of cylinders being above ‘g
a horizontal plane passed.through the axis
of 'said ‘shaft, valve mechanism fof the ¢yl
iriders, a cam having cam surfaces Tor opei-
ative engagement ‘with the yalve mechanisms .
- of the ‘respective groups and means’ for .ro-
‘tating said cam'in & direction reverse to the
“direction of rotatiop of the crank shaft and -

at é-v}svpee'd'f ﬁs‘rh‘iph"vi"s o

6f the Speed: of Sai

\del's'.‘_ T U S L N
".'2. Ax internal-combustien engine having
‘an uneven number 6f cylinders in two par-
‘allel groups, the cylinders of each group be-
ing arranged to make equal angles with each 105
other, a shaft having oppositely set cranks
with which the pistons of the respective
groups are respectively connected, each of
said two groups of cylinders being above a
horizontal plane. passed through the axis 110
of said shaft, valve mechanism for the cyl-
‘inders, and a cam rotatable in a direction
reverse to the direction of the crank shaft
and having two sets of cam faces side by
“side, the cam faces of each set correspond- 115
ing in arrangement with and being arranged
to operate the valve mechanism of the cyl-
inders of one of said respective groups.

3. An internal combustion engine having
an uneven number of cylinders arranged in 120
two parallel groups, the cylinders of each
group being arranged to make equal angles
with each other, a shaft having oppositely
set cranks with which the pistons of the re-
spective groups are respectively connected, 125 .
‘each of said two groups of cylinders being =
above a horizontal plane passed through the
axis of said shaft, and valve mechanism for
the cylinders of the respective groups and
including a single distributing. cam rotata- 130-

cranls shaft, where 7 is the number of oy
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. above a horizontal
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ble in a direction reverse to the direction of
the crank shaft and having two sets of pe-
ripheral cam surfaces side by side, the cam
surfaces of each set being ‘separated at dis-
tances of 120°.

4. An internal combustion engine having
an uneven number of cylinders arranged in
two parallel groups, the cylinders of each
group being arranged to make equal angles
with each other, a shaft having oppositely
set cranks with which the pistons of the re-
spective groups are respectively connected,
each of said two groups of cylinders being

plane passed through the
axis of said shaft,”and valve mechanisms
for the cylinders of the respective groups
and comprising a distributing cam rotata-
ble in a direction reverse to the direction of
the crank shaft and having two parallel sets
of .cam surfaces coinciding angularly with
the cylinders of the respective groups.

5. An internal combustion' engine having

& shaft having oppositely set cranks, an

25

80
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‘ripheral cam surfaces

uneven number of cylinders arranged in two
parallel groups each of which is sbove g

“horizontal plane Passed through the axis of

said shaft, the pistons of one group of cyl-
inders being connected with one of said
cranks and those of the other grou being

connected with the other crank of said shaft,

valve mechanism including a distributing
cam rotatable in' a direction reverse to the
direction of the crank shaft and having pe-
side by side and cor-
responding with the cylinders of the re-
spective groups, an annular gear surface on
said cam, and ‘gearing for operating said
cam from the crank shaft and comprising

1,080,070

2 gear wheel mounted to turn and meshing
with said annular gear face on the cam.

6. An internal combustion engine having
a shaft having oppositely set -cranks, an
uneven number of cylinders arranged in two
parallel groups each of which is above a
horizontal plane passed through the axis of
said shaft, the pistons of one group of cyl-
inders being connected with one of said
cranks and those of the other group being
connected with the other crank of said shaft
and valve mechanism including a distrib-
uting cam rotatable in a direction reverse
to the 'direction of the crank shaft and hav-

- ing peripheral cam surfaces side by side and
at angles to each other and valve rods ar- .

ranged for contact u
surfaces. ‘ ‘ .

7. An internal combustion engine having
a shaft having oppositely set cranks, an
uneven number of cylinders arranged in
two parallel groups each of which is above
a_horizontal plane passed through the axis
of said shaft, the pistons of one group of
cylinders having connection with one of said
cranks while those of the other group have
connection with the other crank of said
shaft, and valve operating mechanism in-
cluding cams having surfaces of different

on said angular cam
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throw and rotatable in a direction reverse

to the direction of the crank shaft. )
In witness whereof T have hereunto signed

my name this 18th day of April 1907, in the

presence of two subscribing witnesses.
ROBERT ESNAULT-PELTERIE.
Witnesseg: .
H. C. Coxg,

- GABRIEL BELLIARD,
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