(No Model.) ' 3 Sheets—Sheet 1.
H. S. MAXIM,
METHOD OF AND APPARATUS FOR CARBURETING GAS.

No. 485,288, Patented Nov. 1, 1892,




{No Model.) 3 Sheets—Sheet 2.-
: H. S. MAXIM.
METHOD OF AND APPARATUS FOR CARBURETING GAS.

No. 485,288. Patented Nov. 1, 1892,

4 3 B
2z :
= ¢ 1
1 4.2 I
s i
' i
5 & i
i
!
i
2l i
A |
a1 CZ4 !
|
i
N 4l Al ha
L2 d BIR:e
el
g’ @’ 1
5 k]
|
&= 9. ]
b L ,
|
|
!
|
—
Witnesseés.: Tnveretor

Bereants Hopoirmnra 3,

THE-NORRIS PETERS €O, PHOTO-LITHO., WASHINGTON, D, C.




(No Model.) 3 Sheets—Sheet 3.

H. S. MAXIM.
METHOD OF AND APPARATUS FOR CARBURETING GAS.
No. 485,288. _ Patented Nov. 1, 1892,
17
71
1 NH
1
2

¢




I0

L5

20

25

30

35

40

45

50

ratus.

" UNITED 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.
Application filed January 19,1891, Rerial No, 878,314, (Nomodels Patented in England February 17,1890, No. 2,559,

To all whom it may concern:

Beit knownthat I, HIRAM STEVENS MAXTIM,
mechanical engineer, a citizen of the United
States of America, and a resident of London,
England, have invented certain new and use-
ful Improvements Relating to Methods of
and Apparatus.for Carbureting or Enriching
Coal and other Gas, (for which I have obtained
a patent in Great Britain, No. 2,559, bearing
date February 17, 1890,) of which the follow-
ing is a specification, reference being had to
the accompanying drawings.

Myinventionrelatestoanimproved method
of and apparatus for carbureting or enriching
coal and other gas by mixing hydrocarbon
vapors therewith, and 1is chiefly designed to
provide for inecreasing the candle-power of
gas as it flows through the mains from gas-
works for the purpose of raising the quality
of such gas to or above the usual standard.

In cases where it is desired to enrich very
large quantities of gas flowing through the
mains it is not practicable to pass the whole
of such gas through the carbureting appa-
According to my present invention,
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 quantity of the same from the main at
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 forcing it by means of said jets
back into the main, wherein it 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.

My said invention, moreover, comprises
other improvements hereinafter set forth.

Intheaccompanying drawings T haveshown
how the invention may be conveniently and
advantageously carried into practice.

Figure 11is a side elevationshowing the ap-
paratus for drawing a portion of the gas from
the main, carbureting or enriching such gas,
and returning it to the main. Ifig. 2 is a ver-
tical central section, 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.

A is theevaporator or 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 liquid 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 forcing
it through a pipe D’ into a tank F, situated
at a higher level, so as to obtain the required
head or pressure for foreing the hydrocarbon
vapor from the evaporator or retort A into
the gas-main G.

In the apparatus shown an injector H is
connected with the gas-main G by pipes J K,
forming a by-pass for the purpose hereinafter
specified. .

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

drocarbon from the tank Fis admitted tothe

compartment beneath the lower tube-plate a?
through a pipe b, which is provided with a
stop-cock b’, and the end of which within the
retort is provided with a T-shaped piece 0?
for the purpose of distributing the hydrocar-
bon throughout the lower compartment of the
retort, and thus preventing its introduetion
directly into the tubesa’ at the ecenter 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 BB through a pipe d. A pipe is, more-
over, provided 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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suitable stop-cock or stop-valve ¢’ for con-
trolling the flow of hydroearbon vapor to the
said injector.

Although I'have shown the boiler and re-
tort placed at about the same level, I prefer
to so arrange them relatively to each other
that the normalwater-level (which isthesame
in both the boiler and the retort) will be a
short distance above the aperture in the re-
tort, which communicates with the outlet-
pipe d.

I combine with the evaporator or retort a
regulating or controlling apparatus compris-
ing a suitable casing f, whichis provided with
a flexible diaphragm f’, Fig. 2, and which is
in communiecation with the steam-inlet pipe
¢. Avalvegis arranged in the pipe b forthe
supply of liquid hydrocarbon to the evapo-
rator or retort, and this valve isheld against
its seat by a spring ¢’. ' The diaphragm ' is
composed of a flexible sheet containing an
opening, in  which: is secured a head f3. ' A
rod  is joined to the head f® and serves as
the connection between the diaphragm and
the valve g. When the steam is admitted to
the evaporator or retort for the purpose of
volatilizing the liquid hydroearbon, the press-
ure of the steam acting upon the diaphragm
f’ compresses the spring g’ and opens the
valve g, thus permitting the flow of liquid
hydroearbon into the retort. - It will be seen,
therefore, that the valve g will be opened when
but not until the retort has been in some
measure heated by the steam. Moreover, if
fromany cause the supplyof steam should fail,
instead of the liquid continuing to flow into
the retort, and thus filling it and overflowing,
the valve g will be closed by the reaction of
the spring ¢’ and the supply of liquid hydro-
carbon thus arrested. It is 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
from the retort, if necessary. The said regu-
lating or econtrolling device is preferably econ-
structed with a tube or tubular chamber f?
above the diaphragm f’, as shown, so that the
steam will act upon the diaphragm through
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
said diaphragm by the steam.

