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' ASSIGNMENTS, TO THE UNITED COAL AND OIL GAS COMPANY, OF NEW

YORK.,
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SPECIFICATION forming part of Letters Patent No. 300,466, dated June 17, 1884.

Applieation filed October 1&, 1583,

(No maodel.)

Ter il w:lhvon, it may concern: |
Be it known that I, JoruN HANLON, of New
York city, in the county of New York and
State of New York, haveinvented certain new
s and useful Tmprovementsin Process ofand Ap-

paratus for Manufacturing Gas; and I do here- |« |
E the coal-charger, the hydraulie-seal box, and

by declare thatthe following is a full,clear,and

exact deseription of theinvention, which will |

enable others skilled in the art to whiech it ap-

ro pertains to make and use the same, 1"(:51?@11811ce'i
with the seal-hox.and a dip-pipe in section. 6o

being had to the accompanying drawings,and

to the letters of reference marked thereon,
which form part of this specification.

This invention relates to the manufacture of

15 illuminating and heating gas, and more par-

ticularly concerns that process and apparatus

in-whiech steamis decomposed, and bituminous

or soft coal is distilled in the same cupola
generating-furnace, in which hydrocarbon o1l

20 1s vaporized either in the generator orin a
connected fixing-chamber, which is heated by
the waste gaseous products of combustion of
the fuel in the generating-chamber; and in
which the resulting gases and vapors are com-

2¢ bined and converted into a fixed gas in the
heated fixing-chamber. . -

The object of the invention is to improve |
- sented as independent structures slightly sepa-

the manufacture of illuminating-gas Dby so
conducting the operation as to effect a great

30 economy in the use of hydrocarbon liquid, by
which the gas is carbureted—that is, to pre-
ven} destruetive decomposition or reduction
to lamp-black or solid carbon and consequent
waste of the hydrocarbons, which impart the

35 illuminating quality to gas. Amnother object
is to improve the apparatus in such manner as

- to better preserve the grate-bars from the de-
struetive action of steam and hot gases; to
simplify and improve the coal-charging ap-

40 paratus; andtoprovidea superheater so con-
structed and provided with discharge pipes
and valves that the carbureted gas may be dis-
charged immediately upon being fixed, where-

by injuriouslylong exposure of the hydrocar-

- 45 bons to a large body of heated refractory ma-
terial is avolded, and gas of more ‘uniformn
quality and candle-power is produced. _
My invention will now be described in con-

which TIigure 1 represents a vertical cross- 50
section through the two generating and steam-

superheating ehambers on the line z x, Kig. 5.

| Fig. 2 represents a vertical longitudinal see-

| tion through one of the generating and steani-

1

superheating chambers, the fixing-chamber, 55

the connecting-pipes, on the line y ¥, Iig. 5.
Fig. 3 represents a front elevation of the ap-
paratus. Fig. 4 represents a rear elevation

Fig. 5 represents a plan view with the top of
one steam-superheating chamber and of the
coal-charger removed.

- The same letters of reference designate simi-
lar parts in the different figures of drawings. 65
The generating apparatus (+ is composed of

two furnaces or chambers, A A’, connected by

acommon base and freely communicating with

each otherabove thegrateC, which 1scommon

to both, and they are surmounted by steam- 7o
superheating chambers B B, connected by the

necks b?. The generators and superheaters

| are constructed of fire-briek, covered by jackets

of plate-iron, and mounted on a brick or stone
foundation. 73
The decomposing-chambers A A" are repre-
rated from each other down to near their bases
a short distance above the grate, each having
a distinet inclosing wall and jacket down to
‘the arch ¢ above the grate-chamber; but if 1s
obvious that they might both be buillt 1n one
structure, inclosed in & common wall and cov-
ered by a single jacket, and separated by a
division-wall resting upon the arch ¢. This
division-wall might be strengthened and made
tight by a central iron plate. This modifica-
tion falls within the limits of my invention,
though the construction shown is preferred.
The chambers A A’ have thelr bottoms curved
and sloping from their outer sides down to the
bottom of the ash-pib, in order to reduce the
orate-surface, and so that the chambers may
be more readily cleaned. The ash-pit 18 di-
vided into three separate compartments by the
partition-walls d &'; extending from front to
rear thereof, so that the gases from one gener-

