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’

 HENRY GARDE, OF LONDON. ENGLAND.

APPARATUS FOR CARBURETING AIR.

SP.EGIFICATfON form_ing_ part of | Letters Patent No. 762,477, dated June 14, 1904.
" Application filed Pébruﬁ,ry 2,1008. Serial Ho, 141,403, (No model.)

Lo all whom tt may concern.: |
- Be it known that I, HENRY GARDE, a sub-

- Ject of the King of Great Britain and Ireland,
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residing at No. 2 James street, Haymarket,

London, in the county of Middlesex, England,
have invented new and useful Improvements
1n and Connected with Apparatus for Carbu-
reting Air, of which the following is a speci-
fication. | o

My invention relates to apparatus for car-
bureting air in which I am enabled to car-
burize the air at a temperature below that of

the normal atmosphere, by the use of which-
apparatus condensation in the pipes or mains

1s prevented and wherein a mixture of air and
vapor of practically constant density is pro-
duced. The air is compressed by means of a
pump of ordinary construction or by means
of a pump macde on the principle of an Archi-

medean pump or screw revolving in a cham-

ber containing water, glycerin, oil, or other
suitable liquid and provided with means for
permitting of the access of air, and the air
may also be dried by any suitable apparatus,

1f found necessary or advisable. The Archi-

medean screw takes up a certain amount of
alr and liquid at each revolution and dis-
charges both air and liquid into an inclosed

chamber which isin connection with the afore-

sald pump - chamber. The inclosed com-
pressed-air chamber is in communication with
another chamber containing a suitable light
hydrocarbon liquid in such manner that the

compressed air is introduced below the sur- |

tace of the hydrocarbon liquid in the form of
a number of fine jets. The air being under
pressure and lighter than the liquid rises and
carries with it a certain amount of the hydro-

carbon in the form of vapor, and the mixture

of air and hydrocarbon vapor is carried off

from this carbureting-chamber by a pipe to
the burner or burners it is intended to sup-

ply. In order to keep the hydrocarbon lig-
uid at as equable a temperature as possible,
the carbureting-chamber, the compressed-air
chamber, and the pump - chamber are all
mounted on a reservoir containing the hydro-
carbon liquid, and the carbureting-chamber
1s provided with a pump connected to the
same shaft as the air-compressing pump, so

that when the latter operates the hydrocar-
bon-pump also receives motion and pumps the
hydrocarbon liquid from the farther end ot
the reservoir by means of a suction-pipe into
the carbureting-chamber, thus keeping up a
constant fresh supply of the hydrocarbon lig-
uid. In order to maintain the proper level
of the hydrocarbon liquid consistent with the
requirements depending upon temperature of
the atmosphericair, and so on, and to keep up
a’circulation of the liquid, the carbureting-
chamber is provided with a surface overflow-
pipe communicating with the reservoir, and
this pipe is made adjustable as to height

either by manual adjustment or mechanically

or automatically by means of clockwork or a
float or diaphragm or other device connected

thereto which is sensitive to alterations in
the temperature or in the density of air, gas,
or mixture thereof in which it is situated.
The carbureting -chamber is surrounded by
water, glycerin, or other liquid, which is kept
in constant circulation by the air-compressing
pump for the purpose of still further aiding

1n keeping the temperature of the apparatus

normal, or there may be a .constant supply of
water from the main or fromany other source.

Figurelof theaccompanying drawingsillus-
trates 1n sectional elevation an apparatus
constructed according to my invention. Fig.
2 1s a plan on the line II I1, Fig. 1: and Fig.
3 1s a transverse section on the line T1I 111,
KFig. 1. -

