(No Model.) : R 9 Sheets—Sheet 1.

J. FEHRENBATCGH.,
APPARATUS FOR MAKING GAS.

No. 564,512, R Patented July 21, 1896.

74
/
7
22, ' /
@///I/M/Mm
€
| I
7 i
T, LTI
78 @ R
% ’/, 7

LI,

ﬁm 2
\ | 22227 PINLS).
2211 61| pZZ A
_ \IIIIIY, A
VL VY
| LA, 7
1. AALSIY A
. {7777 Y Z\
i | Bz IS,
R V2 A
F e = LIS, ISP,
\VZ¥ V.75 mm'
- = & */4_’{!.{/ 17429, - |
l_,,r.-, \\ o T el | et st “N;;.; ------ TR0 £

,;f J'.-' “““““

T

T ey, \W\ ;ﬁ A '!

-. xx \t\{““'“ IILILNLE _ PIINETEY,
'?/..(/ 4 mm“
= =R
t :
V. S YAIY5, - |
777 VISTLLLS |

OV Z4
-_IO.- VA%
G 777/,

BN Rzl
Wf@um VAR

THE NORRIS PETERS L0, PHOTO-LITHO., WASHINGTON, O G-




(No Model.)

2 ‘Sheets-—Sheet 2.

-— -
=S e ————— .

-—— .

Patented July 21, ’1896,:.'

Q .
TN j)
™

J. FEHRENBATCH.
APPARATUS FOR MAKING GAS.

a0 o

No. b64,5612,

£

N

”..r......r.., 277 : CEEFL DN\ 2
\Aa 7 | o S —
\.IL\.\\\...\ -

N A %
_-EE m.h._-ﬁ_._h....___ﬁ o -.m.hw___-..__ﬁ\&____lu
WLLLNA ) 730st05.7 33 2005 X777 7
- WA S5 A e 3l X7
HQ\SE 8%y Au..ﬁ..wmuﬂﬂ.w..ﬂuw ........_u._wmu.- s -Nl
KA 53 85 5, 9 s o

e,

P T

. il s
- Sk

S e moam g

.qll...l._l bk % L LK

VI
7P AL A
\\w..nu\mm .
r i ¥ "
7777/ 7R

v, 700 ”,”r/,r....,/.,

VIS NN

]
]
]
4

- l'f

]

]

R T e B S o e G et o g——
- -
- — o ———— T AT PR W i mbl —) —

a
R A B A BT M e e e ke
el el skl e — ke — e e——E S P SRS sl

+ & AN B o

cr%

' H

.//#/a?/////rhhr”é

r ] . -, R .\_. r. - : .- .. .
%ﬂ?f#ﬁff.ﬁfﬂ#ﬂffffffffffffffff.ﬁ?.._._?,.r..r...rar............rffffﬂfﬂﬂfffffﬂffffffA -
? , ! . e ' . , ’_l "

THE NORRIS RETERS CO., PHOTO-LITHO., WASHINGTON, O. .:;. .




UNITED STATES

PaTeENT OFFICE.

JOHN FEHRENBATCH, OF CINCINNATI, OHIO, ASSIGNOR OF TWO-THIRDS TO
- F. C. WEIR. :

APPARATUS FOR MAKING GAS.

SPECIFICATION forming part of Letters Patent No. 564,512, dated July 21, 1896.
Application filed August 27, 1892, Serial No. 444,317, (No model.) '

To all whom tt may concerw:

Be it known that I, JOEN FEHRENBATCH,
residing at Cincinnati, (Avondale,) in the
county of Hamilton and State of Ohio, have

¢ invented certain new and useful Improve-

ments in Apparatus for Making Gas, of which

- the following is a specification. B
This invention relates to an improved ap-
paratus forthe production of a continuously-
10 uniform quality of highly-combustible gas
from the decomposition of steam and coal,
with or withoutthe addition of a liguid hydro-
carbon, a bed of incandescent coal within a
single generating and fixing chamber being
15 continuously replenished through a forced
and positively - regulated feed, while steam
and air, or mingled steam, air, and oil, are
injected into the gas-generating chamber
above the bed of incandescent fuel, whereby
20 the steam, or steam and oil, are continuously
decomposed and immediately mingled with

