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UNITED

STATES PATENT OIFICE.

MARTIN VAN BUREN SMITIH, OF NEW YORK, N. Y.

GAS-PRODUCER.,

No. 868,026.

Specification ot Letters Patent.

Patented Oct. 15, 1907,

‘Applicaticn filed December 6,1808. Serial No. 290,526, -

To ali whom It may conerra:
Be it known that 1. Magrix Vax Burexy Swira, a
citizen of the United States of America. and a resident

of the city coumy. and State of New York, have in-

" serubbing or draining processes.

In carrying out this

Cpart of my Invention 1 provide a supplemental dis-

charge communicating with the furnace chamber at a

- poiut below the normal upper level of the tuel therein,

vented cet.ain new and ureiul Improvements in Gas-

Producers. of which the folluwing is a specification.
reference being bad to the accompanying drawiags,
forthing a part thereof,

My invention relates to improvements in

gas

app-

'

and because the velatile gases have ali been evolved
before the material reachies the furnace chamber, 1 ain
enabled o carry off only the stuble gases through this
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Csupplemental discharge. such gases being adwimbly -
~adapted for the purpose of motive fluid in gas engines.

ratus, and particularly to apparatus for the manufac- |
' of construction and cumbination of parts as will herein-

ture of the class of gas known as producer gas.

My iuvention consists first in means arranged to pro-
duce the distillation of volatile gases from the incom-
ing material prior to its subjection to treatment in the

furnace chamber, whereby the lighter more volatile’

hydrs-carbons may be available, with the other gases
evolwed. for use in the regenerator furnace. or wherever
else the gas is to be employed. Tn the ordinary form
of prodducer the green ceal is fed directly to the furnace
chamber where the intense heat destroys a large per-
centage of the volatile hydro-carbons, which not unly

deprives the fiftal product of its full value but causes !

large deposits of soot to be made. which are deposited
in the pipes and-conduits conveying the gas from the
producer.  In my present invention I have overcome
both of these defects by feeding the raw material into
the producer in the path of the gases passing from the
furnace chamber, but in an opposite directivn thereto,
distilling out the more volatile guses during the process
of s0 feeding in the material. so that the material,
when it reaches the furnace chamber proper, is sub-
stantially In the form of coke. Thus it may be said

that the coking chamber is arranged as separate and in- -

dependent from the furnace chamber. The resultant
gas is of a better quality, more economical, and richer
in heat units, than is the gas generated in th - ordinary
gas producers. It will be understood that the gas

_{imally delivered from a producer made in accordance

with my invention. as'so far described. while of a high
ealorific value and admirably adapted for such pur-
poses as combustion in a regenerator furnace. is not

particulurly well adapted for certain other purpuses.’

such for instance as employment as motive fHuid in a

" gas enging. because the lighter hydro-carbon inerement .

is liable to condensation. . The gas could. of course. be !

washed, serubbed or diained of its non-stable and de-
pesited constituents and then used for any purposes
desired. :

1t is a further object. however, of iny present inven-
tion to provide means i a single producer for supply.
ing gas not only 4o regenerator furnaces, but also to
supply gas as motive fluid 1o gus engimes, and that

awithout pecessitating “the .carying on of washing.

My invention alse consists in certain novel features

after he more fully Jdescribed.

In order that my invention may be fully understood,
1 wiil now proceed to describe an embodiment thereof
with reference to the accompanying drawings illus-

trating same, and will then point out the novel features’

in claims.

In the Jdrawings: Figure 1is o view in partial side
elevation and partial vertical section through an o° pa-
ratus embodying my invention. Fig. 2 is a view in
transverse vertical section of the same along tl.e plane
of the line 2—2 of Fig. 1. Fig. 3 is a view in horizon-
tal section substantially upon thé plane of the line
3—3 of Fig. 2. Fig. 4 isa top view with ceriain parts
removed. Fig. 5 i3 a view in transverse section
through the coking chamber and conduiit. Fig. 6 isa
detail sectional view showing particularly the ineans
for feeding in material to the coking chamber.
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Reference character 10 designates a gas producer fur-

nace chamber arranged for the reception of fuel to be
burned at a high temperature. The fuel is fed in
through the mouth 11 of the furnace chamber. and the
solid residue after combustion is discharged through
ash pits 12.  Twyers 13 are provided for supplying the
requisite quantity of oxygen in the form of air or other-
wise, to support combustion in the furnace chamber,
and also to supply steam, if necessary, as is common
and v i known.

