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BEST AWA ITARTE copy 

UNITED STATES PATENT OFFICE. 
PETER EYERMANN, OF BELOIT, WISCONS IN, ASSIGNOR TO FAIRBAN KS-MORSE MANUFAC 

TURING Co., or BELOIT, WISCONSIN, A CoRPORATION OF WISCONSIN. 
GAS-PRODUCER. 

No. 858,589. - Specification of Letters Patent. Patented July 2, 1907. 
Application filed July 2l i905, Serial No. 270,672. 

To all whom it may concern: 
3e it known that I. PETE: EYERMANN, a citizen of 

the United States, residing at liel it, Wisconsin, have 
invented a certain lew and useful lili provement in 
Gas-Producers. of which the following is a full, clear, 
and exalt description, such as will enale others skilled 
in the art to which it appertains to ulake a lit unt: the 
sane. reference bing had to the accouplinying draw 
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ings, forming art if this speculication, in which 
Figure 1 is a vertical sectional elevational view of a 

gas producer constructed in accordance with lay in 
vention; 

Figure 2 is 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 

Figure 3 is a st:ction through the lower ciud of still an 
other form of producer showing a double closure device 
at the bott; al. 
This invention relates to gas producers, and particu 

larly to an apparatus for improving the physicial and 
chemical pi operties of gast's for the purpose (if enhanc 
ing their value for industrial usus. 
One of the objects of the invention is to provide a 

gas generator which in lay ie used for generating gas 
from anthracite products, such as cual, coke or car 
coal. as well as irona bituminous products such as lignite, 
coking coals, wood, straw and similar fuels. One of the 
disadvantages resulting fron the manufacture of gas in 
the producers now generally known, is the fact that the 
gas contains many impurities, causing different diffi 
culties under various conditions. For example, the 
amount of carbonic acid generated in the ordinary type 
of up-draft producer reduces the, heating value, while 
the tar in the gas has a tendency to soil the valves, 
pistons. igniters, etc. in the gas engine to which such 
gas is usually fed. In the existing down-daafe pro 
ducers, the generated gas has been found to contain an 
excessive annount of tar, the proportion of tar being so 
excessive that a great part of the fuel is lot burned. 
As a result, the producer soon becomes filled with 
charred coal or eoke. making it unfit for practical use. 
(specially in connection with gas engines. One of the 
objects of this invention is to over 'one these difficul 
ties by means of the apparatus illustrated in the draw 
ings, and in which like characters of reference refer to 
like parts in the several views. 

. Referring now to the drawings, the producer is illus 
trated as coluprising a suitabic shell 1 illustrated as be 

50 
ing cylindrical, and which is provided with a fire-proof 
lining 2. Under certain conditions the linin may be As 

inscrted so as to give a tapired shape tu le it ('rior of 

i 

3. This hopper may be used on top as well as at its 
lolyur end by any suiall in F. However, in Figure 
l I have illustrated tilt hi'i'i is retTg 'losed at the 
top by a door 4. whii ti - , , is , : rt aiayle closed by a 
sliding gate valve 5 having.: '1' atti land: G extend 
iing through the charging it’ \ it''... whicrby a 'cess may 
be had frum the exterior to open or close the gate as oc 
casion may demand. lt is tissential that this loor may 
be conveniently operated tri-vent tile (scape of gas 
during the time that the prouck'r is bill charged 
with fuel so as to prevent air irou entering the producer 
in 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 a pressure p 
ducer. . 
The producer is proviued with a main top plate 7. 

