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UNITED STATES
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- JTACOB §. SMITH, OF CHICAGO, ILLINOIS.
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No, 859,089,

Specification of Eetters Patent.
Alppllication filed Apfil 24,1905, Serial No, 25 7,121,

Patented J uly 18, 1907,

To all whom it may concern.

Be it known that i, Jacosm S. SMITH, é.citizen of the

United States, residing in the city of Chicago, county
of Cook, and State of lilinois, have invented certain
new and useful Improvements in Apparatus for Pro-
ducing Gas, of which the following is a spectiication.
This invention relates to improvements in apparatus
for producing gas for heating purposes from coal, coke,
wood, peat or other 11ydro-carbons, with the employ-
ment of air and steam, and particularly from coal.
One of the objects of my invention is to manufac-

©ture water and producer gas, alternately, in' the samae
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generator.

Another object of
from coal, coke air and steam, commonly known as
producer gas, and concurrently therewith continu-
ously supply the coal to the generator and remove the
ashes, clinkers and othor reiractory materials there-
from, without interfering with the continuous opera-
tion of producing gas. o

With these ends in view, my invention consists of
certain features of novelty in the construction, com-
bination and arrangements . of parts, by which said
objeets and certain other objects hereinafter appoar-
ing, are afiained, all as fully deseribed with reference

1o the accompanying drawings, and more particularly

pointed out in the claims. 1 |
In the said drawings: Ifigure 1 represents a vertical

- » . : . g '
longitudinal section of 4 S48 generating apparatus for

carrying out my-invention, with .certain pipes herein-
atter described, shown in full lines. Fig. 2, g side ele-
vation of the said apparatus iliusirating the means for
driving the endless bottom, supporting the coal or

-other hydro-carbon in the generating chamber, gnd

Fig. 3, a vertical cross-section on the line 8—3 of Fig, 2.

Similar characters
paris in the several figures of the drawings.

A indicates a water cooled generator, the upper
half of which may be in the form of a water jacket 3,
and at the sanie time constituting steam generator
for steam to be supplied to the generating chamber
for gas and for a motor for actuating the various con-
veyers, pups cte. employed in connection with the
penecator.. The lower half of the
stantially in the form of a vat or tank 2, filled with
water 1o g level indicated by the dotted line 35 and
111 which is narily submerged the endless bottom 4 of
which g portion is submerged in the contents of the
vab 2, | o o

Tneendiess bottom may consist, of anumber of linked
grate bars but is preferably composed of g series of cor-
rugated binged plates 4, provided with downward
projections or cogs, and supported and actuated by
means ol a number of cog wheels 5. Some of these cog
wheels are in different planes from others, pfefera,bly
lower immediately under the feeding device 7 and

my invention is to generate gas

of reference indicate the same:

generator is sub-

Jary plugs’ for

the firing nozzle 49, s0 that the movab]e bqttdm' is sub-

merged some distance below the surface of the water

in its passage over the cog wheels 0, & and then grad-

dally rises atter passing under g point vertically from
device 7 and to such a plane with reference to the wa-
ter level in the tank, that the plates of which ‘the
movable bgttom ig composed, are partly submerged,
but their supporting surfaces are out of the water until
nearing the firing nozzle 49, when the bottom again.
descends beneath the surface line 35, and after being
endless movement,

60

basses thence out through the openling 50 over wheel 6. .

The walls of the tank are provided with suitable
stufling boxes not shown, through which the shafts of
the several cog whoeels project, all of which shafts pref-
erably have on their outer ends, sprockets 44 for g
drive chain 45. While T have shown external-sprock-

wheels and an endless chain 45

connection therefor,

70

~ets 44 on every one of the shafts, for the internal cog.

75

some of these sprockets may be omitted, although they

are preferably used in order to insure a uniform move. |

ment of the movable hottom when the load therein

hereinafter described, seemingly requires them. |
The driving shaft 51 is bropelled by the steam en.

gine 41, or by any suitable power and the stear there-

for-may be taken from the bipe 32 now shown as con-

nected. The water line 35 js maintained in vag 9 by
the water inlet 17 and the gooseneck 18 and the. water
for the steam generator 3 1s introduced through 21 with
the blow-off 43 and hand holes 36 and 87 for controlling
and cleaning purposes, and the steam generator 3 also
has 2 water gage 30, steam pipes 28, 32 and 34 with
gates 26, 31 and 33 and steam gage 11, Surmounting
the generator is the feeding chamber 7 which has g le-
ver 10 held by the chain 29 controlling the valve 9 and
a lid or trap 8. Entering the front eng of generator A
1S pipe 12 discharging at point 49 attached to which
are gates 13 and 14 and pipe 15, and connected at the
opposite end is a pipe 23 controlied by gate 22 connect-

ed to which is pipe 25 with a gate 24 and on the top -

and end are bar holes 27, 27, 27, 27 and hole 02 for
1gniting  purposes’ near the firing point 49, ‘The

pecep-holes 46 may also be used ds bar holes or for the

introduction of steam or air by suitable connections at
such points as desired and are closed or opened by ordi-
such purposes.
shaft 51 is applied to the larger sprocket wheel 42 by
means of a chain and gear 53 from engine 41 which

may receive its steam from pipe 32.

