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ThIS mventmn relates to- apparatus for
chemical reactions where there is a mass of
solid- material and a ga31fo1m substance, at
elevated temperatule ;and it is among the ob-
jects of the invention to provide for efficient

supply to the reaction zone, and removal of

refuse.. Other objects'and advantages will
appear asthe description proceeds.
To the accomplishment. of the foregomg

'and relateéd erids, the invention, then consists
of the features hereinafter fu]_ly described,:

and particularly pointed out in the clanns,

“the following: descmptlon ‘and: the annexed

drawing settmg forth in detail certain struc-

ture embodymg thie invention, the illustrative -

form shown however being but one of the
various ways in which the pr1nc1p1e of the
invention may be applied.

"In-said annexed drawmg, the sole figure

is a vertical sectional view of one form of

: stance are subject to high temperatures,’
“whether the solid - ‘material be in the nature
of a catalytic massor is a direct reactant with.

apparatus contemplated.
The reference character 1-in ‘the’ drawmg

deqmnates a reaction chamber adapted to con-

tain heated solid material through which a
gasiform substance is passed.  Such reaction

chamber is:preferably of a separable or re-
movable character, and may be tubular, either -
~of circular-or elliptical or other cross section.

Below: the reaction chamber, and ordinarily
forming more or less of a support also there-
forisa clean-out chamber or ash pot 2. While
this miay be of a masonry construction, pref-
erably it will be similar to the reaction cham-
ber 1 as regards material, and it may have a

‘pedestal or footmg 3 asmounting.- The reac-

tion chamber and the ash pot.may be made
of metal, but generally ceramic material as
one- plece units is preferable. A clean-out

-door 4 is provided on'the chamber 2, and the

ash pot is located in the path of a flue 14. The

“entire as%emblaoe of reaction chamber and
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clean-out chamber is heated by any suitable

means, for example oil or gas burners as at
5, these being placed in a/ five 6 or combustion
chamber nubout the retort 1. From the top of
the flue 6 radial connections 7 lead to a flue
extension 8 in which is set a vaporizing vessel
9.  This is provided with.a closure 10, and a

valve-controlled feed line 11 supphes mate-
rlal to be: Vaporlzed the trapped mlet 12 ad-:

,throu0h the heating flue:
“enter the chamber 2 and pass up to react with .

A duct 13 connects from the vaporizing
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‘mitting the matenal to the - Vapouzmg cham- '
“ber.
‘vessel 9 to the ash pot 2, and preferably such
-duct may be passed throughvthe ﬁue S0 as to,,: ;

-form a superheater duct: 56 ‘

' Mounted upon the top of the retort or reac- .

tion chamber 1 is a head.17 having a remov-
‘able ‘cover 18 to allow access for charging,
-and an off-take 19 leading to a condenser or. . -
absorber system for the’ gasﬂ:'orm products;
Aproduced =

A closure door 16 guarda access to the flne.
and the clean-out door 4. It will thug be-

60

seen that when the doors 16 and 4 are open, . -

ash or other refuse may be raked out from

the pot 2, and any fumes escaping from the
pot will be drawn off into-the flue system. 14,

15 -without annoyance or danger to the op-.

erator.
Where solid material and -a gasiform- stib-

the gasiform substance, the mass is heated by
means of the birners 5 and a gasiform sub-
stance is supplied throuoh the duct 13 to
traverse the column of heated solid, and ‘the
gasiform products produced are talken off
at the off- talee 19 to the condenser or absorber
system,- not' shown. -~ In-the case of. carbon
disulphide ‘manufacture, the chamber 1 is
filled with carbon,’ preferably in ‘the form of
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eharcoal, and is maintained: at a'red heat. =

Sulphur previously melted in a steamn-heated
85
through pipe 11 is flowed into the vaporizing -

receptacle, not shown,  and - forwarded

ketﬂe 9 where the liquid is vaporized, and the -~

vapor is thence passed through the duct 13,
beinig superheated on the way, Where passing
These hot vapors

the hot charcoal, and the carbon disulphide
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is taken off- at the off:take 19, Fromi time to -

time refussin the form of ash from the car-

benaceous material ‘is raked out from -the-
‘elean-out chamber 2, the doors 16 and 4 being .

open temporarily - for this. purpose. -~ Since

“ what ash is formed will tend. to-settle at.the

base of a column of. carbon, it-may be kept
ﬁrom accumulatmo ina mannel to hinder re-



‘action. - As the mass of carbon is used up,
the column settles down and is replenished
by feeding in at the top 18 from time to time
in accordance with the requirements.