having a number of what might be termed poking holes 
8 through which suitable pukers may be inserted to 
agitate the fuel, said holes being closed, if desired, by 
snitalle closures, such as the doors 9. Below the hop 
per is a coal magazine 10. This magazine may be dis 
pensed with under certain conditions, but its use will 
inable the producer to be operated more easily than if 
it were eliminated. 
Suspended from a rod l is a conically-shaped fuel 

distributing plate 12 leaving a clearance space 13 be-, 
tween the magazine and the cone for passing the coal. 
into the body of the producer. When the coal is fed 
into the pruducer it may be leveled by uneans of pokers 
introduced into the openings 8 until the level of the 
fuel will assume proportions as indicated at lá. In the 
lower portion of the producer, illustrated in Fig. 1, is 
a water sealls. This water seal is made preferably by 
means of a casing 16 which may be cast or otherwise 
foruned 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 
is in the form of a flange, so that the pile of ashes, 
clinkers and other products will be distributed toward 
the bottum of the producer to avoid the necessity of the 
use of grates. The casing 16 terminates sihort of the 
bottila of the water scal 15 so as to allow air or steam to 
cnter through a pipes 18 between the double wall of the 
casing 16 so that the air or steam may be introduced 
in an upward direction from the bottom of the producer. 
The chamulber between the walls 16 and 17 does not 
continue uninterrupted clear around the furnace but 
is provided with partitions separating the side carrying 
the pipe is from the side carrying the pipe 45 whereby 
direct connection between such sides is prevented. 
Air or steam from any suitable source may also enter 

the producer, but such "ollstruction is not essential un- this producer from the top through a pipe 19, or the air 
or steau inlay (later the luiddie portion of the producer 
through either pipe 20 or 21 if required. The main gas 

der all circumstances. The fuel Inay be introduced 
through a closi di feeding device illustrated as a hopp!r 
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escape openings are at 22. Air entering at 21 will be 
permitted to burn up tarry residues in chambers 23 and 
24 which encircle the casing 1 of the producer. If the 
chamber 24 is not connected to chamber 23 this air will 

5 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, 29 and 30 in the several branches, all 

10 connected to the main supply pipe 31. 
If the device is to be used as a suction gas producer. 

the air nay be drawn through the pipe 32 for consump 
tion, as for starting an engine; or if the device is to be 
used as a pressure producer, compressed air may be 

15 supplied by pipe 33. The waste ashes may be removed 
at any convenient point adjacent the water scal 15 in a 
manner generally known. In the event that the device 
is to be used as a suction gas producer this water seal 
will admit the steam supply for the producer, and the 

20 ashes ard cinders which will be heated to incantle's 
cence will drop into the water, thus vaporizing parts of 
it, and the vapor will be permitted to pass upwardly 
through the fucl, thus initving the gas and avoiding 
the necessity of utilizing a steam boiler or vaporizer. 

25 As circumstances may direct. I may or may not em 
ploy poet holes or openings 34 at the gasifying zoni' 
through which the ashes may be removed and which 
are nonnally closed by doors 35. The openings or 
pockets 34 in the doers 35 are relatively small. These 

30 small openings may be covered by auxiliary dors 36 
of any desired construction. Attention is called to the 
fact that the puking holes S may be sufficiently large 
so that fuel may he fed through then if it is desired not 
to open the main coal-charging device, as for example. 

35 in the event that the main charging device has a single 
cover. Attention is also directed to the fact that a 
number of higher and lower air flute's 37 and 3S may 
branch off from the air supply pipe () or may lead 
lirectly into the inside of the producer, and the sane 

40 ray be said of the lower air supply is where branc.es 
39 may enter somewhat higher in the producer. The 
fuel distributer 12 will leave a certain space 4) free 
below the same. This space will add to the perfect 
production of the gas hecause the air from the top can 

45 casily enter the center if the producer, and for this pur 
: pose any convenient form may be given to the distrih 

uter 12. 
In operation, after the first fire in the iroducer has 

been made. all smake and waste gas will to permitted 
50 to escape through the pipe it by perating valve 42 in. 

the chimney. 13. The main gas escape pipe -i- will per 
mit the drawing of the gas frain the center of the pri 
ducer from the chambers 23. As long as the furnace. 
engine or other strurce of consumption is shut off from 

