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To all whom it MY CORCern: |
Be it known that I, Epwarp H AMET, a

ritory of Arizons, have invented and discov-

ered a new and useful Method of Producing

(zas, of which the foliowing i1s a E:pE‘ClﬁC&thH
This d; 1Iscovery and mventwn relates to the
Eroducuon of a gas superior for power and
eating purposes, which is made from crude

petroleum or other hydrocarbons or gas-pro-

ducing fuel, and which closely resembles natu-

ral gas the character of its flame and is

hlgh in English thermal units in proportion
to the he&t umts 1m the 011 OF other fuel con-
sumed

It is one of the ObJLctS of thls invention to

| produce oas by a direct and simple continu-
ous process, and to avoid the necesmt} of
large or  expensive apparatus heretofore
deemed. necessary for the rapid production of
lar%e quantltle s of gas for power, llght aml

fue

I have dmcovered ’cha,t it is possmle to pro-
duce from hydrocarbons large quantities of

fixed combustible gas. without the use of

“baffle walls, ched{er—work spray.nozzles, or

30

- ately mnductmg sald elements while In sus-
pension and in flame form, through a re- |

sary

other

fpﬂl aphern alia heretofore deemed neces:
0

such production of gas, and that instéad of
spreading out oil or its vapors over large

heating surfaces as heretotore for hxmu‘ the'

oas; superior results with mmereased economy

of cost of apparatus, space ocvurwtl cost of
| be secured

operation and fuel mmnmed W1
by first dissociating the com bustible elenients
in the presence of flame,. and then immedi-

40 stricted outlet which exting msheb 11‘1& flame,

termiune the same,

and thence through a restricted passage
wherein the denmntb may combine under the
residual or contimued mntauwd heat theumL

to produce the gas. -
The pmlmple of this invention and’ dis-

covery, so far as I have yet been able 0 de-

“substances such as crude petroleum, kero-

“action of heat at and above the 1gnition
‘point, in the presence of wmpameel} large

sene or other combustible gas-producing sub-
stance be subjected in .;1 confined space to the

~ yolumes of oxygeun or of atmospheric air, such

mlumes bemg mnstantly supplied under a

¥

r the breaking up of hydrocarbons in

is that if carbonaceous

1 =

[

at_.

-

tion by which

moder&te 1pres*&-mre dissociation of the ele-
ments of the substances' within the confined
space takes place, and after that a new union

| or combination can be effected by extinguish-

ing the flame of the dissociated elements be-

fore complete combustion has taken place,
then transferring the highly-heated disso-
_eiated elements From said space through
restricted passage of sufficient length to al-

low the residua heat to be utilized in the

formation of a new gas, whereby the tempera-
ture of said elements and gas becomes re-

duced below the ignition point, the elements

‘being constantly moved on and- out toward
final discharge; the new union and atomic ar-
| rangement resultmg in a fixed gas with g 16ss

56
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of only a-comparatively sm&ll percenta,ge of

| the heat units in the original fuel.

This process is distinguished from all
known

terial employed is caused by impinging
against heated resisting surfaces such as

soclation 1s caused dlrectlif by the hest of

combustion of the material itself while sus-

pended and in flame form, and that while the
dissociated elements are still suspended, the

Hame of such elements 1s extinguished W1th-

out mterruptmtr the initial Aame or combus-
the dissociation of newly-sup-

plied material is continuously caused, the re-
sulal heat of elements from which the flame
has been extinguished being retained by said

elements for the formatum ui‘ a new combina-
tion of sald elements.,

Among the adva,nta,weq arl mﬁu from this

novel 111ethod mn addltmn to tTmse above

suggested, is that the usual purifiers are not
l‘eqmred even where sulfurous substances
are wntamed in the gas-making materials;
and owing to the high efhmenq of the method
a smaller proportion of free carbon m the
form of lampblack as a by-product is pro-
duced, and there is an apparent superior

_oﬂlmencv of the gas when used in a gas-en-

aine, and which is not yet accounted for by

any of the analyses I have been able to ob-
-tain, although T conjecture that the apparent
gain is owing to elements of high thermal

efficienc y contained in the oas.
~ This method may be carried out by vari-
OUS applmngeg

duction of gas by my newly discovered

K

rocesses In which the dissociation of -
the hydrocarbon or other gas-making ma-

79

| checker-work or baffle walls, int that the dis-
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I will now describe the pro-



@ﬂmd, .',I'efe}reme being had to the accom-

' penying drawings in whieh |
- Migure 1'i3'a broken elevation of apparatus

adapted for producing gas by this method.

