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. No. 781 380

UNITED STATES

Patented J enua.ry 31 1905

PATENT OFFICE.

JOHN C. H.

STUT, OF OAKLAND, CALIFORNIA.

~ PROCESS OF ._MAN'UFACTURING "'LLUM.'NAT"NG'GAS" |

" SPECIFICATION formlng pa,rt of Letters Patent No.. 781 380, dated J anuary 31, 1905
| Appheetwn flod October 13, 1803, Serial No, 176, 815

1o dZZ whom it mcby CONCETT.!
‘Beit known that I, Joax C. H. Stur, ee1t1-

' zen of the United States, residing at Oakland,
in the county of Alameda and Stete of (Jell-

fornia, have invented new and useful Im-
provements in Processes of Manufacturing

Illuminating-Gas, of Whleh the follow' ing is a
,speelﬁcetmn - |

My invention reletes to an lmproved pProc-
ess for manufacturing 1llummetmg—ges

The object of the present invention is to de-
vise a system of heating the ovens and ma-
nipulating the fuel-supply so as to- get the
fullest efficiency from the evens and to pro-
duce in one apparatus and in practically the
same period of time an economical and high-

power illuminating-gas from coal, oil, andl
steam. This object is obtainable by an appa-
_ “ratus wherein there is added to the general
. 20
- troducing air or steam, also from the bottom_

structure previously indicated means For in-

of the lumeces., whereby it may passupwardly
th ro_uﬂ'h the body of 1ncandeseent coal, and by
observing certain conditions in the attention

of the ovens and  the government of the air,
steam, and fuel supplv as will be more fullv'

| explemed hereinafter, hevmcr reference to the
~ accompanying dr'ewmws in Whlchm

30

Figure 11is a view 8110W1n0' a partial side |
elevetlon and exterior view, a partial section

-~ on line # v of Kig. 2, and partlal section on

Bk

40

45

line ¢ 6 [ » of Fig. 2. - Fig. 2 is a view show- |
ing a plan of the left portion, a section adja~
cent thereto on lines R » o p of Fig. 1, and
JHie. 3
is a transverse section on lines ¢ d¢ of Fig.

the remainder on lines ¢ s of Fig. 1.

1. Fig. 41s a horizontal section, one portion
being taken on line A 4 and the rema1nde1 O
the rwhl of section / m of Fig. 2.

For the purpose of 1llustret10n I have shown

here a series of four ovens, (marked 1, 2, 3,
‘and 4,) though it is obvious this number may

be varied in practice, if desired.

5 and 6 are the carbureters or Superheet— _-

ers, located at each side of the oven series,

and 7 and 8 are regenerators located beyond

- the carbureters at eeeh end and surmounted

50 .

by respective stacks 9 10, hevmo* the respec-
tive dampers 11 12.

13 1ep1 esents a weeher, of which there is |

| o

one at ee(,h end of the apperetus elthouo*h .

but one 1s here shown.

In the present case the ovens, eerbureters,

side and the ovens separated from each other
by walls of fire-brick. The upper parts of
the ovens and carbureters are connected by

| passages 14, and the bottoms of the carburet-
ers and regenerators are connected by pas-

sage 15. -In the present invention the ovens
are provided with- hearths, perforated as at
16, up through which air or steam may pass

lenﬁ‘thmse of each oven.
18 is a main ailr-supply pipe extendmﬂ‘ over

the top and outside of the ovens, from whleh'

air may be supplied to the ovens both above

and below the fuel by means of the branch

‘and regenerators are shown errencred side by -

55

6o

_trom each end of the flues 17, which extend

pipes 19 20, which open, respectively, into the

Hued passages 21 above and between the ovens

g |

and into the ends of the flues 17. The pipes
19 20 are provided with suitable controlling-

valves. (indicated at 20".) The re@enerators

have also branch air-pipes 22 leading from
-the air-main 18, and the passage of air threu oh
them is controlled by valves 23.

