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~ causing it to flow downward over bhelves into
" successively hotter portions of the retort, and

‘sired.

passage through the high body of incandescent |

‘successfully used in my process by admitting

atile or heaviest portion of theoil is vaporized
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To all whom it may concern:
Be it known that 1, REINHOLD BOEI{LD\T a

the city of Brooklyn, in the counfy of Kings
and State of New York, have invented a new
and useful Impr ovement in Apparatus for
Generating Illuminating - Gas, of which the
following is a slaeCIﬁcatmn

- This mventlon relates to an apparatus for
generating illuminating-gas in a single- cupola
genemtwg furnace, Whereby econsmy in coun-
struction and operation is seecured.

The object of the invention is to provide
suitable means for converting comparatively
heavy hydrocarbon oil into I‘lCh hydrocarbon
or carbureted hydrogen gas by subjecting it in
a continuously-flowing stream to successively
higher temperatures in separate chambers or
1et01ts of the cupola, so that it is all converted
into gas without contact with the fuel, and
then combine the hot hydrocarbon gas Wlth
hot hydrogen or water gas rising from the fuel,
so as to form a fixed homogeneous lllummat
ing-gas of the desired candlo- -power. |

Another object of the invention is to pro-
vide the cupola-generator with readily-remov-
able steam-superheaters and oil-gas- retorts
adapted to be set and secured in the walls of
the furnace, so as to admit of convenient re-
moval for clefmmgr, repair, or 1enewal, as de-

In carrying ont my invention steam is su-
perheated by passage down through pipe in
the superheater-tile placed in the walls of the
furnace, and 1s then injected into the hoftest

portion of the fuel a short distance above the |

grate, where it is thoroughly decomposed by

fuel above, the fuel at the orate being thus left
mcqudescent so that 16 may be Ie&dﬂy ignited
upon admission of the air-blast for reheatlnw
the whole body of fuel. A compauatwe] y
cheap and heavy grade of hydrocarbon oil is

such oil at or near the top and less heated por-
tion of a vertical retort set in the wall, and

then into the highly-heated fuel, so that ab
first the most volatile and finally the least vol-

“1ssuing from the top of the oil-retorts.

and converted into gas. At the lower end of |

the retort an Openmg 1S promded so that p‘ub
of thesteam will passinto theretort and fluidize
and take up the excessof carbon in the heavy s55-
oil, and thus keep the retort clean and utilize
all the oas-making material. The main por-
tion of the resultant gases in the fuel-chamber
passes up into the lower comp'}rbment of a
large fixing and mixing chamber in the top 6o
of the GUpola and there meets and combines
in a heated and nascent state with the oil-gas
S&ld
gases togethe1 commingle and pass up to com-
partments or circuitous passages formed of 65
incandescent tiles, to make a fixed homogene- -
ous ﬂluminating-gas before escaping through
the gas-outlet from the cupola ready for de-
livery to the scrubbing and purifying process.
The process constituting part of my inven- 70

tion will be defined in the claims.

. The inventionincludes, besides the process,
certain combinations of parts in the appa-

‘ratus, which will also be pointed -out in the

claims. 75
In the drawings hereto annezed qure 1

represents a vertical central section of my im-

proved cupola for carrying on the process of

generating water-gas according to my inven-

tion. Tig. 2 represents a horizontal section Sc

through the top part of the fixing-chamber of
the same. Fig. 3 represents a similar section
through the coal-chamber of the same. Fig.
4 represents a vertical section oi a modifica-
tion of the same. Fig. 5 representsa horizon- 83

tal section through the central compartment

of the fixing-chamber of the same. Fig. 6 rep-
resents a hOIIZOHt’bl section through the coal-
chamber of the same. - .

A represents the ash- pltofthe cupola Ovu 00
1t is arranged a horizontal grate, B, consisting
of the se_vera,l sections B' B B, each_ of which

‘hasatrunnionon each end for turnin gthesame

toriddle or drop the coal when required. The
trunnion of one end 1s held in a bearing on g5
the inside of the base-casting of the cupola and

‘the trunnion of the other end passes through

said casting and is guided 1in-a stuffing-box;
and its exterior end 1S made square 101 at-
taching a suitable lever to turn thesame. Said 1co
ash- pll] 1s furnished with a proper air-tight
door, C, to remove the ashes, and the blast

pipe and air-valve D are connected with the

sald ash-pit. Above the grate Is arrangedthe
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cupola coal-chamber E, in which the water:
gas is generated, and above said cliamber is dr-
ranged a fixing-chamber, ¥, which is divided
by lateral partitions G G into several com-
partments, H, above one another and con-
nected by openings I through said partitions,
to conduct the gases upward from one com-
partment to.the other above, and from the top
compartment to the main gas-outlet pipe J
on the top of the cupola. DBy means of a cen-
tral coal-inlet, K, down {from the top of the
cupola through the chamber I into the cham-
ber I, the coal is charged in the cupola. Said

inlet K has a proper sealed door, I, attached
to the metal top plate of the cupola to cover

and seal air-tight said inlet while generating
gas. A similar door, M, 1s also provided on
the vertical portion N of the gas-outlet pipe J.