55 the pipe 44, the gas is proxi:red under air pressure; thius 
the escaping waste gast's inlay as through the pipes 15 
aud 46, the valves +7 and 1s, and pipe 49. to the chini 
ney. It will also ine not it'd that it is possible to take 
gas from the pipes 11.45 and 46 when the chimney 

60 valye 42 is closed, and this gas may he drawn through a 
valve 50 and the pipe 51. These pipes 41, 45 and 4G 
may also be used for supplying steam or any other 

. . vapors to the producer. w 
From the above description it will be seen that this 

65 producer is suitable for all kinds of fuel. Non-bitu 

used as disclosed in Figure l. 

minous fuels may be heated by up-draft, taking air 
from the bottom and drawing the gas through the top 
through the pipe 5. Iituminous fuel may be treated 
in a combined up-and-down draft, taking air through 
the openings 18, 19, 20 and 21, or only some of these 70 
openings inay be used under certain conditions, the 
treatment varying with the quality of the fuel. Easily 
inflata Inable naterial like straw, wood, ieaves, etc. 
may be gasefied in a simple dow-draft furnace, taking 
the air only from the top. 

In Figure 2 I have illustrated a modification of the 
lower end of the producer, using grates 15" instead of 
the water seal. In this construction the opening 18 
will be utilized as the air supply. 45 as a waste gas pipe. 
through which the gas may escape, and 52 an air and S () 
steam supply. 53 and 54 indicate openings through 
which instruments may be insertel for cleaning the 
producer, which openings may he closed by suitable 
doors. 55 designates poke holes in one of the cleaning 
doors. These poke holes may be arranged at any suit- 85 
able point, the idea being to have the poke holes ar 
ranged so that the pokers nay he moved back and iorth 
in horizontal planes at any place in the produc’rr. 
These small openings in the larger doors aist serve as 
sight penings, so that the working of the ‘r ducts in 90 
the producer may be observed from the outsid. '. This 
arrangement is rather important in that it reduces the 
liability 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 is taking place 95 
the products would not be blown through the divor open 
ing and the liability of injury to the attendant would 
be reduced. 

In Figure 3 I have illustrated another form of the 
lower end of the producer, in which all ashes and 'link- 100 
ers are packed downwardly in the hopper and are per 
mitted to rest on a closing device 56 of any desired de 
scription. In Figure 3 the same slide gate 5ti is shown 
as is illustrated in Figurel. Below this closing device 
5ts is a vessel 57 which is closed on its lower end by suit- (5 
able means 58. The closing means may be siniply a 
fall door or a gate valve. The ashes will be permitted 
to fall in a small car 59 so that they may be carried to a 
suitable premises and dumped. The operation of this 
device is as follows: i 

In case of down-draft it is not desired that the pro 
ducer get air in the lower end; therefore, the device 57 
is open and the ashes are packed down in the vessel 5s. 
Afterward the vessel 57 is closed and the device 58 is 
opened without any (larger of the entering of uncria- l l 5 
trolled air or escaping gas. The controlled quantities 
of air. steam. etc., may be allowed to eater through the 
pipe is and openings 7, and the poking hole 8 may be 

5 

Although I have shown the details of my improved 20 
gas producwer in the forms best known to meat this time, 
would have it understood that I do not limit myself to 

the exact details of construction iut reserve the right to 
utilize such changes in form. proportion and minor de 
taiis construction as may suggest themselves from 
time to time and conne within the scope of the appended 
claihias. 

In such claims as I have defined the gas chamber as a 
hot gas chamber I have reference to a reservoir or chain 
ber in which the gas is relatively hot and in contra-dis-130 
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tiriction to a producer in which the gas escapes from 
the top. 

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

i. A critieci and low-draft gas rutic" '}}n}ris 
it a 'sits liaitei lu (rutain fuel, a gas clhaller lip 
t": "I at a ruxilitat:y, the center of the using and 'out 
inunicit is with the interial ther f. a pie council 
in with - it caller ta' it which the gas est::pts, aud 
it 'tis for staying it to said is chair; sistal 
i:ly is test"rix i. 

