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To all whom i may. concern; . = |
Be 1t known that I, FrEpERICK POWELL, 8
citizen of the United States, residing at Port-
land, in the county of Multnomah and State
5 of Oregon, have invented a new and “useful
Inﬁpmvement, in Gas-Producers, of which the
foll 3 |

effect, to break up and diffuse the draft, 55"
causing substantially uniform  combustion
‘throug app:‘oximatal{l the lower one-third. - .
of the fuel-body in the fuel-chamber and "
thereby preparing a sufficient depth of in- ...
candescent Tuel to insure the proper decom- 6o
' ngition and fixing of the gases before they - -+
leave the apparatus. . I also provide means
for preventing thé products of distillstion
formed in the upper part of the fuel from -
being drawn immediately downward toward 65
the gas-outlets, this at the same time being
a means for assisting diffusion of the draft
through a considerable depth of the fuel-
body. These effects are brought about by -
maintaining an induced draft or circulation 70
upward through the fuel-body and down- ?
satisfactory "and substanti contmuous | ward through a by-pass leading from the top
. manner to produce from the fuel employed | of the fuel-chamber to a passaﬁia formed in
20 a umformly good quality of gas. i the said transverse dividing wall at or near
In carryimng out my invention I ema]floy al the grate level and discharging through the 75
gas producer furnace of the horizontal type | openings of the porous baffling wall.
the characteristic features of which are the | The withdrawing of distillation products
admussion of air, or application of blast, at | above the fuel bOdﬁV and their introduction
25 one end-portion of an elongated fuel-chamber | into the lower and hotter portion of the fuel
and withdrawal of the gas at the opposite end | is not in itself broadly new, but inasmuch as 80
close to the grate, so that the draft isin a sub- { the contact of these distillation products
- stantially horizontal direction through the | with the incandescent fuel required to fix
fuel body. I provide this class of furnace | them acts to reduce the temperature of such

+

owing is & specification.. - @ - .
My invention relates to. improvements in
- the construction of apparatus for use in the
10 manufacture of producer gas from any kind
of fuel, more especially from fuels containing
volatile hydrocarbons and water, such as
wood, lignite, bituminous coals, peat, saw-
dust, ete., with or without the addition of

15 crude petroleum or other liquid fuel.

My object is to provide apparatus which
will operate in a pa.rticula;:llf economical,

30 with a gas-outlet at each end of its horizon-

- tally-elongated fuel-chamber and I aiso pro-
vide, preferably, automatic means for re-
versing the direction of draft at suitable in-
tervals by admitting air first to one and then
the other end-portion of the chamber at the
same time closing and opening the corre-
sponding gas-outiets alternately. The air is
exciuded from that side of the fuel-chamber
which has its gas-outlet open for the time be-
mg, and the gas-outlet is closed on the side to
which air is being admitted.

at one time I divide the ash-pit and grate by
a solid transverse wall thereby making two
ash-pits and two grate-sections which are, by
preference, symmetrically disposed with re-
gard to the transverse axis of the furnace.
For the purpose of diffusing the draft through
the lower portion of the fucl-chrinber 1 pro-
vide, preferably, and as an extension of the
said wall, a porous baffling-wall above the
grate-level which admits the passage through
it of the horizontal draft and operates, in

oy St - T T :

Logend =" g praria-m., .- LR B
::ﬁ{,l"-’i"f*f _“.:+'£==.1 Lfbe) el -’ L
.fl.....-._'.-."-id.l.ﬁ....—.?'.’.:_. L o - R S - .

fuel, tending thus to destroy its incandes-
cence and render it incapable of effecting the
desired results, it will be evident that the
continuous introduction of the distillation
ﬁroducts Into the same mass of fuel, as has

een the practice hitherto so far as I am
aware, is apt not te be continuously. eflfect-
ive. As the fixing or decomposition of the
distillation products depends upon the tem-

- perature of the fuel into which they are dis-

charged, means should be provided for inter-

_ - mittently raising the temperature of the fuel ¢
To insure the proper admission of draft to
one side, or end-portion, only of the chamber

into which the said products of distillation
are imtroduced. T obtain this result by the
reversal of the draft causing the fuel on that
side which has its air inlet open to be **blown
up” and prepared to act efficiently as a fix-
ing zone. The volatiles from the top of the
fuel chamber are caused to pass horizontally
through only the Fuel on the side of the
porous baffting wall opposite to that which
has it air inlet open, The introdaction of
the volatites ut the point shown, midway be-
tween the air inlets, enables me to accom-
phish this alternate blowing up and fixing ne-
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(i o0u0s the furnace: portion.of my improved:|
30 apparatusiand 7. the:gas seribber. . The fur-

i+ nace contains a single fiel-chamber 8 having:
1 -the two:grate-sections:9, 10, which' overlie:
1 separate as 1; 12 separated from eéach
. --other by a dividing-wall 13 :At the top and:

:iseparaté ash-pits 1
~gg-center ‘of - the fuel-chamber 'is" fuel-feeding
«#* . mechamsm - which: raay be constructed. as
= - -shown, "It has a casing-portion 14 formed
11" of two conical sections surmounted by a hop-
.. per 15-and having openings 16 and 17 com-
40 -mmucgt}hg_:espectwely with the hopper and
- fuel-chamber. = - | |
- 1815 'a feeder m the form of a hollow dou-
ble cone which fills out the inferior of the
-+ casing 14 'and rotates freely in the horizontal
45 direction having a surrounding flange pass-
~ ing between  the casing sections provided
with a circumferential worm - gear 19 at
which it is engaged by a worm - shaft 20
< which is driven by a pulley 21 and is jour-
50 naled in bearings 22 mtegral with the sec-
. tions of the casing 14. The feeder has open-
Ings 23 1n its upper side and openings 24 in
its lower side. |
In operation as the feeder is rotated by the
worm-shaft 20 the openings 23 register with
the openings 16 causing the hollow feeder to
be filled with fuel from the hopper. 1In the
further rotation of the feeder the npenings 23
are closed, after which the openings 24 regis-
ter with the openings 17 eausing fuel to dis-
from the feeder i
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.60
t::hurrge - er into the fuel-chamber
8. The supply of fuel to the fucl-chamber is
- gnvemed by the speed of rotation of the
... ~1eeder, and the construction is such that fuel
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‘doors or valves 40. .
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Tying a sheave43, a bevel-p
-pairs of .oppositely-exten

‘all'm the relative positions s
‘over:the sheave 43 is'a chain carrying.
‘posite ends buckets 46, 47. . The buckets 46,
47 dre each in it
“base “closed . |
stem ‘exténding below -the bottom of the
‘bucket. The bucket- 46 hangs beneath the
faucet 37 and the bucket 47 es beneath
the faucet 38, and beneath the buckets is a
water - discharging trough 49. Suspended
ﬁ";oaxlnl iﬁfg ends of the crank—a}rlms 45 are piv-
0 50 carrying water-holdi ans or
buckets 51 for alternately sealing ?}%e.%nds of
the gas-conducting pipes 27, 28 and operat-
%ﬁl as opening and closing valves therefor.
en, for example, the rock-shaft is turned
to the position indicated in the figures, one
pan 51 closes the mouth of the pipe 27 and
the other pan 51 is Jowered to open the mouth
of the pipe 28, as indicated by full lines in
Fig. 4. hen the shaft 42 is rocked to its
};illlnit in the other direction one pan 51 closes
' the pi
l Ea‘ilpe 27, as indicated by dotted lines in Fig. 4.
1e bevel-pinion 44 engages a bevel-pinion
52 on a rock-shaft 53 extending beyond the
end-walls of the furnace 6 where 1t carries
cranks 54. '
Extending horizontally across the front of
the furnace, in the position shown, are rock-
shafts 55 parallel with the shaft 53 and pro-
vided beyond the ends of the furnace 6 with
cranks 56 which are connected by rods or
links 57 with the respective eranks 54, On
the shafts 55 above the doors 40 are eranks

=85 may be fed in desired quantity and with de- | 58 connected by chains 59 with lugs on the

with- openings ‘closed by vertically-swinging =
. Fulorumed in bearings 41 'in the opposite -
 walls'of ‘the scrubber is & rock-shaft 42 car- -
“ mon'44 and two
crank-garms 45 -
hown. - Passing.
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niission - of draft to the ‘fuel - chamber is
‘through ‘the ‘ash-pits and- they. are provided
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*“tween:the rock:shaft 42 ‘and: doors 40 are:

.5 such-that-when: the shaft is tocked. in ‘one

-+ direction to_ elose: the :pipe 27-and-open. the
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ok

- . :the door of ‘the :ash-pit, heneath.the grate-’

