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o all whom it may Bancern
Be it known that I CLAUDE ALFRED LE-

'FEBVRE, a citizen of the Republic of France,
remdmﬂ' at Paris, No. 32 Rue Canmartin, in

the Seme Department France, have invented
certain new and useful Improvements In or

Relating to Oil or Similar Motors, of which

the followmﬂ' 1s a speclﬁca,tmn
This 111V6]1t1011 relates to improvements in
four-cycle or so-called ‘“Otto” cyecle oil or

similar motors, but is also applicable to other

hydrocarbon- motors, and relates particularly
to the heating, carbureting, and regulating of
the air-supply and to the cooling of the cyl-
inder. .

In the aceompanymg drawings, Figure 1 1is
& section of the motor through the axis of the
main shaft; Fig. 2, a vertical section on the
line 1 2 of Fig. 1. Fig. 3 is a section of the
alr-heater, and Fig. 4 a longitudinal section
of the carbureter on an enlarged scale.

The cylinder A is secured at the bottom by
means of flanges to the easing B and at the
top to the explosmn -chamber C. The latter
18 cast in one piece with a4 chamber D, in

which 18 arranged the exhaust-valve E. At-

the top of the chamber D thereisasmall cham-

- ber F for the carbureted air-inlet valve G.
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0’ i8 a passage connecting the valve-box D
with the explosion- chambel C.

7 i8 an igniting-tube comm11111(:..&131nﬁP with

the chamber D, on which it is mounted Un- |

der said tube is arranged the burner % for
heating the igniter and tube Q', hereinafter

'referred to.

1 is a spring retaining the inlet-valve G
against its seat, the tensmn of said spring be-
ing always so reﬂ‘ulated as to yield to the at-

mospherlc pressure during the charge-i 1n,]ec- -

tion perlod

a shoulder on the guide &'

The piston H of the cylinder A is prowdea“

at the back with packing-segments b6 b’ 6* to

- insure accurate fitting, and the piston-rod:l

connects it to the pin d of the crank J of the’|

shaft K K’, rotating in bearings in the casing
B, which 13 made 1n two parts

'On the shaft K i 18 keyed a pl]llOIl L, dmﬁnﬂ* movement of the former, which is connected

| a toothed wheel M, the diameter of which is

twice that of the pinion L and the hub of
which is promded with a suitably-shaped cam
N for operating the spindle F’ of the exhaust-

55

valve L once every two revolutions of the

crank-shaft. The toothed wheel M rotateson
a pin O on the casing B.

P 1s the ea,rbureter arranged at the lower
part of the casing B. It consists of a cham-

| ber 7, to which is secured by a flange m a pipe

Q for intr oducing the air. This pipe Q com-
municates with the atmosphere through a

tube Q', above theigniter. The air is drawn
in throuwh openings ¢ @, preferably covered
with wire-netting, and is heated In its passage
through the tube Q' by the burner % before
enteunn' the carbureter P.

By plaeing said tube directly in front of the
discharge-orifice of the burner there can beim-
parted to the air passing through the same
toward the carbureter a more intense heat

than 1f a secondary heating agent was em-

ployed instead, and thus a more thorough
and rapid union of the hydrocarbon and air
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can be secured in the carbureter than would

be the case if gradual heating of the com-
bined hydrocmbon and air mthl
bureter was resorted to instead.
n is an inlet branch for petroleum or other
hydrocarbon supplied through the pipe n’
from a tank placed a httle hwher than the
carbureter.
At the upper part of the chamber [ is se-
cured a cover provided with a ﬂ'ulde p for a

| valve ¢, closing with its point ¢’ “the or ifice n?

of the passage n, through which the oil is
supplied. A spring 7 is shn*htly compressed
between the shoulder of the guide p and the

_;V::.ﬂf-:ffa_q, which it holds pressed with its point

i ¢ against the opening n* of the oil-inlet
G’ is a guide-sleeve for the spindle F* of the :

‘exhaust-valve E, which is held against its seat-
by a spring A, plae.ed between a collar m?, Se-
cured on the rod E' by means of a key m3 and |

valve The valve ¢ has noseat and can slide
“with a small amount of friction in the cham-
‘ber /. |

R is the pipe throu ch which the car bureted
air ir passes to the mlet-va,lve G.

