No. 862,448.

@, CORNILLEATU.
EXPLOSIVE ENGINE
APPLIOATION FILED APR

PATENTED AUG. 6, 1907.

18086,

20,

- 2 SHEETR—SHEET 1.

.

=/

- Su?/fd |
B R TRO00

Uy T
A AT

. -Ez

¥ Ll
N

N BRI
AN

" "3 77777777
L Wt

F/L\g-

‘\\1' " )

'l

@
|

L1117,

ff‘fﬂ’!’!"fﬂffﬂf#ﬂrﬂf

' A
- £

Ebf""
TS T TSI FITIIS,

T, T T T

S X

\._\-._l__.._l_u\_. . .\.‘_\.‘-‘.\.‘r‘u‘n‘\.‘u‘\;‘u‘.‘r\nﬁh % ‘u‘.\.‘.\.‘.\“‘;\.\.\;ﬂlﬂ\;\.\.\.\u
- ] e
N

LTl

/

1 /]

4
-
\
N
'x

AR AT

1

1 1 .
- [ ] 1 [
. I " L i
1 b 1
L ) 1

-
i
-
- L

/

=

Lt

SITIISITINY

X

FITTLSITEOL TN

/7 I TTITTFTTEITETILSIITS
LAAANZANY
N

2%

T TITETFFTETFFTFET TSN,

AR ALY
TR

v!...._. : Y
f'j?"i!‘!"?’r#"’,“"!'

AL LIS

N, y

n SORIN @ D W “\\
. . 7
7,

.l..!f
auwRweEE

F b

Ne N

/
A T

fﬂa’”‘rﬂrffﬂffffﬂ#ﬂf

lrorarrrryral?
f#’#”a’ﬂi’.’!ﬂ.’ﬂi

N

m\\\. | T | ﬁ z |

\\.\u.-w\\%\\ﬁ.ﬂ 7,
LY

\§\\\\\\\\

| \\h\\\\h\\
O T T Ty Ty YIS IINTSrIerys.

SN

77)

.,/‘"""7

N\

.!Jrff.ff.f/

.?f,/.i.fff,
e TI TSI T T IS,

[ATANANANAY

At [

__.._....
N N b r It T TII.

PLLLLN

/IA

e

l ‘.._.l__lr._l..l./xaﬁ

<\
WARRRRLLLR R YRR

PIIILS
1

NN

T T N

L Ll Ll Ll L L Ll LLLLLL L L

\=

N
No

.'I."In.'\.\.

b )

,

i i

i,

-,

.
ol A
-

/r4

L

Y

AN

N\

SS¥
\H

&
S
¥

N
Q
N

§

£/

i

A
N
v\_?////;.

T W

)

Y/

Y

l\h§»ﬁ\.f

—— ﬂ_l_
)

U] ecceetSSONNNNE =
O ——

Z

L

(8

| mﬂ.\ﬁ\ﬂ\\x

Ll rrafys
R

’

Z

HFTL AN

I

AN =

g &

\\\]

NN

SILL

/Jﬂ

N <

74

ST ITTSTIN I

r

W A
e W#ﬁ?/

e

\v

ﬂ\

Y/, \\\1\.\.\1‘1‘.L\...‘.h._l..._l..._!....l..‘.‘.ﬁ.“.\.“.\“.‘..\..\..\.\..\“‘n\* \\\.\.._\...\..\_...\.‘.\.\.\1..‘...\..\...‘...‘..\.\L\,\\\.ﬁ\\;\.\\.\\n\n\s\u\ﬂtﬂ

\,Nx
L

é‘ T,

NITTEFITIITFESY ﬁm@\

IR STURY

O P

S
Y

PRy

R YRR Y,

s it /
% Py

-

H.?HHFA
e

Ny |
s
m

p

Ao .

o

»
iy
-
.“‘

‘\_““‘-

ol

Ry

e L R S L LA

b Y
L 1 .
i =
—
-
- -

l‘l-.\.-.-.—

T ’._f

sl

LY
\
L]
3
\
\
\
:

;;;;;;; N

Y
Hh

1%
B b

-...