- section 10 is-closed, w
- thrm_lﬁ_h'
y

the grate 9 &nd-more or less-hori-
zonta
scrubber. = |

Ing ¢lie operation of the furnace a con-
stant supply of water enters the scrubber
from the pipe 32 falling upon the perforated
diaphragm 33 and sprinkling downward onto
amf through the coke with which the space
between the perforated diaphragm 33 and 34
is filled, reaches the base of the scrubber and
flows out through the p(iipe 36. When the
water rises to a sufficient depth in the base of
the scrubber it will overflow through the pipe
35. The water flowing out through the pipe
36 is diseharged from the faucets 37, 38 into
the buckets 46, 47 respectively. - The rock-
mg of the shaft 42, a,s?esc ibed, is produced

by the filling and em ty]‘lvl%- ing of the said buck-
etj; 46, 47 lanftema.telyl.} 1en the bucket 46,

for example, is raised, as indicated in Fig. 3,
its valve 48 closes by gravity; and as at the
same time the bucket 47 is lowered the stem
of 1ts valve 48 strikes the base of the trough
49 and opens said valve. The valves 48
when opened permit the esecape of water from
the buckets much faster than water can enter
the buckets from the faucets. When the
bucket 46 is filled or nearly filled with water
from the faucet 37 it overcomes the resist-
ance to rocking of the shaft 42 and descends
guickly to-the trough 49, where it imme-
iia-tely commences to empty. This rocking
of the shaft 42 raises the then empty bucket
47 to close its valve 48 and cause it to be
filled from the faucet 38 until its welzht over-
comes the resistance to rocking of the shaft
42. The reversal of draft through the fuel-
chamber is thus brought about intermittently
at intervals governed by the flow of water
from the faucets which may be easily regu-
lated.

Rising from the ash-pit dividing-wall 13 to
a height, approximately, one-half that of the
chamber 8 is a baffling-wall 60 formed, pref-
erably, as indicated and presenting openings
or passages 61. The series of passages 61
extend to or above the top of the zone of in-
candescence which it is desired to maintain
and operates as a means for breaking up and
diffusing the drafts of products of combus-
tion passing from the zone of combustion to
the fixing zone,

Extonding from a port 62 in the u per
part of the fuel-chamber above the fuel-lovel
18 o pipe 63 leading to a passuwe 64 cored in
the wall 13 at about the grate-level.  Braneh-

rereéby. the draft will be-

5" pipe 28, a8 described, the door 40 of e ach |
pit-beneath-the grate-section 9'is.opaned and:

-across the.fuel chamber to the out- |
let: 26, thence through the pipe 28 to the

‘munjcating at the
-supply. pipe 67. A

.ber, _are. -s't_e'&ni_—'ﬁe.n'erating -jackets - 66 .com-

t

which enters:the lower end of the. pipe 63

27, 28 generate steam in the jackets |
is injécted into the passage 64 thereby in-
ducing draft or circulation with the result

that products of distillation are withdrawn
1rom above the fuel-level and forced into the

lower passages 61. These products of distil-
Jation pass
to and through the
then fixing zone to the then gas-outlet. The
introduction of steam with the hydrocarbons
furthermore results in the production of
;va.il;ar—gas by contact with the incandescent
uel.

In thus describing my apparatus I do not
wish to be undertood as confining myself to
the (}}articu]ar form of the details shown in
the drawings. It is obvious that the ash-pits
may be water sealed and that the grates may
be of any one of a number of known forms or
omitted entirely, allowing the fuel to rest on
the accumulated ashes which will form ihe
necessary supports for thefuel. The air may
be admitted to the ash-pits under pressure
from a blower or injector to operate the pro-
ducer under forced draft instead of induced
draft or suction. The auxiliary internal
drafi or circulation may be accomplished
with a fan instead of a steam jet, a.mll in the
case of fuels containing a sufficient percent-
age of moisture the fan would be preferable.
In such case the steam generated in the jack-
ets would run the fan. Such modifications
and others may be made without changing
the essential form of my apparatus or the
functions of the several parts.