~S is a branch pipe opposite the pipe R, in
which can turn with a small amount of fI‘lC-
tion a tube T, provided, like the pipe S, with
-apertures, asS’' and §%. The apertures of the

inner tube can be brought opposite the aper-

tures of the outer tube by a partial rotary

-
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30

90

95

I00



p——l

10

15

20

25

390

40

45

55

6o

by an arm ¢ with the regulating mechanism
to be described. |
- U 1s a plate or cover normally closing the
tube T and held in place by two rods sur-
rounded by helical springs v and o/, suitably
compressed by nuts u* and 4.
V is a fly-wheel keyed on the end %' of the

crank-shaft and provided with two right-an-

oled governor-levers X X, one of the arms
of each of them engaging with a recess or
groove 1n a laterally-movable sleeve Y, pro-
vided with an anothergroove Y'.
1s thus caused to participate in the rotation
of the fly-wheel, on the hub of which it can
slide, or it may slide on a boss or sleeve of the
casing B, or on both. 'Two springs v v/, the
tension of which is regulated by screws 7 7/,
hold the sleeve Y in its normal position.

In the groove Y' is placed a slide 4/* on the
end of a lever 7', pivoted at Z on the casing
of the motor. Theend 2’ of this lever is con-

nected to the end of the arm 7, already re-

ferred to, by means of a rod #.

The cylinder A of the motor is provided
laterally with a passage a’, through which it
communicates with a small chamber a*, con-
nected to an outlet-pipe A’. This chamber
is closed by a valve ? pressed against its
seat by a spring «’
erably rectangular and its size depends on
the volume of the cylinder, its width or height
being arranged in the direction of the axis of
the cylinder in such manner that the lower
edge nearly coincides with the upper face of
the piston H when the latter is at the bhottom
of 1ts stroke. The motor is started by turn-
ing the fly-wheel. As soon as the piston IT
commences to move away from the bottom of
the cylinder A the drawing in of the charge
begins, the valve G being lowered by the in-
ward suection and the outside pressure, while
the valve ¢ is raised, taking up a position in-
dicated in dotted lines, and the orifice n? of
the tube 7 being opened a certain quantity
of oil enters the chamber . This oil is im-
mediately atomized by the air drawn in, and
entering in a heated state through the tube
(Q the carbureted mixture thus formed is
thereupon admitted through the tube R and
valve G Into the explosion-chamber of the
cylinder A. The fly - wheel continuing to
turn, the piston returns and compression be-
cgins. The valve G is thus immediately ap-

plied against its seat by the pressure so wro-

duced, and the valve ¢, by the action of its
spring 7, closes the oil-inlet opening., At the

mixture 1gnites upon contact with the heated
tube 7 and the explosion takes place, the pis-
tonisdriven forward, and on its return forces

out the combustion - gases through the eu--

haust-valve L, the latter being raised by the
cam N. When the exhaust is completed, the

valve I closes, and the inertia of the fly-wheel-

causes the piston to move forward, whereby
a further charge is drawn in and the same
cycle of operation is repeated. If the speed

LN LY T A ST rilmeeninrm Ham ool ks o ot B T TR T T S T e . " .
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The sleeve

