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the spaces between the arehes The upper
part of the furnace which includes the vapor-
izing and fixing chambers is preferably made 5 5
| larger in horlzontal section than the steam -~
deco mposing or combustlon eha,mber3 as illus-
trated. | |
13 denotes an emt from the vaporlzmg
chamber and 14 an exit from the fixing cham-
ber or retort. Both exits are provided with
suitable valves. The conduit 15 connectsthe
retort and a water seal 16, and exit 17 may
communicate with scrabbers not shown. |
18 denote oilinlet pipes and 20 an air blast
p1pe provided with valves as shown.
91 denote branches of the air blast pipe =~
which communicate with passages 11 that -
lead to open spaces 11’ in the vaporizing cham-

To all whom it may concern: . . l

Be it known that I, JouN J. KIRKHAM a
resident of Terre Haute in the county ot Vlgo
and State of Indiana, have invented certain
new and useful Improvements in Apparatus
for the Manufacture of Gas; and I do hereby
declare the following to be a full, clear, and
exact description of theinvention, such as will.
enable others skilled in the art to whmh it per-.
tains to make and use the same.

6.0 |

I0

Tpe invention relates to the manufacture
of o1l and water gasor the like, and it has for
1ts object to vaporize oil and to fix the vapors
and gases in a manner to avoid the produc-
tion of either lamp black or “slush.” Here-

tofore oil has been fed to the hottest part of

20

off its lighter constituents betore the vapor-
1zation of the heavier constituents and a con-
siderable part of the latter were carried out

- bothoil and water vapors being condensed in

25
| '30
35
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the seal and scrubber.
the heat of the furnace was increased suffi-

ciently to fix the heavier products the lighter |

vapors were carbomzed tha,t 1S eonverted into
lamp black. |

~ My invention d0n51sts in the 1mprovements
hereinafter deseribedand particularly pointed

out whereby the aforesaid evils are avoided.
In the accompanying drawings: Figure 1 is
a vertical central section.

Fig. 1 respectively.

Numerals 1,2 and 3 denote respectwely the |
~ash pit, grate and combustion, or steam de-

composing, chamber of a gas furnace.

4, 5, 6 and .7 denote doors or manholes, the“
ﬁrsb two giving access just above and. below |

_ fl;{e orate for the removal of ashes and the
ike.

Door 6 provides for breaking up chnk-
ers and 7 for charging coke or coal. -

8 denote narrow arches supporting loosely
piled refractory material 9 and an interior
flue 10 which actsas a fixing chamber. This
flue is provided with interior projections 12
which are adapted toimpartarotaryor spiral

motion to the gas eurrents and also to conduct |
~ heat to the mterlor of the flue or retort.

The

chamber 3 communicates with said fixing
chamber and with the vaporizing chamber-
which con’rams the open brick work through

the furnace with the effect to quickly drivel
If toavoid thisresult I

Flgs 2 and 3 are

transverse sections on lines 2—2 and 3—3 of | .
| chamber 8 through door 7 and air supplied

“of the apparatus with nndecomposed steam, |

ing chamber and

ber, which spaces extend across the vaporiz-
ing chamber.

and 23 a valved branch communicating Wlth

the ash pit.
24 denotes a steam mlet to the ash p113

‘The furnace may be made about thirty feet
: hwh and its lowest part about six feet in di-

‘ameter and its upper part about seven feet in

These branches may, if de-
| swed be provided each with a valve. |
92 is a valved branch communicating with .
the upper part of the combustion chamber

70
75 '

0 o

diameter and the door 6 may be situated two

| and a half or three feet a,bove the grate but

these dimensions arenot essential neither are

the exact proportions shown in the drawings.
In practice coal or coke is charged into the

to burn the same.. The products of combus-
tion are passéd through the open brick work

to heat it and discharged at 13. After this -

brick work is heated emt 13 is closed and air

shut off and steam admitted below the fuel

which at such time will be incandescent and

‘decomposes the steam. Oil, which may be

crude, is simultaneously admltted to the top
of the vaporizing chamber whichis less heated

than the parts below, the greatest heat being
The lighter por- -

in the region of the &rehes

90

95

tions of the oil are vaporized 1mmedlatelv be-

‘low the inlets while the heavier parts are car-

ried down to the hotter regions of the vapor-
izing chamber.

100 .

The 11ghtel vapors tend to

aceumuldte in the upper part of the vaporiz-~
produce a small degree of

pressure therem SO that they follow or mlx
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and flow with the heavier préducts, and they 1 pelled to pass through the vaporizing cham-

do not quickly escape in advance as in con-
structions of the usual form. The heavier

oil constituents are preheated by their pas-

sage through the upper part of the open brick
work and by their enforced contact with the

light vapors, the heat of which latter is there--

by also moderated. As the heavy oil con-

stituents descend toward and between the

arches they are vaporized and both the light
and heavy vapors are mixed with the water
gas ascending from the coke and are fixed
upon entering and ascending in the retort and
then passed to the water seal. Bythismethod

the production and collection in the water

seal and washers of a large amount of slush
is avoided and also the produetion of an ex-
cessive amount of lamp black. If however
under any conditions carbon is deposited in
the furnace, especially in the fixing retort,
1t can be easily burned out by omitting air
and discharging the produets at 14. It will
of course be understood that the heating up
and gas making operations are alternated in
usual manner. o :
Air may be admitted if desired throug
one or more of the branch pipes 21 to com-
plete the combustion of eseaping gasesin the
heating up operation, and these pipes are sit-

uateq at varions elevations in order to per-
mit corresponding variations in admission of

alr. It is also obvious that, if desired, small
portions of air may be admitted through these
pipes 21 during the gas making operation with
a view to produee combustion and prolong the
heat of the vaporizing chamber. '

