(No Medel..)_ I - % Sheets-—-Sheet 1.
' - H F. HAYDEN, '

APPARATUS FOR GENERATING GAS FROM HYDEOGAEBGNS AND
UTILIZING THE SAME IN FURNAGES

No. 2‘?4 597 o __ o Patented Mar. 2‘? 1883.

WA

O
_
,; e
_ |

10}

000 ook

oppeo;oooao@o'oaoooeeo.a@eoeoo@@@ -

O

OLOO0C
Q

000060000000000000

i

|

i
AIHIHITN AL
lli

it
N

™
»
L1

mmesses L ' ]nvenior '

g; /r/

?7 7"'/7’%

aﬂ?

M. PETERS, Proto-Ukhcgrapher, Wastingten, D. C.

Bt

e gt B T T F R T T e P A U PR I B PSR PO PV P SRR NSRS A S I e : .
== A T Sl o L o B T o T L T L R S HEEEE R L R P L R L L i -, mer, TRE ST A Sr - R . LR T - . Y ;o i N : ke .
1“’\;." :-L""J‘- ":'i ﬁ}i-t "f-r Ly L .FT‘.-;r--n- s --:.‘ T - -'::J'iﬂ- Lo L l|'-J :-.i. o '-_'.‘-I":" R ‘.I:I—'"'.:"" eoL- E‘l‘_,l '_-\..'-\'."".‘::,:,.;._l.., o = Lo, ' L .o, CELC L I '_ B Lo S T . R S =Tar e ' )
R T S S e e e e R C s e R s B S e T e S e e T D e T e e ey L i o e :
e E R A SRR e e e o T LT e i L R e Bl Ee e S b T T e T s i L D R i e e




2‘ Sheets—Sheet 2.

_ H. T. HAYDEN.
APPARATUS FOR GENERATING GAS FROM HYDROGARBONS AND

(No Model.)

UTILIZING THE SAME IN FURNAOES.

‘No. 274 597.

Patented Mar. 2‘7', 1883.

s 7
7. 7
s

k

A

AP A T A AT NS SN W ilh' A B AV A B A il A O it i i A s VAT A A, B i . W A ool i T A A A A A A WA AP A A P i i ﬁ‘h‘!ﬁ\“‘. Watlel e N . Tl WA A S S S A AT A S WA S 0 S R S S S aeh i " P

g,

i s A L e A e e e o e A

~

Wilnesses

N. PETERS, Pholo-Lithographer, Washinglon, D. C.




I0

‘deelare the following to be a

"UNITED STATES

PATENT

e

OFFICE.

HENRY F. HAYDEN,

OF WASHINGTON,

DISTRICT OF COLUMBIA.

APPARATUS FORIGENERATIN-G GAS FROM HYDROCARBONS AND UTILIZING THE SAME IN FURNACES.

SPECIFICATION forming part of Letters Pateﬁ't No 274,59', da:ted March 27, 1883,

A.pphﬁﬂtm]:l filed February 8, 1883.

{‘\ ¢ model.)

To all ivhom it may concern: |
Be it known that I, HENRY F. HAYDEN a

citizen of the United State& residing at W‘ash

ington city, in the District of Columbia, have |

invented certain new and useful Im pmvementn

in Apparatusfor Vaporizing Hydrocarbon and
Generating (Gas and for Utilizing the Same in

Metallurgie and other Processes; and I hereby
Eull clear, and

exact deseription of the same, reference being

- had to the accompanyingdrawings,in which—

__fs

Figure 1 is a vertical central section of de-
vices embodying my invention, and Fig. 2 is
a similar section of the flue for escape of waste

products,
Like lettersrefer to hke parts wher ever they

oceur.
My invention relates to the eﬂmtructwn of

" .appamms adapted either, first, to the sm:ple
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vaporization of liqud hydrocarbens in the for- |

mation of & temporary gas for immediate use,

or, secondly, to the production of a permanent

or fixed gas, when sueh is desired; and while
in many par twulars the devices are of general

- utility for the purposes specified, they are pre-
eminently fitted for couduetmg metallurgic

processes —such as reducing ores, refining

metal, &e.—for melting glass, and mﬂny hhe_ﬁE

| manufauturmg processes.

30

The main objects in view are, first, sueh
relative arrangement of the generator ciﬂd
working-chamber that the fall heating effect

of the combustion of the gas shall be utilized

“in the generation thereof; secondly, such rela-

_§5

tive arrangement of the parts that the waste
heatof the escaping produacts shallbeutilized in

 the preltmmary or primary steps of generating

40

the gas by heating the air and steam which
are to be combined with the hydrocarbon;
thirdly, such a construction of the generator
as will avoid the deposit of carbon therein and
facilitate the cleaning of the generator; and.