\\\1‘1‘.‘&1‘1‘1‘%‘1&\1“\

|
r
r
&
LY
L Y L. L

L]

r i .

\\\\\\\\\
AlLww

\§“

\““‘I

rLld /A

-

L




No. 862,448. ' ' " PATENTED AUG. 6, 1907.

G. CORNILLEAU.
EXPLOSIVE ENGINE,

APPLICATION FILED APR. 20, 1906,

2 SEEETS—SHEET 2.




UNITED STATES

PATENT OFFICE.

| GUSTAVE CORNILLEAU, OF PARIS, FRANCE.

. RYPLOSIVE-ENGINE.

No.862,448. =~ Specification of Letters Patent. - . Patented Aug. 6, 1907.

Application filed April 20,1906, Serial No. 319,782,

" To all whom it may' comém:

" Be it known that I, GusTave CORNILLEAU, 2 citizen

of the French Republic, residing at Paris, France,
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have invented certain new and useful Improvements
~in or Relating to Explosion-Engines, of which the fol-
lowing is 4 specification. | | -

This invention relates to apparatus to enable the

power of explosion engines to be varied by regulating

the volume of the m_ixture admitted, and, by means of

g single controlling part, to relieve compression s0 as

to facilitate the starting of the engine. |
According to this invention the variation of the

power of the engine is effected by means of a device

provided with expansible cams arranged on the spindle
operating the inlet valves, in such manner that the du-
ration of the admission period varies in proportion to
the work to be effected. This mechanism Is, more-
over, arranged in such manner as to act on the exhaust

valves, in order to open them for the purpose of vary-’
ing the degree of compresgion at the moment of starting
~ the engine. S | . |

In the accompanying drawing:—Figure I is a vertical

section through the operating spindle common to both.

the devices for regulating the inlet, and the exhaust
or compression reliefi Fig. 2 is a horizontal section on
the line A—A of Fig. 1, showing the same spindle and

the operating spindles for the inlet and exhaust valves.

Fig. 3 is a partial section on the line B—B of Fig. 1,
chiefly showing the operating device for regulating the
exliaust valves. Fig. 4 shows in elevation one of the

' cams of the exhaust valves. Fig. 5 is a vertical section

~through one of the inlet valves and 1ts operating cam.
Figs. 6 and 7 are sections showing the same cam in two
positions corresponding each to a given and different
degree of opening of the inlet valve.  Figs. 8 to-17 are

35

diagrammatic figures illustrating the differences in

- the moyement given to the inlet valve owing to vary-

40
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ing positions 'of the said cam.

According to this invention, the cams for operating |

the inlet valves of a _foiir-stmke explosian’_ engine,
taken by way of example, are made expansible or

adjustable and te that end they are arranged in a hol-

low shaft a driven by a tocﬁ:_hed wheel b, so as to rotate |
‘at half the speed of the engine shait.

For a four-cylinder engine, the shaft a is provided

with four projections t provided with opénings in each

of which can transversely move the corresponding

‘cam ¢ which is caused to rotate together with the said
shaft. In the valve gear taken by way of example,

the cams ¢ are arranged at an angle of 90° relatively to
each other. - R

In the interior of the holldw ghaft ¢, is arranged .a.}.

