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To all whom 1t MAY CONCErN:
Beitknown that I, THEODORE verted info @
of New York, in.tiie county of New York and | after set forth.
State of New York, havell > | My invention further has
ts in Process O and | 1 | *
other gas—produciu o

and usefol Improvemen _
Apparatus for the Manufactulrc of Gas;and |
rily heated, before beidg

I do hereDy Jeclare thatb ihe following isa full, |
L ereof, reference i ¢ |

clear, and exact description the
d to the accompanying dmwmgs,aud 1 o
) | finally has for 1ts obj

ADPD
2w are con-

terial, ghercby they
exed gas, as more fully herein-

- being ha
o to the letters of reference marked thereoil, | =
making a part ot this Speciﬁ{:atiml. T improvemeuts in app y
This invention relates 10 certain improve- alhove Processes into effect, as W 111 more fally
ments in Processes and apparatus for the Lereinafter appeat
manufactare of gasy and it has for its objects | Tn the methods Leretofore in USe for the 63
to provide 2 certain jmproved process ot Dro- manufacture of coal-gas the coal has geunel
ther gas- ally been subjected tO destructive distillation
ts heated trom the outside, and as the
an intense heab

in retor

bituminous coal or O
oas can only

tlie saine

ducing 2as from
on of heat

material DY subjecting

have necessarily

roducing
in a large body to the direct act!
__ passing throngh the mass, whereby loss by 18- these retorts He
. 20 diation is to @ great extent obviated, as mnore limited capacity, in order thab thie heat may
inafter cified; to provide a cel- [)enetr:-.lte-the whole mass and  raise it o the
proper temperaturc. W4th such retorts, more-
o uniform temperaturo cannot be raised

oducing gas from

tain improved Process of pPr
bitaminous coal or other gas-producmg ma- | OVer,
terial aund water 1n conjunction by snbmit- andmaiutaiued'throughoutthem.; o
ting the coal in @ large pbody or mass to the | ducing material, since he heat,beingdistribu -
direct action of heat, aniformly distributed \ ed from theoutSide,Willalwagsbe oreatest neat
ihroughout the mass, whereby the light hy- thesides of the retorts; 1"euderingthegenemtion_
i1l be volati sod and conver od | of the gas irregular and imperiect. Moreover,
| while the outer portions of the coal are at a 30
somplete conversion of the

30 while the heavy hy
Jth the mixed hydrogen ant
portions aro not heat |
. the formation of unde-

- be combined with t
' ' 1-0a8 cenerated by the
' in- | purpose; resulting 1
nd tar, which pass overand 85

carbonic O \
decomposition of water, as moroe fully herein-
after specified. | composed vapors &
35 My spvention also has for 1ts objects to pro- have to be removed from the gas in the hy- —
vide an jmproved process of producing a8 | draulic main and washers, not only causing @ -
from bifnminous coal or other gas producing | loss of gas-producin o material, but rendering
copjunection with water and the necessary the employmeu,t of expensive and
g the cumbersome apparatus, as well as a large 9°
abor 1N managing quch apparatus

material, 10
iquid hydmcarbons,by subjectin
waste products. Agalin, 1

- yarious ligul
o hody or mass to the direct ac-
and handling the
mapufacturing coal-gas the

tion of heat, whereby the light hydrocarbons
rtially decomposed and | the old methods of
o e brought to the proper

't are volatilized and pa _
carried off, and 10 subjecting the heavy hy- | retorts have first © |
4 of water-gas 1n 2 temperature and the coal 1n @ cold state is In- 95
-* troduced, not only rapidly reducing the tem-
ipitial distillation,

_ droearbons 10
45 nascent state in the presenc |
| ff and partially decom- | perature, but giving at )
' .. | which drives off a portion |
f vapors and tar, which is kepb

posed, ASC
rated from | 1D the form O _
up until the proper temperature

POYS the gases al
liquid hydrocarbons; and, finally; fixing the
and vapors by passing the | structive distillation 18 ﬁ
time no fixed gas is produced,tbus occupying

commingled gases
same throu gh a large body or m
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~ time ang Wasting materjg]. Still further, 1t 1S by_distributing the heat di;rect]y'thmughth;e -
N foun.d-th_at'in_tl_lge_ old ;me;t_hdd;of manufactyr- Same, thys 't?hf?)mughlyé 11;t;i1jzi_n%g~;the whole of .
. ing the gas in Small retorts the Solid carbon, the heat at jtg full intensity, - - yo |
" whieh is in'ca-pable'pf being volatilized and by The ¢ )jectS.&Hd--advantages above ep umer-
-~ _itself:converted liito gas, rem?aigns:in'the; retort | ated I attain Lo
~in the form of coka. T th
- fore the retor

_ 1 'c 1 Y the apparatus iilltlstmted in
LIS has to be drawy be- | the accompanyin ing .