I am aware that a retort filled with refrac-
tory material for vaporizing oil and centrally
situated in a gas fixing chamber both being

above a water gas generator and adapted to

mingle oil vapors with water gas near the said
generator are not new and such matter is not
herein claimed except in the form and com-
bination particularly pointed out. In such
prior construction though the oil vaporizing
retort had a valve which was operative to pre-

vent the passage of heating gases the entire

-~ produects of combustion during the heating

~ up process could not be passed therethrough |

80
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for the reason that such retort had no exit or

‘passage for waste gases independent of the

larger passage through the superheater
around said retort. It being necessary to
open the valve controlling said larger passage
to render it possible to pass any heating
gases through the retort, this operation to a
great extent was prevented by their freer
flow through the said larger surrounding pas-
sage. Furtherinsuch priorconstruction dur-
ing the fixing operation the gases are drawn
to one side of the fixing chambers and eannot
be equally distributed throughoutsaid cham-

ber. And besides the fixing chamber being
exterior to the retort and subject to a greater

amount of -radiation is cooled more quickly
than desirable. By my improvement all hot
gases for heating up purposes can be com-

‘ber.

This has a much larger extent than the

| fixing retort and has preferably an oil supply

| current of mingling gases is produced.  The
‘horizontal area of contact of the vapors and
gases 1s practically equal to that of the gen-

pipe on each side from which two features of

construction it results that the oil is more
fully vaporized and expanded. 'lhe
my comparatively small centrallysituated fix-

The heat of

ing retortismaintained byradiation inwardly
from the vaporizing brick work. And fur-
ther owing to the relatively small size of the
fixing retort the mixed gases ascend in equal

| contact with all parts thereof instead of pass-

ing obliquely through the same as happens
in fixing chambers of comparatively large

75

80

areas having an exit at one side. It is for
the purpose of preventing a somewhat simi-

lar one - sided operation in the vaporizing

chamber that the use of oil supply pipes on

two or more sides thereof is preferable. By
my construction provision is made not only
for expanding and mingling the oil vapors

in a very thorough manner but these vapors
thus highly heated and expanded are brought

in contact with the exterior of an ascending

current of water gas which is being drawn to-
ward and into a central and comparatively

0o

narrow retort flue which flue is adapted by

means of inward heat-conduecting projections

therein to impart a rotary or whirling motion

to the highly heated gases whereby their in-

timate mixture is more thoroughly effected.
I am aware that this retort is not new and it

is not herein eclaimed. It however co-oper-
ates with the comparatively large surround- -
| iIng vaporizing chamber adapted to bring a
I.

95

IOO_

large area of highly expanded vapor as com-

pared with the retort flue in contact with-an
equal area of water gas and pass them to-
gether into the relatively narrow mouth of

rosg

the fixing retort in which' a rapid whirling

I10O

erator, and the narrow arches having consid-
erable nnobstructed spaces between them are
much more favorable for the comminglingof

the gases than-the perforated domes hereto-

fore employed. o | o
Having thus described my improvement;
what I claim is— SR o

115

- 1. In a gas making apparatus, a combustion -
chamber adapted to be supplied with coal or

coke and with either air or steam, the super-

120

posed vaporizing chamber containing refrac-
tory material and having an exit for waste

gases and provided with a damper, and the

fixing retort inclosed by said open refractory
material also having an exit for waste gases

provided with a damper, said exits being en-

[25

tirely independent and the fixing retort inte-
riorly situated, and means for supplying oil -
to the vaporizing chamber whereby in heat-

ing up all the hot gases may be passed through
the oil vaporizing chamber and whereby ra- -
diation from the fixing ehamber may be re-

130

tarded, all combined substantiallyas set forth. .
2. In a gas making apparatus, combustion
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chambers ada,pt,ed to be supplied with coal or

-coke and with either air or steam, the super-

posed vaporizing chamber containing refrac-
tory material and having an independent
valved exit, and the fixing retort having dis-
tinet exits for products and gas inclosed by
said open refractory material of the vaporiz-
ing chamber, and narrow separate arches sup-
porting the retort, said vaporizing chamber
and generator or combustion chamber having
an approximately equal horizontal area, all
combined substantially as set forth.

3. In a gas making apparatus the combus-

tion chamber provided with an air inlet in

combination with a superposed vaporizing
chamber containing refractory material and

having an independent valved exit for pro- |
ducts of combustion, a fixing retort centrally |

inclosed by said material also having an in-

dependent valved exit, air inlet pipes adapt- zo

ed to communicate at various altitudes with
the vaporizing chamber, and an oil supply
pipe whereby air may be introduced directly
into the brick work of the vaporizing cham-
ber and whereby in heating up all the gases
¢an be passed through the vaporizing cham-

3

25

ber and whereby in fixing the gases they may

be excluded from said chamber, substantially

as set forth. _ .
In testimony whereof 1 have signed this

specification in the presence ot twosubscrib-

ing witnesses. | ) ,
' JOHN J. KIRKHAM.
- Witnesses: - o

- THOMAS PATTERSON,
- JAMES H., PIETY.
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