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- UNITED STATES

PATENT OFFICE.

PETER EYERMANN, OF BELOTT, WISCONSIN, ASSIGNOR, TO FATRBANKSMORSE MANUFAC.

TURING CO., OF BELOIT, WISCONSIN, .A CORPORATION OF WISCONSIN.

GAS-PRODUCER..

No. 858,589, -

. * | | ﬂ‘p_-plicartigu ﬁleﬂ JH].F 21; 1905: S‘El'iﬂal No, 2701672.

Specification of Letters Patent,.

I’atented- July 22,1807,

To all whom i MOY CONCErN:

Be it known.that I, Prrer Y ERMANN, & citizen of
the United States, residing at Beloit, W iIsconsin, have
invented a certain new and useful Improvement in

Gas-Producers, of which the following is a full, clear,

and exact description, such as will cnable others skilled
in the art to which it appertains to make and use the
same, reference being had to the accompanying draw-
1ngs, forming part of this specification, in which—

Figure 1 is a vertical sectional elevational view of a

gas proaucer conslructed in .accordance with Ny in-
vention; o

yme A : . .

Figure 2 1s a vertical sectional view through. the

lower end of a slightly modified form of producer show-

ing the inclosed grates in lieu of the water seal; and

igure 3 is a scction through the lower end of still an-
other [orm of producer showing a double closure device
at the botion. _

This invention relates to gas producers, and particu-
larly to an apparatus for improving the physical and
chemical properties of gases for ilie purpose of enhanc-
ing their value for industrial uses. -

One of the objects of the invention is to provide a
gas generator which may be used fiv genarating gas

from antbracile products, such as coal, coke or char-

coal, as well as from bituminous products such as lignite,
coking coals, wood, straw and similar fuels. One of the
disadvantages resulting {rom the manufactuye of gas-in
the producers now generally known, is thie fact that the
gas. conilains many impurilies, causing different diff-
culties- under various conditions.  For example, the

- amount of carbonic acid generated intheordinary type

of up-dratl producer reduces the, heating value, while
the tar in the gas has a tendency tv spoil the valves,
pistons, igniters, ctc. in the gas engine to which such
gas 1s usually fed. In the existing down-diafe Pro-
ducers, the generated gas has been found to contain an
excessive amount of tar, the proportion of 1ai being so
exeessive thut a greal, part of the fuel is not bhurned.

As o result, ithe producer soon becomes filled with -

charred coal or eoke, nuking it unfit for practical use,
expecially in connection with g engines.  One of the
objucts of 1his fnvention is (o overcome these diffieul-
ties by means of the apparatus illustrated in the draw-
ings, and in which like characters of  reference refer to
hke purts in the several views. |

- Referring now io the drawings, the producer is illus-

trated as comprising a saitable shell 1 illustrated as be-

ing cylindrical, and whicl is provided with o fire-prood
lining 2, Un{h@ri(:ﬂri aln conditions the lining may be
inserted so as 1o give a tapered shape o the Imterior of
the producer, but such construction is not essential un-
der all circumnstances. The fuel may be ] ntrocuced

through a closed fecding device illustiated as o hoppeoer

' 3. .This hopper may be clused on top as well as at its

lower end by any suiiable means.  However, in Figure
1 1 have iHustrated the hoppeor as eeing closed at. the

top by a door 4, while the Low- part may be closed by a

sliding gate valve 5 having « roul and handle 6 extend- - .
60
be had irom the exterior to open or close the gate as ocs -

ing through the charging device, whereh ¥y access may

casion may demand. 1t is essential that this door miy
be conveniently operated to prevent the escape of gag
during the time that thé producer is bewy: charged
with fuel so as to prevent air from entering the producer

L
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11 the event that the producer is being used as a suction

gas producer and to prevent the escape of gas in ‘the
event that the device is being used as 4 pressure Pro-
ducer, | | o
The producer is provided with a main top plate 7
having a number of what might be termed poking holes