TC can be agaip used for the manu- {

factare of fresh gas '

_ A u- i Flgure'l; repre
. or =48, requiring laborin band- | tjopal «:. 1€l

SeNts a centra vertical seg
| tional view of my Improved apparatus, and 75
| SHNSIN a further waste of mate Fig. 2 g borizontal section taken on the line
Io rial, JIp said olad method the undeeomposed z of INig, 1
S coke, Desides being g compai ~ The
Produet when wir , 1

. € | \% Improved fener. -
Ir - | ator, wh_wjh'consists of an exterjgp casing of NS
candescent copy irs D, thug _ab_straﬁctinga large | hoi I, 1 Iy ofes ]m;dl;‘_f;cal_fshape’__aﬁ]j_(glg 8o
| dmount of vayyg,
" 5 1zed in the subsequent manufacture of gas, and
s dissipateq and wholly | Fu mo
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. | AR =1 ; _I:li(] genemtor-is ;]}1_'*0_. - S
» ais _ ost. Farthermore, ‘vided with 'tWOCOIDI)al‘,tl'llentS:.Q D, by means
- afler the cogq) has been remorved, in order to | ¢ ' yartition i O s S
R remove the deposited carbon on t}

_ &
g-cham.
olid foundatjon-pr. o ot I8 supported upop a
- ! eat i | Solid foundation, T of brick- ‘masonr

its s€neration, the

L Ok"WOI'I{' or m{'l-SOll]""“' |
25 this time, bein “us

't e lower com. -
| ent of the combustion and generating
: @l . > ore fully here. | Chamber ; | & grate, I, upon
Inalter 'hed. “These advantageg result | which the b
from the fact that LYy my Dresent inventiop of | producip g ma
sellerating the o '

848 by subjecting the coal in | the
' j9"’5'5;;;mﬂsisétfath-e%dw b acti “heat there ix on .. -

Ve reCt action of heat there is com. | ;
35 Paratively little radintin,. o162t

' gas-produe- Ny
DG VO-thirds of its Capacity
2the | moovethe grate, (mope orless,) as Indicated in
11¢ | 1€ | Fig, 1 of the. Ings, The Partition B jg
- 3iinter10r; po a8s tend to holg the --
~ heat in Proportion as the ' IS |
40 creased ; also, th

188 leading into the small ¢cham ers N,which
" Compo- communicate by means of the chambers N’ and
ydrogen lIEcessary to com- | the pipes P With g In]
Dine with ang Carry off the solig Carvonaceong
45 Parts of the eq

ans of whiel, Stich flnjq

~ | may be introduced fo the g

. Urnished to. any desired ex. TheletterRindicatesa
tent, and by means of the vaporsang gases gen.

- Crated from the liqy; |

Series of Steam-pipes
CXtending through thesolid masonry ofthe base
quid hyd rocarbons ang Com- | ofthe apparatus, and terminatip
mi’ngled With the £aSes generateq f om theeog]
- 2° and water ap

' of the coniecal flpop of the

gatthesurfaca TG
Same, the guter ends
I the coal | of the said pipes being Connected op Communi. -
Sa8es generated may be readily sup- cating with a Sultable steam . geunerator, ang
plied, thus bringing ang maintaining the gag having sultable cocks Or valves, by means of
up toastandardilluminatingqunlity. By my Which g regulated Supply of steam may bead- j,q
. 1nventiop nNotonlyig .':111thiseﬂ'ectiveheatsaved, mitted to the senerator ang bermitted to pggg
55 bat, OWIing to the “Omparatively Small amount up throungh the ineandescent ass of coal, g
- of radiation, the senerators, after the charge more fully hereinaftey set forth
as been thoroughly converted into £as, can bha The letter S Idicateg g series of man-holes
readily heated up for a fregp charge, ang ip Provided witp Suitable coverg leading to the 12¢
compamtive]yhttle time put into condition for | Space below the grate-bars
6o successfy] Operation, Again, in the old pro. ' |
- G€8S the coal ig pevy

of the generator
_ through which any débri

VEr subjected to the ful] ef. |

fective heat of the fiy

)
Y 4€bris may be removed,
and by means of which 4CCess may he had to
‘¢ throughont jig €ntire | what may be called the “agh.pi
body, OWIDg to the fact that the
pPenetrat
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of a suitable building or structure, and into

charging said combustion-chambers with the

such lower portion extends a series of pipes.or | heated coal.

tuyeres, V, connected with a suitable blower

or blast-producing apparatus, by means .of

which a forced blast of air may be passed up
through the gas-producing material, for the

‘purpose more fully hereinalter set forth.