&0

Q0

95

nection with the accompanying drawings, in | ating-chamber are not allowed to pass down
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through the grate and thereby corrode and however, may connect the upper ends of the
burn 1t out, but are compelled to pass above | stand-pipes directly with the top of the fix-
- the grate to the adjoining generating-cham- | ing-chamber R, if such arrangement is pre-

ber. Tight-fitting doors « close passages into

each compartment of the ash-pit. - The steam-
superheating chambers B B’ areconnected with

the generating-chambers by contracted necks

b I, and have near their bases the arches ¢ ¢
~of masonry supporting the cellular brick-work
EE. Theyarealsoprovided withshortsmoke-

stacks or passages L I, having tight-fitting lids
These passages also serve as man-
holes to give access to the chambers for the
purpose of laying, repairing, and cleaning the

cellular brick-work. = Steam-pipes F, having

- valves f, connect with the top of each super-

heating-chamber. A coal-charging hopper, H,

~connects by a chute, g, with the upper portion

- of each generator, and the hopper has at its

20

bottom a water-cooled valve, i, provided with |

a stem and operating-lever. The conical paor-

~ tion H’ of the hopper is constructed of suffi-

25

30

cient size to hold a single charge of coal, and
this chamber is separated from the main fuel-

chamber H" by a cut-off slide, %/, constructed |

with separated bars like a gridiron, as shown
in Fig. 5. The fuel-chamber H” should be

made large enough to hold a number of charges

of coal, and it is closed at the top by a tight-
fitting lid, 2", which may be clamped down by
a hinged bar, link, and screw, as shown. An

air-blast pipe, K, connects by branch X', hav- |

~ Ing valve %, with the base of each generating-

35

40

45

50

55

- vertical pipes N N,

00

65

‘steam-superheating chamber.

chamber below the grate, and by a branch,

K", having a valve, /, with the base of each

supply pipe, L, having a pivoted operating-
lever, [, passes through a stuffing-box and

sleeve 1/, near the base of each steam-super-

heating chamber, (see Fig. 2,) to supply oil for

enriching the gases passed from each generat- |

ing-chamber. When oil is admitted, the sup-
ply-pipe is projected some distance into the
chamber, 1n order that the oil may drop freely
through the passage in ‘the neck & or &’ down
into the rising and outgoing current of hot gas.
Each generating-chamber is provided with a
number of openings, «/, closed by tight-fitting
caps—one set just above the grate-bars and
another set higher up, for the insertion of bars
to break up the coal or coke and break dow
the clinker. S | |
Gas-discharge pipes M M’, having water-
cooled valves m m', connect near the tops of
the generating-chambers A A’ and with the
Pipes M M’ are for the
escape of gases resulting from the decom-
posed steam, the coal and the oil on their way to
the fixing-chamber, and also for the escape of
products of combustion. The superheaters
have connecting, near their tops, the outlet-

pipes O O, having water-cooled valves o ¢,

leading to the stand-pipes N N, for the escape
of products of combustion.

connect at their lower ends by pipes P P’ with
the base of the fixing-chamber R. Pipes PP/,

the cellular brick-work filling,
‘work 18 separated into three sections or bodies
by intermediate spaces, and ateach spaceabove

A sliding oil--

otand-pipes N N’

ferred.. The lower ends of the stand-pipes
| from just above the connecting-pipes M M’
downward, and where they are exposed to the
greatest heat, are lined with fire-brick, while

the upper ends, through which but a small

~proportion of hot products pass, are simple
iron pipes. d'he

f &

xing - chamber R is con-

70

structed of fire-brick covered with a tight

1 jacket of plate-iron, and is mounted on a brick

or stone foundation. It is provided near the
base with a perforated arch, », for supporting
This brick-

each body of brick-work there connects a gas-
eduction pipe, S, leading to the hydraulic-seal
box T. The pipes &5, at their lower ends,
where they project down into the box, are