~ finally, to obtain so- simple a construetion as

45

o

shall render theapparatus comparativelyinex-
pensive, duarable, and readily repaired. There
are minor objects and points of construetion,

-which will herelnafter more fully appear.

I have elected to show the devices in con-
nection with a metallurgic furnace for redue-
ing ores, but disclaim any limitation thereto.

1 will now proceed to describe my inven-
tion more fully, so that others skilled in the

~art to which it appertains may apply the same.

Iu the drawmgs, A indicates a stack snit- l on the inner snrface of each cone.

‘able for reducmg ores, and thh in geneml
exterior construction may correspond with
| those in ordinary use, or be of any approved
construction. Ananged vertically and cen-

trally thereof is the generator-chamber B, sup-
ported below by a “water- -chamber, C, Whmh_

converts the hearth into an annular cmmble,

&, provided with suitabletap -holes, ¢/, and slag-

ports a’.

In construeting the generator-chamber B, I
‘prefer to arrange in the upper three- fﬂurths
(more or less) a central or inner tube, b, which

forms the lining of the air-chamber, said tube
having a flange, ¥/, above, by whlch it is sus-
pended or supported from the top of the stack,
and a flange, 5% below, which sapports the
surronnding or ineclosing fire-brick or equiva-

lent refractory covering. Thegenerator-cham-

ber B can be made in one piece(without joint)
by ramming the material around a core, and
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a water-jacketed tube, 0/, nmy be employed, if 75

[ desired.

The water-chamber (m&y be metal- Imed

if desired, best boiler-iron being preferable} ne

capies the center of the erucible, and is pro-
vided with a sapply-pipe, ¢, which delwers into
the upper portion of the chamber,and avalved
waste-pipe, U/, the valve (¢°) of which 18 50 set
as toinsure a constant and uniform flow of the

! water through chamber C.
~¢® indicates supports or pillars arranged in

the water-chamber € to assist in supportmcr

‘the superimposed column.

The section D of the gummtm -chamber,

wherein are four or more inclined gas-ports, d |

(or burners,) is built up of fire 'bricL and as this
is the portion of the generator- chamhel (or of
the furnace) which most irequentiy requires
repair I have suspended the seection B, as be-
fore specified, and provided a series of doors,

i d’, 80 that the section D ean be torn out and

rebullt withoutdisturbing the rest of the stack.
E I indicate hoppers provlded with valves

| e e, through which the ore to be reduced is

charged into the furnace. Instead of the com-

&0
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mon hopper and valve, (shown for purposes of 105

illustration,)anyofthe well-knownor approved
forms of trap feed devices may be substituted.
G 1ndicates the generator, which is com-

| posed of a series of flanged funnels or hollow
frusta, g, which decrease in size from above
-dewnwmd so that the vapors, &e., 1o their
passage through the generator must impinge

Thig in-
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carbon in the ﬂ‘eneratm
the opening at the apex of the final coneshould |

] | | o 294,597

sares the thorbugh Iintermingling of the steam

| mit the cooling of the waste products and the

and hydrocarbon, and prevents any deposit of | condensation md deposat of any vaporized

1t 1s desirable that

correspond with that of the outlet-pipe, so that

any possible deposit may be driven into and

through the exit-pipe to the nozzle. These
fan ged frusta g are arranged one above an-

~other in the generator G, and above the upper

LG

~ ¢* having a series of openings which corre-

frusta is a perforated deflecting-disk, g/, ar--
ranged under theinlet-pipe g% to break up and

disseminate the incoming vapors. This gen-

erator Bis suspended centrally of the air- (,ha,m |
ber F, and is provided with an exit-pipe, ¢,
that terminatesin a coniform nozzle or burner,

spond 1n number and position with the in-

~ clined gas-ports d.
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With relation to the working.-chamber A, I
have deseribed the preferred construction, not

for purposes of limitation, as the only essen
tial 1s the vertical central posmon of the gen- I
—erator-chamber, but in order to indicate what |

I deem to be the best manner of carrying out
the invention.

~In connection with or at one su:le of the work-

ing-chamber or stack A, I erect a tower, H,
which I connect above w1th stack A by aﬂue,

‘H’, and below with a chimney by a flue, H?,
which may be guarded by a suitable damper,
and at the base of tower H, 1 place a furnace,

-1, whieh delivers into tower H. This furnace

35
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I is only employed for the preliminary heating

of the tower, &e¢., in starting the generator.
K indicates the air or blast pipe, provided

with a valve, %, and connected with a suitable

blastengine or fan. Thispipeentersthe tower,

preferably at its upper part, and after being | g
~coiled therein, as at X/ K’, extends through

flue H’ and connects with air-chamber I, sur-
rounding generator B. The coils K’ K’ may,
if it is found necessary, be covered with fire-
clay, or any composition which will protect
them from injurious effects of waste gases.
Such a covering is indicated by the outer cir-
cle.

