L. M. G. DELAUNAY-BELLEVILLE.
'MULTIPLE CYLINDER EXPLOSION MOTOR.
APPLIOATION FILED MAR.9, 1909,

1,051,866. : Patented Feb. 4, 1913,

4 SHEETS—SHEET 1.

.Evvenz‘ar_ !

Ver .
s




L. M. 6. DELAUNAY-BELLEVILLE.

MULTIPLE OYLINDER EXPLOSION MOTOR,
APPLICATION FILED MAR.9, 1909,

1,051,8686. Patented Feb. 4, 1913,

4 SHEET8—SHEET 2,

- ZF2ve 7S -
Velozesses:

- KA ey

& TG



L. M. G. DELAUNAY-BELLEVILLE.
MULTIPLE OYLINDER EXPLOSION MOTOR.
APPLIOATION FILED MAR. 9, 1908,

1,051,8686. Patented Feb. 4, 1913,

4 SHEETS—BHEET 3.

TG ecsse s P | _.fbvozz‘o?-, i '
Xz g Gy
/?9 ~7 4 L,



L. M. @. DELAUNAY-BELLEVILLE.

MULTIPLE CYLINDER EXPLOSION MOTOR,
APPLICATION FILED MAR.9, 1900,

1,051,8686. | Patented Fob. 4, 1913,

¢ SHEETS—SHEET 4.

' , , LRveridsi.
Pa , /g//o(%o\ e,
= | %@0%47«/74/6 |




10

UNITED STATES

PATENT OFFICE.

LOUIS MARIE GABRIEL DELAUNAY-BELLEVILLE, OF PARIS, FRANCE, ASSIGNOR TO
THE SOCIETE ANONYME DES AUTOMOBILES DELAUNAY-BELLEVILLE, OF ST.-
DENIS, FRANCE, A CORPORATION OF FRANCE.

MULTIPLE-CYLINDER EXPLOSION-MOTOR.

1,051,866,

Specification of Tetters Patent.

‘Patented Feb. 4, 1913.

Application filed March 9, 1909. Serial No, 482,268.

To all whom it may concern:

Be it known that I, Lours Marie GABRIEL
DeLauNay-BeLLEviLLE, citizen of  the
French Republic, residing at Paris, Depart-
ment of the Seine, in France, have invent-
ed certain mew and useful Improvements

in and Relating to Multiple-Cylinder Ex-

plosion-Motors; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will en-

~able others skilled in the art to which it ap-
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‘pertains to make and use the same.

In a multiple-cylinder explosion motor
with a single carbureter when the suctions
of two cylinders take place simultaneously
during a fraction of a revolution, trouble
arises in the flowing of the gases, the suction
of one of the cylinders opposing the suction
of the other during the period at which
suction takes place simultaneously and the
result of this is to reduce the efficiency of
one or other of these cylinders or of both of

_ them. . The suction of a cylinder lasts prac-
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© .two suction periods are simultaneous when
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tically during a stroke, that is to say while
the motor eé?ect_s a half-revolution, so that
the angular interval between the commence-
ments of these two suction phases is less

" than,:180°.

Phie present invention has for its object
to obviate this defect. :

Tt consists in feeding fuel to the motor by
means of two or more separate carbureters,
each of them feeding a certain number of
cylinders by means of independent piping,
these cylinders being selected in such a man-
ner that the suction periods of any two of
these cylinders are not simultaneous or even
partially and consequently the explosions of
these cylinders succeed each other at angu-
lar intervals of at least 180°. Of course it
is to be understood that I use the minimum
number of carbureters which will realize

