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_ Ta all whom it may concern:

| RAND a citizen of the Repubhc of Ifrance, and
a resident of the city of Paris,in the Republie

Usrrep States Patent Orrce,

EUGENE ALFRED DURAND, OF PARIS, FRANCE.

CARBURETED-AIR ENGINE.

SPECIFIOATION formmg p&ru of Letters Petent No 49'7 048 dated Ma,y 9, 1898.

Apphcetlen filed J nly 16, 1888. Serial No, 280,151,

(Ho mndel) Pa,tented in France November 27, 1886 No. 180 4353 in Bel-

~ gium April 23,1888, No. 81,625 in England Aprll 24, 1888, No. 6,088 ; in Italy May 5,1888, No.23,414; in Spain May 14,

1883, Ne 8,202, in Russia Mey 25, ]888, No.14,202, and in Augtria-

Iungery Septemher 24, 1888, No, 18,502 and No. 34:,376

- Be it known that I, EUGENE ALFRED DU-

of France, have invented certain new and use-

ful Improvements in Carbureted-Air Engines,
(for which I have received Letters Patent in |
France, No. 180,534, dated November 27, 1886;

~ in Belgium, No. 81 520 ,dated April 23, 1888 111

[O

Ene'la,nd No. 6088 dated April 24, 1888 in

. 'Austlla-Hunwary No. 18,502 and No 34, 376

20

dated Septembel 24,1888; in Italy, No. 23 414

- dated May 5, 1883; 1n bpmn No. 8,252, dated
- May 14, 1888 and in Russia, No. 14 202 dated
) and I do heleby deelare that

May 25 1888
the followmn‘ is ‘a full, elear and exa,ct de-
seription of the same.

Theinvention has for its 0b;| ect an 1mproved

_.motor working by means of a detonating mix-

ture composed of carbureted air and pure air,

- which I ignite by means of an electrical ap-

- paratus working without a battery and in

which the feed of carbureted air is effected

with great regularity by means of an auto-

ELtIG carburetor with a float which may or

may not be warmed by a branch from the ex-
haust, and the tightness of the eylinder of the

a .,ca,rbmetor isassured byan escape-v alvewhich

is easy to be cleaned. This is a compressed

air and gas motor, the action of which may

be cons1dered as dn*lded into four periods as |-

 follows.
and the atmospheric air, forming together a

The aspnatlon of the carbureted air

~ detonating mixture, is per t’ormed by ‘the pis-

35

~ of the products of combuemon n the fourth
40 D

ton of the cylmder during the first period; the
same piston compresses thls mixture during
the second period; there is ignition and ex-

plosion in the thnd period; and evacuation

eriod.

Flo' 2 an end

_elevation; Fig. 3 a plan view and Fw‘ 4a lon-

45

gitudinal Vertlcal sectional view on lme A.B.

of Fig. 8, of a motor engine embodying my

mveutwu Fig. 5 represents a -longitudinal
sectional view on line B F of Figs. 1, 3, and

o 4, of themovable bobbin turning in the buneh

of magnetmed plates which eonstltute with it |

3ri.l' :50 the electl ic genemter of the wmtmﬂ' appara-

In the accompanying drawings: Flﬂ'me 1-
represents a front elevation;

]

|
F
F
4

through it (Fig. 4).
a ﬂoa,tmﬂ' apparatus which is kept in equi-.

tus

represents a longitudinal seetlona,l view on
line G H of Flﬂ's 2, 3 and 6, of the pipe or

Fw 6 1ep1esents a vertical tmnsvelse-_- |
_sectlona,l view on line C D of Fig. 3. Fig. 7

neck u serving to admit the carbureted air 35

into the eylmdel
The same letters and uumemls of refference

The carburetor which serves to'feed my
motcu is eomposed of a receiver ¢ which re-

1 ceives the carbureted hydwﬂ'en that is to be
used. This receptacle is furnished with a
‘cover b fixed thereon with aa air tight joint.

This cover carries a smooth sleeve ¢ bored to
exactly fit the tube d allowing the tube d to
slide through it easily but alr-tight.

low crown e serving for the passage of the

carbureted air, the cireular aroove of which

ring e eommume&tes ‘with holes pierced in
the COver.
other direction by means of the tube { with

and 7), the opening of which at the proper
moment permits of the aspiration into the
carburetor and the consequent admission of

carbureted air into the eylinder, for this neck -

u is mounted on the neck « (Figs. 2, 3, and 6),

'W1th which it communicates and whlch 1tself -
communicates with the cylinder.

Through the sleeve of the cover with a slid-

On the
1 eover is.also mounted an annular neck or hol-

This erown ¢ 18 connected in an- .