The lower compartment of the retort A is
provided with a cock j’ for drawing off any
liquid hydrocarbon, 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 the main is effected byinduec-
tion by the volatilized hydroearbon through
the medium of the injector H. (More clearly

shown in Fig. 3.) This injector has a nozzle
H’, which can be put in eommunication
through the stop cock or valve ¢’ and pipe e
with the evaporator or retort. In the said
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nozzle is arranged an adjustable taperor conl-
cal valve k, the screw-spindle k&’ of which is
provided with. a suitable hand—wh_eel k% An
inner casing or lining ! is secured in the outer
casing of the injector to form a contrgcte'd
mixing:chamber therein. Theoutercasingis
provided with a flange H?* for connecting it
to the pipe J and with a flange H?® for con-
necting it to the pipe K. It will beseen that
the said injector is so arranged in combina-
tion with the evaporator or retort and with
the said pipes J X that the hyd}'ogarbon va-
por which passes through the injector will
draw a quantity of gas out of the main and
force it when mixed with the said vapor
back into the said main, the hydrocarbon
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vapor being discharged with considerable -

force from the injector-nozzle I’ in the form
of an annular jet into the contracted mixing-
chamber L The spindle k&’ of the said in-
jector has combined with it a cylindrical or
tubular piece m, provided with a‘gradqated
scale and operating: in. conjunction with &
fixed index or pointer n for showing to what
extent the injector.is open, and consequently
to what degree the gas 1s being carbureted or
enriched. . .

I find it advantageous in some instances to
employ a steam-pump E, provided with a con-
trolling device E’/, comprising a self-acting
diaphragm-valve, whereby as soon as a cer-
tain pressure is attained in the tank F the
steam-supply to the said pump will be shut
off, and when such pressure diminishes the
steam-supply will be opened and .the pump
again allowed to operate. I thus insure the
maintenance of a constant or approximately-
constant pressure in the tank ¥ and retort A,
or I combine with a suitable pump an air ves-
sel or chamber, whereby the requisite head
or pressure can be maiatained. I can, how-
ever, obtain the required head or pressure
simply by the elevation of the tank above the
retort or in any other convenient manner.

The operation of the apparatusis as follows,
viz: The tank Cis filled with gasoline or other
suitable liquid hydrocarbon, a suitable quan-
tity of which is pumped from the tank Cinto
the tank F. The stop-cock b’ is then opened
to permit the flow of liquid hydrocarbon from
the tank F. On the admission of steam or
hot water to the retort A through the pipe ¢
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 water, as the
case may be, and is thereby volatilized. The
pressure thus generated in the retort forces
some of the liguid hydrocarbon back into the
tank F. On opening the cock or valve ¢’ and
adjusting the valve & of the injector H as
required the hydroearbon vapor is foreced
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 mixed 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 earburetor. By altering the adjustment
of the valve k of the injector the quantity of
vapor thus introduced into the gas-main can
be varied as required.

The boiler or heater may be connected in
any tonvenient manner with the cireulating
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 with hot water and another portion
thereof with steam, as shown in Fig. 2, or so
that the whole of its heating-surface will be
in contact with steam, or I provide 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-conducting mate-
terial. The retort and the boiler or heater
may be placed at any convenient distance
from the supply tank or tanks, and the boiler
or heater may be at any desired distance from
the said retort.

I do not claim, broadly, the introduction of
hydrocarbon vapor under pressure into a gas-
main, as I am aware that various methods and
means have been heretofore devised for this
purpose. I am also aware that in the patent

to McDougall, No. 45,729, of January 3, 1865,
a mechanism is deseribed in which a branch
or shunt.pipe is used, whereby a portion of
the gas to be enriched may be allowed to pass
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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-
erating a hydrocarbon vapor under pressure,
inducing 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 force 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 illuminating power of the enriched gas,

as set forth.

2. The combination, with a gas-main, of a
by - pass - connected therewith, an injector
bhaving 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
controlling 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-
seribing witnesses.

HIRAM STEVENS MAXIM.

Witnesses:
DAvVID YOUNG,
- CHAS. B. BURDON.
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