8 throggh which suitable pokers may be inserted ‘to ..
agitate ‘the fuel, said holes being closed, if desired, by

suitabld closures, such as the doors 9. Below the hop-
per is'a coal magazine 10, This magazine may be dis-

enable the producer to be operated more dasily than if

it were eliminated. | o
Suspended fromn a rod 11 is a conically-shaped fuel

distributing plate 12 leaving a clearance space 13 be-

into the producer it may be leveled by mneans of pokers
imtroduced inlo the openings 8 until the level of the
fuct will assume proportions as indicated at 14. In the

lower portion of the producer, illustrated in Fig. 1, is.
ca water seal 156, This waler seal is made preferably by
means of a casing 16 which may be cast or otherwise

formed and which extends down from the bottom of the

fire brick lining 2. The casing is provided with a

lower end 17 on the inside of the producer and which
13 1n the form of a flange, so that the pile of ashes,
clinkers and other produces will be distributed toward
the bottom of the producer 1o avoid the necessity of the
use of grates. Thé casing 16 terminates short of the
botiom of the water seal 15 5o as to allow air or steam to

enter through a pipe 18 between the double wall of the.

casing 16 so tliat the air or steam may be inlroduced
inan upward direction from the bottom of the producer.
The chamber between the walls 16 and 17 does. not

continue uninterrupted clear around the furnace but

18 provided with partitions separating the side carrying
the pipe 18 from the side carrying the pipe 45 whereby

dircet connection between such sides is prevented..

Alir or steam from any suitable source 1may also enter

thig producer from the top througha pipe 19, or the air -

or steatty may enter the middle portion of the producer

| Lthrough either pipe 20 or 21 if required. The main gag

7o
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18- .79
pensed with under certain conditions, but its use will

.80
tween the magazine and the cone for passing the coal .

nto the body of the producer. When the coal is fod
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escape openings are at 22, Air entering at 21 will he
permitted to burn up tarry residues in chambers 23 and
24 which encircle the casing 1 of the producer. I{ the
chamber 24 is not connected to chamber 23 this air will
pass.through a carbon-containing layer, thus making
gas, the proper admixture of air and steam being ad:

mitted through the pipe 21 by means of operating valve

25, All other air supplies may be regulated by -the
valves 26, 27, 28, 249 and 30 in the several branches, all
connected to the main supply pipe 31.

[f'the deviee 15 Lo be used as a suction gas producer,
the air may be drawn through the pipe 32 for consump-
tion, as for starting an emgine; or if the deviee is 1o be
used a3 a pressure producer, compressed air may e
suppliedby pipe 33. The waste ashes may be rewmoved
at any couvenient point adjacent the water seal 15 in a
maunner generally known. Inthe eventthat th e devico
i8 to be used as 3 suction gas producer this water seal
will admit the steam suppiy for the producer, and the
ashes and cinders which will be heated to incandos
cence will drop.into the water, thus vaporizing parts of
it, and the vapor will be permitied to pass upwardly
through the fuel, thus improving the gas and avoiding
the necessity of utilizing a stéam hoiler or vaporizer.,

25  As circumstances mpy direct, may or mayv not eni-
. Ploy pocket holes or openings 34 at the gastfying zone

through- which the ashes may bhe removed and which
are normally closed by doors 35, The openings or
pockets 34 in the doors 35 are-relatively sinall . These

30 small openings mav be covered by auxibiary doors 36

of any desired construction.  Attention is ealled to (ho

fact that the poking holes 5 may be softiciontly farge

80 that fuel may be fed through them if it is desired not
to open the main coal-charging deviee, as for oxaple.

85 inthe event that the main charging doviee has a singlo

cover. Attention is also directed o the fact that a
number of higher and lower wir flues 87 and 38 mayv
branch off from .ihe air supply pipe 20 or mav lead
lirectly into the inside of the producer, and the same

40 .,ay be said of the Jower air supply 18 where branches

39 may enter someéwhat highdr in the producer.  The
fuel distributer 12 will leave a certain space 40 free
below the same. This space will add to the perfeet

production of the gas beecause thoe ir {from the top caund,

49 easily enter the cénter of the producer, and for this pur-

4

o0 to:escape through the pipe 11 by vperating valve 42 in .

pose any convenient form may be given to the distrib-
uter 12, 3

In operation, after the first fire in the producer has
been made; all &inoke and waste gaz witl Be permitied

the chimney 3.  The main gas eseape pipe -t will per-
mit the drawing of (he gas from the center of the pro-
ducer from the clianmbers

g ¥ [ ]

As long as the furnace.

engine or other source of consumption is shut off from

99 the pipe 44, the gas is producedl under air pressure; thus

60

-
- kg

~valve b0 and the pipe 51.