The method of operating mv apparatus is
as follows:—The valves 30 and both ash-pit
doors being open, a fire is kindled on the
grates, fuel for this purpose sufficient to fill
the ehamber about two-thirds full heing in-

troduced quickly through the feed opening,

.
L} * "
- .-1 1 .
mt FLERE R
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- 8aid doors.: The connections ‘described -be- | passages 65 extend from the passage 64 to
:the:Jower series of openings or passages 61
|-through the-baffling-wall. -~ Surrounding the = :
pipes 27, 28:between'the furnace and scrub-

» i
N

i A Pipe. 68 connected Wlth o
‘the tops.of the steam-jackets communicates | %

_ ence with the main draft in one
direction or the other
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90
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110

115

the feed mechanism being temporarily lifted

from its position by means of a convenient
hoist. As soon as the fire is started this i
lowered agnin in position closing the OPen-
ing.  The draft is now natursily through the
lai]mﬁ 27 and 28 and the stack 29, This pre-
iminary firing is continued until the fuel on
both sides of the fuel-chamber has beeome
thoroughly incandescent to n suflicient dleptle
and  the volatile constituents burned o
driven out as shown by the disappenrance of
the thick smoke af the valves 30, The fuel

129

125

130

eir-lower sides with a water .

‘with:a pipe-69-terminating in an injector 70 ~

AGn OfeI8 - Lhelower end of th 5.
pointing in-the direction of the said passage %
-64.  ‘The hot gases passing through the pipes . -
66 which
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"15.at" the same ‘time begin -the’ generation.of | j _ fuel-bed-and in approximately =
- " steamn.” :-One - ash-pit:-door .and " the’ corre-:j-horizontal dJrectlonthroughtEere 1ginder 80

- "bon::absolutely. Necessary: nstructed -and 'arr “to:direct the air . -
. -+ fixing-of the gas.”"*The prehiminary’ . tlie s
| of:the bed to fix the gas, the fixed pas dis-

L]
L]
|
-
[
“a
ey
]
]

q ur

‘sponding valve 30 on the opposite side are
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now.closed, causing the. draff
tended in 't é*regulﬂf‘?e tio
ble i&swﬂl soon: reach’ the open
which

. +
-

til gas has filled the pipe

-

stacks - 29. The ' scrubber is. su EO ed - to-

steam turned on at 70. If an exhaust fan is

30

85

40

45

i1,

55

60

employed attached to the gas pipe from the
scrubber, 1t is now started. The automatic’
reversing apparatus is also set in operation.

If the gas is used directly in an engine a small
exhaust fan attached so as to be worked by
hand will bring the gas through to the engine,
which when once started keeps up the draft
by suction.

In case it is desirved to use a liquid fuel for
the purpose of enriching the gas, such Liquid
fuel is mixed with the solid fuel and fed with
it. The liquid fuel being volatilized in the
zone of distillation the resulting gas is drawn
down through the by-pass as described, and

asses with the added steam through the fix-
ing zones. The fuel must of eourse have suf-
ficient fixed carbon to keep up the supply in
the fixing zones. R
- It mag' be stated that the periodical rever-
sal of the horizontal draft by the method
which 1 employ, with the addition thereto of
auxiliary induced up-draft effected through
the agency of the injector or fan, causes the
usual reactions of the producer (namely, the
burning of carbon to carbonic acid by the di-
rect combustion of the fuel in contact with
air on one side and the decomposition into
carbon monoxid by passage through the body
of meandescent fuel on the other side) to bo
better and more uniformly secured than is
possible in any other producer gas apparatus
of which I am aware. At the same time, the
volatile constituonts of the fuel are converted

mto fixed gases without loss or waste, and

without the necessity for any auxilinry clean-

ration. . Combirsti-.
, AL 1AL valve -30,:
is then closed and tho gperation- re-
peated with the other valve and airinlét un-
27_ and 28 and-the

ch&l‘gmﬁ
-Temoved from | +
‘other gir-inlet and gas-out
220 Ina
‘the fuel-chamber _ !
a .. Ll DDEr: 18 d--to | ‘posite sides-thereof, -a fuel-support in said:
have ‘been filled with  coke and : the -water:|
turned on when ‘the fire - was started in"the
producer. The feeding of the .regular fuel.
as in the meantime been started and: the- f;ﬁf to. ﬂij:"slpeli}fa"ﬁd' close the g
‘mlet v

from the -ialr.-s,hp_‘;{lying_.

" +

'l - L 5

chamber between said utlets, valved air-dn-
lets at ‘opposite sides  of the center of the
chiamber, ‘and means -operating automatic-

pen and close the gas-outlét and air-
ves Intermittently, the whole being

‘construeted and arranged to direct the air

from each inlet,. alternately; into the adja-
cent portion of the fuel-body and in approxi-
mately horizontal direction through the re-

mainder of the bed, the fixed gas discharging

-at the open valved outlet farthest removed

from the air-supplying air-inlet, the other
a;r-?lﬂet and gas - outlet beine meantime
closed.