T, and to the other end of such lever is con-

‘nected a rod, ¥, passing up through the top -

of the cover of the box, and is pivotally con-

30

provided with valve-seat pieces s, serewed to
{ them, which pieces have conical valve-seats
I and guide-bars for the stems of the conical
valves §, which may be operated to close the
ends of the pipes, as desired.
each valve is connected to one end of a lever,
t, pivoted to a fulerum in the bottom. of box

i .

The stem of

%

nected to a lever, u, the inner end of Which_--_-
is pivoted to a standard, «', secured to the top

of the box. . By means of the levers and rod

“any valve may be readily raised or lowered

100

for closing or opening the mouth of any.dip-

pipe desired. Amn air-blast pipe, K, having

-a valve, k’, connects with the base of the fix-

ing-chamber below arch », for supplying air

105

to produce complete combustion of gaseous -

products from the generator while heating up
the apparatus. At the top of chamber R is a
smoke-stack, V, having at the top a tight-fit-
ting cap, v, which may be opened for the es-

cape of products of combustion, while the ap-

paratus is being heated, but which is closed
while gas is being fixed in the chamber, and

the gas is caused to pass down one of the dip-

pipes, S, into the seal-box. The water-cooled
valves in the different pipes have stems ex-
tending up through their water-boxes, to which
are connected operating-levers. - |
Having described my apparatus I will now
describe its operation and the process carried
ouf therein of manufacturing gas. |
The two generating-chambers are operated

I10O -

115

120

reciprocally, the superheated steam being '

passed alternately down into-one and the re-
sulting gases up through the other, while the
fresh charge of bituminous coal is also dis-

tilled alternately first in one and then in the
other chamber,

but always being freshly
charged into that chamber least highly heated
and np through which the gases are passed on
their way to the outlet-pipe and fixing-cham-

d ber. A fire is first kindled on the grate, and

130
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itis urged by air-blasts admitted through pipes | ing evolved, and carry them into the fixing-

K’ by opening valves & on each side of the
grate, while fuel, preferably anthracite coal or
coke, 18 gmdu&lly fed in till a bed of highly-
heated or incandescent fuel several feet thick
18 formed in each chamber. During fthe ad-
mission of the air-blasts below the ﬂra,te the
cap v of smoke- qt%ch V 18 open, and at first
the_ valves m #/, on outlet-pipes M M/, are
opened for the escape of products of combus-
tion mnto fixing-chamber R. Then, asthe beds
of fuel increase in the generators and carbonie

oxide 18 given off, air is admitted through

pipe K hy‘ opening its valve k" to the base of
fixing-chamber R, for causing complete com-
bustion of the hot carbonic oxide, and thereby

heating the refractory br ick-work in the fix- :

ing-chamber. Near the end of the operation

of heating up, valvesm m are closed and valves

0 ¢’ are opened. Then valves k" are opened,
and air-blasts are admitted by branch pipes
K” into the bases of chambers B B, for burn-
ing hot products therein and heating the con-
tained brick-work. The order of heating the

chambers may be reversed—that is, chambers

B B’ may be heated first and chamber R heat-
ed second—or they may be heated at the same
time, by properly adjusting the valves; but it
is preferred to heat the different chambers afb
separate periods. One of the generating-
chambers and one steam-superheating cham-
ber—as chambers A and B—are at first most
highly heated by maintaining the air-blasts
admitted to them and keeping their ountlet-

pipes open for the longer time, for in these.

chambers steam 18 first superhe&ted and de-

composed.
being raised toincandescence and ‘L]l the echam-

bers benm properly heated, the valves of the !