" the -aforesaid conditions.
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In the accompanying drawing —Fig-
ures 1 and 2 are diagrammatic views show-
ing one arrangement of carbureters in ac-
cordance with the invention, Fig. 1 being a
view from the side and Fig. 2 an end view,
Fig. 3 is a diagrammatic view of a modi-
fication wherein the cylinders are arranged
radially instead of side by side, Figs. 4, 5

and 6 are a longitudinal section, a side ele-

vation and a top plan view, respectively, of
the connection between the valves of the
carbureter ducts, Figs. 7, 8 and 9 are a ver-
tical section, a side elevation, and a top plan
view, respectively, of a modified form of
connection between said valves, Figs. 10, 11
and 12 are a vertical section, side elevation,
a top plan view, respectively, of a further
modified connection of the valves of the car-
bureter ducts, and Figs. 13, 14 and 15 are
a side elevation, vertical section, and top
plan view respectively, of a still further
modification of the arrangement shown in
Figs. 4 to 6.

The engine illustrated in Figs. 1 and 2,
by way of example, is a four-cycle motor
with six vertical cylinders, the cranks of
which are distributed at angular intervals
of 120°. The cylinders are numbered in
the order of their successive explosions (and
not in accordance with their arrangement on
the motor) and are designated 1, 2, 3, 4, 5, 6.
In the case of a single carbureter, the ex-
plosion 2 is separated from the explosion 1
which precedes it and from the explosion-3

120°; the suction phases are therefore si-
multaneous during a period of 60° as re-
gards the cylinders 2 and 1 and also as re-
gards the cylinders 2 and 3; that is to say
the suction stroke of the cylinder 2 is af-
fected by the trouble dueto the fact that
the suctions take place simultaneously dur-

opment. The same applies to each of the
other cylinders of the motor. If, on the
other hand, as in the case represented in
Figs. 1 and 2, the cylinders 1, 8, 5 are fed
by a carbureter A and the cylinéers 2,4,6
by another carbureter B, the two suction
pipes being entirely independent, it follows
that in each of these two groups the angu-
lar interval that separates the explosion of
any one cylinder from the explosion that
follows it, will be 120°X2=240°. The suc-
tion periods thus remain entirely separate
insuring the uniformity of carburization, the
‘equal dynamic effect of the charges of the
several cylinders and in_short the efficient
operation of the motor. With a motor com-

prising a different number of cylinders, the

]

ing the first and the last thirds of its devel-.

55

60

65

70

75

which follows it by an angular interval of

80

85

90

96

100



o

number of independent carbureters to be
employed will be determined by the same

- . condition, that is to say the suction periods

of two cylinders grouped on one and the
same carbureter follow each other at an an-
gular interval equal to or greater than 180°.
Thus in a four-cycle motor with “ N ver-
tical cylinders, the cranks of these cylinders

* being distributed over equal angular dis-
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tances, the angular interval between two
successive explosions is

- 180X4_720°,
N - N

When this amount is less than 180° cyl-
inders separated by a number “m” éf in-

“tervals should be grouped on a supply com-
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mon to them-all, in such a manner that

720Xm
N

may be equal to or greater than 180°. We
thereforé have m=2 up to 8 cylinders,
m=3 from 9 to 12 cylinders, m=4 from 13
to 16 cylinders, etc. The number of car-
bureters to be employed and the grouping
of the cylinders served by each carbureter,
will readily be settled Ky analyzing the

“data in each case. - Obviously the number of

carbureters employed. is the minimum num-
ber which will accomplish the above result.

Fig. 3 shows a motor with 7 cylinders ar-
ranged star fashion and fed by three car-
bureters. TIn this case the distribution of
the cylinders between the three carbureters
adapts itself to a number of modifications
one only of which is represented.- In Fig.
8 the seven cylinders have been equally ar-
ranged around the shaft and upon the same
crank o a for facilitating the reading of the
drawing. The natural order of the nu-

- merals indicates the order of the explosions;
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“upon this spindle,

the carbureter C feeds the cylinders 1, 3;
the carbureter D feeds the cylinders 5, 7
and the carbureter E supplies the cylin-
ders 2, 4, 6. . '

Whatever the number of the carbureters
may be, it is necessary to operate. the throt-
tle valve of eacn of ‘thém by one and the
same operating lever and to regulate the

-controls for these valves in such s manner

that they may all be controlled simultane-
ously and that at any moment, their aper-
tures may all bear the same ratio to the
total aperture, : : _ .

