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large quantities of gas
mains it is not pracucable to pass the whole

ratus.

- Unrtep StaTes PaTENT OFFICE.

HIRAM STEVENS MAXIM, OF LONDON, ENGLAND, ASSIGNOR TO THE GAS
LIGHTING IMPROVEMENT COMPANY, LIMITED, OF SAME PLACE.

METHOD OF AND APPARATUS FOR CARBURETING.GAS.

SPECIFICATION forming part of Letters Patent No. 485,288, dated November 1, 1892,

| Apphc&tmn filed January 19, 1891, Serial No. 378,314,

(No modell}

Patented in England Pebruary 17,1890, No. 2,559,

To all whom it may concern: -
Beit knownthat I, HIRAM STEVENS MAXIM,

mechanical engineer, a citizen of the United

States of Amerma and a resident of London,

‘KEngland, have mvented certain new and use-

ful Improvements Relating to Methods of
and Apparatus-for Ca,rburetmn' or Enriching
Coal and other Gas, (for which T have obtained

a patent in Great Britain, No. 2,559, bearing

date February 17, 1890,) of which the follow-
ing is a speelﬁcatlon reference being had to
the accompanying drawings.

My invention relatestoanimproved method
of and apparatus for carbureting or enriching
coal and other gas by mixing h} drocarbon
vapors theremth and is chleﬂy designed to
provide for inoreasing the candle-power of
gas as 1t flows through the mains from gas-
works for the purpose of raising the quahty
of such gas to or above the usual standard.

In cases where it is desired to enrich very
lowing through the

of such gas through the carbureting appa-
According to my present 1nven1310n
therefore, I introduce the hydrocarbon vapor
from the said apparatusinto the gas-main.
My said invention comprises an improved
method of carbureting or enriching the gas

flowing through a gas-main by drawing a suit-

~able qua.nmty of the same from the main at
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any convenient part thereof by means of a

Jet or jets of hydrocarbon vapor under press-

ure, carbureting or enriching it to a high de-
gree, and then forcmﬂ' 1t by means of sald jets
back into the main, wherein 1t becomes inti-
mately mixed with the remainder of the gas.
The whole of the gas is thus raised to the re-

quired standard or candle-power.
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My said invention, moreover, comprises

other improvements hereinafter set forth.

Intheaccompanyingdrawings I haveshown

~ how the invention may be conveniently and
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advantageously carried into practice.
FFigure 118 a side elevation showing the ap-

paratus for drawing a portion of the gas from

the main, earburetmfr or enriching such oas,
and 1eturn1nﬂ“ it to the main. I‘w 2 18 a ver-
tical central sectlon drawn to an enlarged

scale, of part of the evaporator or retort for

volatilizing the liquid hydrocarbon. Fig.3is

.

|

a vertical central section, drawn to a still fur-
ther enlarged scale, of an injector whieh is

operated by the hydrocarbon vapor for the

purpose of drawing the gas from and return-
ing it to the main.

Like letters indicate corresponding parts
throughout the drawings.
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A 1s theevaporatoror retort for volatilizing

the liquid hydrocarbon. B is a steam gener-
ator or boiler for heating the said evaporator
or retort.

Cis a storage-tank for the l1qu1d hydro-
carbon, which tank is connected by a pipe D
with a pump E for raising the liquid hydro-
carbou from the storage-tank C and forecing
it through a pipe D’ into a tank K, situated
at a hlﬂ'hel level, so as to obtain the required
head or pressure for foreing the hydrocarbon
vapor from the eva,pomtm or retort A into
the gas-main G.

In the apparatus shown an injector H 1s
connected with the gas-main G by pipes J K,
forming a by-pass for the purpose hereinafter
SDecmed ~

The evaporator or retort A is eonstl ucted

with a cylindrical shell a, Fig. 2, which 1s
closed at itsupperand lowerends by suitable
plates o’ and is divided into three compart-
ments by meansof tube-platesa*a®. In these
tube-plates are fixed vertical tubes a* which
extend through the middle compmtment and
connect the upper and lower compartments
of the evaporator or retort. The liquid hy-

drocarbon from the tank Kis admitted tothe

compartment beneath the lower tube-plate a?
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through a pipe b, which 1s provided with a

stop-cock 0’, and the end of which within the
retort is provided with a T-shaped piece {?
for the purpose of distributing the hydrocar-
bon throughout the lower compartment of the
retort, and thus preventing its introduetion
duectly into the tubes at at the center of the
retort. The steam from the boiler B is ad-
mitted to the middle compartment of the re-
tort through a pipe ¢ and comes in contact
with the exterior surface of the said tubes a?,
and the water of condensation returns to the
boiler B through a pipe d. A pipe is, more-
over, provlded for conducting the hydrocar-
bon vapor from the top of the retort A to the
injector H, and this pipe is provided with a
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pipe d. | S

measure heated by the steam. ~Moreover, if |
~fromany cause the supplyof steam should fail, |
-again allowed to operate.

from the retort, if necessary.
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- carbon thus arrested.

I combine with the evaporator or retort a |

composed of a flexible sheet containing an
5, A
rod 2 is joined to the head f® and serves as

- .

opening, in which 1s secured a head ;

the connection between the diaphragm and

~the valve g. When the steam is admitted to

ure of the steam acting upon the diaphragm |
J” compresses the spring g’ and opens the |

It 1s desirable to form
a hole through the said valve or through its
seat or to providesome other suitable by-pass
to permit the return of the hydrocarbon liquid
_ The said regu-
lating or controlling device is preferably con-
structed with a tube or tubular chamber f~
above the diaphragm 7, as shown, so that the

 steam will act upon the diaphragm through
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the medium of a body of water, which is al-
lowed to accumulate by the condensation of

the steam above the said diaphragm. Ithus
obviate any liability to overheating of the

55
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sald diaphragm by the steam.