65 producer is siitable for all kinds of fuel. Non-bitu- | ber in which the gas is relatively hot and in contra-dis- 130

the escaping waste gases may pass through the pipes 16
and 46, the valves 47 and 48, and ppe 4910 the chim-
ney. It will also be naticed that it is possible to take
&8s from the pipes 41, 45 and 46 when 1he chimmey

valve 42 is closed, and this gas may be drawn through a
.‘ 1 These pipes 41, 45 and 446 .
may also be used for supplying steam or any other.
. vapors to the producer. | -

From the above déscription it will be seen that, this

| ducer get air in the lower end; therefore, the device

858,580

minous {uels may be heated by up-draft, taking atr
fromy the bottom and drawing the gas through the Lop
through the pipe 51, Bituminous fuel may be treated
in & combined up-and-down draft, taking air through
the openings 18, 19, 20 and 21, or only some of those
openings mmay be wsed under certain conditions, the
treatment varying with the quality of (he-fuel, Easily
mflammable material like straw, wood, leaves, etc.,
may be gasefied in a simple down-draft furnace, taking
the air only from the top. ,.

In Figure 2 I have illustrated a modification of the
wower end of the producer, using grates 15* instead of
the water seul. In this construction the opening 18
will be utihized as the air supply, 45 as a waste gas pipe,
through which the gas may ereape, and 52 an air and
steam supply. 53 and 54 indicate openings through
which instraments may be inserted for cleanmg the
producer, ‘which openings may he closed by suttable
doors, 55 designates poke holes in one of the cléaning
doors.  These poke holes may be arranged at any suii-
able point. the idea heine to have the poke holes ar-
rauged so that the pokers may be moved back and forth
in horizontal planes at any place in the producer.
These small openings in the larger doors alsn =orve as
sight openings, so that the working of the procducts in

the producer may be observed from the outside. This .

arrangement iz rather important in that it reduces the

iability of accident, for, should the attendant. desire to -

open one of the larger doors he might first open the
smaller door so that in case an explosion s taking place
the products would nét be blown through the door open-
ing and the liability of injury to the attendant would
be reduced. |

b Ifigure 3 1 have illustrated another form ol the
lower end of the producer, in which all ashes and olin k-
ers are packed downwardly in the }iop}}er and are per-
mitted to rest on a closing device 56 of any desired dde-
scription.  In Figure 3 the same slide gate 56 is shown
as is illustrated in Figure 1. Below this closing device
56 1s 2 vessel 57 which is closed on its lower end by suit-
able means 58. The closing means may be simiply o
fall door or a gate valve. Tﬁe ashes will be permitted
to fall in a small car 59 o that they may be carried to a
suitable premises and dumped. The operation of this
device is as follows: |

In case o down-draft it is not desired that {he pio-
57
13 upen and the ashes are packed down in the vossel 58
Afterward the vessel 57 is closed and the. device H8 is
opened without any danger of i‘hf: entering of uncron-
trolled air or eseaping gas.  The controlled quantitios
of a1t, steam, ete., may be allowed to enter through tlie
pipe 18 and openings 7, and the poking hole 8 may be

“used as disclosed in Figure 1.,

Although I Have shown the details of my improved
gas produoer in the forms best known to me at this time,
I would have it inderstood that I do not _l'iinij; myself to
the éxact detadls of construction but reserve the right, to

utilize such changes in form, proportion and minor de-

tatls of construction as may suggest. themselves from

time to time and come within the scope of the appended

clanns, :