‘The apparatus consists of an oblong outer
case or tank divided at about one-third its
height by a partition, forming the oil-reser-
voir @ below, and the air-chamber . com-
pression-chamber ¢, and carbureting - cham-
ber d above. By thus inclosing the carburet-
ing chamber or tank within- the same casing
containing the pump or the compression-
chamber,or both, I obtain a decided advantage.,
as any tendency for lowering of temperature
which would occur. from the evaporation of
the liquid in the carbureting-chamber is com-
pensated by the increase of temperature in
the pump or compression-chamber, or both.
The air-chamber / extends the full width of
the outer case, while the compression-cham-

ber ¢ and the carbureter o are of less width, 100
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leaving a narrow channel along the sides of -

these two chambers, (marked Fand ¢ on draw-
ing Fig. 2.) A similar channel 7 in connec-
tion with 7 and ¢ 1s provided between the
compression-chamber ¢ and the carbureter ¢
and another channel 7 between the carbureter
and the right-hand end of the outer tank.
The bottom of the air-chamber § and the com-
pression-chambev ¢ are formed by the top of
the oil-reservoir «, but the bottoms of the
channel /4 and of the carbureter ¢ are at a
higher level, as shown ondrawings, the sides
k and [ extending down to the top of the oil-
reservolr «, thus forming the tunnel 7, ex-
tending from the right-hand side of the com-
pression-chamber ¢ under the channel 4 and
carbureter ¢, communicating with the chan-
nel 2. The plates forming the two sides 72 and
o o the compression-chamber ¢ and the car-
bureter ¢ are perforated with holes » where
they cross the channel /4, as shown. The
oll-reservoir « extends the full length and
wicth of the apparatus, and 1t is provided at
the left-hand end with a small glass panel or
gage ¢, by which the level of hquid in the
reservolr can be observed, and a draw-off
ralve or cock 7.

In the air-chamber 4 is fixed a hollow drum
or cylinder s, hermetically closed at the left-
At the right-hand end it contains
a central opening, on which is fixed the short
hollow shaft 7. A shaft «, having a pulley or
wheel » mounted thereon, is fixed to the drum
and projects at the left-hand end through
bearings «¢ in the outer tank and also runs in
a bearing «1nto the carbureter, both bearings
being provided with stufing-boxes or other
means for forming a tight joint. The right-
hand end of this shaft « is suitably provulod
with a crank-disk %, having a crank-pin z,
which 1s conveniently made a(],]u_st‘tbl as to
its throw. Connected to the crank-pin is a
connecting - rod 1, which is jointed to the
plunger of a pump 2. Around this drum s
are wound four tubes 3 of a square or other
suitable section, beginning at the left-hand
end. These tubes start with open ends at
polints opposite the ends of two diameters
drawn at right angles to each other on the
cross-section of the drum. .Ifach tube is
wound around the drum for a length of from
onc revolution and a half to two revolutions
and a quarter of same and then enters the in-
side of the drum s, where 1t is cut off about
flush with the inside periphery of same, as
shown, for instance, at ¢, Fig. 1. A quarter

of the circumference ot the drum is left be-

tween the end of one tube and the commence-
ment of another.” The top of the chamber is
provided with a 1id or cover 4 with air-holes
5 in same. The said chamberis also provided
with a draw-off or stop-cock 19.

On the top of the compression-chamber ¢ is
fixed a funnel 6, with stop-cock communicat-

pipe 22.
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ing by the pipe 7 with the oil-reservoir «, and
there i1s also a satety or blow-off valve 20.
The top of chamber ¢ 1s hermetically closed
by a manholé-cover 8 and has also connected
to 1t the pipe 9, with stop-cock 18 communi-
cating with the carbureter ¢. The pipe 9 is

brought from the compression - chamber ¢
through the top of the carbureter ¢, as shown,
down near to the bottom, whereitis connect-
ed by branch pipes 10 to a circular pipe 11.
These branch pipes and circular pipe contain
a number of fine perforations on thelr under
sides. The pump 2 passes through the bot-
tom of the carbureter ¢ and through the tun-
nel 7, and 1ts suction-pipe 12 extends to the
cxtreme left-hand end of the oil-reservoir.
An overflow-pipe 13 13 also fixed in the car-
bureter, connecting with the oil-reservoir, as
shown, throml"'h A pluo and barrel cour)hno'
14 with a T or three-way bore and fitted with
a handle or indicator 15 on the outside. The
carbureter ¢ 1s hermetically closed by a man-
hole-cover 16 and has an outlet or discharge
pipe 17 with stop-cock, as shown. In order
to equalize the pressure in the carbureting-
chamber and the reservoir @, I connect the up-
per parts of the two dmmbers by means of a