Coal tuel "

70 )

75 |

may be  admitted to the ovens as needed

| through the top doors 24.
The ends of the ovens are closed by the

main doors 25, provided with the smaller
doors 26 to ellow the operator to have access
to spread a fresh charge of coal over the ovens.
The main doors are huno" on SWinging arms
27,as shown. Below the hearths are the doors

98, which allow for the cleaning of the space

beneeth the hearths. The carburetersand re-
generators are provided with respective doors
29 and 30. The carbureters and regenerators

| have formed within them a checker-work of
brick or the like, so laid as to form tortuous.

passages tl‘nouoh which the gases from the
ovens and the air admitted from plpes 22 are
caused to pass. Qil may be sprayed into the
ovens upon the incandescent body of coal
through pipes 81. 382 represents similar oil-

bureters.

8o

9o

05

‘inlets epening into the upper part of the car-
Steam may be admitted alternately
‘to the top of the regenerators through pipes

3’3,.pes'sing' down through the checker-work

i one regenerator, up through the checker-

[O0 -
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05 or fine carbon that has been deposited from |

work in the corresponding carbureter, and
thence traversing the oven-space to mmo*le
with the evolvmg gases from the fuel. In the
present device steam is also adapted to be ad-
mitted below each oven, as at 34, and to pass
tllljrouo*h the body of sohd mcandescent carbon
abov

37 is the main gas-pipe leading from each
regenerator to its respective washer and hav-
Ing a controlling-valve 38, while 39 is the out-
lot from the washer. |

The ovens, carbureters, and regenerators
are Inclosed in gas and air tlﬁ'ht Iron castings,
as shown at 35 and 36. These castings are
well riveted together and made air-tight,
braced by backstavs and tie-rods in any c“:ult--
able manner to resist the expansion and con-
traction due to the heat of the ovens. The
latter are made of the very best of fire-brick.

The manufacture of gas by this apparatus
contemplates two perlods first, the heating
period, and, second, the G‘as—makmﬂ' pemod

For the hef;u;u:]cr period coal or other fuel 1S

fed as requlred into the charging-holes 24.
The covers of these holes are then closed.
Supposing the operation be from left to right,
damper 11 in stack 9 at the right will be closed
and damper 12 at the left opened Valves 38
I gas-pipes 37 and also air-valve 23 in pipe

22 at the right will be closed: but air-valve

23 at the Ilght will be opened, as likewise will
be upper valves 20% and if it is desired to heat

up the ovens quickly lower valves 20* will be :

opened, although under those ovens in which
coke 1sto be produced no air will be admitted.
1t 1sin these coke-containing ovens that water-
gas 1s to be made later. Air under pressure
or by induced draft is mtroduced from the
main supply-pipe 18. By ‘‘induced draft”
1s meant a draft which either results from
high chimneys or from an exhauster that will
draw the gases of combustion from the ovens
by the production of a partial vacuum there-
1n, whereas a forced draft produces a pressure
Wlthm the ovens in excess of the atmospheric
pressure. Irom the fuel the gases are now
evolved, and these combine Wlth the oxygen
of the alr-making gases of combustion or waste
gases. The gasesof combustion pass through
the openings 14 from oven to oven to the
top of the carbureters 6 at the left, thence pass-
ing down through the brick checker—wmk of
thls carbureter throuo'h the flue 15 into the
bottom of the regenerator 8, and up through
its checker - work and throucrl the open
stack-valve 12into the smoke-stac, t,and thence
to the atmOSphere During this tlme the air-
valve 23 1n the pipe 22 of the left-hand regen-
erator will remain closed; but the air-valve
23 for the right-hand regenerator has been
opened. The air then introduced into the
right-hand regenerator will become highly
heated in passing through the hot checker-
work and will burn off most of the lampblack