~ gpindle d having eccentric rods.or portions e which pass

65

through 2 slotted opening f made in each camc. This
spindle d is provided, outside the _}u::sllu:i'vi«ir BTha:.ftk_,a and

pinion g engaging with a bevel wheel &, the spindle ¢
“of which can be operated by means of a crank or head
m or any other suitable part, go a8 to bring the eccentric
rods e inito the desired set positions. Lt follows from
this arrangement that, owing to the continuous rotation
of the hollow shaft @, the cams ¢ controlled by the ec-
centric rods ¢, will slide or reciprocate in their bear-
ings ¢, and their projecting parts .project beyond the
said bearings to an extent corresponding to the position
occupied, by the said eccentric rods e in the hollow
shaft a. | '“ |

| at the end opp{jsitle the.toothed wheel b, with a bevel

60
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" As shown respectively iﬂkFi'gs.-_5, 6 and 7, it will be |

| geen that for similar position of the cams ¢, valve liits
or travels of different heights, correspond to the difier-
ent positions of the rods e, the volumé of gas admitted
for producing the required work in the engine, thus
being regulated. In this device, the lifting of the

-

suction or admission vilve j always takes place prac-
tically at the same point of the piston stroke, the closing.

70
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alone of the said valve-being advanced. The different

motions of the admission valve owing to the varying

action of the cam ¢ under different positions of the ec-

centric rod e are shown in Figs. 8 to 17.

Figs. 8,92and 10 show the various relative positions of

the cam ¢ and. roller o when the eccentric e is posi-
tioned with its greatest.rad1us on. the'line M’. In Fig.

80

8, the cam, turning in the direction of the arrow, comes -

in contact with the roller of the valve-rod: In Fig. 9 the
valve is fully open, in Fig. 10 it is closed.. The curve,
corresponding to this movement of the valve is shown
at m’ Fig. 17. The angles ¢ and b described by the
cam on each side of the roller from the commencement

85 .

of the apening to complete closure of the valve are prac-

tically equal. This is not the.case in the positi_ons

90

- shown in Figs. 11, 12, and 13, and in Figs. 14, 15,and

16, in which the eccentric 18 respectively positioned on
the lines M? and M3, to which positions respectively -

correspond the curves m? and m® of Fig. 17...
Comparing on the one hand, Figs. 8, 11 and 14, and

| on the other hand Figs. 10, 13 and 16, it is seen that the

angle ¢ diminishes to a very slight degree, becoming
« in 11 and a2 in 14, while on the contrary the propor-
tional diminution is greatly accented in Figs. 10,13 and
16 for the angle b which becomes b’ in 13 and 5% in 16.

The quantity of explosive mixture admitted, cannot,

therefore, exceed the volume determined by the piston
up to the moment of the closing of the valve. The work

produced by the .explosion corresponds therefore -

| strictly to the said volume.

The inner spindle d is provided, in the pnrtibﬁs of
the shaft @ which form bearings for it, with flat portions

| which produce at ‘that point a cross-section corre-

sponding to the openings f of the cams.. Owing to this
arrangement it 1 sufficient for fitting or removal of the
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- should not offer any resistance.

10

2.

-l

spmdle d, t0 cause the sald spindle to ehde end to ro--.

tate in such manner that its flattened pertmne should
successtvely pass through the epenmge f of the cams c.
In a four-stroke explosion engine, it is. necessary,

~ when the shaft of the engine is rotated in order to start

it, that ‘the ‘compression of the mixture admitted

described (the operating part. of which is combined

with that of the adjustable cams) enables the exhaust
cams to be controlled in such manner as to keep the'

corresponding valves opened during a certain portion

* of The compression perled thus preventmg any resist-

15

-nally to a certain extent in its bee,rmge

‘ance due to compression. This arrangement, consists

In mounting the spindle k carrying the exhaust ¢ams I,
in such manner that it shall be able to slide longitudi-
A strong

- - gpring r arranged in a tubular recess at one of its ends,

20

keeps it in a glven position; so that the cams [ ehe,ll

- normally remain in contact with the roller o for lifting
the exhaust valvee (Fig. 3).

In this position, the

~ cams [ bear with one of their faces against the corre-

| ‘ependmg projections of the ‘bearings for the spindle &. |

- At its end, opposite the spring 7, the.spindle k is pro-

95 |

. bottom of the sald recess.