Arranged above the furnace 10 at a slight angle from -

the horizontal, and with one end in open communica-
tion with the moutk 11 of the said furnace, is a closed
conduit 14, the opposite end opening into a vertical
downitake 15, which, in turn, leads to a discharge flue
16. "Botatably mounted in said conduit i€ an open-
ended cylindrical shell 17 constituting a coking cham-
ber.
rollers 18, and is rotated by means of a pinion 19 in
mesh with a gear ring 20 upon the said shell. The
pinion 19 ix carried by a shaft 21 driven by any suit-
able means. The coking chamber 17 is arranged di-
rectly in the path of the gases which rise from the fur-
nace 10, sairl gasel 10 passing through the coking cham-
" ber in order to reach the Jown-take 15 and discharge
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This shell is suitably mounted upon anti-friction .
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flue 18, The conduit B, near its mouth, is prefembly

provided with a wall 22, which serves to prevent any

hut a viery small quantity of mases {rom passing info

the main part of the conduit L, such portions ol the
5 gas which do pass into-fhe conduit, Lowever, having a
direet path-to the down-take 15, aml no other path, so
fhat there will be no undesirable eseape of gases 1o the
exterml atmosphere. - The coking chamber 17 is pref-
erably arranged-at a light angle 1o the horizontal. so
that material fed at the upper end will gradmally tend
10 work dewn toward the Jower erd 1o be finally de-
livered into the fwrnace chamber 10 through the apen
mouth 1t

The apparatus iz provided with an autematic feed
23 for delivering material into the upper end of the
coking chamber.  This feed comprises o hopper 24, 2
stationary tube 23 secured to one of the end walls of
the conduit 14 and arranged to project into the open
end of the coking chamber 17, and a vevoluble con-
vever screw 26 mounted in the said tabe.  The feed

10

15

20
sevew 26 s driven from a shaft 27, itself rotated by any
suitable means. Preferably the shafts 27 and 21 are

connected through intermediate means, whereby the
relationship of speed of one is correctly timed with the’
In the present ex-

relationship-of speed of the other.
ample of my invention [ have shown cone pulleys 28
and 29 upon the shafts 27 and 21 respectively, and o
belt 30 connecting them. By shiiting the beli 30 along
the cone pulieys, a variation of relative speed hetween
the feed serew and the rotating means for the coking
chamber may he attained.  This variation is some-
times desirable when different qualities of material are
fed into the apparatus, and also to initially adjust the
speeds to the required relationship. !

In operation, material such as green coal ig fed into
the hopper 24. and is fed thereirom at the proper speed
Ly means of the canveyer &crew 26 into the upper end
of the ccking chamber 17. This coking chamber is
revolved at the desired speed, the material therein
emadually working itself away down to the lower end
of the coking chamber into the furnace chamber.  The
gases rising from the furnace chamber pass through the
coking chamber and impart a-sufficient heat to the
inaterial therein to dictil off the volatile hydro-car-
5 hons, which are then carried over with the other gases
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down through the down-take 15 to the dischage con- )

duit 16. It will be noted atso that, because of the ar-

rangement above set forth in which the Iresh coal is

advancing in a contrary sircetion to the hot products

0 of combustion, there will be a constant interchange of
heat. Thus tha incoming green coal will be submitted
to 2 minimum of heat as it enfers, and this heat will
gradually increase as the material passes on. It will
inereage until the lightest of all the volatile hydm;
earboms begin fo go off, and will then gradnally in-
erease until the material reaches the discharge mouth
of the coking chamber until all of the said hvdro-car-
bons will have heen evolved and substantially nothing
but coke will he dischiarged into the furpace. It s
not until the coke gets into e furnace that the tem-
petature rises to a point which would he sufficient to
decompost these volatile hydm-carbonz, and ashy this
time they will alt have been evilved, they are thus alfl