781,380

the previous run of gas working from right
to left. During this period of he: ating the
heat from those ovens through which air is ad-
mitted from below will he tr: [m%mlttud through
the walls intermediate between said ovens
and the contiguous coking-ovens upon each
side. This ploduce@, a oreater heat and also

‘a heat upon each side as “well as upon the top

ot the fuel, and the period necessary for colk-
Ing is thus greatly reduced. Every advan-
tage is taken of this heat radiation, as will be
seen later. It will be understood that the
heating-tfuel may be either gaseous, liquid, or
solid, and the coking material may either con-
sist of the solid tuel, as coal,or the heavyecrude

petroleum - 0il or residue therefrom, which
also makes an excellent coke. As shown in
the present drawings, the ovens 2 and 4 con-
tain coke and the oven 1 is designed for the
burning of oil or gas, while the oven 3 is filled
with green coal above the fuel-level of ovens
2and 4, so that the single apparatus may illus-
trate each part of the operation. It will be
understood that the coal which was orviginally
introduced into all the ovens through their
openings 24 has been reduced to an incan-
descent mass. The fresh coal now intro-
duced into oven 3 will give off coal-gas on ac-
count of the heat retained in the hot, coal le-
neath and 1n the hot brick walls on each side
and reflected from the brickarchabove. The
oil and air supply in oven 1 has been so regu-
lated that coke from the residue of the oil has
also been formed on the body of coke from the
coal in that oven. The ovens and the mate-
rials in the ovens are now in a state to make
gas, and this brings us to the gas-making
perlod All the air-valves to the ovens above

and below and to the carbureters and regen-
erators and stack-valve 12 are closed and the
gas-valve 387 on the right isopened. The oil-
valves 31 1n all the ovens will be regulated in
such a way to produce the proper amount of
oil-gas. The steam-valve 33 on the top of
the r regenerator 7is opened and also the steam-
valves under the hearths of ovens 1, 2, and 4.

By opening these latter valves the steam 18
admitted and caused to pass through a laree
body of white-hot coal, coke. or other hwl

and thGStE‘cllll 1s here decompos:.cd so that wlmt
1s termed " water- -gas” is for med A large
amount of coal-gas is now evolving from oven
3 and some coal-ﬂ*as from ovens 2and 4.  An Y
proportion of water-tm% to the coal-gas can
be made by rewulatmw the amount of steam
introduced throwh the lower part of the
ovens and the depth of the hot coal above the
hearth. While a small quantity of water-gas

may be produced by the steam from pipes 33
coming in at the top of the regenerators and
StI‘ll{IHD the hot carbon or lmnpblaclx deposited
on the checlxm work and passing thence over
the hot ovens, still by far the main portion
of water-gas is formed by the steam from
pipes 34 coming from below and passing up

70
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through the body of incandescent fuel.

in a solid state, so that the oxygen of the

-~ steam has ample opportunity to become united

IO

with the carbon, forming therebV carbon mon-

oxid and hydrowen or so-called *‘ water-gas,”

which mixes with the other gases produced
and thence passing through the highly-heated

~ carbureters and regenerators to become fixed.

20

20

35

LO

- ation takes place from rmht to. left, and it is

55

60

“the other gases.

ovens will cool down

As the coal and water gases rise from the

~ovens and pass through the openings between

the ovens they may be brought into contact

with oil, which is introduced over the fuel in
the ovens and, if necessary, also into the car-
“bureters.
its contact with the hot coal in the ovens and

This oil also is vaporized and by

the passage through the hot brick checker-

work inthe carbureter and the regenerator
the gas is fixed and rendered permanent with |
The oil introduced into the
carbureters 1s for the purpose.of enriching
the mixture generated in the ovens.
lampblack or fine carbon will always be de-
heavier oils, and to save
this deposit of carbon and also to retain the
oreater portion of heat that is in the illumi-
nating-gases and in the gases of combustion