8 Tt will be noticed that whereas in prior cus-
tomary practice sulphur has been introduced
into the reaction zone before being vaporized,
thus requiring a sufficient heat supply to the
retort to not only carry on the reaction but to

10_additionally provide vaporizing heat for the -
sulphur, the present.construction introduces .

the sulphur already adequately heated be-

- fore coming to the reaetion chamber and even
additional heat may be carried to the reac-

15 tion zone by means of the sulphur when super-
heated. ‘In this manner-the heat input to
.the -retort per unit output .is reduced with

.great advantages realized in increased out-

.put, longer life of retort, better heat utiliza-
20 tion and lower cost for upkeep of equipment,
as.contrasted with practice where all heating
for the process and .for the primary vapor-
~ izing as well must be accomplished through
.the retort wall.
.28 QOther modes of applying the principle of
the invention may be employed, change being
.mmde as regards the details disclosed, pro-
vided:the means stated in any of the follow-
ing.claims, or.the equivalent of such -be em-
40 played. ' , ; ‘
g.t.herefom particularly point out and dis-
tinctly claim:as my invention :—
1. In apparatus of the character described,
the combination of a separable ceramic re-
85 gaction chamber, a separable ceramic ash pot
thereunder, a vaporizer, and a connection in
exposure to furnace heat from the vaporizer
to:the-ash pot. L
- :2. In.apparatus of the character described,
A the combination with-a vaporizing chamber,
.a- heating flue, a reaction chamber, means to
control a supply of fused vaporizable reac-
hion .material to said vaporizing chamber, a
superheater connecting the vapor space in
4 gaid vaperizing chamber with the reaction
vessel, and .a .cleanout for refuse from the re-
action chamber in relation with a draft flue
* whereby gaseous emanations are drawn away.
& In apparatus of the character described,
B0 the cambinatian with a sulphur vaporizing
chainber set on a heating flue, of a reaction
chamber, a superheating conduit connecting
the wapor space in the vaporizing chamber
with the reaction chamber, and a-cleanout for
55 pefuse from the reaction chamber in rela-
- tion with a draft flue whereby gaseous emana-
tioms are drawn away. :
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out for refuse from the reaction chamber in
relation to a flue adapted to draw off gaseous
emanations. g

5. In apparatus of the character described,
the combination of a vertically disposed tu-
bular reaction chamber, a separate ash cham-

:ber ‘below- said reaction chamber, a vaporiz-

ing vessel, and a vapor duct connecting be-
tween said vaporizing vessel and said ash
chamber,-all in a furnace-setting in ‘which
said-reaction chamber is-heated %irectly by
the combustion of fuel, and said vaporizing

“vessel, ducet -and -ash chamber are heated by

the residual heat in the products of combus-
tion. . : '
*6. In apparatus of the character deseribed,

“the-combination of -a vertically disposed tu-

bular.ceramic rea¢tion chamber, a separate ce-
ramic ash chamber below said reaection cham-

“ber, a vaporizing wessel, and a vapor duct

connecting between said vaporizing vessel

‘and :said ash chamber, all in a'furnace-set-

ting in ‘which said reactien chamber is heat-

-ed. directly by the combustion of -fuel, and

said vaporizing vessel, duct and ash cham-
ber: are heated by the residual heat in the

_products:of-combustion. .

‘7. In apparatus of the character described,

the-combination of a vertically disposed tu-
.bular reaction chamber,a separate ash cham-

ber ‘below said reaction chamber, a. vaporiz-

‘ing ‘vessel, -and a vapor duct connecting be-

tween said vaporizing vessel and said ash

-chamber, -all in .a furnade-setting in which
“said reaction-chamber is heated by the com- -

bustion of fuel, and said vaporizing vessel,
duct and ash chamber are heated by the resid-

ual heat in the products of combustion in-the

order named. .
8. :In apparatus of the character described,
the combination of a vertically disposed ti1-

‘bular reaction chamber, a separate ash cham-

ber ‘below said reaction chamber, a vaporiz-
ing vessel, and a vapor duct -connecting be-
tween said vaporizing vessel and said ash
chamber, all in a furnace-setting in whichsaid
reaction chamber is heated -directly by the
combustion of fuel, and said vaporizing ves-
sel, duct-and ash chamber are heated by the

residual heat in the products of combustion #i#

in the order named, and a clean-out door in
said ash -chamber accessible through a door
in the furnace setting. ‘

- Signed by me ‘this 24th day of January,

1927. ' ,
S THOMAS GRISWOLD, Jr.

-4, Im apparatus of the character described, i

the combimation of a:vertical tubular reac-

40 tion ehamber, an ash pot thereunder, a sepa-
_ rete sulphur vaporizing chamber, a super-
heater comnecting said sulphur vaporizing
chamber with said_ash pot, a heating fur-

" maee with flues about said: vaporizing cham-
¢ ber snd superheater and ash pot, and a clean-
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