Both doors are open duaring the time of blow-

ing up the fire to heat all chambers in the cu-
pola. 'The sides of the capola are lined with
proper fire-brick and tile, and in this lining
are placed several vertical inwardly-project-
ing steam-superheaters, O O, and alsoseveral
vertical inwardly-projecting oil-retorts, P I’.

- The superheaters O O are composed of sep-

arate tile removably set in the brick lining of

the furnace, and each superheater is provided

with an outer face-plate, O, of iron, having
projecting flanges o, which overlap the edges
of the opening in the wall into which the super-
heater is inserted, and such flanges bear upon
araised rim, p, provided with means for mak-
ing a tight joint.

The removable oil-retorts are made in one
piece and distinet from the walls imto which
they are set, and are -provided with flanged
outer iron face-plates, whereby they may be
readily secured in place or removed and re-
placed by new ones when desired. Thesuper-
heaters and oil-retorts may be secured in place
by bolts and nuts, or by yokes and bearing-
Screws, L _

By the construction of superheaters and oil-
retorts shown and described, such parts may
be quickly removed, repaired, and cleaned
when required, or be replaced by new ones,
with but very little interruption to the opera-
tion of the apparatus. The steam 1s conducted
down through said superheaters 1n.iron pipes

- Q to lateral inclined nozzles R, which dis-
“ charge the superheated steam into the coal,

and the lower ends of the pipes Q have each a

connected small drip-pipe, @, which passes

through the shell of the cupola to pass off the
condensed steam outside of the cupola. The

nozzles R are arranged, as shown, a distance

above the grate B, in a portion of the super-
heater projecting most prominently into the

coal-chamber, to prevent the coal at the grate

from being extinguished and to bring thesteam

~into contact with the central portion of the

]

coal body and prevent its escape along the lin-
ing and take the heat from 1t.

s The base of each oil-retort I extends down

deeply in the coal-space and projects into that

part of the coal or fuel chamber near the steam- |
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| tiozzies T in which the steam is in a highly

heated but yet undecomposed condition, and

the oil-retorts > have each a number of lat-
eral shelves, T, arranged nearly equidistant
above one another and projecting alternately
from opposite side walls nearly across the di-
ameter of the retort, so as to form passages b
to connect the spaces between said shelves in
diagonal direction, and form a zigzag passage
through the retort. . The bottom of each re-
tort is inelined to the cupola-lining and at its
lowest portion or-base is made with a small
opening, S, allowing the least volatile oil to
pass into the coal direct, and in said opening

70

75

80

Q gsteam enters to soften and flunidize said o1l or

' tar to assist generation of the .oil-gas and to

prevent caking and clogging said openings 3.
The top of each retort connects directly 1nto
the fixing-chamber F, to pass the vapors and

said fixing-chamber to combine with the water-
gas rising from the bed of fuel. Thesteam 18
supplied from a suitable boiler into the top ot
the superheating-pipes Q by means of themain

pipe U and its branches U’, which are each

furnished with suitable stop and regulating
valves, c.
elevated oil-tank, and is eonducted by a main

oil-gases generated in the retort directly into

QO

The oil is furnished from a suitable -

95

oil-pipe, V, and the branch pipes V' to the

top portions of the retorts, which have noz-
zles ¢ e, each connected with a branch of said
main pipe V, and each of said branches is fur-
nished with a suitable regulating stop valve
or cock, 1 f. A | |

‘The coal-inlet X is constructed of a vertical
tubunlar clay body, W, which has one or more

openings, X, through its side into the bottom-

compartment of the fixing chamber F.
The operation is as follows: After a charge

of oas is delivered from the cupola, the usunal
main gas-valve Z of the gas-outlet J i8 closed,

and simultaneously the doors M and I, are

opened. The blast is admitted to the fuel by

opening air-valve D. The coal is riddled by

rocking or tilting the grate B, and, 1f nceded,

fresh coal is charged through the inlet K and

| the fire allowed to become properly incandes-

cent. After the superheaters O O, the retorts
P, and the fixing-chamber F, with its parti-

tions G G, are all properly heated, said valve

D is closed, stopping off the. air-blast. . The
doors L and M are closed aund the gas-valve Z

is opened. The drip-pipes a are allowed to

exhaust and the steam is admitted into the
pipes Q, which are of a considerably-larger
area than their discharge-nozzles R. Said
drip-pipes are thereafter nearly closed. The
main portion of the steam from the superheat-
ers passes into the coal highly superheated,
impregnating the central body of coal, and,
passing upward through a large body of 1n-
candescent coal, is decomposed and converted
into carbonic - oxide hydrogen gases, which
pass to the inlet X and the opening W X in

1C§
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the direction of the arrows 1. Simultaneously

with the introduction of steam through the
nozzles R into the coal the oil valves or cocks
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~ openings b, gradually giving off the- volatile.
portion more and more as the most highly |
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openings.