Some

posited from the

formed during the hea,tma' period the regen-

erators are made very high and with a fl&rge'
‘amount of brick checker-work in them. This
provides a large body to retain the heat and
a large surface for the deposit of carbon.
When the gases have passed up and through
the regenerators, they discharge through the
ogas-valve at 38 and into the washer 11, as
previously stated, and from the washers to
the scrubbers, purifiers, &c., in the same |

manner as in other gas-works. After a cer-
tain period of -operation in one.direction the

as this occurs the gas-making will cease. At
this point the heating of the ovens must be
again effected, but this time the heating will

take place from the opposite end, or, as at
present described, from right to left, because
‘the carbon : and heat depOSItS are now located

in the right-hand regenerator. This heating

process is carried -on in exactly the same man- -

ner as previously described, when the oper-

therefore not necessary to repeat it here.
By means of the apparatus herein described
I am enabled to perform several different op-

erations with practically no change further
than to observe certain conditions of fuel, air,

and steam feed. Thus .1 may ma,nufacture

oas from coal, oil, and steam, or, secondly, I
may make colce a,nd_O’a,s from coal oil, and

steam, or, thirdly, I may make coke and Water—

gas from steam and crude oil, or, fourth; gas

- may be made from crude oil and steam with-

6

‘may be effected aslfollows: :

out the production of coke. These results

introducing steam above and below the fuel-
in the ovens it is brought into intimate con-
tact with all the fuel both in - a gaseous and’

‘become a

of the operation.

somewhat and as soon

FlI‘St and to Whlch the present mventlon

pertams partwularly, if an operation.is to -

be carried on for making a mixture of coal-

oas, 011-0’&8, and Water—tras only the oven 3
will contain some hot coal.
this coal fresh green coal will be introduced,
and this coal will give off coal-gas in the man-

ner hereinbefore descrlbed Ot course it 1s

understood that the air above and below has
‘been shut off-to all the ovens.
| admitted over all of the ovens from pipe 33 of
‘Oven

4 will be already full of the incandescent coal,
and underneath this coal steam will be intro-
8o

Steam will be

one or the other of the regenerators.

duced. This steam passing through the thick

layer of hotcarbon will liberate water-gas, as
previously described, and crude oil being in-

‘On the top of

g

70

troduced on the top of this hot carbon the oil

will make oil-gas.
oil-gas and water-gas of oven-4 and the coal-

gas of oven -3e~—thus produce, combine, and

passing over the hot brick checker-work in

fixed gas.

making will cease. Reheating is then neces-

The three gases—-z. ¢., the -

the carbureter 6 and the regenerator 8 will
~After a period the gas-
90

sary, which is done in the manner hereinbe-

fore described, whereupon a charge of fresh
coal may be introduced into oven 4 to fill

it up to the level of oven 3 at the beginning

During the previous gas-
making period the coal in the oven 4 has
been gradually consumed until the top will
stand at about the same level as the hot coal
in oven 3 stood at before the charge of green

coal when the process commenced. The ovens
once more being heated, oven 4 charged with
oreen coal, and the air- va,lve% closed the oper-
ation in the ovens is reversed, and steam may

now be introduced under the hot coal of the

oven 3 and water-gas will be produced in this
oven and coal-gas “will be produced from the

oven 4, the oil bemu* mtroducec at this stage

into the oven 3, as was previously deecmbedj
for 4. It will thus be seen that any two
ovens can ‘be used in such.a manner as to alter--
nately make coal-gas, water-gas, and oil-gas
and produce no coke for all the carbon 1S
consumed in the o"a,s-malz_mw and heating proe-
ess.  Itis emdent should it be so desued to

use also any of the ovens 2, 3, or 4 for oil or
oas alone besides oven 1.

oases can be made very -easily in this one ap-

95

100

105

[T0

11 g
It Wlll also be evi-
dent that any proportion of the different

paratus from the materials used andin a very -

short time. For instance, should it become

‘desirable to have the largest percentage of
coal-gas in this gas then nearly all the ovens
can be SO | reﬂ‘ulated with their coal—supplv'

I12C -

that a large amount of green coal 1s'intro- -

“duced j'ust before the gas-making period,
the result being a large percentage of coal-.

gas; or should it ‘become desirable to have

125

the percentage of oil-gas very large then the -

coal-supply is reduced in each oven and the
| oil-supply correspondingly increased, the re-

130
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30

35

“to produce oil-gas.