air-blast pipesare closed, cap v 18 ¢losed, both
valves o o' are closed, valve m, on pipe M,
leading {from generator A, 18 closed, and the
valves § of the two upper and outer gas-out-
let pipes, S, are also closed, while valve w/, in
outlet-pipe M, is left open. Steam is now ad-

mitted by pipes I into the top of superheat-

ing-chamber. B, where it is superheated by
passage down through the highly-heated
brick-work contained therein, and is passed
down intotheineandescent fuel in chamber A,
where it is decomposed, the resulting gases,
hydrogen and carbonic oxide and, perhaps, a
small per cent. of carbontie acid, passing below
arch ¢ and above the grate, up through the
hot fuel in ehamber A’, where any carbonic
acid present 1s conv erted into carbonic oxide.
The partitions d ' in the ash-pit prevent the
cuarrent of gases {rom passing through and be-
low the gmte, whereby 1t 18 pr-eserved from
corrosion. .About the time that steam 1s ad-

mitted to superheater B a charge of bitumin-
ous coal is dropped upon the bed 01 hot fuel
in chamber A’, so that the gases resulting
from the steam are passed up throuﬂh the dis-
tilling charge of coal, and thereby combine

The beds of fuel in the generators

|

-chamber.

If a rich gas is desired for illuminating pur
poses, hydrocarbon o1l is admitted by pipe L
into chamber A’, where 1t 1s vaporized and
the vapors mingled with the outgoing gas pass-
ing through pipe M to the ﬁxmﬂ - cham-
ber. If the heat in chamber Alis s0 great as.

| to be destructive of the o1l it may be admitted

at any desired point in stand- -pipe N, or even
into the fixing-chamber R, for ea,-}:bm‘eting the
ogas. 16 1s intended, however, that the gener-

-
Yooy vl

75

atmﬁ‘-ehmmber in which cml 1S last fed and |

up through and out of which the gasis passei
| shall not be at such high temper&ture as to
change the hvdromrbons of the coal or the
hqmd into lamp-black or hard carbon. The
large volume of hydrogen entering from the
adjacent chamber -assists materially In carry-
ing the hydrocarbons forward and preventing
them from burning. The fixing-chamber 1s
constructed and provided with eduetion gas-
pipes with special reference to the accom-
nlishment of this same object—that 1s, so that
the gases and vapors are at first conducted
through a small portion only of the heated
brick-work, and exposed only sufificiently long
to combine and fix the gas. Therefore, the
two upper and outer gas - escape pipes are atb
first closed by valves s’ &, in the seal-box, the
first one only being lett open and the g aqes

80

GO

and vapors are combined and converted into |

a, fixed gas for the first period by passage sim-
ply thmuah the first body of heated brick-
work till the temperature thereof is se far re-
duced as to make this body inoperative to fully

fixthe gas; then the first pipe, 3, 18 closed, and

the second one opened, and the gases caused

13G0

to pass up and through the second body of 103

hot brick till it -1s emled when the second
pipe is closed and the thi 1:{1 one opened, and
the gases to the end of the run are conducted
through the third body of hot brick. By

means of the improved construction of appa-

ratus, and by the improved manner of con-
ducting the operation just deseribed, I pre-
vent destructive decomposition and waste of
the hydrocarbons and also obtain the impor-

tantadvantage of producing a uniform quality
of gas throuwhout the whole operation.

The manufacture of gas by decomposing
steam, distilling coal, &c., as above described,
is continued till the temperature of the de-
composing and distilling chambers and the
fixing-chamber are reduced so lowastorender
them inoperative, when the steam and oil are
shut off. Then the apparatus is reheated by
admission of the air-blasts and by proper ar-
rangement of the valvesand cap of the smoke-
stack, as at first described, only at this time
the steam -superheater B’ and generating-
chamber A’ are the most highly heated. Af-
ter the apparabus s properly heated, the man-

ufacture of gas by the operations above de-

seribed 18 1*esumed though steam and gases

with the rich hydrocarbon Vapors and gas be- | are now conducted in the reverse dn*ectlon