The apparatus works as follows: The oil-
reservolr .« 1s filled with the carbureting lig-
uid through the funnel 6, and the carbureter
d 1s likewise filled to the level required. The
level of the carbureting liquid 1s regulated
by the handle 15, which raises or lowers the
overflow-pipe 13, as desired. The air-cham-
ber 7 is filled- Wlth water to the level of about
the center of the drum s, the water at the
same time rising tothe samelevel inthe chan-
nels 7, ¢, A, and 2 and by means of the tun-
nel 77 In the compression-chamber ¢ to such
a height as the pressure of air 1in the cham-
ber will admit when the apparatus isat work.
When the wheel » 18 revolved by means of a
water-wheel, clockwork-weight, or other suit-
able motor, itturnsthedrum s. Theouteropen
ends of the tubes wound round same dip into
and take up the water, which seals the air
already In the tubes and drives 1t through
them into the inside of the drum, from whence
it passes through the hollow shaft # into the
compression-chamber ¢ The result of this
process is that continuous and steady streams
of air and water emerge from the inside of
the drum ¢ into the compression-chamber ¢,
where the -air 1s gradually compressed, and
forces the water in the chamber throuc:'h the
tunnel 72 to the channel 7, where 1t rises and
flows back through the other channels # and
¢ to the air-chamber ) again, where the same
process 1s repeated. A constant circulation
of the water is therefore provided from the
alr-chamber ¢ to and around the carbureter ¢
and back again to the air-chamber, at the
same time forming a complete water-jacket
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around and under ‘the said carbureter,
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On

opening the stop-cock 18 on the air-pipe 9

the compressed air in the compression-cham-

ber ¢ passes into the carbureter ¢ through

the air-pipe 9 and.the circular pipe 11. Tt
rises in very fine perineles through the hy-

drocarbon alreadyin the earbureter with the
‘result that it takes up and holds in suspension

a certain quantity of the oil, thus forming a
oas Whleh may be drawn off thl ough the out-

-~ let-pipe 17 to mains or pipes,to be used for
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lighting, heat, or power. The revolving of
the drum s also operates the pump 2 by means

of the shatt « and causes the carbureting lig-

uid in the reservoir ¢ to be pumped throucrh
the suction-pipe 12 from the extreme lett—
hand end of the reservoir into the carbureter
, where the surplus quantity brought up by
the pump flows back again to the reservoir

down the overflow-pipe 13, so that, as in the

case of the water, there 1s also a constant cir-
culation of the carbureting liquid from the
left-hand end of the reservoir through the
carbureter and back again to the reservoir.
The quantity of eelbuletmﬂ' liquid in the
carbureter 1s regulated by the over low-pipe
13, as this pipe can be raised or lowered at
will by the handle 15, which also indicates
on the outside of the apparatus the level
of the carburating liquid in the carbureter
@d. As the density of the gas depends upon
the temperature maintained in the carbure-
ter and also upon the period of contaect be-
tween the air and the o1l therein, this pipe
affords a simple means of keeping the gas
produced at a constant density by increasing
the column ot the oil through which the air
passes as the temperature decreases and vice
versa. Again, as the temperature oi the car-
bureter depends not only upon the atmos-
pheric temperature, but also upon the length
of time the apparatus is working, (a certain
quantity of heat being lost in the carbureting
process, ) means are pr rovided to maintain this
temperature at as level a point as possible.
The water moket and circulation already de-
seribed afford 'protection against sudden
changes in atmospheric temperature, while it
also keeps up the temperature of the carbu-
reter by conveying to it and causing it to re-
tain the heat generated by the compressing of
the air 1n the compression-chamber and the
slight amount of friction created by the re-

volving of the drum. Furthermore, by the

process of pumping and circulating the car-
bureting liquid between the reservoir ¢ and
the carbureter ¢ a constantly fresh supply of
oil of practically even temperature is main-
In this manner and by
these means the great difficulties of carbu-
reting the air are surmounted and a gas of
practically fixed density produced.

The power necessary to work the plant is
very small.

A one-sixteenth - horse - power

hot-alr engine would be quite sufficient for a
a two-hundred-light plant, while smaller
plants up to fifty lights could be worked by
welghts.