The letter W indicates a vertical -pipe or
flue extending npwardly through a portion of
the solid base of the apparatus and the cen-
tral colamn rising from the same. The said
flue or tube connects with an air-blastappara-

‘tus on the outside,and communicates with the

combustion-chamber and generator by means
of a transverse branch, X, by means of which
air may be supplied to theinterior of the mass
of coal, so as to keep up the heat of the body
thereof, and generate the necessary carbonic
oxide to be burned subsequently to heat the
fixing-chamber above. Above the said air-
tube, and leading downwardly into said col-
nmn through the central column, is a flue

or tube, Y, which is provided with lateral

branches Z, leading into the combustion or gen-
erating chamber at a point above the gas-pro-
ducing material contained therein.

The letter M, as before mentioned, indicates
the openings through the arched partition
separating the combustion or generating cham-
ber from the fixing-chamber, and N a series of
cliambers formedof Ioosely-arranged bricks or
blocks, so as to provide gas-spaces above such
openings, which commaunicate with the fixing-
chamberabove. These gas-spacesalso commu-
nicate by means of suitable openings, (/, with
an annular chamber, N’, which connects Dy
means of suitable pipes, 2, with a reservoir or
reservoirs containing bydrocarbon fluid. These
spaces also communicate with thefixing-cham-
ber above, so that the hydrocarbon finid as it
is volatilized and the mixed gases from below
will passupwardintothefixing-chamberabove,
where they will be converted into a fixed gas
by thé heat stored up in the fixing-chamber,
and carried off free from condensable vapors

and tar.

Above tlie arched top of the fixing-chamber
is an annular chamber, IV, provided with man-
holes G/, and suitable covers for closing the
same. The said chamber is intended to con-
tain the coal from which the gas is to be ulti-
mately generated, and is intended to farnish
a means for heating the coal, initially, so that
there wiil be no loss of time or heat subse-
uently when the coalis subjected to destrue-
tive distillation in the combustion and gener-
ating chamber. The said annular chamber, at
suitable points, is provided with openings H’,
having covers 1/, by means of which the coal
after being heated may be dropped onto the
floor below and charged into the combustion
and generating chamber. For this purpose
the combustion and generating chamber 18 pro-
vided with a series of doors, L/, which are
closed by means of the covers M/, which may
be removed and replaced for the purpose of

-

The letter N2 indicates a series of man-holes

provided with snitable covers, P?, by means of

whiel access may be had to the interior of the
combustion and generating chamber, for the
purpose of cleaning the same and removing
clinkers and otherobstructionsand collections.
- Theletter R?indicates an anunular blast-pipe,
provided with tuyeres S2%, by means of which
air may be introduced at the ontside of the
mass.- of fuel through a pipe, Z/, connecting
with said annular pipe RR%

The operation of my invention will be read-

ily understood in connection with the above

description, and is ag follows: A fire is started

70

75

8o

in the combustion or generating chamber, and

it is charged with bituminous coal or other

gas-producing material, as indicated in Ifig. 1
of the drawings. The fire is then urged by a
blast of air introduced below the grate, creat-
ing an intense lieat, the products of combus-
tion passing upward above the incandescent
material, where they are met by fresh atmos-
pheric air, and are wholly consumed, the heat

generated Dbeing absorbed and stored up by

the refractory material in the chamber above.
As the fuel is burned out fresh fuel is supplied
from the lreating-chamber at the top of the
generator in quantities as required. When
the refractory material is heated to the proper
temperature the air is shut off and a current

of steam is passed up through the incandes-

cent fuel, the lower portion of which consists
of coke and the upper part of bituminous coal.

The coal on top, while being subjected to de-

structive distillation, becomes gradually coked

and takes the place of the coke below, 1ts place
being supplied by fresh quantities of coal or

other gas-producing material from the heat-
ing-chamber above. The carbureted bydro-
gen gas and undecomposed vapors pass up
into the echamber above, while any heavy hy-
drocarbons—such as tar and the like—pass

Q0

95

[CO

I10

downward through the incandescent fuel and

are met by the water-gas resulting from the
decomposition of the water, mutual decompo-
sition taking place, forming an additional
amount of illuminating-gas, which passes up-
ward into the chamber above. As the mixed
oases and vapors pass into the chamber above
they are met by an incoming current of hydro-
carbon vapor, and the whole then passes up-
ward through the heated mass of refractory
material, where they are converted into a per-
manent fixed gas in quantities to supply any
required demand. .
It will thus be seen that by means of my im-
proved processes and apparatusthe tarand con-

densable products, as well as the coke, are con-
verted thoroughly into gas and no waste pro-

duacts oceur. |

 Having thus described my invention, what I
claim, and desire to secure by Letters Patent,