the gaseous products of the burning coal and

the mingled gases and vapors at once fixed
or rendered permanent within said generat-
2= ing-chamber, the intense heat thus developed
being utilized to heat the boiler that is located
immediately above the gas-generating cham-
ber. | _.
The several features of the invention are
s0 fully set forth in the following description
and illustratedin the accompanying drawings
making a part of this specification. |
Figure 1 is a central vertical section of my
improved gas-generator. Fig. 2 is a vertlcal
35 section of a modified form of gas-generator.
Fig. 3 is a side elevation of the same. |
Referring to Figs. 1 and 2, the letter A des-
ionates the gas-generating chamber, which is
also the combustion-chamber for the fuel em-
40 ployed in making gas. In this chamber also
the disassociated elements of coal, steam,
and hydrocarbon vapors become thoroughly
mixed and recombined and then fixed into a
permanent gas under the influence of the
45 intense heat to which the gases and vapors
are subjected within said chamber. The

chamber A is therefore a combined fuel-com-
bustion and gas generating, mixing, and fix-

. ingchamber, in which allthe operationsneces- |
5o sary for the manufacture of a superior qual- |

ity of fuel-gas, ready for immediate use, are
continuously accomplished. This gas® gen-
erating and fixing chamber A has an outer
shell 1, composed of sheet metal and lined
with a fire-brick wall 2. -
Above the chamber A is a steam-boiler B,
which may be of any suitable form. In FKig.
1 is shown a single-flue boiler having the form
of a frustum of a cone terminating in a hol-
lJow cylinder at its upper end. The form
shown in Fig. 2 is a multiple-flue boiler ter-
minating in an annular cylinder at the top.
These boilers, or any other suitable form,
should be so set and arranged as to be ex-
posed to the heat of the gas-generating cham-
ber, preferably by conducting first the hot
products of combustion through the boller
flue or flues during the preliminary heating
of the apparatus and subsequently conduct-
ing the hot gases through said flues while the

apparatus is in full operation for making gas.

A steam-coil C may be. located in the up-
per part of the gas generating and fixing
chamber A, as shown. in Fig. 1, or the sald
coil maybe embedded in the fire-brick wall 2,
below the boiler, as shown in Fig. 2. The coil
C communicates with the boiler B through
a pipe 4, Figs. 1 and 2, and pipes 5 and 6 are
provided, through which™ the coil and the
boiler are supplied with water. The pipe 5
is connected to the pipe 6 by a branch coup-

ling ¢, Fig. 3, that is also arranged for sup-

plying superheated steam from the pipe 6
for feeding air to the gas-generator. This
pipe 6 has other branches 3 and 4* to supply
superheated steam for feeding hydrocarbon
oil and fine coal into the gas-generator.

D, Fig. 1, represents a steam-injector with
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which the branch steam-pipe 4* connects for -

continuously feeding slack coal or crushed

carboninto the gas-generator while the appa-

ratus is engaged in making gas. =

" E, Fig. 1, is a steam-injector with which

the branch steam-pipe 3 connects for feeding

liguid hydrocarbons. B |
F is a similar injector for feeding air below

the grate. | |

- The steam-injector D is provided with a

hopper 7, which is to be kept filled with car- - -

bon, such as crushed coal or slack. Krom
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this hopper 7 the ecrushed carbon passes con-
tinuously to a worm-shaft 8, mounted in a
cylindrical casing 9, communicating with the
injector, so that by continual rotation of the
worm-shaft the slack or erushed carbon will

be continuously delivered in suitably-regu- |

lated quantity to the action of the steam-in-
Jector D, whence the mingled steam and
crushed carbon are continuously fed to the

‘gas-generator during the operation of gas-
making. The worm-shaft 8 is driven by

power applied thereto through a cone-pulley
32, 8o that by shifting the power-belt the
speed of the worm-shaft can be readily varied
in order to regulate the feed of the crushed
carbon as required. | |

10 represents a register-valve for regulat-
ing the quantity of air to be fed into the
steam-injector D.

The steam-injector E, Fig. 1, is provided
with a hopper 23, having a register-valve 11
foradmitting air,and a pipe 22, through which
hydrocarbon oil is received. FEach injector
D and E is provided with a needle-valve ¢ for
controlling the admission of steam.