Having thus deseribed my invention, what
I claim as new therein, and desire to secure by

- Lietters Patent, is—

1. Apparatus for carbureting air, compris-

“ing means for compressing the air, a reservoir

for containing hydrocarbon liquid, a carbu-
reting - chamber supplied with hydrocarbon
hqmd trom the said reservoir, a compressed-
alr chamber, means for eupp]mnﬂ‘ compressed

air: from S‘ud chamber to the carbureting-

chamber below the level of the hydrocarbon

Liquid therein and means for causing a liquid

to circulate from the air-compressor around
the carbureting-chamber and back again, sub-
stantially as and for the purpose set forth.

2. Apparatus for carbureting air compris--

ing means for compressing the air, a reservoir
for containing hydrocarbon liquid, & carbu-
reting - chamber supplied with hydrocarbon
liquid from the said reservoir, means for sup-
plying compressed air below the level of the
hydrocarbon liquid, an adjustable overflow-
pipe connecting the carbureting-chamber and
the reservoir and means for continually cir-
culating the hydrocarbon liquid from the res-
ervolr to the carbureting-chamber,. substan-
tially as set forth.

3. In apparatus for carbureting air, a com-
pression-chamber, the combination of a pump
for forcing water or other liquid and air into
sald chamber, a reservoir for containing hy-
drocarbon liquid, a pump,a carbureting-cham-
ber supphied with hydrocarbon liquid from
the said reservolr by said pump, passages
around the said carbureting-chamber for the
circulation of water, an adjustable overflow-
pipe connecting the carbureting-chamber and
the reservoir, a connection tor the passage of
the compressed air from the upper part of

‘the compression-chamber to below the level

of the liquid in the carbureting-chamber and
a deilvery-pipe tfrom the latter for the gas,
substantially as set forth.
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4. In apparatus for carbureting air, a com-

pression-chamber, the combination of a pump

for forcing water or other liquid and air into
sald chamber, a reservoir for containing hy-
drocarbon liquid,a pump, acarburetin 0‘—elﬂm-
ber supplied with hydrocarbon hquld from
the said reservoir by means of said pump, a

passage or tunnel for the water underneath

the said carbureting-chamber in conncction
with the said compression-chamber, passages
around the carbureting-chamber in connec-
tion with the tunnel and with the pump, an
adjustable overflow-pipe connecting the car-
bureting-chamber and the hydrocarbon-liquid
reservolr, a connection for the passage of the
compressed air from the upper part of the
compression-chamber to below the level of
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the liquid in the carbureting-chamber and a
delivery-pipe from the latter for the gas, sub-
stantially as set forth.

5. Inapparatustorcarburetingair,the com-
bination of a casing divided into an upper and
a lower tank, the upper tank for containing
water or other liquid and air, the lower tank
to serve as a reservolr for hydrocarbon lig-
uid, a drum closed at one end and provided
with a hollow shaft at the other end and
mounted in the tank so as tobe capable of re-
volving on its axis, a carbureting-chamber.,
pipes coiled round the drum, open to the out-
side at one end and to the interior of the drum
at the other end for the purpose of compress-
ing air and ecirculating water round and un-
der a carbureting-chamber, an inclosed com-
pression-chamber into which the hollow shaft
projects, means for making a tight joint he-
tween the hollow shaft of the drum and the

762,477

compression-chamber, a pipe connecting the

upper part of the compression-chamber and
the lower part of the carbureting-chamber con-
taining hydrocarbon liquid, means for intro-
ducing the compressed air in a finely-divided
condition below the level of the hydrocarbon
liquid in the carbureting-chamber, a pump for
circulating the hvdrocarbon liquid between
the carbureting-chamber and the hydrocar-
bon-reservoir, an adjustable overflow-pipe in
the said carbureting-chamber and a pipe for
the delivery of the gas, substantially as set
forth. '

Intestimony whereof I havesigned my name
to this specification in the presence of two sub-

seribing witnesses. |
HENRY GARDLE.

Witnesses:
WALTER J. SKERTEN,
WiLmer M. HARRIS.
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