Tig.-2 is-a broken longitudinal mid-section

- of the portion of said apparatus in which the
- “dissociation and new union of elements take

,10

lace. " Fig. 3 is a broken
e x> Figs, 1'and 2.

plan section on

- In carrying out my newly - dis
method, o1l may be introduced through pipe

"1, mto a contined space or chamber 2 consti-

tuting the dissociating chamber, and distrib-
. uted at one end thereof by means of o dis-
tributer 3 which may be the Inclined surface

15 _ _ |
"¢ a plate or trough over which the oil nay

20
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‘pressure

st

spread from the pipe 1. The end of the

chamber at which the oil is thus spread may.
be ‘of greater. eross-sectionsl area than the

other end 4 of the chamber, which chamber

tapers from the induction’'end 5 to the eduec-
tion-opening or outlet 6 where a long asso-

ciati %ﬂue OT gas uniting, combining or fix-
ing tu |

15 to pass, and inn which the new combinstion
of atoms is.to occur. . -

~ Atmospheric air applied under & moderste
om & suttable source, as blower 8,
will be mtroduced into the chamber at its

targe induction end 5 underneath the film of
oil flowing from the lower edge of the in-

£ a

clined spreadsr 3. When the air and oil are

thus admitted to the chamber, ignition is

-caused by any common means as a torch,— |
not shown,—which may be applied directly

at the lower end of the spreader, by unscrew-
g the plug 9, and thereupon the resulting

~blaze will cause an upward expansion of

-40_

45

vapors, atmospheric air .and products of

combustion which will fill the enlarged end

of the chamber, and a vent being afforded
from the fixing tube 7, the contents of the
cnamber will rush to find egress therefrom
the plug being replaced.

‘The outlet from the dissociating chamber

18 of less cross-sectional area than said cham-

o0

- 60

ber, and the acceleration of the elements con-

sequent upon the reduced passage through
which the elements pass, prevents further
combustion without reducing thie tempera-

ture to a degree below that at which ignition |
would otherwise take place. . In fact, tests

show that the highest temperature of the
gases at any time in the process, may occur
within the flue just outside the chamber.

The result is that a new combination of ele- |

mentsoceurs in the contracted- passage and
the character of the gas thus produced de-
pends upon the length and character of the

tube through which the elements are emit-

ted. I have found in practice with a dissoci-

65

ating chamber twenty-six inches long, four
and one-half inches wide and twenty-one
mches deep at the inlet erid and four inches
deep at the outlet end, that by construecting

out my newly - discovered

ventdion.

e 718 pfovided through which the gas

885,803

| such apparatus with a fixing and combining

tube of approximately twelve feet in length
and four inches in.diameter, a scot will at
first form 1n said tube, and that as the opera-
tton proceeds the soot in that portion of the
tube nearest the outlet from the dissociating
chamber 2 will become transformed into a
coke coating inside of the tube, while the
coating at the extreme end will be in the
form of a soft lamp black, and the intermedi-
ate coating will merge from coke into lamp

_black as the outlet end of the tube is. ap-

proached. | - 1
~ The tube may open directly into the air, or

1t may be connected with a gas serubber and
‘washer, not shown, or the gas may be used

immediately as it issues from the tube, or the
tube may be shorter or longer or of greater or

less diameter than thet shown, without de-

parture irom the

broad principle of this in-

]

Analysis of the resultant gas has hitherto
been ineffective to determine the make-up
of the gas, but I have been able with an ap-

argtus of the above dimensions to produce

tirom two to five thousand cubie feet, -:JS fuel

gas per hour, using but two and one-half gal-
ons of oil per thousand cubic feet, the Brit-
i3h thermal units.of such gas being from 267

to 300.. . | -

In practical operation the elements in the
dissociating chamber 2 form an incandescent
body constantly renewed from below and
from the front by the ingress of air under the

‘spreader, and by the expansion of the car-

bonaceous material fed thereto; and as the
elements approach the associating or com-
bining tube 7 they are gradually condensed
and brought into more intimate relation un-
der mncreasing temperature, and in connec-
tion with flame until the elements enter the
tube where the flame becomes extinguished
at the point of highest temperature, and

from that point the 'i:remlpermum of the ele-

ments gradually diminishes possibly in part
owing to the absorption of heat hy the forma-
tlon. and expansion of the new gas, and the
elements possibly take on the spiral motion
usually generated in bodies of gas moving
through tubes, and the elements ave brought
into intimate relation for a considerable time
without any destructive bresking-up action,
thereby leaving the atoms free to combine to
an extent not possible where the course of
the elements is broken by forcible contact
with abutting surfaces. A '

In actual practice the operation through-
out s carriecf on mildly Without explasive or
other sudden disruptive action.