available for v=e. Again, beoagse b these unstable
. -
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gares hove been evolved hefore the nmaterial reaches
the combustien chamber; it follows that the gses later
evolved. trom the coke will he stable and ean be used
for purposes o which gases inchuding un unstable in-
ceement. wondd not be adapted, These stable pases
may be drawn off through an suxiliary eonduit 31
which T have especially provided Jor the parpose, saiil

conduit communicating with the fwrnace helow the

Tevel of the tap of the fuel therein, so thar, in a furnace
constructed in accordance with my invention, 1aun
emahled o draw off irom oae part a stable gas sitable
for cortain purposes, such as supplying mative power
to a gas engine. and {rom another part of the appartus
T am enabled to take 6ff 2 gas of an extremely high
ealoritic value, which includes all the unstable cie-
ments ordinarily desiroyed by decomposition in the
process of munufacturing producer mas. The appart-
tus will be substantially free from deposits of soot, soot
being largely une of the products of the decompogition
of the tighter hydm-earbons. I any sout were {formed,
it would form in the coking chamber, wnd would be

" Jod down back into the furnace, there to be consumned

as carbon, thereby tending to increase the carbon mo-
noxid evolved. :

1i steam is employed in the twyers, the gases evolved
from the decomposition thereof will further tend to
enrich the final product.

What 1 ¢l is:

1. In a gas producer, the combination with a
chamber. of a substantiaily horizontal condutt indirect open
communlcation therewith. and a eoking chanber revolubly
wounted in said conduit, said coking chamber in open con-
mnnication at its upper end with said conduit and at the
lower end with said furnace chamber,

2. In a gas producer, the combination with a furnace
chamher, of a substantially horizental vonduit indivect open
communicittion therewith, and an inclined coking chamber
revolubly mounted in said conduit, said coking -chamber in

furnace

at the lower end with said furnace chamber,

5. o a gas producer, the comhination with a furnace
chamber, of a copduit in aven communication thevewith. a
eytindrical coking chamber revolubly mounted at a slight
angle from the horizontal in said-conduit. the upper end of
stid coking chamber in opgn ('\)mm\micatinu with the said
conduit and the lower end thereof in’ communication with
thi- said fgrazee chamber, and means for feeding frest ma-
tevial to the upper eed of said coking ,chamber,

3. In a gas prodncer, the combination with a furnace
chamber, a conduit in epen and direct communication
therewith at ene ead, and a diseharge from said condnit 8t
I other vnd. of 8 rotatable coking chamber open at both
ends into the eonduit, revolubly mounted in satd conduit,
and ‘n supplemental discharge from the furnnce chamber
communicatizyg therewith at a point below the uppet end
theteof and telow the normat level of the tuel contained
therein, said snpplemental qdischarge arvanged to -deliver
wxes evolved in the lower part of said furnace chatther
substantialiy free from guses evolved at a point above Ahe
tevel of the fuel.

5. In a gas producer, the combination with a furnace
chanmher, a conduit in open and direct cammunieation there-
with at one end. i a discharge from the said conduit at
the other ed. of a rotiable coking chamber open at fisth
endds into the condnit, revolnhly monnted in said conduit

G, In a2 gas producer, e combination with a furnace
chamber, a conduit in open and divect communication
therewith af one end, and a dixeharge from the sald con-
duit at the other end. of a rointable coking chamber apett
at buth ends into the conduit, revalubly mounted in osald
conduit, and means for fevding material into the enid of the
farthest away from the furnaee chaipher,

spen communication at its upper endd w'th said conduit :dind

coking enahrber
¥
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7. 1o n mas producer, the combination with o furpars
chamber, and 4 confiit i openand direcet communication
trewits, of 4 ritoluble coking chamiber mouuted o said

condulf, foeding meeaus fer Jecding material Ints the v

tible coking st
7z om s in timed
the coring chumber.

I o was preducar, the coubinution 'with a furnace
ehamber, ind 2 cenduit ip opea fad dreet communicatisg

{hsrawith, of @ revoiuble eoking ebamber mounted in said
conduit, Teeding means for feeding material into the revo-
luble soking chamber. and aeans for operating the feed
relationskip between the feeding means and the rotation of
the cnking chamber. .
. MARTIN VAN RUREN SMITIH.
Witnesses : ,
Norwoop B, AYERS, :
D. Howanp Havywoub.
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