L

%u]t ‘being a large percentage of oil-gas; or

“should it become necessary to have a la,me

amount of water-gas then the amount of
steam 1ntroduced under the incandescent coke
from either crude oil or coal can be so regu-
lated as .to produce a large percentage of
water-gas, and so any proportion of gas as
desired can be manufactured by this process
and In the one apparatus. ”
Second: With the ovens 3 and 4 in the con-
dition first described-—that is, the oven 4 hav-
ing a small quantity of coal and the oven 3
bemﬂ' full of green coal—coke may be pro-
duced in the oven 4 and a mixture of coal-gas,
oil-gas, and water-gas produced as foliows
Durmg the heatmg period the valves for the
admission of air or steam under the hearth of
oven 4 will be closed; but air will be admitted
over all the ovens, but only under the coal in
oven 3, to give a qulck and strong heat. This
heat WIH be transmitted throucrh the wall be-
tween ovens 3 and 4, thus addmcr the heat
through the sides of the body of col{e 1n addi-
tion to that which is applied from above dur-
ing the operation, and this very materially
reduceq the time necessary to produce colke.
After the body of coal in oven 8 has been
heated to the desired point of incandescence
and alr under and over both ovens cut off to
discontinue combustion steam will be intro-
duced under the oven 3 and water-gas will be
made in this oven, while the oil will be deliv-
ered upon the top of she coal of the same oven
The coking of the coal
in oven 4 throws off coal-gas, and these three

~ gases become fixed in the carbureter and the

40

5o

55

6o

regenerator, wherein the surplus carbon and
heat will also be deposited. If it is desired
to produce any oil - gas in addition to that
which may be produced as heretofore de-
scribed, 1t may be effected by introducing oil
into either of the carbureters as required.
It will thus be seen that any two alternate
ovens can be used to make any proportion of

the three gases and a good hard coke, because

every alternate oven bemﬂ' charged Wlth the
highly-heated coal will produce a laro*e amount
of heat to be transmitted through and over
the walls for the coking of the coal in the
adjacent oven. Just as ovens 3 and 4 are
used alternately to make oil-gas and water-
gas 1n one and coal-gas in the other, so may
pailrs of ovens be Operated—that 1s ovens
3 and 1 and 4 2 may change o pel‘lOdlCdllV
first one pair making water- -gas and oil-gas
and simultaneously the other palr ma,kmﬂ'
coal-gas and then reversing the order in the
next gas-making period. Althmwh oven 1 1s
shown and mentloned as adapted to oil fuel
as well as coal, that does not aﬂect 1ts opera-
tion in any way, since coke is formed therein,

~and 1n order to make coal-gas it is only neces-

05

sary to 1ntroduce green coa,l on this bed of
incandescent coke, close the air-valves and
stack-valve, and open the gas-valves.

[ .

'1s thereby greatly expedited.