The power to drive

85
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1Ga-

40, 40 are pulleys to prevent the chain 45 from leav-

ing the sprockets and 38 and' 39 are
trance to the vat for repairs or adjustment,

o4 represents the coal in Place it ‘the generator
ready for igniting. | | |

openings for en- -

. 110
dn the operation. of thig apparatus coal is introduced
by raising the trap 8 and lowering the valve g by un-

. T e ———— e,
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hooking the chain 29, when the generator 1 has been

flled as far as is possible through the feeding: chamber

7, the gear 1s started and the endless bottom moved
toward the firing point 49 while at the same time adding:
coal through chamber 7 until the generating chamber

has been filled as shown by 54, the gear is then stopped, .

valve 9 closed and the coal is ignited through 52, when
the portion nearest to the point 49 has heen consuned
the sear is again started and regulated to carry oub the
ashes
and coal is introduced by means of 7, by manipulating

the lever 10 and the trap 8. A blower (not shown} at--

tached to the pipe, 12, is then operated to create draft,

15

30

~ again resumed and so on.

"~ gas comparatively iree from tarry matter 1s

10

"o furnace for heating purposes,
treated to extract the tarry or other objectionable mat-.
engines or other purposes to which 1t

follows:

the gates 13 and 22 being open and gates 14, 26 and 24
~ro closed and steam introduced as required through 34
by the gate 33. The resulting gases pass out through
the pipe 23. The same results may be obtained by at-
taching an exhauster to the pipe 23 to assist the circu-
lation of the generating gases and in that case the blower
beyond on pipe 12 may be omitted or used as desired,
but I prefer the use of both blower and exhauster.
The product so made 1s the producer gas hereinbe-
{ore mentioned and may be directed immediately into
or.scrubbed, filtered and

ter for use n gas
may be adapted.

In the production of water gas intermittently with

producer gas, the running of producer gas1s interrupted

by closing gates 13, 31 and 22 and opening gate 24:

zate 33 is operated to admit steam and the gas so made’

“« conducted away through the pipe 26 which may be
provided with an-exhauster or pump beyond. When
the temperature of the coal has been reduced below
that required for. generating water gas, the gates are
AgaIn manipulatedfand the production of producer gas
The water gas so made will
necessarily carry with it

then the change from the making of producer gas is a8
Gates 13, 22, 33, 24 and 31 are closed and gate

" 14 opencd and <team is admitted through gate 26, the
resultant gas passes out through pipe 15 which circula-

Hy

“or exawple, coal so distributed

tion may be assisted by a pump OF exhauster beyond
attached to the pipe 19.

subgided below

the point necessary to generate gas in

this manner, the gates are again manipulated and the,
of producer-gas 18 resumed. During the

generating
runs of water gas ¢che movement of the gears and mov-
able bottom are stopped, and started when producer
gas igresumed. .~ = *' | |

.

As thig invention pertains only to the generating of |

gas, the ordinary ‘exhausters, puinps, blowers, scrub-
bers, filters and connections heyond are not shown.
Water cooled gates and fire brick lining are intended

where such are necessary and not shown, and fire brick
‘may be substituted

for the water cooled sides and top of
the generator A, hut 1 prefer the water ¢ooled construc-
tion especially in the manufacture of producer gas be-
cause of the lower heat that may be so maintained ad-
mits of the greater easification of coal within the neces-,

‘sary temperature.

The object of the clongated hox shaped generator 18
to secure o large quantily of gas making matcrials, as
and in such position as

~nd cinders formed by the combustion within,.

the direction of the movement forces the coal

some hydro-carbons, but if -
desirable,

q

are dissociated in the coals above,

When the heats within have |

859,989

will insure varying stages of gasification throughout

‘the mass, whereby the gasifying elements may he

made to permeate and pass through an extended body
of dissociating materials. |

The endless bottom carries out the ashes and reirac-
tory matter continuously, by such movement the coal
is agitated within to maintain the necessary degree of
porosity and the wedge
| against
the top and sides until near-the point of combustion

where it is reduced to ashes and is carried out by the

endless bottom. In this manner the generator is kept

“closely filled until nearing the nozzle and the 1T,

steam and gases are forced to pass through the coal and
the dip or depression of the endless bottom beneath the
«irface of the water in the vat below, which dip prefer-

ably is under the filling point for coal lorces any gas that

may pass through or on the bottom into the coal ahove.
It is obvious that this extended circulation of the gase-