111(_11(3&1:6 the same parts in the several figures.,

6o o

0

the neck « in which a valve v works (Kigs. 6

75
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ing fit shdes the tube d having an enlarged

pertlon at the lower end on wlneh is ﬁted_

zine, or other suitable metal on whichis fixed

by means of screws, a ring of cork f carrying .
a disk of perforated sheet metal as iron, tin,

a piece of cork g. Between this last and the =~

interior portion of the enlargement of the
tube is a bed of iron turnings or chips for the
purpose of dividing the air which passes
This combination forms

librium by means of aring racting asa coun-

terwelﬂ‘ht and suspended by chams passing
over smdll pulleys and attached at their other
ends to the ring of cork.

This apparatus

floats on the hydro carbon sinking intoitonly
a certain distance which always remains the
same whatever may be the levelof theliguid.
A cmled pipe 4" may be plaeed 11151de the
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~the liquid mass, in-which 1t becomes
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‘motor which works it.

497,048

recipient a at the bottom and fastened at each | spindle ¢’ is hollow and the hollow contains

extremity to the side of the recipient with an
air tight joint. Atoneend thispipe is connect-
ed to and forms acontinuation of another tube
2’ supplied with a cock which communicates
with the exhaust pipe. By opening this cock,
a part of the exhaust passes through the
tubes " and y” and communicates its heat to
the mass of hydro-carbon contained in the re-
cipient. The tube y” at its other extremity
communicates with theouter air through the
tube Z’. This deviation of the exhaust has
for its object not only to prevent the lower-
ing of the temperature of the hydro-carbon
as the air becoming carbureted takes up the
highest parts, but also to increase the tem-
pelature of the liquid mass in cold weather
so as to facilitate theseparation of the vapors
or of the lighter and more volatile parts of
the hydro- carbon, The apparatus may also
be supplied with a gage to %how the level of
the liquid.

This “carburetor works in the following
manner:—The piston P of the motor thh
acts as an air pump sucks in the passing air

through the neck . This air enters the car-

buretm through the upper part of the tube d
which is open, passes through this tube and
through the bed of iron ehlps or turnings,
Whele it is divided, then through the portion
of hydro-carbon included between the bottom
of the bed of iron chips and the surface of
carbu-
reted, and so on to the neck e through the
eorrespondmn* holes of the cover b. Thence
it goes into the cylinder R of the motor, pass-
ing through the tube £ and the neck u, and,
as 11} passes over the valve ¢ which 1s 1n the
neck x mixes with a certain quantity of cir-
culating air which at that moment is sucked
in from outside through this neck by the pis-
ton. The valve y of the neck « which com-
municates with the outer air is in fact open
at the same time as the valve v, so that the
piston P sucks in at the same time both car-
bureted air and pure air, which go into the

cylinder together there combining and form-
The electrical ap-

ing a detonating mixture.
paratus which serves to ignite this mixture
comprises a small magneto-eleetric machine

and an arrangement for breaking the electric

circult for the production of the spark for ig-
niting the mixture.

The generator consists of a buneh or body
of magnetized steel platest fastened together
and held tightly between two cheeks or face
plates, which serve as a frame or support to
hold and carry the several parts, and of a
bobbin 7 composed of a number of plates of
soft sheet iron upon which is wound a wire
of a certain diameter. This bobbin, which al-
ways turns Iin the same direction between
the poles of the magunetized bunch or body
of plates 7, carries two journal spindles. One

o’ (Ifig. 5) is solid and on it is fixed the pul-
ley b’ connected by a strap to the shaft of the
The other journal

“brushes A"’ which can oscillate freely.

a body of some insulating material pierced
lengthwise with two holes, into one of which
passes the inside wire of the bobbin and into
the other the outside wire,—these two wires
being thus completely insulated. On the
outside of this same insulating material 1s
fixed a commutator d’ composed of two half-
ferrules of brass separated from one another
the space of a few millimeters. Oneof these
half-ferrules is connected to the end of the
outer wire of the bobbin and the other tothe
end of the inner wire. |

Above and belowthe commutator are placed
small brushes A’ A’/ of brass wire, always
bearing lightly on the commutator.
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If t;he flywheel of the motor is turned the '

bobbin begins to move; each of its poles is
magnetized alternatelyina contrary direction
by passing before the poles of the fixed mag-
net, and there is produced in the wire an 1n-
duced current the direction of whichchanges
at each half revolution. The commutator
which I have described, directs this current
always in the same direction. On the two
cheeks or face plates at the sidesof the mag-
netized bunch, two sockets are fixed acting as
plumber blocks for the journal - Spmdles of
thebobbin. Onone of these cheeks two small
columns are also mounted terminated by a cap
of insulating material. One 7'/’ carries the
The
other serves to connect the brushes with the
conducting wires ’7 [". -

The breaking of the current and consequent
production of the spark is obtained by an ar-
rangement formed of two parts, one marked
[, the other marked m, to each of which is
fixed the end of one of the two conducting
wires.