. . "tini's to a ni iwn-trift gas protic gunbris 
ing it is is it litri is 'tail fuel. gas the p 
'it' at 1" xiily ( 'it' of lie tasia; and culti 
it is tit; with tie it trior thereaf, a liu ('unautilitat 
is wit a silii later thirt stigi) with the gas escapes, 
li's ir stilying air to saici gas can her, and meals 
for suilying air to said casing at points alive and below 
it is lit. sistantially as descriled. 

3. A ceilin't it at tywin-craft as producer mis 
it, it sing it's te contain fied, a gas (luanalper u 
ki et at arxility the center of the casia, a pipe 
('in-1 aliating witt saic lanber l'ough wicli tie gills 

J's, it it it pi} for. Saising air (or steam, branches 
is and 1; x -iding frou sail main pie to the lower and 
tip? 'ints tit casing respectively, a tyrant extead 
in fire it is all is and entering the casing at a point 
ity ti' is that Int:1, a luranch 21 from said until itipe 
ent ring th' is chalilx, litti pipus 4 and 45 connai 
a ting with the lite" and lower cuis of tie casing re 

sp''tivity for colt veying it way waste as : sulistantially as 
six. 
- in a gis or cer, a fuel chanter, a casing 16 e 
uting from the lower end of sail culver, a body of 

water into which said easing extends to foru a seal, and 
at till li1 iller 17 spiced away from the iuside of the 
cal sing 16 and terminating allove the body of water; sub 
statially as described. 

5. it in gas; pruducer. a fuel clamber, a casing is de 
enting front the luwer end of said chamber, a water sea 

intu williet said casing its extends, an annular member 17 

space away from the casing 6 and terminating above 
tles 'fat' if the w; tr. and air an is pipes contietted 
to the space vetween the easing 16 and naenll r 17. 

i. 1) : gas profluci, a fuel that it', ge's dati pipes 
title to the ti) thereof, a casing 1 ?aving from 
to twei" et of siti chiner, a writter st: irits yich 
s: it casing 6 xietis, in annir line i.r spaced 
it way from tie casting 15 at tirilating aivt: tile stir 
far's of the water, at air at gas its couluected to the 
space between the sing 16 and uiller 17. 

7. In a gas iroducer, a raising adapted to receive fuel, 
it as :lititler it: tet it aaruxiuately, the center of the 
crising at nd ride" with a gas estate, a ninter located 
it the botton of the casing all coprising two wallis 
witt le space away f' in each other to for a chai 
her, a pipe 45 coiuluunicating with said clauber, a pipe 
1st (unitiating witi suit a nuer fur stippising air or 
stealin theret), and a port 39 extendius from said chari':r 
title interir of the casing: sustantially is described. 

S. In a gas pruiucer, ... sing lated to receive fuel, a 
gas clariter located at approximately the center of the 
('ising it provitiel with a gas escale, aneuver con 
letti to the bottoll of tie usasing and consisting of two 
walls sate away from each titler to foim a chinber, a 
pipe is cut 11nicating with said liner, a pipe 8 en 
teig said cler far. supying air or steam thereto, a 
lie - corn 11 litting with it is erit of the casing, 

and in air supply pipe entering the easing at a point in 
termediate the gas chamber and the upper end of the cas 
ling; substantiaily as described. 

9. A gas producer having a water sea at the lotton 
thereof, and a depending outside casing its having air, and 
steal openings eatering the lower end of the rider, a 
citiny, and a connection between the city it st 
outside water seal casiug; substantially as describeci. 

In testimony whereof, i. hereunto affix my signature, in 
the resence uftwa witnesses, this i3th day of July, i)05. 

PEiE EYERMANN. 
Witnesses: 

J. W. BATEs, 
CHAs. W. NN. 
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