781,380

Third. If the oven 4 has a small amount, of
solid fuel, preferably coal, which has heen re-
duced during the previous heating period to a
state of 1neandescence, o1l may be introduced
upon the top of this coal through the openings
31 at either end of the oven. Thisoil will lib-
erate oll-gas, and the residue will be deposited
on and percolate 1into the fuel, and when the
coking is to take place this will form the very
best hard coke. The quantity of oil residuc
in oven 4 that may be transformed into cole
during the gas-making period depends on the
regulation of the infeed of oil relative to the
size of the oven and the amount of the incan-
descent coal-body. As long as this latter re-
mains sufficiently hot the residue will he
changed into coke. Any residue remaining
uncoked at the end of the gas-making per iod
will be coked during the csubcsequent heating
period similarly as coal. Oven 8 having some
hot coal, oil may also be introduced upon the
top of thlS coal; but steam will also be intro-
duced under the hearth, and water-gasand oil-
gas will be formed in thisoven. These gases
from oven 8 mix with the oil-gas arising from
oven 4 and are all transmitted to the carbu-
reter 6 and the regencrator 8 to be fixed, as
hereinbefore dBSCllbed thus making water-
gas and oil-gas and producing coke in the al-
ternate oven.

The operation of making water-gas and oil-
ogas alone from crude o1l will be carried on as
just deseribed for the third method except that
all the coke formed in oven 4 from the depo-
sition of the o1l residuum will he consumed in
the making of the water-gas, in which case the
oil-supply will be regulated so as not to flood
the oven or otherwise prevent the conversion
of all the oil residuum into colke while the
oven 1s still hot enough for water-gas-making
purposes.

In all these operations where coke is to he
macde in some ovens and not in others I avail
myself not only of the reverberated heat from
the coking-ovens, butin addition thereto I use
the heat that 1s diffused through the walls of
the non-coking ovens in which an intenser
heat is generated by reason of the upward
draft through the fuel. The coking process
Since 1n all
these operations some of the ovens are thus
actively engaged both in generating eas and
producing fresh heat Sllﬂu]tdnGmISlV the ac-
tual g&S-H]'LLIHg period of the whole appara-
tus 1s prolonged over what it would he were
no air admissible at the bottom of the ovens.
(Jonsequentlgr 1t 1s that an Iincreased gas-malk-
ing capacity is claimed for the apparatus in ad-
dition to its adv antages of gas-supply control
previously specified. It is to be noted that
during the " heating period” air isintroduced
over the fuel in all the ovens, so that heat can
be produced by the consumption of the gases
arising from the fuel; but air is only intro-
duced under neath lhoge ovens that are not used
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for coking purposes.
period steam is introduced from the top of the
regenerator over all the fuel 1n all the ovens,

Whereas steam is only introduced underne&th_

those ovens that are not used for coking pur-
poses. Thus, for example, in operation No.

-3 during the heating period air was Intro-

-3 orovens 3 and 1, since in oven 4 or ovens 4

10 and 2 coke was to be produced. During the

duced over all the ovens, but'onlv under oven

oas-making steam was mtroduced under' the

T h hearth of oven 8 or ovens 3 and 1 to produce

iS' _-
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water-gas and oil-gas, but not under oven 4

or ovens 4 and 2, as the case might be where |
~with the oil-gas evolved at the surface, and

the entire battew was 1n operation.
Having thus described my invention, Wh&f

I claim, a,nd desire to secure bv Letters Pat-

ent, 15— | |
1. The process herem descrlbed for the

manufacture of coal-gas, oil-gas, and water-
gas, sald process consisting in charging a se-

beneath the fuel, recharging some of theovens
with green coal, then shutting off the air, de-

positing oil upon the surface of hwhly-heated
coal of the other ovens, and passing steam

through the fuel in the latter ovens from be-

Jow to form water-gas which commingled at

the top with the CO&I-O‘&S and 011-0"as evolvnw*
from the several ovens.