The veltlcal part [ is composed of a support
fixed firmly on the cylinder and fitted to it
with a close joint, but insulated from it by
means of the insertion of sheets of asbestus
and of insulating washers around the bolts.
This support carries an igniting finger A,
which a small spindle, worked by a spring,
tends always to draw downward. A guide
for the upper end of this spindle is mounted
on this support and serves at the same time
as a stop to receive the thrust of the spring.
A small stuffing-box prevents any escape
around the spindle. The height of the finger
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A can be regulated at will, so as to compen-

sate for its wearing away. |

The part m is composed of a support i’/
(Fig. 6) fixed firmly on the eylinder with a
tight joint, but insulated from it by the in-
sertion of sheets of asbestus and of insulat-
ing washers around the bolts. In this sup-
port a spindle turns carrying
small toothed wheel B placed beneath the
finger A which presses pretty heavily upon
it. The other end of the spindle carries a
ratchet and pawl 10, 11, Fig. Loperated by an
insulated connectiug rod m’ (Fig. 1) by which
the spindle at the proper moment is made to

at one end a
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'turn a, certem dlstanee

Fig. 6 prevents any escape round th1s spindle.

blfureated ends of a forked lever. a which

A stmﬁnn box n' 8 and carries two small lugs WhlGh fit 1nt0 the_ |

When the flywheel turns and the spindle | serves to give motion to the exhaust valve

of the horizontal part is at rest, that isto say
during the return of the pawl, the finger rest-

‘ing on the small toothed wheel B gives to the

~current a circuit completely elosed But 1if

10 |
~ turn the wheel B a few teeth, the finger A
passing brusquely and with frlctmn from ene_j
~ tooth to the next and so on to as many teeth |

‘the movement is continued the pawl again
engages theratchet and causes the splndle of

the horizontal part to move and consequently

~ as pass, which determines as many breaks in

- 20
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—haust pipe.
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the current and as many sparks..
- The whole cylinder R, excepting the ends,
is surrounded with wa,ter the object of whlch
is to prevent it from becoming too hot.

The cylinder head 7 inside which is the ex-

haust port, is the part of the motor where the.
heat reaches the highest piteh. That part of
‘the exhaust pipe nearest the cylinder is
formed inside the head n and is surreunded

by a cavity in said head represented 1IN sec-
tion in Fig. 4. I cause the outer air sucked
into the cyhnder by the piston to enter
through this cavity, through the connection

Y, Fle 1, 2 and 3 in which it is heated by
- contact mth the walls thereof and therein
absorbs a. part of the heat given off by the
~ burned gases in their escape throun*h the ex-
| With the air thus heated a
- smaller qua,ntlty of gas or carbureted air is
| reqmred to produce a given effect than. if the

alr were admitted at a lower temperature.
To facilitate the cleaning of the exhaust

valve, the rod of this valve travelses the ex- |
haust pipe and is fitted at its end with a small |
This collar is |

collar O in which it can turn.

40 stepped by a ring or but‘ron P fixed on the rod,

and a connecting rod s.
this connécting rod or elsewhere tends always

and whleh is“in its turn worked by a cam 7
- A spring placed on

to keep the valve inits seat. Themilled but-

ton p at the end of the rod of the exhaust
valve rod allows, without anything or parts

being taken down or removed, of the valve
bemg turned in its seat and thus ground or

cleaned. -

What I 01&1111 1b-¥

1. In combination in a gas engine, the cyl- -

inder the piston, the gas SU];)pl} and control-
ling valves therefor, the exhaust valve and the
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operating means therefor including a forked

lever, a connecting rod and a cam, the stem

of said valve ha.vmg a loose connection with
6o
button for turning the stem and grinding the

its lever whereby it may be turned and the

valveuponits seat ,substantially as desembed

- 2. In eombm&tmn the piston and cylinder,
‘the gas supply connections, the finger A, the
‘spring stem therefor proj eetmg radlally from |
the cylinder, the shaft journaled on the eyl-
inder and extending under the finger A, the
ratehet.wheel on the end of the said shait the

pawl and the ratchet for turning the ehaft
the means for opera‘rmﬂ' the same, and the

‘electrical connections to the finger A and to
the ratchet belew the same, substantmlly as

described.

In witness whereof I have hereunto setmy

ha,nd 111 presence of two witnesses.
' EUGLND ALFRED DURAND.

ertnesses
- JULES FAYOLLET
AUG. VINCK.
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