,

NS,

II5

120

125
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=]

- through the two ff@ﬁ@l‘&biﬂ o-chambers—that 1s,

jected beyond the furnace-wall internally when
steam 18 superhemted 1 chamber B’, decom- | oil is supplied and withdrawn when the sup-
posed in chamber A’, and the resultmg cases | ply of oil is shut off.
passed up through chamber A, wherethe fresh 4. The two reciprocating Denemtors having 70
s charge of coal 1s now belng dlstﬂled, and out | a connecting-base, in COlelll‘Lthll with the
of ‘such chamber to the ﬁung chamber. The | grate and one or more vertical partitions in
charges of soft coal periodically dropped into the ash- -pit for causing the gases to pass from
“the ﬂeneratmﬂ chambers yield sufficient coke one chamber into the other above the grate.
to mamtaan the beds of fuel at the required . The two generating-chambers connected 78
zo height for decomposing the steam.  Both by a common base in combination with steam-
chambers of the charging-hopper may be first | supply pipes. eonnectmﬂ with thelr upper
filled with coal, the valve & being closed; then | portions, the connecting air-blast pipes, and
slide 7' 1s run in to separate the main body of | the gas-outlet pipes le"tdmﬂ from the upper
coal from the charge in the conical - chamber, portlon of each chamber. + 80
15 and then cover %’ iS closed and clamped down 6. The two generating-chambers connected
to the top of the large storage-chamber, soas | at their bases, in combnntwn with the steam-
to prevent the escape of gas up through the | superheating chambers placed above them, the
coal. When it is desired to drop a charge | gas-outlet pipes leading from the n‘enemtors
“into the generating-chamber, valve 218 drawn | below the steam- supelheatmn chmmbers and 85
20 out and the charge contained in the conical | the air, steam, and o1l supply pipes connected
chamber slid down the chute into the genera- | as de&embed
tor; valve I is then closed, and slide ' is sdrawn 7. The two ﬂenemtmﬂ chambers having a
Out to permit another charge to pass into the | connecting- b%(, 11 (301111)111‘1131011 with the
conical chamber,after which theslide isclosed. | steam- %upelhemtmn chambers mounted above go
25 Instead of three dip-pipes S extending | them, the gas-outlet pipes leading from the
down into the seal-box, with valves at their | upper 1)01‘131011‘3 of the generators, the outlet-
lower ends, a single stand and dip pipe S | pipes for products of combustion leftdmﬂ {rom
might be provided, extending from near the ! the supelhemtmmchmmbc,rs and Suppr pipes
top of thefixing-chamber, and connected with | for air and steam, connected as and for the 95
30 such fixing-chamber by three horizontal pipes, | purposes descnbed
one connecting just above each body of bricL- 8. The two closed reciprocating gqq-ﬂ*enel-
work, and each having a controlling-valve, ating chambers having a connecting-base and
that gas could be passed from any dequ ed Sec- an ar(,h extending from front to rear above the
tion of the fixing-chamber, as with the con- | bottom of the eh‘u’nber s0 as to form a pas- 100
35 struction and arranﬂ"ement shown. sage from one chamber to the other and sup-
| Having descr 1bed my invention, what T claim porb the wall or walls separating the two gen-
“and demre to secure by Letters Pfttent 18— ~erating-chambers, in combllntlon with con-
1. The process of manutacturing ga's which nectm -air-blast pipes and gas-discharge pipes,
consists in heating up the generating and fix- | as desembed 105
40 ing chambers by the combustion of fael in the | 9. The two gas- “611{31 ating chambers con-
~ former and of products from such fuel 1n the nected at their bnses in combination with the
latter, thereby heating a large body of refrac- qtemm supmheaﬂnn chambers above them, the
tory material in the f ixXing:- clnmber ‘then de- | gas-outlet pipes from the upper pmtlons of
v composing steam 1n the iuel emlehmn the the oenerators, the outlet-pipes from the su- rro
45 resulting gases with ]1V(11‘0(3£LI‘1)011S; then com- perheatel& for products of combustion, a fix-
bining and fixing the carbureted gas by pass- | ing-chamber, and pipes connecting the outlet-
1ng it through a small portion of the heated | pipes from the generators and Superhe&ter%
refractory material and to the seal- box; then, | with the ﬂ*ﬂ]}ﬁ ,eh%mbel
‘as the first portion 18 cooled, passing the sue- | 10. A gas- frenemtor in combinabion witha 115
ro ceeding volume of gas through another heated | fixing- ehmnber having gas-outlet pipesleading
portlon of retr flctmy m'"l,ternl and out to the fl()lll it ab different dls‘r‘mce& from the gas-in-
seal-box or main; and thus passing sucecessive | let pipe,wherebya small portion of the ﬁxmm
volumes of gas q% produced through succeed- | chamber may be used at one period for ﬁ*ﬂnn
ing bodles of heated 1efmet0ry material, | the gas an¢ another portion used ata, succeed 120
55 Whereby destructive decomposition of the hy- | ing permd, and destructive decomposition of
-~ drocarbons is prevented, and a uniform qual- hydl ocarbons thereby prevented, and gas of
ity of gas as to candle-power is produced. a uniform candle-power produced. -'
9. The closed cenerating-chambers having 11. A gas-fixing chamber containing a fill-
a single grate common to both and communi- | ing of 10]‘.1 actory mqternl, and having gas-out- 125
60 catmﬂ‘ with each other at their bases above the et pipes provided with controlling valves or
| ﬂmte, in ‘combination with a gas-discharge | seals, and conneeting therewith at different
pipe connecting with the top of one of the d1stfmces from the gas- mlet pipe, for the pur-
- chambers. pose described.
| 3. In cmnbmatwn with a gas-g ﬂenemtor the 12. A gas-fixing cha)mber 1n combmatmn 130
65 sleeve and the sliding o1l- Supply pipe fttmﬂ with a hydmuhc &eml box, pipes connecting