12, KFigs. 1 and 3, representsa door through
which access may be had to the gas-generat-
ing chamber for the purpose of supplying fuel.

13, Fig. 2, represents the grate.

14 represents a door leading to the ash-pit
or chamber K below the grate.

Above the boiler B, and communicating
with the gas-generating chamber through the

. boiler flue or flues, is arranged an uptake 1

for carrying off the products of combustion
in the preliminary heating of the apparatus.
A gas-uptake G also communicates with the
boiler flue or flues. After the preliminary
heating of the apparatus has been accom-
plished a valve or damper I' in the uptake I
Is to be closed, and a valve IT in the gas-up-
take G should then be opened to permit the
passage of the gas to the place of consump-
tion or elsewhere as required.

In Fig. 2 I have 'shown an additional gas-
uptake G', arranged as a by-pass, and which
may be employed with any other form of
boiler as well as with the forms shown in the
drawings. This uptake G’ leads directly
from the upper part of the gas-generating
chamber Dbelow the boiler and is provided
with a valve or damper H’, as shown. By a
proper manipulation of the valves I and H,
closing one and opening the other, or only
partly opening each, the gas that passes from
the generating-chamber may be diverted from
the Dboiler-flues or only a part of the gas be
allowed to pass therethrough. The hot gas
can thus be made to control the heating of
the boiler and prevent the making of an un-
necessary quantity of steam, so that the blow-
ing off of steam can be avoided when it is be-
Ing made toorapidly. The preferred form of
constructing the by-pass uptake G’ is to pro-

vide elbows 16 and 17, connected by interme- |

diate pipes 18, that are united by an expan-
sion-joint 19. |

The annular portion of the boiler (shown
in IFig. 2) is lined with fire-brick 20 to protect
the top joint of the boiler.

21, Fig. 3, designates a safety-valve. |

The uptakes G, G, and I are preferably

70

made of metal and securely bolted to the top .

of the boiler by a flanged joint 25.

In Fig. 2 I have shown the upper part of
the fire-brick lining 2 arranged to form ir-
regular projections 24, that will break and
distribute the currents of vapors and gases
impinging against the highly-heated walls of
the generator and thus assist in effecting a
thorough mingling of said gases and vapors
within the gas-generating chamber and the
production of a fixed gas therein.

To prepare the apparatus for making gas,
the valves H and H' in the uptakes G G’ will
be closed and the valve I'in the uptake I will
be opened. The boiler is preferably supplied
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with water through the coil C by means of _

the pipe 5, stop-cocks a and e, Fig. 1, being
open. By having the coil C filled with water
before starting a fire the coil will be protected
until steam has been generated. 7 repre-

- sents a stop-cock in pipe 4, by which the flow

of steam from the boiler can be regulated.
g represents another pipe for use in filling
the boiler direct. /& represents a water-gage.
m m represent pipe connections for a boiler-
feeder to be used while the apparatus is mak-
ing gas. The boiler B and coil C having
been supplied with water, the cocks ¢ and e
may be closed and the cock fopened. The
doors 12 and 14 may be opened and coal fed
into the generating-chamber through the
former and air supplied through the latter
to support combustion. The fuel being ig-
nited, the door 12 will be closed and combus-
tion continued until a steam-pressure of, say,
seventy pounds 1s obtained in the boiler.
Then the door 14 will be closed and both
doors 12 and 14 sealed; the valve or damper
I" in the uptake I will be closed and the valve
I in the uptake G will be opened. The stop-
cock @ 1s opened to blow off the wet steam in
coil C and then closed, and cock b is opened
to supply steam to the air-injector F¥, which
may be provided with a register-valve (not

~shown) to regulate the quantity of air admit-

ted to the chamber K and thence to the
chamber A through the grate. Slack or
crushed coal may now be constantly fed into
the hopper 7 of the steam, air, and coal in-
Jector D, the needle-valve ¢ being turned to
admit steam and the air-register valve 10
opened to supply air. By the constant rota-
tion of the screw 8 at a regulated speed, ob-
tained through the cone-pulley 32, the fine

~carbon will be continually fed forward in the

Injector and, mingled with air and steam,
will be continuously injected into the gas
generating and fixing chamber A upon the
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top of the incandescent bed of fuel therein.

