(No Model.)

E. L. C. COMTE D’IVERNOIS.

PROCESS OF AND APPARATUS FOR CARBURETING AIR.

No.. 2565,048.

Patented Apr. 4,1882

— —
" S

Al

— e e ] e

-—f— 4 _
HROATA
Vi

\

T

1

z

...r#!!!ffffffffﬂiifff#ffffﬂuwﬂﬂﬂﬂ.ﬂbﬂm

/] %

1111

Fil XA OOR “?’f.ﬁ’}r’ff#w u ’ u@ffff#‘r“nﬂf‘ﬁ#"ﬁ‘ﬂrff#ﬁ
. - ' J " - T

i ZZ N A ﬁ_

)
\
1

2 —

3
!

r

:
3

-4

' - . [ S F

"H‘ I.l
1 . *
QLSS o b . }

111111
:

-
SN
-
Ny
-,

1 Ao
A\

L -
'l..lll*]=
* "Ii‘il-l-

AOS NN VAR ANNENANNEARN

-‘I'
e
NS
A«

AN ENH TR
II.ll"
I.I"h.
AN
I SANSCSCRSANNA,
7N
W

:.'..."

ZN\

7

/

/.
|

L s
w (P

r’
|
AT

!
]
-
1
!

£ e —
v - VA7 TR 777 7L b 2 AL GG CIFI L IIIGTLIIT IO L
a1 7 i VM ] O N N MR -}

Ny

.._..44,41&0*&&%&-_&#"*#“4“&“*”*“ N DL
uiiﬁifﬁiiﬁﬁftﬁﬁﬁﬁ % f#ii#ii#‘*ﬁ#ﬂ T T ]
-1..-..0#.'* fiﬁﬁ.’f#iﬁ***& p s b (2
0000 e 120 10050 et s e
PRI AR K AN i
IS K ICIRR IS AN $1 e
B0 0 00 U 0 d (9,05 o 0 0 0.0 ZHT
OO LK PSS e N
. .1_-,#10.# *#an.ﬂﬂ.i tﬁ#&ﬁﬁ%ﬁﬂ#ﬁ#ﬁ#ﬁﬁ 7ot ti1-
Mol ?##iﬂﬂd.d@lplujaﬂmvt I S 7 = e
7R PSS OSKRATRE KR IIHH XX = | L]
e g
RS ORIKIERIKICS — il
SRS Fo&*#.-:rﬂti#ﬁ% BN
BRI ISEKINSI X
0960722520 %00 e sl vluTe oy
RSB RISRIGIPIR LS _
1 PXIRRIRREIPEIEAX

Y
v
o "..:l'."if

!
Y

Lrver tor

i

L L Ca

g

il

v,

A

Witriesses

2oyt 7B ans

N. PETEES. Ehcto-Lithographer, Washington. D. C.




,.f;-?

10

15

20

25

30

35

40

45

« Lo all whom +t may concern:

{UNTTED STATES

PAaTENT OFFICE.

BARDLEY LOUIS CHARLES, COMTE D'IVERNOIS,

OF PARIS, FRANCE.

PROCESS OF AND APPARATUS FOR CARBURETING AIR.

SPECIFICATION forming p&lt of Letters Patent No. 255,948, dated April 4 1882

Application filed Aungnst 25, 1881,

Be it known that 1, KARDLEY LOUIS
CHARLES, COMTE D'IVERNOIS, of Paris, in the
Republic of France, have invented certain new
and useful Impmvements in Processes of and
Apparatus for Carbureting Air for use in (;as-
Engines and for other Purposes, of which the
following specification is a full.description.

-The present invention has for its object to !
enable air to Le carbureted so as to form at
will an explosive mixture adapted for use 1n |
gas-engines, or a combustible gas capable of
burning for the production of light or heat, to
utilize the waste gases from a gas-engine in
the carbureting process, and also to produce a
simple and efficient carbureting apparatns em-
bodying or capable of use fox carrying iuto
effect the above-mentioned prmmples -

The process of carbureting air and render
ing it either explosive or illuminating at will
consists 1n placing a hydrocarburet in contact
with a body heated to a temperature sufficient,
to vaporize the hydrocarburet immediately,
and in mingling the required proportion of va-
pors thus produced with the air which 1t 1s
desired to render carbureted.

In the present invention the heated bod y
generally employed for vaporizng the hydro-
carburets is a metallic plate, and although the
invention is not limited to a plate, yet 1n
this specification the words ¢ hot-plate” will
be used to indicate the body on which the hy-
drocarbuorets are vaporized. This plate forms
the bottom of a Kind of box or chamber of
small height, and provided with openings,
some of which serve to admit the exterior air,
and others to conduct away this air to where
it is to be utilized after having been carburet-
ed in said box by its infermixture with the va
pors produced by the flow of the hy drocarbu |
ret onto the hot- plate forming the bottom of
said box.