“ous elements throughout the body of coal in its various

stages of gasification insures contact and mixing under
the essential heats and conditions necessary for the
very best results. v '.
The entire machine is easy of control in that the ashes
-nd cinders are deposited as fast as made in the plain
view of the attendant by which he may govern the con-
sumption. of coal by manipulating the air, steam OT
movement of the endless bottom. . The peep-holes and

‘bar-holes-alse disclose and provide means for the con-

trol-of conditions within the generator. B
The watery vapors arising from the vat by reason of
the heat above and contact with the' endless bottom,

which is necessarily loosely jointed, pass upward and

but any cxcess of
such evaporation may be casily controlled by the

shape of the top inclining m

70
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larger flow of cold water in and out of the vat to reduce

the temperature of the water, or may be suspended by
<o maintaining the water in the vat below the evaporat-
ing point. | |

The steam generated within the water cooled sides
and top of the generator may be used to furnish the
nower to drive the gears by means of an ordinary steamt

109

engine 41 and the exhaust stoam of the engine may be

utilized for the steam of gas generation by simply con-
necting the exhaust pipe of the engine with steam pipe
34 and the-usual gates and openings {or its control.

' The movable bottom in ifs passage reversely to the
consuming current of gasilication, forces the coal con-
tinuously into a wedge shaped form closely {illing the
generating chamber as fast as the coal is consumed, at
the same tiine by such movement promoting the po-
rosity of the contents, whereby the air and steamn are

110

115

passed through an oxtended and decomposing mass,

and the bottom moving with the lower part of its plates
in the water line 1s kept substantially cool with prac-

120

tically no interference with the combustion and gasi- *

fication ahove.
Having described my invention; what I claim and
desire secured by Letters Patent 1s, | ‘
1. A gas producing apparaius comprising in combina-

tion a gas renerating chamber, a water vat helow -the
same, an endless bottom for sald generator-the fuel sup-

125

porting surface of which boltom is provided with a de-

pression s-mlunm*gmlﬁ in the Hyuid contents of sald
means for supplylng steam to sald chamber in a direction

i, and

130
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‘opposite to the rearward movement of the fuel supporting

surface of the epdless hottom, substantially as described.
2. A gas producing apparatus, comprising in combina-

tion, a pas generating chamber, a water vat below the

same, an endless bottom for said generator,
nmerged in the contents of said vat, a water jacket sur-
rounding said chamber and means for supplying steam
therefrom to both extremities oi said chamber, substan-
tinlly as desecribed.

partly sub-

3. A -gas producing apparatus comprising in combing-
tion an elongated box shaped generator converging from
its forward towurds its reap end, and 2 movable bottom
therefor, means for Supplying coal to said bottom, and
means for actuating said hottom whereby said coal during
its forward movement throuch the generator chamber is
forced to wedge and fill the Space between the top and
bottom of said generator, substantially as deseribed.

4. A gas producing apparatus comprising in combing-
tion un elongated converging hox shaped generator, a
movable bottom therefor, means by which coal supplied to
the generator is forced in wedge shape toward a firing noz-
zle, of a water filled vat and-raeans whereby said bottom: is
moved on the surface of the water and ashes are dis-

‘charged through 'the water chamber and entirely outside

of the apparatus, substantially as described.

2 A gas producing apparatus, comprising in eombina-
lion a generating chamber, a water filled vat, an endless
bottom, the fuel supporting surface of which has a de-

Cerged in the watery contents of the vat before |
charge from said chamber, substantially as described.

&&

pression submerged in the contents of said vat at a point
opposite the supply of fuel thereto, Substantially as de-
seribed, | .

i, A gas producing apparatus comprising in combinsa-
tion a generating chamber, a water filled vat, an endless
hottom for said generator, the rearward end supporting

- surface of which is submerged in the contents of said vat

and the other waste materials are syl
they dis-

whereby the ashes

7. A gas produeing apparatus comprising in combina-
tion a generating chamber, a water filled vat, an endless
hovtom for said generator, the rearward supporting sur-
face of which is submerged in the countents of the vat and
projects to a point externally of the structure of the ap-
baratus, substantially as desecribed, | :

8. A gas producing apnaratus comprising in combLing-
tion n generating chamber, a water filled vat, an endless
bottom, the fTue] supporting surface of which has a de-
pression submerged in the contents of said vat and means
for injecting steam angd aip inte said chamber in a djrec-
tion opposing the movement of (he endless bhottom there

‘in, substantially as described. |

| JACOB S, SMITITL.
Witnesses : :

INO, G. ELLIOoTT,

M. S. RENDER,
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