I have demonstrated that the incandes-

cence oi heated surfaces in the appuratus B

not necessary to produce the fixed combus-
tible gas as I have produced such gas and
taken the same from the cold apparatus in

Torty-five seconds after the oil lind heen first
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1gnited in the. dlsaoomtmg chamber qtm'tmﬂ“
with the chamber cold. ' . -

The character of the gas produced b (m',

ber. The operator can determine the Pro-
portions necessary by noting the by-prod-
ucts.. 1In case too much o1l 18 mlmltted free

the scrubbing a Fparatus not shown. From
this point the oil may be cut down gradually,
the operator noting the escape of lmnp black

_fwm the serubber and washer, and also not-

90

._ment time to. arrange themselves m a
form from which they will not break up un-

- 30

35

end of the tube..

40

45

| :tlw coke torm to the form of soft lamp black,

' 50

o
Cr

| tlliw

ing conditions of flame in te&t -burner, until

the quality of the gas is maximum and the

~escape of by- productq minunum,

The process thus described of producing

ﬁxed gas may be regarded as including a
process analogous to tempering the mass of

Emducts 1asumﬂ' from the dl‘%S{}Clatll’lﬂ cham-

er, glving th? atoms and mole(*uleq sufli- |
stable

der the subsequent cooling ~washing and

'scrubbmgr processes so tha,t i:here 1S practl-
0

cally no loss from sudden chilling..

In the apparatus I have used the wallé of-

the dissociating chamber are refractory and

adapted to retain heat, and the flue is an iron
' 'ﬁlpe which as the process proceeds, hecomes

eated, suiliciently to char paperhr-ld N con-

tact ther{,wwh for ten or fifteen minutes more
or less, and tests show a gradual reduction of

tempel ature in the gas in said tube from ap-

proximately 1800° Fahrenheit at the cham-
ber to 400° or

Inexper nnentnwwnh the appamtuqshow
1 have made a series of small holes (not

-shown) al(mﬂ the top of the pipe 7, thus giv-
iny aceess to Lhe interior of the ﬂue
nperﬂ,tmn with the apparatus proceeds, the
holes will rapidly clog with solid car bon |
which at the end near the dissociating (*lmm---
“ber 1 1s in the form of coke, such hrrm chang-

As the

Ing ﬂ‘l‘aduall at the successive holes fmm

which will be deposited along the pipe at the
outlet'end thelenf While the holes ar e open,

jets of gas will issue therefrom and the gas of

the w‘rs nearest the dissociating: (hambel 18
in an incandescent condition, aml sald Incan-
descence gradually decreases as the distance
from the chamber increases,
he'ignited by application of flame outside the
but otherwise will flow off without
wmtum Gas from the jets nearest the dis-
soclating chamber may be partially con-
densed and will yield a small quantity of free

;_ﬂ__.‘;ml i portion of tlw' gas only being in a fixed

mmhtwn but as tlw dhhmu- imm t]w (15
wf*m{uw (lniml)e} mereases the amount of
ml wlmh may thus be obtained from the

mumg oas hemmm less and less and the pro--

500° Fahrenheit a,t the. outlet.

dald jet may

1

m e M S o

oil will be discharged from the overflow of |

of which can.be condensed into oil.
~given apparatus will depemi upon the rela- |

tive. proportions of air and carbonaceous
‘material admitted to the dissociating cham-

et 11 to the mhlwls and ser ubbﬂlq

ter will be the qtmhty of the final gas

25

PJ '

poztlon of fixed gas becomes n'reater until at

the farther end of the tube a gas 1Ssues, none
This

latter gas carries a small proportion of lamp
black 1 suspension and as the gas passes

through the necessary scrubbem am]waahem

ot show n, such lamp black is removed in ‘the

usual wav, but the proportion of lamp black

relative both to the amount of oil consumed
and to the amount.of gas produced is much
less than oceurs with any former process with

75

which I am acquainted, and no tar or other

hquid by-products are obtained from the gas.