The carbureter ducts may be provided
with cylindrical valves 8 which s ide lat-
erally in suitable housings, as shown in
Figs. 4 to 6, and said valves are shown as

mounted upon the same spindle 9. The op- .

erating lever, (not shown) acts direct y
and of course both valves

will be moved similarly
same distance.
In the form shown in Figs. 7 to 9, the

and through the

tor havin

1,061,866

cylindrical valves 8 are mounted upon par-

allel spindles 0 connected by a cross piece
11. Said cross piece carries a rod 12 upon
which the operating lever acts, both valves
being operated similarly as before.
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In some cases I may use flap valves 13, -

as shown in Figs. 10 to 12, in which case
said valves are mounted upon a .common
spindle 14, said spindle being operated by a
small rod 15, connected with the operating
lever, (not shown) by a second rod 16.
It is obvious that when thig construction
is employed, the valves will be given simi-
lar pivotal movements of the same ampli-
tude, whereby similar controlling effects are

produced in the carbureter ducts. It is also.
possible to mount the fla

valves 18 on sep-
arate parallel spindles 17,

(Fl(%'s. 13-15) to
| which arms 18 are connected, said arms

being operated by a common operating rod

19, which, in practice, is actuated from the
operating lever. It is obvious that these
arrangements are given merely as examples,
and that, of course, valve opcrating de-
vices of different kinds may be used in con-
nection with the same motor. - ’

I claim: - . :
- 1. The combination with an explosion mo-
tor having more than four cylinders, said
cylinders - being divided into groups such
that the suction periods of tﬁe cylinders
in each group do not overlap and such that
an explosion occurs first in’ one group and
then in another group, and one of said
groups comprising at least three cylinders,
a carbureter for each group of cylinders,
and piping connecting each carburéter with
all of the cylinders of its group. ,

2. The combination of an explosion ‘mo-
more than four cylinders, said
cylinders being divided .into” groups such
that the suction periods of the cylinders
in each group do not overlap and one of
which
inders, a carbureter for each group of cyl-
inders, piping connecting each carbureter
with all of the cylinders of its group, throt-
tling ‘valves to control the respective car-
bureters, and a single means to operate said
valves similarly and simultaneously. ‘

- 8. The combination with an explosion mo-
tor having more than four cylinders, of a
plurality of carbureters each of which sup-
plies separately certain of said cylinders,
at least one of said carbureters supply-
ing at least three of said cylinders, the suc-
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groups comprises at least three cyl- -
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tion periods of the cylinders connected with _

the same carbureter being entirely distinct
from each other, and said carbureters being
of a minimum number sufficient to realize
the aforesaid condition. :
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-4, The combination with an explosion mo-

tor having at least six cylinders, of a plu-
rality of carbureters each of which supglies
ers,

 separately at least three of said cylin
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“the cylinders connected to each carbureter
being so chosen that their suction periods
are entirely distinct from each other.

5. The combination of an explosion mo-
tor having more than four cylinders, in
which the explosions occur in irregular or-
der, a plurality of carbureters each of which
supplies separately certain of said cylin-
ders so chosen that the suction periods of the
latter are entirely distinct from each other
and that at least three of said cylinders
are fed by the same carbureter, said car-
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bureters being of a minimum number suffi-
cient to realize the aforesaid condition,
throttling valves to control the respective
carbureters, and a single means to operate
said valves similarly and simultaneously.
In testimony whereof I affix my signa-
ture, in presence of two witnesses.
LOUIS MARIE GABRIEL
DELAUNAY-BELLEVILLE.
Witnesses:
H. C. Coxs,
Emune Krorz, -
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