“When the present process is employed for
working engines driven by explosion the hot-
plate may be maintained at the required tem-
perature either by means of the heat developed
in the ¢ylinder by the explosions or by means
of the residual gases from the explosions, and
in this latter case the degree of this tempera-

(No model.) - Patented in Encland July 8, 1820,

| placed in a convenient position on the escape

or exhaust pipe of the engine, or on the box
itself, for the purpose of permitting the entry

of the whole or a part only of the residual

gases from the explosions. In consequence of
this new and exgellent utilization of the heat
in these machines, which is usunally lost, gas-
engines may he werked in the open country as
in towns, or in-fact wherever they may be re-
quired, by means of the small vaporizing ap-

55

bo -

paratus, whereby these engines are enabled to

produce their own gas.
For practically applying the above process
all that is required is to cause the residues

from the explosions, when they leave the cyl-
The tem-

inder, to pass under the hot-plate.
peratare of these gases is sufficiently high to
easily maintain the temperature of the hot-
phte for the continnous vaporization of the
hydrocarburet.
buppoemg 1t to be required to work a gas-
engine by means of the present process, and
that the cylinderof thisengine sucks or draws
in af each stroke of the piston two liters (two
thonsand cubic centimeters) of explosive mix-
ture, composed, forexample,of ninety-seven per
cent. of air (nineteen hundred and forty cubic
centimeters)and three percent. (sixty cubiccen-

timeters) of hydrocarbuaret vapor,all that is re-

quiredis, first, at each strokeofthe pistontocon-
duct onto the hot-plate the quantity of hydro-

carburetliquid necessary to producesixty cuabic

centimeters of vapor; and, second, to allow the

entry during thistime into the flat box or cham- |
ber of which the hot-plate forms the bottom of 85 l
nineteen hundred and forty cubiccentimetersof

air, which, on mixing with the nascent vapors
on the hot-plate, forms the required explosive
compound, and which, drawn in by the piston,

as required, will fill the emptyspace in the cyl-

inder, there to be ignited and cause explosion.
Pure atmospheric air may be introduced

either into the eylinder or into the tubes lead-
ing to it when the air that has passed over
the hot-plate is carburefed to too high a de-
gree.
thus charged is closed the flow of carbureted
air ceases naturally, to commence again at the

required moment, and the action of the motor

zo ture may be regulated by means of a cock [ or engine goes on regularly and indefinitely.

“ - "

As soon as the eylinder of the motor
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For insuring the thorough mixture of the air | covering with wire, or in any other suitable

with the vapors, and to prevent all possibility
of a communication of flame to the mixture
from the interiorof the motor-engine to the ex-
terior, it is advisable to provide the tubes
through which tbe carbureted air flows from
the hot-plate to the cylinder with checks or
wire-gauze.
theemisston of the hydrocarburet onto the hot-
plate insuch mannerthatits vaporization takes
place regularly and continuously, so that the
various parts of the air passing over the hot-
plate are carbureted.

- It 1s of course necessary for the starting of
the apparatus to heat the hot-plate to tho re-
quired temperature,either by means of lamps,
blow-pipes, braziers, chemical processes, or in
anyother suitable way,until the residual gases
from the explosions are sufficiently great to
maintaln the required temperature.

By this processnotonly petroleam and vola-
tile oils may be utilized, but also thick oils,
(which are very economic,) by giving a higher
or Jower temperature to the hot-plate, accord-
ing to the hydrocarburet to be vaporized.

Meters, cocks, pistons, bellows,or any other
appliances or means may be employed for con-
ducting the hydrocarburet onto the hot-plate

- through one or more pipes in any desired di-
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It may also be allowed to low with
more or less force, and, if necessary, may be

projected against a check or obstacle for di-

viding it and rendering it easy to vaporize.
The appliances are regulated in such manner
as to conduct the hydrocarburet gradually on-
to the hot-plate,so that the necessary quantity
will be vaporized in the required timne, so that
the different parts of the air flowing onto the
hot-plate during this time will be carbureted
to the required degree. The quantity of airis
easily regulated in proportion to that of the
hydrocarburet by increasing or diminishing
the size of the openings through whicliit is ad-
mitted to the hot-plate.