‘together with the bydrogen gas, through the

tion of the apparatus may be varied.

in Fig. 1; or they are preferably made sepa-

‘shown in TFig. 4, so that such material may be

363,945 = 3

f are opened, admitting oil into the top por-
tion of the retorts, where its most volatile
paris are evaporated and pass into the bottom
compartment of the fixing-chamber F. The
less and less volatile portions of the o1l pass |
from shelf T to shelf T down through the

heated shelves are reached, until the least
volatile portion descends through the openings |
S into the coal, and while such oil or tar passes
down through the openings S a portion of
undecomposed steam passes up through said
openings into the retort and assists to flaidize
said oil and prevents the clogging of 'said
All vapors and gases generated
in the retorts pass upward in the direction of
the arrows 2 into the fixing-echamber, and, be-
ing deflected by the bottom partition, G, pass,

opening or openings I of said partition up into
the compartment above, where they become
mingled and fixed, and finally pass off through
the outlet J tothe wash-boxor hydraulic main,
and from it to the condensing and purifying

apparatusand holder. Afterthe coalinthe cu- |

pola has lost its proper incandescence, (shown
by the sight-holes of the cupola and test-lights
of the apparatus,) the supply of oilis stopped.
With a strong short flow of steam the remain-
ing gasis drivenintothe wash-box and the gas-
valve Z is closed. The steam is then stopped,
and thedoors Land M are opened, ready to per-
form the operation of blowing the fire up, as |
before desceribed. - According to the cost and
capacity of generation required, the construc-

“The fixing-chamber F may be of greater or
less capacity and have two or more compart-
ments, a8 shown. The superheaters O may
extend through the fixing-chamber F,asshown

rate and removableand setinto the lining from
the side of the cupola,to facilitate their resto-
ration after being burned out, as shown in Ifigs.

4 and 6. . Asbestus fiber or other distributing |

material may beemployed between the shelves
T of the retorts and movable caps Y used, as

renewed from btime to time. | -
It will be observed that in this apparatus 1

so arrange the oil-retorts in the cupola that
they terminate in the space of the cupola,

where the undecomposed steanr is had among

the incandescent fuel. Consequently the steam 55

is introduced into the openings of the bases of

the oil-retorts from which the tar flows, thus

causing the fluidizing of the heavy oil and tar, '

and the more thorough and superior decom-
position of the oil and tar or residuum. |

My present invention 18 an improvement on
Patent No. 324,809, dated. August 25, 1835;
but in that patent the superheaters are sta-
tionary and part of the cupola,which very soon

burns out and becomes inoperative, and there-

fore I do not claim such construction; nordo 1
claim the process shownand described in Pat-
ent No. 235,766, which shows removable hori-
zontal retorts, as the oil residunm remains on
them, and thickens or concretes into hard car-
bon, which soon renders them useless; bub.

6o

6

70

WhatT claim, and desire to secure as my in-

vention by Letters Patent, is—

1, The combination, in one cupola, of the re-
movable vertical steam-heaters O, the vertical
removable oil-decomposing retorts provided
with a Series of shelves, and at or near their
tops with an oil-inlet pipe, and a fuel-chamber
connecting with the lower end of such oil-re-
tort, as described. - * |

2. The combination, in one cupola, of a fuel-
chamber,a fixing-chamber,a removablesteam-

superheater connecting with the lower portion

YER
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of such fnel-chamber, and a vertical removable -

oil-decomposing retort provided with a series

of shelves in said retort, opening at the bottom

into the fuel-chamber and at top into the fix-
ing-chamber, for the purpose described.
3. In an apparatus, the combination for gen-

erating gas from water and crude oil, & verti-

tical movableoil-retort, an oil-supply pipe, and
a series of shelves in said retort, of which the

base is perforated to admit undecomposed
steam and also allow the residuum to passin.

the fuel, its top discharging intoa fixing-cham-

ber provided with torbuous passages, all within

a single cupola, substantially for the purpose

herein set forth. - | o
In testimony that I claim the foregoing as

my invention I have signed my name, In pres-

100

ence of two witnesses, this 30th day of April,

1886. _
o REINHOLD BOEKLEN.
Witnesses: * .

THEODORE FELDSTEIN, .

ERNST KEMPFE.,
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