- 2. The process.of manufacturing gas con-
’%181311’]0‘ in first heating a body of coal contained
n an oven, to mc‘mdescence heating a body

of cokmw-coal contained in a contiguous oven
untﬂ coal -0as 1s evolved therefrom then pass-
Ing steam thrmw'h
the first-named oven, delivering a regulated

amount of erude oil. upon the surface “of the.

incandescent coal to evolve a oas which unites

with the water-gas arising throucrh the body,

and passing S&ld mixed gases over the body

of coking-coal in the ﬁrst named oven, from

which coal -gas 18 bemﬂ evolved Whereby the

_three are mlxed

~sisting in first raising a body of coal to incan-

B
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3. The process 01 ma,mlfactumng gas con-

descence within acontammtr-oven, delivering
a regulated supply of crude oil upon the sur-

face of said coal, passing steam from below

up through said coal to produce water-gas,

heating a body of coking-coal within a con-

tlguous oven whereby coa,l-gas is evolved,
uniting the oil and water gases with said coal-

oas and passing the mixed gases through the
: prevmusly-heated . _
4. The process of ma,nufacturmg oas from
coal, oil and steam, said process consisting in
-alternately evolvmﬁ' coal:gas from masses of

xm w—chamber

coal and cokmg—coal con_,ta,l_ned_ in contiguous
- ovens and alternately evolving water-gas and

'_65

oil-gas from the other of said ovens, uniting
said gases by alternately passing the water
and 011 o*ases trom leit t0 ri G'ht a,nd h"om I'lﬂ"ht‘

During the gas-making !

s of contw‘uous connected ovens Wlth coal,
“admitting air over all the ovens and snmulta,-
neously admlttmg a limited quantity of air

the mcandescent coal in |

to left over the coking-oven, and thence pass-
ing said mixed gases thr 0110*11 fixing-chambers
.zmd alternately connecting the 16%[11131110" ﬁxed‘
‘gases from opposite ends.

5. The process herein descrlbed of produc-_

‘ing coal-gas, water-gas,.and oil-gas, and in con-

trolling the proportions of sald gasesin a mix-
ture, said process consisting in raising a body
of coal to incandescence, then supplwnﬂ" a

regulated quantity of oil upon the top of said.
body of coal to produce oil-gas and a coke re~
siduum, delivering a regulated quantity of
“steam below to pass up throu-s’h said body of

75

coal and coke to form water-gas which mixes

30

forming coal-gas from a second body of cok-

.mmcoal contamed in a contiguous chamber
and uniting the gases t

thus formed through
connecting-passages and afterward conductmw
the mixed gases to a fixing-chamber.

6. The process of manuf&cturmw coal-gas,

oil-gas, and water-gas, and proportmmn{r the

three, COHSIStlHU' In reducmo' the coal charge
in the several ovens to an mcandescent %tate,
adding green coal to certain of said ovens, in-

‘troducing oil upon the incandescent surface
“of the intervening ovens and passing steam

from below through the body of fuel in the

~oil-supplied ovens to form water-gas which
‘Interming
coal-gas there produced, and su1tably regu-
| lating the steam so admitted.. '

es at the top with the 011—0*3,3 and

7. The process herein described of manu-
facturing gas consisting in reducing the coal

]60131[]0‘ oil into. those ovens into WhICh no

:Steam is being admitted.

. The process of manufacturing 1llum1nat-

mg gas consisting in heating bodies of coal

to incandescence in a plurality of contiguous

| connected ovens by passing air simultaneously
over and through the fuel, shutting off the

air, charging alternate ovens with green coal

1 above the fuel-level of the intervening ovens,
admitting oil and steam to the latter and mix-
ing and fixing the gases evolved from the

several ovens, reheating the ovens and using
the former green-coal- c,h‘u oed ovens to make
oil-gas and Water—eas and mﬂ,LmO‘ coal— oas 1n
the other ovens. - |

9. The process of manufacturmg oas con-
_SlSt]llG' in heating bodies of coal to incandes-
cence in a series of contiguous connected

ovens, charging alternate ovensabove the fuel-

level of .the others whereby the radiated heat
of the charged ovens acts to maintain the heat
in the intervening ovens, passing steam up -

through the said mtervenmg ovens, and dur-

1ng suceessive gas-making periods alternating

in the operation of said ovens so that the ovens
which had a relatively higher fuel-level dur-
ing one period will h:ewe a lower fuel-level
relaﬁowe to-the other ovens during the next
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charge in the ovens to incandescence, and ad- 100