In using the present process for the manu-
facture ot gas for illuminating purposes the

‘proportion of mixture of the air and hydro-

carburet vapor is regulated accordingly.
The carbureted air may be drawn off by the

combustion at the burners, or may be forced

onward by a fan-blower, if necessary. A
blower may be employed to throw the air onto
the hot-plate, even when it is required to work
an explosive-engine. The tubes also, which
are provided with checks and wire- gauze,

through which the carbureted air passes in

its passage from the hot-plate to the eylinder,
may likewise be heated, if found desirable.
The air, previous to its mixture with the hy-
drocarburet vapors, may be heated by the resi-
dues from the explosions by causing it to cir-
culate in tubes made to wind around or encir-
cle the cylinder or its casing, or in any other
manner. o | |

It is preferred to roughen.or corrugate the
surface of the hot-plate by grooving, filing, |

It 1s also desirable to regulate

manner, so as to render the vaporization of the
bhydrocarburet more rapid by increasing the
heated area, and also to prevent the hyvdrocar-
buret fremassuming the spheroidal state. This
may also be prevented by regulating the tem-
perature of the hot-plate so that it will be be-
low that point at which the spheroidal state
is produced in the hydrozarburet employed, or
by placing above and ata short distance from
the hot-plate anotherplate,whichisintended to
flatten or crush the drops of bydrocarburet,
which cause the spheroidal state. Thisupper
platemay beperforated,sothatthevapors which
form under it may rise freely and mix with the
air, and it may, if required, have a circular or
other motion, and may alsobe heated. Finally,
1t will be understood that several hot-plates,
pumps, pistons, bellows, meters, or other ap-
pliances may be employed in connection with
the apparatus, if desired.

The accompanying drawings, which form a
part of this specification, represent an appa-
ratusconstructed inaccordance with theinven-
tion.

IFigure 1 1s a vertical section of the appara-
tus for carbureting air on line x y of Fig. 2.
Ifig. 2 18 a plan view of the same with the top
plate removed for the Dbetter exhibition of
parts, and Ifig. 3 is an end elevation.

The air to be carbureted enters the orifices

A and passes through the small openings ¢ in
This plate is movable laterally in

plate B.
ways in the frame D, and its movement is ef-
fected by means ot a screw, ¢, supported in a

stad, O, or frame I, and turned by means ofa

gnob, d. The object of the perforated plate B
1s to regulate the supply of air by increasing
or diminishing the size of openings a. By turn-
ing knob d moreor less of each of said openings
13 presented to orifices A, and the supply of air
15 thus increased or diminished. |

The hydrocarburet is introduced through a
tube, I/, connected withan opening, F,in plate
G, and provided with a cock, e, for regulating
the supply of the liguid. Said tube terminates
in & number of smaller tubes, 7, by which it is

‘brought 1n contact with the hot-plate or vapor-
1zing-surface E. As the result of employinga

number of small tubes the liquid is vaporized

as soon as it comes in contact with the plate E..

The vapor thus produced is mixed with the air
entering through orifices A to the vaporizing-
cham ber, of which hot-plate Ii forms the bot-
tom, and the mixtare is conducted thence to

the apparatus where itis tobeutilized. Checks
g ¢, secured to plate G, assist in effecting the -

admixture of the air and vapor in its passage
to cylinder H, This eylinderis provided with
a number of small plates, 2, supported by rings
h' and pierced with holes 4/, the plates being

so arranged that the boles /' in one are oppo- .

site the solid portion of the next. The air and

vapor,incirculating through and between these

plates, are more thoroughly mixed together.
Above the plates & are several thicknesses of
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wire-gauze, k, which both aid in effecting a | exploded, and conducting the hot products of

thorough mixture of the air and vapor and also
prevent the communication of lame to the car-
bureted airin eylinder H. The carbureted air
is eonducted to the motor by pipe K.

The temperature of the plate K is maintained

during the process of carbureting air by the.

residual gases from the explﬂsmns in the eylin-
der of the gas engine. To effect this the resid-

nal gases or products of combustion are con-

ducted through a pipe, M, connected with the

- exhaust or waste pipe of the motor-cylinder,

to an S-shaped flue or passage, S, through
which 1t is caused to eirculate under the hot-
plate E. This particular shape of the flue or
passage S keeps the residual gases for a longer
time in contact with hot-plate E, more perfectly
heating the latter. T'he gasesescapefrom pas-
sage S through pipe L, which passes through
cylinder H, the heat of said gases thus serv-

‘ing to maintain the temperature of carbureted

air in said cylinder. The pipe L, which may
be of any desired length, communicates with
the atmosphere,and through it the gases freely
escape. |
For heating plate K at the commencement of
the operation the bottom plate, o, which slides
in grooves in the frame, is removed and the

- heat applied directly to plate X by any desired

means. When the proper ftemperature is aft-

-tained cock e may be turned, the carbuareting

operationimmediately begins,and the tempera-
ture of plate E is maintained by the gases of
combustion circulating through passage S, as
explained. A cock may be conveniently placed

in pipe M to regulate the snpply of the gases

of combustion admitted to the apparatus. For
ascertaining the temperature of the gas, so as
toregulateits supply accordingly,a thermome-
ter may be placed in tube T.