At the same time oil or liquid hydrocarbon

mingled with steam and air may be forced
into saad oas-generating chamber by the in-
jector L.

I prefer to arrange the injectors D and )
in such manner that they will pierce the gas
generating and fixing chamber A from oppo-
sﬂze sides end in such relative positions that
the incoming currents of steam will cause a
rapid Whirling motion within the generator
above the bed of incandescent fuel. By this
action and the intense heat of the gas-gener-
ator the steam, coal, and liquid hydrocarbon
are rapidly decomposed or gasified and the
hydrogen, carbon, and oxygen recombined
into a fixed or permanent as, which 18 highly
combustible if too much air is not admitted.
By proper care a very rich gas can be ob-
tained and fixed directly in the single gener-
ating-chamber.

1 prefer to feed the coal in a crushed con-
dition and mixed with superheated steam in
the injector, for as the coal is then somewhat
heated by the steam before entering the gen-
erating-chamber it more quickly gamf es and
its gases will more readily combine with the
deeomposed steam. By the continuous and
positive feed of the crushed coal to the gen-
erator and the means for definitely varying
the speed of the feed devices as required the
quantity of solid carbon supplied to the gen-
erator can be readily controllied W1thout in-
terrupting the continuous operation of the
apparatus. 1 am thus enabled to produce
and fix in a single chamber a continuously-
uniform quahty of highly-combustible gas in
readiness for immediate use, without any
necessity of employing a gasometer or holder.

By means of the in] eetmo devices employed
with the gas-generator the: feeding of the coal
or crushed cerbon and the rég uletmn of pro-
portional quantities of stee,m and air to a
oiven quantity of carbon can be easily ef-
fected so as to control the quantity as well
as the quahty of gas produced, which may be
enriched by the use of liquid hydrocarbons
in suitable proportions.

When lean gas is to be made, httle Or 1O
hydrocarbon is needed. Cannel coal may be

used in connection with bituminous coal and
a rich gas produced without any liquid hy-
droc&rbon

It will be observed that by contlnuously re-
plenishing the bed of fuel with crushed coal
introduced above the top of the incandescent
mass of fuel by a constantly-operating forced

feed and in positively-regulated quantities,
at the same time injecting steam into the gen-
erator above the incandescent fuel and intro-
ducing air below the grate to support com-
bustlon I am enabled to produce rapidly and
econommally a continuously-uniform quality
of gas that can be conducted at once, and
with great advantage, to the place of con-
sumptmn such as a steam-boiler furnace.
By this process, therefore, the great expense
of a gasometer or ﬂ‘aJs-holder or other means
for mixing and equahzmﬂ' the quality of suc-
cessive runs of gas is entirely obviated, so
that the cost of a plant 1s very largely re-
duced, and the process can be practiced con-
tmuously for long periods without any inter-

ruption to the manufacture of a constantly--

uniform quality of gas.
What I claim as my invention is—
1. In a gas-making apparatus, the combi-
nation with a combined combustion, gas gen-
erating and fixing chamber, and a Steam—-
boiler loeated dlreetly above said chamber
and heated thereby, of a superheating steam-
coil located in the upper part of the gas gen-
erating fixing chamber and having one end
connected with the steam-space of the boiler
and the other provided with one or more
steam-jets tapping the generator, and means
for positively and eentmuously feedmﬂ' alr,
superheated steam and fuel to the clesed gen-
erator, substantially as specified.
2. In a cas-making apparatus, the combi-

nation of a eombmed combustion, gas gener-

ating and fixing chamber, a Steam-boﬂer lo-
eated directly above and heated from said
chamber, a superheating steam-coil located
in the upper part of said chamber and hav-
ing one end connecting with the steam-space
of Lhe boiler and the other end communicating
with steam-injectors located above and. below
the fuel-bed, means for positively and con-
tinuously feedmg coal to the fuel-bed, and
means for regulating the admission of air and
supelheated steam 111130 the combustion and
cas-generating chamber, whereby a continu-

ous generation of gas 1s mamt&med and the

surplus heat utilized in the generation and
superheating of steam, substentlally as de-
seribed.

In testimony whereof 1 have hereunto set
my hand.

JOHN FEHRENBATCH.

Witnesses ':
J. P. GARDNER,
O. KAISER.
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