The opening a' is pref--

- can take place.
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of the motor becomes too great, the balls X'
X* of the governor tend to move apart and
cause the springs v v’ to be compressed, and
the sleeve Y 1s drawn nearer to the fly-wheel.
The lever Z' thus turns about its pivot Z, the
arm ¢ is operated, and the apertures’S’ of the
tube b are caused to register with the aper-
tures S° of the tube T, _Airis then drawnin
through these passages, and the motor only
drawing in air explosions cease and the speed
of the engines becomes less. T'he springs
v v’ then return the sleeve Y to its original
position and the cycle of operations of the
motor again take place in their usual order.
Should the closing of the conduit R supply-
1ing carbureted air become imperfect, owing
to defective working of the valve G, and the
gases in this conduit become ignited, the
pressure on the cover U would cause the
spring v v’ to yield, and the gases produaced
by the explosion would escape through the
tube T thus opened. Supposing the piston
i1s at the end of its upstroke, the ignited and
exploded gas drives it forward and 1t makes
1ts first downstroke. At the end of this first
stroke it uncovers the passage «', and the
gas, which still has a certain pressure, opens
the valve a® and part of it escapes through
the tube A'. The piston H then makes its
first upstroke and again closes the orifice «'.
The exhaust-valve I is then raised by the
camm mechanism described, while the valve
a® 18 closed by the spring a*. The gases re-
maining in the cylinder A are forced out by
this piston and escape through the exhaust-
valve K. It must be pointed out that the
gases thus escape in a comparatively cool
state, their previous expansion caused by the
opening of the passage a' being a very quick
one. At the rising of the exhaust-valve E
there remain, therefore, inthe eylinder A only
comparatively cool gases, which considerably
cool said valve in their passage around and
through it. These gases have besides the
great advantage of taking with them a cer-
tain part of the heat taken up by the eylin-
der-walls at the moment of the explosion, and
consequently cool the inner walls of the cyl-
inder, the radial fins being amply sufficient
to cool 1t on the outside. The exhaust-valve
K thus works under the same favorable con-
ditions as the inlet-valve G. On the other
hand the effort necessary to lift the exhaust-
valve in the motors used hitherto has been a
considerable one, while in the motor accord-

' ing to the present invention it is very slight,

end of the compression-stroke the explosive ;,the internal pressure on said valve at the

momentof its rising being very small. When
thé piston is at the end of its first upstroke,
the cam N releases the spindle of the valve

Y, which returns to its seat. The piston then

commences 1ts second downstroke, and the
drawing in of the next charge takes place
through the inlet-valve G. When the piston
uncovers the orifice a’, the valve «® being
closed, no drawing in through the tube A’
The piston then begins its
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second stroke of the cycle or its second up-
stroke and compresses the mixture drawn in,
the valve a3 remaining closed even when the
passage ¢ ' is uncovered for the pressure on
1t at the beginning of the inward stroke of
the piston is insufficient to overcome the re-
sistance of the spring. The first cycle is then
completed and the same operations are re-
peated, as described.

It will be understood that the opening of the
valves o® enables the lubricating-oil that
might have entered the explosion- cha,mber to
be forced out, whereby the valves are pre-
vented from being covered with oil or from
sticking to their seats, which frequently hap-
pensin motors used hitherto. It must be also
pointed out that the valve a® could be dis-
pensed with in such case at the end of the
drawing-in period, with a small reéntering of
the combustion gases, and at the beginning of
compression stroke a hardly perceptible loss
of the explosive mixture would take place.
For these reasons it is preferable to use this
valve in connection with the passage o', for
it works automatically and does not require
to be as tight-closing as the distributing-
valves,

It will be understood that the form, arrange--

ment, and position of the various parts of the

motor may be varied and altered ELGGOI'dIIlﬂ'
to circumstances.
I claim—

1. In an oil or similar motor, the combina-
tion with the eylinder and its piston, of the
mixing-chamber, the vapor-inlet and the ig-

niting-tube, and a proper exhaust-port, an
air-passage leading into the mixing-chamber,

an independent air-passage leading into the

cylinder, a valve controlling said independent
passage, a governor, means for imparting
opening motion from said governor to said
valve and an elastic tension device closing

said valve, and adapted to act as a relief-

valve, substantially as set forth.

2. In an oil or similar motor, the combina-
tion with a c¢ylinder and a mixing-chamber,
having proper air and oil inlets and the ig-
nition-tube, of an air-admission valve com-

‘muniecating directly with the cylinder and

comprising tubes S, T having apertures S’ S?,
a governor, and connecting means between
saad governor and said valvefor operating the
latter substantially as set forth.

3. In an oil orsimilar motor, the combina-
fion with a cylinder and mixing-chamber

‘having proper air and oil inlets, and the ig-
nition-tube, of an air-admission valve com-
municating directly with the cylinder and

comprising tubes S, T, having apertures §', S,
a governor, connacting means between said
governor and said valve for operating the
latter, and an automatic relief-valve attached
to the end of one of said tubes, substantially
as set forth.

Signed at Paris, France, this 10th day of
May, 1897.

CLAUDE ALFRED LEFEBVRE.
Witnesses:

ABEL JULIEN,
PAUL BARAUD:
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