- vided Wlth another recess for receiving a spherical head

n bee,rmg egamst a piece of hard-steel arranged at the

~the upper branch of the said fork being provided with

30

a slot for receiving a finger or lug s on the said driving
spindle ¢. The slot in the fork p is cut in such manner

that the finger ¢ strikes the bottom of the slet when |
‘brought into vertical position. ~ |

The proportion between the toothed Wheele h and

- ¢ 1s such that the regulating epmdle d of the suction

35
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q into the path of the roller o of each cam I.

valves rotates to the extent of one half revolution for
each quarter revolution of the driving spindle, so that
during the various rotary motions which are 1mparted

to the spindle d for regulating the inlet valvee the .

finger s can freely move backwardg in the recess of the

fork p without exercising any action on the spindle .
The exhaust cams '] are provided at the end opposite

to that of their ordinary boss, with a flange or beading

g (Fig. 4) arranged near one of the edgee of their cylin-

drical portion and outside the ordinary path of the roller
o which effects the lifting of the exhaust valve..

accordance. Wwith this arrangement, when it is deeued
to start the engine, the driving spindle 7 is turned so

as to bring the finger s in the direction of its application |
~ against the bottom of the fork P.
- the finger s moves the spindle £ longitudinally, which

In this movement
movement is sufficient to bring the beadings or flanges
conditions, when, 1mmed1etely after having thus oper-

ated the driving spindle 7, the spindle of the engine is
epemted for starting, the cam [ of the cylinder in which

“compression would otherwise take place will meet |

with its flange ¢ the roller o which will raise the corre-

sponding exhaust valve toasufficient extent to diminish .
the pressure existing in the. cylinder, by the d1e.e11arge

~ of the air or gas which was stored therein before the

- starting "of the corresponding pleten

65

Moreover, the
compression of the mixture which is admitted in the

first place, being prevented from being as etrong as in |

"The device hereinafter
Into gear.

 position cerrespondmg to the work to be donpe.

‘Thishead n is provided with
- a fork or yoke p embracing the driving spindle i,

This |
flange or beading ends in inclined faces, which make

- its contact with the said roller o more gradual. In

In these |

862,448

normal working, the reeult will be that this cempres- |
sion will not offer undue resistance to the- starting o

which could then be effected with: the greatest ease..
Moreover, there will remain in the cylinders, at the

moment when the ‘ignition takes place, a sufﬁment_

que,ntlty of exploswe mixture to enable the engme to
be started without load, that i 18 to say before it is thrown

the ad]usteble admission-cams ¢ to be arranged in a
The

whole of this arrangement enables therefore not -only

the starting of the engine to be facilitated, but also its-
~working to be regulated as desired, by contmlhng the:
_quantity of mixture admitted by means of. the same

epere,tmg parts..

As soon as the engine has been started, the
spindle 1 is operated so as to bring back the cams [ to
- their normal working position and allow, moreover,

70
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What T claim as my mventlen end desu'e te secure

by Letters Patent is:—

1. Regulatlng mechanism for explesmn engines cempue—.
ing a rotary spindle, an adjustable mlet-valve epemtmg -

cam mounted thereon, an exhaist valve- -operating shaft,

cam thereon in.combination with a controlling shaft fer_

said inlet and exhausﬂ operating ﬂevices a connection in-
termediate the:controlling shaft and the inlet operating

- cam spindle for adjusting the throw of the cam mounted

thereon and a connection for lengitudmally moving the
exhaust operating cam shaft substantially as set forth.