Arranged cenfrally within the tower H is a
superheating -coil, I, which receives steam

through an inlet-pipe, [,provided with a valve,

{/, and delivers the superheated steam through
pipe I?, which is also provided with a valve,
[?, and connects with the pipe ¢% which deliv-
ersintothe generator . Withinandatthebase
of tower H a water or drip tank, ¢, may be
placed, if desired, to hold water or catch any
vapors which may condense within the tower,
and just above the same is a small door, k
which may be used when access to the tower
18 necessary.
with a suitable chimney, M, by the horizontal
Hue H?, (see Kig. 2,) which 1s provided at suit-

able intervals with floor-pockets P, inclined

toward the line of draft to induce an eddy in
the current, and cause the deposit of any fine
particles of metal which might otherwise be
carried off with the escaping waste products.
This flue H” shonld be sufficientlylong to per-

The base of tower H is connected |

‘metals.
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O indicates an oil-pipe which connects with

a suitable reservoir, whence the hydrocarbon

is pumped or othermse forced to the geuner-
This pipe is provided with a suitable
valve, 0, and connects with the pipe g% which

ator.

delwers into generator Q.

The construction of the apparatus belng
substantially sach as hereinbefore specified,
the processof vaporizing hydrocarbons, gener-

| ating gas, &c¢., will be conducted therein as

follows: f
apparatus a fire, preferably of wood or coke,
(80 as to avoid sulphur and other deleterious

- gases,) 18 lighted in furnace [, and the valves
¢ e of hoppers E E are opened, so that the:
products of combustion from furnace 1 will
| pass through tower H, around the air-pipes.

75
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For the preliminary heating of the -

K/ and: superheater L ‘through flue H’, and -

out of the stack A. As soon as the air-blast
and steam have reached the required tem-

Qo

perature the valve o of the oil-pipe O 1s opened

| and the requisite quantity or stream of hydro-

carbon oil is forced into pipe ¢°. The valve

is then opened sufficiently far to deliver the

requisite quantity ot superheated steam, which

mingles with and vaporizes the oil, _and the
‘whole mixture passes info the generator G,
where a thorough admixture takes place by

the passage of the vapors, under pressure,
through the series of .conical frusta. In the

| meanwhile, the valve k of the air-pipe K hav.
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ing been opened, the highly-heated air-blast

‘passes from coil K/ into air-chamber F, and

thence down to the coniform nozzle or burner

¢*, where it mingles with the issuing admixture

£0O3

of oil and steam, and is ignited at the mouth
of the inclined passage d. The downward in- .

clination of passages d projects the flame into
the crucible in the most advantageous manner.
The admixture of hydrocarbon vapor, steam,
&ce., having been ignited at the ports ‘d, the

I1@

central generator- chamber as well as the sur-

rounding furnace, will soon become so0 highly
heated that the fire in preliminary furnace 1
can be dispensed with. When this time ar-
rives the valves ¢ e of hoppers i K are closed,

I15

the fire in furnace 7 allowed to go out, and the
produets of combustion will then rise in the -

‘working-chamber or stack A, pass through the

flue H’, descend in tower H, and escape through

flue HE to the chimney. When the stack A

or working-chamber has been brought to the
desired temperature, the.ore to be reduced,
the metal to be treated or whatever is to be
operated upon may be charged into the fur-

I20

1as

nace through hoppers B E, doors &, or other~

wise, and will be acted on by the flame is-
| suing through ports d, while the waste pro-

duets so rising in the stack and. passing

through tower H will supply all the heat nec-

essary to render the vaporization of the hy-

drocarbon or the generation-of the gas con-
stant and automatic. -

By properly propor-

‘130

tioning and regulating the admis_s_ion of super-
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ply, and the valve £ 0f the superheated-steam
- pipe opened full head, so as to cause a blast |

20

e

“serted in the upper part of the stack and ex-
tended down through the charge to the re- |
ducing-zone of the blast-furnace; and 1do not

30
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 forth. _
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ing pockets have heretofore been employed— |
as, for instance, in the manufacture. of white |

50

- ber, of a centrally-arranged generating-cham-

S5

. bons, generating gases, &e., and utilizing the

&o
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be done by means of valves I* and o, either a

products of combustion, after leaving tower H,
are condueted throngh a flue, H% having pock-