18—-
1. The herein-described process of manutac-
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turing gas, the same consisting in the follow- |

Ing steps, to wit: raising to incandescence a
mass of carbonaceous material by 4 blast or
carrent of air, produeing carbonie oxide, burn-
ing the carbonie oxide by a blast or current of
alr above the carbonaceous material; causing
the products to passinto a mass of refractory
material, and thus Lighly heating the same,
throwing upon the mass of incandescent ma-
terial carbonaceous gas- producing material
sufficient when reduced to coke or charcoal to

supply the amount of carbonaceous material

consumed during combustion and generation
of gas; raising the said mass to Incandescence;
decomposing steam by passing it through the
Incandescent material, prodacing water-gas,
causing the water-gas to come into contact
with the heavy hydrocarbons bLeing distilled
from the carbonaceous gas-producing mate-
rial, and thus decomposing them and causing
recomposition of the differént elements; then
causing all the gases and vapors distilled to
pass through a mass of highly-heated refrac-
tory material, where thiey may be enriched
with naphtha and fixed, substantially as speci-

fied.

2. The process of generating gas, which eon-
-8ists In subjecting bituminous coal to the di-

rect heat, by contact, of a mass of incandes-
cent fuel for evolving the gaseous vapor from
the former, and at the same time decomposing
steam by injecting it into the incandescent
mass of coke or fuel, and conducting the re-
snlting hot products, hydrogen and carbonie
oxide, through the distilling mass of bitumi-
nous coal for taking up the Lieavy tarry vapors
therefrom, carbureting the mixed gases and
vapor thus formed, while hot, in a separate
chamber, and, finally, combining the carbu-
reted mixture into & fixed gas Ly bringing it

into contact with a mass of heated material

In a separate chamber, substantially as speci-
fied.

3. The meihod herein described of manu-
facturing gas, consisting in raising to incan-
descence a mass of carbonaceous material by a

current of air, producing carbonic oxide, then |

burning the carbonic oxide Ly a cuarrent or
blast of air above the incandescent material,
causing the products to pass through a mass
of some refractory material, highly heating the
same, then bringing in contact with the incan-
descent material bituminous coal or any other
solid gas-making material, distilling the gases
and vapors from the same by direct heat, then
causing the gases and vapors to pass through
highly-heated refractory material for the pur-
pose of fixing said gases, substantially as de-
scribed. | |

4. The process Lerein described of manufac-
turing gas, which consists in raising to inecan-

specified.

4 | | - - 257,100

descence a mass of carbonaceous material by
acurrent of air, producing carbonic oxide; then
buroing the carbonicoxideby a earrent or blast
of air above the incandescent material, and
conrlucting the hot products into and through
a mass of refractory material, thus highly heat-

Ing the same; then bringing incontact with the _
incandescent carbonaceous material bitumi-
hous coal or other solid gas making material,

distilling the gases and vapors from the same
by direct contact with hot coke, and at the
Same time decomposing steam by passing it

into the heated coke, and conducting the re-

sulting hot products through the mass of dis-
tilling coal for taking up and ecarrying off the
heavy tarry vapors, then causing the commin-
gled gases and vapors to pass through the

highly-heated refractory material for combin-

ing and fixing them and producing a perma-
nent gas, substantially as deseribed. |

9. In an apparatus for generating gas from
coal, the combination of the npper and lower

chambers and intermediate connecting-cham-
ber, the lower chamber being adapted to con-
tain bituminous coal for distillation, and the

upper one refractory material, to store up the

heat necessary to fix the gases and vapors pass-
Ing from the lower chamber, substantially as

0. In combination with the lower chamber

ot the generator, the conical floor and the grate

above the same, and the central colamn pro-
vided with flues for the admission of air into
the said chamber, substantially as and for the
purposes specified. | | |

7. In combination with the upper and lower
communicating chambers, the chambers lo-
cated above the combustion and generating
chamber, wherein liquid bydroearbon is vapor-
1zed and supplied to the gases generated be-

lowin a nascent state, and an oil-supply pipe,
substantially as and for the purposes set forth.

8. The combination, with the genecrator or

lower chamber,of the heating and annular coal-

chambers, located sucecessively above the said
generating -chamber, substantially as shown
and described. |

9. The combination of the upper and lower

chambers of the generator, the steam and air
induction flues or pipes, the hydrocarbon-flnid
chambers, and the coal-heating chamber, the

whole being arranged to operate substantially-

in the manner specified. |
In testimony whereof I affix my signature,

in presence of two witnesses, this 14th day of

January, 1882, '

T. G. SPRINGER.
@Vitnessea:

J. J. MCCARTHY,
H. AUBREY ToULMIN.
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