The drawings represent a half-sizeapparatus
for carbureting air with which satisfactory re-
suits have been obtained in connection with a
oas-engine, the gasin tube Lk havingatempera-
ture of 118° to 120° centigrade.

Various modifications may be made in the
the apparatus without departing from the spirit
of the invention, and parts of the invention
may be used without the others.

The hot-plate or vaporizing-surface may be

made of a cylindrical, spheroidal, or other

shape as well as a plate properly called, and
of any material, metal being preferred. It
may be regualar or irregular, of a greater or
less thickness, and may be placed vertically,
horizontally, or inclined. The height of the
box or chamber of which the hot-plate forms
the bottom may be made greater or less, if
deemed expedient.

Having now described my said invention
and the mannerofcarrying the same into effect,
what I claim is—

1. The method of a,rburetmg air for gas-
engines and utilizing the waste gases from said
engines by vaporizing the hydrocarburet, mix-
1ing the vapor with air, conducting the mixture
to the cylinder of the gas-engine, where it is

|

explosion into the carbureting apparatus to
heat the same, substantially as described. 70

2. The combination of the carbureting-cham-
ber provided with a vaporizing-plate and air
inlets or passages with a pipe for delivering the
hydrocarbon terminating in a series of small
tubes above said plate and extending to dif- 45
ferent portions thereof, substantially as de-
sceribed.

3. Thecombination, withacarbureting-cham-
ber provided with a vaporizing-plate and a pipe
fordelivering thehydrocarbon, of aseriesof air- 8o
inletopenings extending the mdth of said plate
and a common valve for regulating the flow of
air through said openings, substantially as de-
scribed.

4. The combination of a delivery-pipe for the 83
hydrocarbon and the carbureting -chamber
provided with a vaporizing-plate adapted to be
heated, and also with inlet and outlet openings
just above the level of said vaporizing-plate, on
opposite sides of the same, so that the air go
sweeps 1n a broad belt over the surface of said
plate and earries off thehydrocarbon as it vola-
tilizes, substantially as described.

5. The combination, with the volatilizing-
chamber provided with air-inlets and a vaporiz- g3
ing plate or body, of a mixing-chamber having
a series of perforated diaphragms for securing
the thorough mixture of the air with the hy-
drocarbon vapors as they pass through sal(l
chamber, substantially as described. C10C

6. The combination of the corrugated or
roughened plate, passages for admitting airin
contacttherewith,andapipeterminatingabove
said plate for dropping hydrocarbon thereon,
substantially as described. 10§

7. The combination, with the pipe for deliv-
ering hydrocarbon and the volatilizing-cham-
ber having inlet for air and ountlet for the mix-
ture of air and hydrocarbon vapor, of an S-
shaped flue beneath said chamber, substan- 110
tially as deseribed. -

8. The combination, with the vaporizing-
chamber, of a2 mixing-chamber connected with
the vaporizing-chamber and a flue communi-
cating with the space under the latter, and r1g
passing through the mixing-chamber for main-
taining the temperature thereof, substantially
as described.

9. The combination, with the v aporlzmg
chamber provided with inlets for the air and 120
outlets for the mixture of air and vapor, of the
mixing-chambercommunicating with thelatter
and having a check, perforated plates, and
wire-gauze therein, substantially as described.

10, In an apparatus for carbureting air, a 125
vaporizing - chamber, the bottom of which is
formed by the plate by which the vaporization
of the hydrocarbon is effected, and two oppo-
site sides of which contain the one air-inlets
and the other outlets for the air and vapor, the 130
air in passing through said chamber sweeping
over the top of said plate, substantially as de-
scribed.

11. In an apparatus for earbureting air, a




-a flue or passage beneath said plate adapted

4 255,948

volatilizing - chamber provided with a plate
adapted to be heated for effecting the volatili-
zation of the hydrocarburet liquid, means for
admitting the latter into contact with said
platein regulated quantities,inlets or passages
for admitting external air into said chamber,

to convey heat thereto, and devices for effect-

ing the thorough admixture of the air and by- |

[

drocarbon vapor, substantially as described.

In testimony whereof I have signed my name
to this specification before two sabseribing
witnesses.

E. L. C. CTE. D’YIVERNOIS.
Withesses: -

HEMILE BARRAULT,
AUG. VINCK.
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