3. In a gas-producer, the combination

as-]i)mducar, the combination with

st the open valved outlet farthest
' lying air-inlet; the: -

85

amber-of valved gas-outlets in op-

AL
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100

with the fuel-chamber of valved gas-outlets

in opposite sides thereof, fuel supports in
said chamber between said outlets, a ﬂoaﬁmg-—
wall between said supports extending to a
plane above said outlets and provided with a
phn:a.ht{r of gas-passages through it, sub-
stantially as described, and valved air-inlets
at opposite sides of the said baflling-wall, the
whole being constructed and arranged to di-
rect the air from each inlet, alternately, into
the adjacent portion of the fuel-bed and in
approximately horizontal direction through

the said baflling-wall and remainder of the
bed to fix the

%as, the fixed gas discharging
at the open valved outlet farthest removed
from the air-supplying air-inlet, the other
alr -inlet and gas - outlet being meantime
closed.

4. In a gas-producer, the combination
with the fuel-chamber and fuel-supports
therein, of valved gas-outlets in opposite
sides of said chamber above the plane of said
fuel-supports, valved air-inlets entering op-

osite sides of the center of the chambor

clow the plane of said gas-outlets, the whole
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1 - sith the fue

ed between said air-inlets. . - ¢
5. In a gas-producer, the combination
fuel thereto, of valved oas-outlets in oppaosite
sides .of the chamber, fuel supports in said

chamber between said outlets. < alved air--

opposite sides of the center of the
chamber, a porous baffline-wall in said eham-
ber between the said supports, and means for
withdrawing products of distilation from
above the mass of fuel in the fuel-chamber
and discharging them into the porous baf-
fhing-wall. -

6. In a gas producer, the combination
with the fuel-chamber and fuel-supports
therein, of valved gas-outlets in opposite
stdes of the chamber above the plane of said

1nlets at

fuel supports, valved air-inlets entering op- { chamber leading to sa

]pasite sides of the center of the chamber be-
ow the plane of said gas-outlets, o ening and
closing means for the air-inlet an gas-outlet
valves operatinﬁ to change the direction of
draft horizontally through the fuel-bed, and
steam-injecting means operatine to withe
draw the products of disti a.t-iollf?mm above
the mass of fuel in the
charge them into the lower portion of the
fuel-bed between said air-inlets.

7. In ‘8 gas- producer, the combinaiion

with the fuel-chamber and means for feeding
fuel thereto,

of valved gas-outlets in opposite

5. mainder of the. bed 'to fix the zas; -the fixed
;a8 discharging st the open valved-outlet’
air- .
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‘Detween said outlets, s porous b
Insaid’ chamber.:

-chamber and means for feeding
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| Ing and closing said

‘the chamber,

‘each inlet, alterna

fuel-chamber and dis- scrubber.
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from ‘aboye' the -mass of ‘fuel in:the fuel-

chamber and-

In opposite sides thereof, a fuel-su

- vo Sides the fuel-support in
said chamber between said .outlets, va

opemng and closing means for said gas-outlet
and - air-inlet valves, the whole being con-
structed and arrangled to direct the air from

tely, into the adjacent por-
tion of the fuel-bed in approximately hori-
zontal direction through the remainder of
the bed to fix the gas, tﬁe fixed gas discharg-
mg at the open valved outlet farthest re-
moved from the air-supplying air-inlet, the
other air-inlet and gas-outlef bei
time closed.

9. In a gas-producer, the combination
with the fuel-chamber and gas-scrubber, of
valved gas-outlets in opposite sides of said

(f scrubber, a fuel-
support 1o _said chamber.between said out-
lets, valved air-inlets at opposite sides of the
center of the chamber, ancP means for open-
gas-outlet and air-inlet
valves, alternately, to change the direction
of draft horizontally through said chamber
actuated by
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sides thereof; fuel-supports in said chamber '
! 15 -baflling-wall: 45
ald: er. hetween | said 'supports,
valved air-inlets at opposite sides of said baf.
| fimg-wall, ‘and.steam-injector means oper- -
ating ‘to: withdraw. products ‘of - distillation - "
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er- = L

ie - ma 50
porous baffling-wall,« 0 L R

128, In ﬂ %ﬂs-prﬂd cer, 3 the €O mbm ati on
with the fuel-chamber of valved gas-outlets '
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