2. Regulating mechaniem fer explesmn engines compris-
ing a hollow rotary shaft, a cam operating spindle within
said hollow shaft, an adjustable inlet-valve-operating cam

mounted thereon an exhaust valve-operating shaft, a cam

thereon in combination with a a controlling shaft.for said
inlet and exhaust operating. devices, a connection interme-

| diate the -controlling shaft and the inlet operating cam

spmdle for adjusting the throw of the cam meunted

thereon and a connection for longitudinally moving the

exhaust operating cam shaft Ssubstantially as set forth.
3. I»egulatmg mechanism fer explosion engines eempus—
ing a hollow rotar y shaft, a eam operating spindle within

| said hollow shaft having an eccentric portion, a slotted
cam mounted on said eccentric ‘portion and prejectln"'

through the tubular shaft, an exhaust valve - operating
shaft, a .cam thereon in combination with a controlling

t shaft for said inlet and exhaust operating devices, a con-
‘nection Intermediate the controlling shaft and the inlet
‘operating cam spindle for adjusting the throw of the cam
‘mounted thetreonr and a connection for longitudinally mov-

ing the exhaust epereting cam . Shﬂ.ft suhstnntially as eet

| forth. - .
4. Regulating meehamsm for explosion engines compris-

85
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ing a rotary spindle, an  adjustable inlet-valve-operating

cam mounted thereon, an exhaust valve-operating shaft, a
cam thereon in combination with a controliing shaft for

said inlet and exhaust operating devices, a connection in-
termediate the controlling shaft and the inlet operating |

cam qplndle for adjueting the thIOW of the cam mounted
thereon, a slotted forked connection between the opevating
shaft and the longitudinally movable exhaust valve epemt-
ing shaft and a projection on the operating shaft en agmw
the slot in the fork, substantially as set forth.

9. Regulating mechanism fer explosion engines compris-
ing a hollow rotary shaft a cam operating spindle within

said hollow shaft, an adjustable inlet-valve- -operating cam B
-130

mounted thereon, an exhaust valve-operating shaft, a cam

120

129

thereon in combination with a8 controlling.shaft for saild

inlet and exhaust. epelating devices, a conncction interme- |

diate the controlling shaft and the inlet operating cam

spindle for adjusting the throw of the cam. meunted_ -
thereon, a slotted forked connection between the operating

shaft and the 1eng1tudin'111y movable exhauqt valve operat-

ing shaft and a projection on the operating shaft engagmg,
-the slot in the fork, substantially. as set forth. - |

6. Regulating mechanism for explosion enwines compris-

ing a hollow rotary shaft a cam. epemtinfr spindle within
said helluw shaft, having an eccentrie portion, e alettedf

135
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cam mounted on said eccentric portion and projecting
through the tubular shaft, an exhaust valve - operating
shaft, a cam thereon in combination with a controlling
shaft for said inlet and exhaust operating devices, a con-

" nection intermediate the controlling shaft and the inlet

operating cam spindle for adjusting the throw of the cam
mounted thereon, a slotted forked connection between the
operating shaft and the longitudinally movable ‘exhaust
valve operating shaff and a projection on the operating
shaft engaging the slot in the fork, substantially as set
forth. | | -

7. In regulating mechanism for explosion engines of the
kind deseribed an inlet valve cam adjusting device consist-
ing of a rotatory tubular shaft, a transverse cam opening
therein, ‘a rotatable cam operating spindle in said hollow
shaft, a portion of said spindle fitting the interior of said
shaft and a portion being eccentric thereto, a slotted cam

-y

-

mounted upon the et:centrit portion of the spindle and
projecting through the transverse opening in the tubular
shaft in combination with means for turning the spindle

' independéntly__ of the rotary shaft substantially as set

forth. % a -

8. In regulating mechanism for explosion engines of the
kind described a controlling shaft, a bevel gear thereon
for operating the inlet-valve cam spindle and a projection
thereon for operating the longitudinally movable exhaust
valve cam shaft substantially as set forth.

In testimony whereof I have signed my name to this
specification in the presence of two subscribing witnesses.

- GUSTAVE CORNILLIEAU.

Witnesses:
HaNnsoN C. COXE,
GRORGES BONNEUIL. -
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