‘mitting steam from below through the fuel
alternately as to some of the ovens, and in-
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period, and generating oil-gas and mixing it
w1th the evolvmﬁ' coal-n'a% &Hd water-gas.
The process of manuhctunng lllumi—
nating-gas consisting 1n heating bodies of coal
to incandescence In contiguous connected
ovens, admitting air over all the ovens and si-
multaneously admitting air up through some
of the ovens only, %huttmo‘ off the air, and
passing steam up throu.gh those ovens only

‘through which air had been previously passed.,

and en rmhmo the evolved coal and water—trases
with o1l-gas.

11. '_Ihe process of .manufacturing illumi-
nating-gas, consisting in heating bodies of
coal in two adjacent connected ovens to incan-
descence, charging one of said ovens with
green coal above the fuel-level of the other
oven, admitting steam beneath the latter oven
to make water-gas, generating oil-gas, and
mixing and ﬁxmcr n the one apparatus the
several oases.

19. The process of manufacturing illumi-
nating-gas consisting in heating bodies of coal
i contiguous connected ovens to incandes-
cence, adding green coal to the incandescent
body of one oven, admitting oil upon the in-
candescent body of the other oven and simul-
taneously passing steam up through the in-
uandescen.; body of the latter oven, and mix-
Ing and
the evolved gases of the several ovens.

13. The process of manufacturing illumi-
nating gas, consisting in producing incandes-
cent carbonaceous bodies in contiguous eon-
nected ovens, adding green coal to one of said
ovens whereby coal-gas 1s evolved, and ad-
mitting steam and oil to the other oven where-
by oil-gas and water-gas are evolved, and
mixing and fixing the several gases before be-
ing discharged from the generative apparatus.

14. The process of manufacturing illumi-
nating-gas, consisting in producing incandes-

iXing 1n the generating apparatus

781,380

cent carbonaceous bodies in contiguous, con-
nected ovens, adding oreen coal to one of said
ovens whereby coal-gas is evolved, producing
water-gas in the adjacent oven, 111100111‘1*:1 oil
into the ovens to produce oill-gas, mixing and
fixing the evolved gases from the several
ovens, and 19plonnlnnu when exhausted the
mc&nde%cent carbonaceous bodies of the ovens
and forming coal-gas in the previous water-
U"Ls-formmu oven .;md water-gas in the pre-
vious coal-g aS-tormmﬂ oven.

15. The process of manufacturing il]umi-
nating-gas consisting in forming conl- -oas 1N
one of two connocted contiguous ovens, and
water-gas and oil-gas in the other of said
OVens. and mixing and fixing the several gases,
while in the generating apparatus.

16. The process of manufacturing illumi-
nating-gas consisting in mmult‘meouqh form-
ing coal-gas in one ot two connected contigu-
ous ovens and water-gas and oil-oas in the
other of said ovens, and then 101m1nu water-
gas and oil-gas in the former coal-gas oven
and coal-ms in the oven In which water-gas
and oil-gas were formed, mixing and fixinge
the several oaSes dumnﬂ each UJJS-]]]:LLII]“
period in the generating apparatus.

17. The process of manuhwtm‘mn 1Tumi-
nating-gas consisting in qnml]t‘meou%l\ form-
Ing coal-gas in one of two connected contigu-
ous ovens and water-gas in the other, intro-
ducu’w oil to form oil- -gas, and mixing and
1X1ng smd several gases in the one apparatus,
and carburetmo said oaSes.

In testimony whereof I have hereunto set

my hand in presence of two subscribng wit-
Nessess.

JOHN C. H. STU'L.
Witnesses:

Fraxxk L. Owenw,
Cray P. Gooprxa.
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