‘izer or generator, and could not so operate;
- secondly, because the relative arrangement of

devigces,

- 274,597 - : - 3

heated steam and. hydrocarbons, whiéh- can

simple vapor-gas or a permanent fixed gas
may be obtained at will. “When ores ormetals
are treated, as in the reduction of ores, the

ets P, wherein any fine particles of metal car--
ried by the ecuarrent will be deposited, and if
the flue H is made sufficiently long to permit
the cooling of the waste products, any vapor-
ized matters which are condensable will also
be deposited in pockets P and inay be recov-
ered. In case it should Dbe necessary ai any
time to clear the generator G,thevalve o of the
oil-pipe may be closed to shut off the oil-sup-

of steam to pass through the generator, which
will at onee remove apy carbon or other ob-
strueting matter. . S

I am aware that in reducing ores in the
blast-furnace it has been proposed to intro-
dnee bhydroecarbon liquids, vapors, and gases
into the reducing-zone of the furnace or stack, !
and that for such purposes an oil or vapor
pipe surrounded by an air-pipe has been in-

herein claim such devices, first, because the
pipe and air-jacket do not constitute a vapor-

the devices with respeet to. the hearth i1s not
such as will enable the parts to coact in the
cgeneration and utilization of gas for general
manufaeturing purposes, as hereinbefore set

Iam alsoaware that condensing and collect- |

zine, and therefore do not broadly claim such

Having thos fully deseribed my invention
and the advantages to be derived therefrom, |
what I claim, and desire to secure by lLetters |
Patent, is— o |

1. In apparatns for vaporizing hydrocar-
bons and generating gas and utilizing the
same for manufacturing purposes, the com-
bination, with the furnace or working-cham-

ber, and a generator or vaporizer suspended
therein, substantially as and for the purpose
specified. S - | |

2. In apparatus for vaporizing hydrocar-

same for manufacturing purposes, the combi-
nation of a working-chamber provided with a
centrally-arranged generator-chamber, a gen--
erator or vaporizer snspended in the genera-
tor-chamber, a blast-pipe eommunicating with
the generator-chamber, a chamber which 1n-
closes the blast-pipe and communicates with
the working-chamber, and a supplemental fur-

nace which c_emmuniwt% with the bla;st-pipe' |

‘chamber, snbstan_tially as and for the purpose

specified. -
a. In apparatus

same for manufacturing purposes, the combi-

nation of a working-chamber provided with a

central or inclosed generator-chamber, a gener-
ator suspended therein, a blast-pipe commauni-
cating with the generator-chamber, a super-
heater communicating with the generator, a
chamber which incloses the blast-pipe and
superheater, an oil-supply pipe, and a supple-

mental furnace, substantially as and for the
purpose specified.

4. In apparatus

same for manufacturing purposes, the combi-
nations of a working-chamber provided with &
centrally-arranged or inclosed generator-cham:
ber, a generator suspended therein, a blast-

| pipe communicating with the generatoc-cham-

ber, a superheater communicating with the
generator, an oil-sapply pipe communicating
with the steam-pipe, a chamber inclosing the
blast-pipe and superheater and communicating

- for vap{}riz‘in o hydrocar-
bons, generating gas, &e., and utilizing the

for vaporizing hydrdcar- |
bons, generating gas, &e., and utilizing the

70
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with the working - chamber, and a suitable

‘chimney, substantially as and for the purpose
specified. | - |

" 5.- In apparatus for vaporizing hydrocar-

bouns and generating gas, and for utilizing the
‘same for manunfacturing purposes, the combi-

nation, with a working-chamber, of a central-

ly-arranged geuerator - chamber, a generator

suspended therein, so as to form a surrounding

‘air-heating chamber, a series of air-ports con-

necting the base of the generator - chamber

which communicates with the generator, and a

delivery-nozzle arranged within the generator-

chamber in the plane of the air-ports thereof,
substantially as and for the purpose specified.
6. In combination with the working-cham-
ber; the generator - chamber composed of a

95
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with the working-chamber, a gas or vapor pipe

rog

II0

fAanged suspended pipe inclosed by fire-brick |

or refractery material supported on the flange
of the flanged pipe, substantially as and for
the purpose specified. | ,

7. The horizontal escape-flue having a series

| of drift-pockets in the floor thereof, the rear

walls of said pockets inclined at an angle to
the line of draft, to arrest and retain mat-

ters deposited from the waste products, sub-

stantially as and for the purpose specified.

8. The combination, with a working-cham-

Ler or hearth, of a centrally-arranged genera-

tor-chamber having the downwardly-project-

ing gas-delivery ports, which deliver the gas

into the erncible and in a direction away from

the generator-chamber, substantially as and

for the purpose specified.

In testimony whereof 1
presence of two witnesses, this 7th day of Feb-
ruary, 1883, | -
S . HENRY F. HAYDEN.
Witnesses: |

~ F. W. RIt1ER, Jr,,

- H. B. MOULTON. -
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affix mv signature,in
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