in Sueh sleeve, 80 th‘tt the oil-pipe may be pro- dlffewut sections or 1301‘*t10115 of Lhe ﬁ"tmn*- |
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chamber with the seal-box, and the valves for
closing the pipes arranged in the seal-box, for

the purpose described.

of coal, a storage- chamber adapted to ]101(1

several charges of coal, a slide for separating
| its charge-chamber from the storage-chamber,

13, ‘I'he combination of a gas-eduction pipe | and a twh‘b -fitting lid or cover closing the top

of a gas-apparatus with a hydraulic main or

box, said pipe projecting into the box, a valve
for closing the end of the pipe connected to

one end of a pivoted lever in the box, and a
rod connected to the other end of the lever and
passing up through the top of the box; for op-

erating the valve.
14. A gas-g enemtor in combination with a

fixing- _chamber eoummmﬂ* refractory material

separatedinto different sections or bodies byin-
tervening spaces, gas-outlet pipes communi-

cating with the spaces between the bodies of

material, and a pipe connecting the generator
with one end of the ﬁunﬂ*-ehmmbel for the
purpose described.

15. In combination with a gas-generator, a
fuel-feeding hopper having a valve in its bot-

tom, a charge-chamber holding a single charge |

of the Sﬁ@l‘age~chambel'.
16. The charging-hopper having a water-

25

cooled valve 1n its botlom, and a grated slide -

between the charge-chamber and the storage-
chamber, in combination with a furnace.

17. The charging-hopper having a water-
cooled valve at its bottom, a grated slide be-
tween 1ts charge - chamber and its storage-
chamber, and a tight-fitbing lid closing 1ts top,
in combination with a gas-generator.

- Intestimony that I ¢laim the foregoing as my
own I affix my signature in presence of two
witnesses.

JOHN HANLON.

Witnesses:
ANTONTIO C. GONZALT
EMMET R. OLCOTT.
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