When the holes above mentioned are left
without external interference, they soon be-
come clogged; those nearest the dissociating

80

chamber il]hnu up with hard coke and the:

hardness of the deposit dimnnshing as the

distance

from said ehamber increases, the

Tholes farthest awav from said chamber ﬁlllnﬂ*

with lamp black. = At night when the holes
before mentioned are Lept open the issuing
lets take on an appearance of inc andescence

oradually diminishing ‘in luminosity as the
distance from the chamber inereases. The
heat of such jets nearest the chamber is such

| that a sheet of paperrapidly passed thereover

will be burned in'two almuc;t instantaneously
and the rapidity with which the burning
takes place at successive holes, receding from

‘the chamber grows Iem and less dll]tll the

temperature of the i 1Issulng gas becomes too
low to burn a hole through the paper. I have

found that by remowntr the tube 7 that the

product of “[,he partial {*umbuqtmn OCCUTTINg
in the chamber comprises fixed combustible -
cas, unburned vapors, and soot and will burn
with a flame when ignited. By confining .
such produet in the tube and moving the
same therealong, the residual heat thereof
transforms the vapor into fixed gas.

85
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By means of the elongated contr racted tube |

or flue thmugh which the products of the

“dissociating chamber are compelled to pass,

such products are held against lateral expan-
sion, the only expansion that can occeur be-
Ing mulunv along the tube toward the out-

]v

ln ordinar v prac tice the ultimate outlet fm

the fixed oas 1s hey ond a water seal 10 from

whenece the fixed cas passes through an out-
not

shown. The pressure within the ﬁ\mw tube

orflue 7 may be g few ounees more or leba de-

pending on the differential existing between
the initial pressurve of the air ,supply the frie-
tional resistance of the walls of the tube the
depth of the water seal 10, and the pressure

required to raise the gas holder, not shown;

the aim heing to Overcome saidl walat.mw
and afford the requisite pressure for com-
bustion m the burners, not shown. It will
be understood that under the usual law the

higher the pressure in the apparatus the bet-

. Such
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-fs{aj};;jrmg f e Sﬁ-ﬁgply of the g;sjsnr-m&:kmg; Tste-
riad or Interrupuing the imtial flame and fow
of the - '

g
- ments of a hydrocarbon in the presence of 2
flame and air, extinguishing” the flame, in-
termungling said elements, and combining

P AN

Wiz RAd
L ]

pressure is determined by the depth of the
water seal. oo
The otl-distributer or spreader preferably

‘extends entirely across the dissociating
+ chamber 2, leaving an air chamber 12'and an
‘air slot 13 which extend scross the chamber |

and through which slot the air issues in the
form of & sheet below the distributer. The
oll comes onto such sheet from sbhove, and

consequently, tlte initial combustion occurs
‘from below while the oil is gently upborne,
~and combustion takes place without explo-

sionsorsudden disruptive action, and an even

minghing of air with the carbonaceous sub-
stanees 1s accombplished..

What I claim is—

1. The method of producing gas set forth,
which consists in ‘dissociating gas-producing

materiai by the direct heat of the flame of its

own ' combustion ,while in motion. and in |
7 impinge-

flame form without breaking up
ment, then extinguishing the flame, and

then associating and eombining said ele-

ments i the form of a-fixed combustible gas,
sald operation being continuous and without

asecus substances. .
2. The method of producing gas which
consists in continuously dissqeiating the ele-

the same, gradually decreasing the tempera-

885,803

ture end producing & fixed gas substantially
as set forth. ,

3. The method of producing gas which
( consists an continuously supplying to a
chamber a sheet of inflowing air and con-
tnucusly supplying carbonaceous material
to the top of such sheet and igniting the
same, thereby suspending said material and
products thereof in the chamber in a state

products from the chsmber without inter-

rupting such suspension hnd then arresting
the combustion. S .
4. The metbod of producing gas which

i consists 1n continuously supplying to s

chamber & sheet of inflowing air, and con-
tinuously supplying cerbonaceous material
to the top. of such sheet snd igniting the
same, thereby suspending said raterial and
products thereof in the chamber in o state
of combustion; withdrawing the resultant
produets from the chamber without inter-
rupting such suspension then arresting the
combustion, and then holding the products
in combination until the residual fxmt hing
efected the fixing of the gas, N
~In testimony whereof, I heve hereunto
¢set my hand at Los Angeles, California. this
3rd day of January 1807. '

- EDWARD H. AMET.
In presence of—

Jamrs R. TowNsEND,
JULIA TOWNSEND.

of ‘combustion; withdrawing the resultant
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