[n such claims as T have defined the gas chamber as &
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hot gas chamber I have reference to a reservoir oy cham-
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Cing o casing adapted Lo econtain fuel, & gas chamber lo-

()

“tinction to a producer in which the eas escapes from |

the top. |

Having thus described the invention, what I claim as
new and desire to secure by Letters Patent is:

1. A combined up and down-draft gas producer compris-
ing a casing adapted to contain fuel, a gas chamber Jlo-
caled at approximately. the center of the casing and comn-
municating with the interior thercof, a pipe communicat-
ing with said ehiamber through which the gas escapes, and
means  for supplving air to said gas chamber; substan-
Linly as deseribed.

2. A combined up and down-draft 2as producer compris-
ing a casing adapted to contain fuel, a gas chambeyr lo-
cated at approximately thie center of the casing and com-
municating with the inrerior thereof, a pilm'chmmunibat—
ing with said ehamber through which the gas es ‘apes,
means for supplying airv 1o said gas chanmber, and means
for supplying air Lo said sing at points above and below
the gas chamber substantially as described.

4. A combined up and dewn-drafs gas producer compris-

caltod at approximately the center of the casing, a4 pipe
communicating with said chamber through which the gus
escapes, 4 main pipe for supplying air or steam, branches
18 and 19 extending from said main pipe o the lower andg
lipper ends ol the casing respectively, a branch 20 extend-
ing from the wain pipe and entering the casing at a point
ahove the gas chamber, a branch 21 from said main pipe
entering the gas chamber, aud pipes $1 and 45 communi-
cating with the upper and lower ends of the casing re-

spectively for conveying away wuste gas: substantially as -

described,

. In a gas producer, a fuel chamber, & casing 16 de-

pending from the lower end of said chamber, a body of
witter into which said casing- extends to form a seal, and
an annular mewber 17 spaced away from tle inside of the
casing 16 and terminating above the body of water: sub-
stantially as desceribed.

o. In 4 gas producer, a fuel chamber, a casing 16 de-

pending 'from the lower end of suid chamber, a water seal
into which said ¢; sing 16 extends, an annular member 17 |

858,589

spaced away from the casing 16 and terminating above
the surface of the water, and air and 48 pipes connected
to the space Létween the casing 16 and member 17, .
. In a gas producer, a fuel chamber, gns and air pipes
connected to the top thereof, a casin g 16 depending from
the lower end of said. chamber, a water seal into wihiich
sald casing 16 extends, an annular member i7 spaced
away from the casing 16 and terminating above the sur-

face of the water, and air and a8 pipes connected to the
xpice between the casing 16 and member 17.

7. In a gas produvcer, a casing adapied to receive fuel,
d gas chambey located at approximately thie center of ihe
casing and provided with g gas escape, & member located
at the. bottom of the casing and comprising two walls
whicl: aie spaced away from each other to form a cham-
her, a pipe 45 communicating with said chamber, a pipe

A8 comumunicating with said chamber for-supplying air -r

steam therefo, and a port 39 extending from sald charihor
to the interior of the casing ; substantially as deseribed.
S Ina gas producer, o casing adapled to receive fuel, a
gas champer located at approximately the cenmter of the
casing and provided with a gus escape, a member con-

nected to the bottom of the casing and consisting -d_f two

walls spaced away from each other to form a chamber, a
pipe 45 ¢communicating with sald: chamber, a pipe 18 en-
tering said chamber for supplying «ir or steam thereto, a
pipe 41 communicating with {ue upper end of the casing,

and an air supply pipe entering the casing at a point in- '’
termediate the gas chamber and the upper end of the casg-
ing: substantially as described. B * |
- 9. A gas producer having a water seal at the Dottom

thereof, and a depending outside casing 16 having-air and
Steam openings entering the lower end of the
chimney, and a connection between the chimney aud said

outside water seal casing; substantially as described, o
*. In testimony whereof, I hereunto affix my signature, in
- the presence of two wilnesses, this 13th day of July, 1003,

PETER EYERMANN.

Withesses

J. W. BaTgs,
CHAS., W. PHINN.

8
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