The lower compartment of the retort A is
provided with a cock 3’ for drawing off any
liquid bydrocarbon, which would otherwise
remain unvolatilized in-the said retort.

The circulation of the gas from the main
through the mixing-chamber in the by-pass
J K and back to themain is effected byinduaec-
tion by the volatilized hydrocarbon through
the medium of the injector H. (More clearly
shown in Fig. 3.) This injector has a nozzle
H’, which can be put in communication

through the stop cock or valve ¢’ and pipe e

with the evaporator or retort. In the said

ing a suitable casing f, whichis provided with |.
a flexible diaphragm ', Fig. 2, and which 1s |-
In:communication with the steam-inlet pipe |
~¢. Avalvegisarranged in the pipe b forthe |

i

| to what degree the gasis bel

485,988

| easing of the injector to form a contracted
mixing:chamber therein. Theoutercasingis

provided with a flange I* for connecting it
1 to the pipe J and with a flange

H? for con-

tubular piece m, provided with a graduated
scale and operating in conjunetion with a

fixed index or pointer n for showing

extent the injector is open, and consequently

enriched. |

| constant pressure in the tank F and retort A,

or I combine with a suitable pump an air ves
sel or chamber, whereby the requisite head
or pressure can be maintained. I can, how-

I thus insure the
| maintenance of a constant or approximately-

ever, obtain the required head or pressure .

simply by the elevation of the tank above the
retort or in any other convenlent manner.
The operation of the apparatusis as follows,
viz: Thoe tank Cis filled with gasoline or other
snitable liquid hydrocarbon, a suitable quan-
tity of which is pumped from the tank € into
the tank F. The stop-cock 0" is then opened
to permit the flow of liquid hydrocarbon from
the tank F. On the admission of steam or

IIO
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hot water to the retort A through the pipe c

the valve g is opened, and the hydrocarbon
thus allowed to flow into the retort, in which
it is heated by the steam or hot vfrz}ter, as the
case may be, and is thereby volatilized. The

I20

pressure thus generated in the retort forces

some of the liquid hydrocarbon back into the
tank F. On opening the cock or valve ¢’ and
adjusting the valve & of the injector H as
required the hydrocarbon vapor is forced
through the nozzle H’ in the form of an an-
nular jet, which induces a current of gas from
the-main C through the pipe J and forces the
said gas, intermingled with the hydrocarbon
vapor, through the pipe K back into the main,
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“wherein the gas thus enriched becomes inti-
| mately mmed with the uncarbureted gas, thus

raising the standard or candle-power thereof.
It will therefore be seen that the whole of the
gas does not require to pass into or through
the carburetor. By altering the adjustment
of the valve k& of the m;[ector the quantity of
vapor thus introduced into the gas-main can
be varied as required.

The boiler or heater may be connected in
any convenient manner with the circulating
chamber or space of the evaporator or retort,
In some instances I so connect the said boiler
or heater with the retort that one portion of

the heating-surface of the said retort will be

. in contact w1th hot water and another portion

20

thereof with steam, as shown in Fig. 2, or so

“that the whole of its heating-surface will be
~1n contact with steam, or I prowde for heat-

ing the said retort entirely by means of hot
water The said boiler or heater and the
evaporator or retort are preferably covered or
lagged with suitable non-conduecting mate-
terial. The retort and the boiler or heater
may be placed at any convenient distance
from the supply tank ortanks, and the boiler

~.or heater may be at any desired distance from

..30
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the said retort.
I do not claim, broadly, the 1ntroduet10n of

hydrocarbon vapor under pressure into a gas-

main, as I am aware that various methods a,nd

“means have been heretofore devised for this
purpose.

1 am also aware that in the patent

to McDougall, No. 45,729, of January 3, 1865,
a mechamsm 18 descrlhed in which a branch
or shunt pipe is used, whereby a portion of
the gas to be enrlched may be allowed to pass

485,288

3

through the enriching apparatus, and I there- |

fore make no claim to the said apparatus.
What I claim is—

1. The improvement in methods of carbu-

reting or enriching gas, which consists in gen-
eratmn* a hydrocarbon vapor under pressure,
mducmg in a branch or by-pass of a gas-
main a draft by the injector action of a Jet of
such vapor, whereby a portion of such gas will
be drawn from the main, mixed with the jet,
and then forced back into the main, and regu

lating the foree of the jet of hydrocarbon va-

por escaping in the said branch or by-pass
according to the velocity of the gas flowing

through the main and according to the de-

sired illuminatin o power of the enriched gas,
as set forth.
2. The combmatwn with a gas-main, of a

having the passage for the induced current
connected with the said by-pass, an evapo-
rator for generating hydrocarbon vapor un-
der pressure, a pipe for conducting the hy-

drocarbon vapor from the said evaporator to
the passage in the said injector for the indue-

ing-current, and a valve in the said pipe for
controllmﬂ the flow of the hydrocarbon vapor
from the evaporator to the injector, substan-
tially as and for the purposes above specified.

In testimony whereof I have hereunto

signed my name in the presence of two sub-
| crlbmﬂ' witnesses. |

HIRAM STEVENS MAXIM

- Witnesses: |
DAVID YOUNG‘
(CHAS. B. BURDON.
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by - pass connected theremth an 111;ject0r |
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