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UN TED STATES PATENT OFFICE. 
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Specification of Letters Patent. 1,6233,2..i. Patented Nov. 7, 1911. 
Application filed March 8, 1939. Serial No. 432,127. - 

To it that it inity concfi'i. 
e i kown that I, Josip MoSEs WARD 

is it iii.N. a citizel of the Unitect States, 
resilii g in the city of last Orange, county 

*i-six, State of New Jersey, have in 
alew all lise ful lini'ovements ill 

it iiii ti"I'-(i: s \i): 'a tits, of which the foll 
iig is it setitivation. 

ject of the invention is to facilitate 
i: i a '; i vi" iii. It lainer the laking (if pro 

g;is fi'i it fiels (if tile le:West cost, and 
t; i virio is lysic: textiles; to nake it 

ecial st: 

it'ei at acci il'acy 
iii. ::, rele’, Eccl. 

iiie ret's ill ille structural details of a 
it () is it: 'i' generating apparat is are 

as to the quaintity of 

is 
Ji ("t's... ry to lice varying 'ect ti'ellets in 
l: fiels of illerc.t. tualities. With 
sitti wi: ; litte' incts as exist in the at are 

N it i \, tiltical: fiels, very consilei';tyle 
vil ri:iti I: in the si 'vict tire if the gas geiterat 
11 : :::ii', it is ill-ing tile V: ii) is titantities : 
of fie! is }{'cess: ry in order to sectire the 
it's: 'esilts, i'i: it 'cially is this so in co 
i lecti) with tt, gi'ite or ash-table on which 

is pr:deer, and in iiii Eel l'esis it the g: 
"...] it: 'it is a will preparing the gas for use 
ii i lit' it (''); (') is listion engine by freeing 
iii. 2a: fro}}} t it rity, gilny constittie): ts. 
it is iii., (it::sil it like to be aisle to have 'on 
''}} ("}} , access to the va;it is arts of the 
fied in:i-s:ind ash-bed ill sperating the gas 
pr:tilitzer in it king the fiel, for mintain 
ii il lesi'ule cle sity in the various parts 
of the fiel-lass in egulating the colibus 
tit; "it'ess, fi}!' 'eiloving cliike!' frolin the 
ji's tice', f : kteig the ash-bed of uni 
fi 'i: ; thickess, at it for the renoval of the 
tistic's wit:}; it disturbing the gas generating 

'..css. 
e various features of the invention are 

iiii's r, led in the accompanying drawings, 
ii i \hich: 

figure i is an elevational view of a gas 
producer', 

50 interchange', (the last two being in vertical 
Sectic 11), a glls cooler, and a gas tank; all 
of which are couprised in the invention. Fig. 2 represents the gas producer in ver 

i. sas if it?erent qualities as needed for 
eith 'i' ill power generatio, light. 

iig t. 1" lie: iug; and to provide for Securing : 
it if 'tility iii the citality of the gas pro 

A is a gas conduit for intruducing cooled 

a tar destructor, a primary heat 

tical Section. Fig. 2 represents in hori 
as litial sectical the gas producer taken on the 

: li i.e. a- (, Fig. 2. Fig. 2 is a horizontal sec 
tin of the gas produce take () the lie 

; b-l, Fig. 2, parts being onitted that are 
siów in Fig. 2. Fig. 2 represents a huri 
Z: ital section of the gas producer taken on 
tise line ('-g'. Fig. 2. Fig. 2' represents a 
iii'ee-way air, Sie: in ald gas mixee tised in 
i.e invention. Fig. 3 represents a pian view 
, f : il it is: ilatitii contrising the ii ventiin. 
ti:' view being taken from a ligh level 

king town wart. Fig. 4 represel is a lala 
view of the to plate of the base , t the 
: "Jilteer; and also indicates a multiforn 
its it arrange alient of tie producers sub 
i:ise. Fig. 5 represents a plan vie v of a 
giate-frame used in the lyase of my pro 
it cer; but containing a rotid grate. Fig. 
(; represents a niodification of a grate shak 
iiig device used it y it vention. Fig. 7 
represe its the gas producer as it i'ranged for 
is lituitious fuel. Fig. S slows a unodi 
tration of the ai'i'a Ige e1 it shown in Fig. 7. 
The referelic: characters, represent as fol 

it ws: 
A" and are gas inlets. 

| \ represeills the gas producer, which may 
iii. () f any invenient fin, though a spre 
sired firhi is cylindrical for the fuel-con 

\' represents th;2 lase. 
i \ is a coi' to the last: firi' the removal 
tii (like!' aid for inspect it in 'poses. 

-\ is a grate shiker artile. 
A' is a device for retaining the grate bars 

if any lesired position for passing air be 
i v. 'in the grai' i)ars. 

... is the act at in 
s: king device. 

A are corner flanges for lilting together 
iie side walls of the base. 

\ is a laletallic drop-plate for securing a 
water seal. 

A are holes for observing the combustion 
process and poking the ash-bed. 

x shaft of the rate 
- 

pr:ducer gas. 
13 is a device for highly heating newly 

it's into fixed gas. 
B is a gas burner. 
B' is a check draft and ir diluter to: 

generated gas, and transforming tarry va 
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check the draft through the producer when 
desired, and for keeping the burner B cool. 

B8 is an air inlet valve. 
B is a compressed gas conduit. 

5 B is a gas conduit fron ihs tank X. 
B is a heat refractory lining. 
B is an air conduit. . . B is a gas lighting aperture. 
C is a primary heat interchanger for 

10 heating air, steam and exhaust gaseous prod 
ucts of combustion. . 
C is a non-conducting lining. 
C* (Fig. 1) is a cast iron heat-interchang 

ing device. r 
15 C° (Fig. 1) is a conduit for conducting 

pre-heated air, superheated steam, and 
gaseous products of combustion into the base 
of the gas producer. - 
C is an outlet for partially cooled pro 

20 ducer gas. 
C is an explosion relief lid. 
D is a gas-cooler and steam generator. 
D is a steam dome. 
D is a hot water outlet. 

25 D is a hot-gas inlet. 
D' is a feed water chamber. 
D is a feed water inlet. 
D' is a cooled gas outlet. 
D" is a steam outlet. 

30 D are heating tubes. 
E is a scrubber. 
F is an air blower. 
F is a hot-air conduit. 
G is a gas exhauster and compressor. 

35 H is a water cooler and air heater for 
cooling jacket-water and heating aii'. 

I is an internal combustion engine. 
J is a gas burning device for auxiliary 

heating purposes. 
40 K is a heat economizing boiler. 

L is a steam engine. 
M is a condenser. 
N is an exhaust steam conduit. 
N is a compressed air duct. 

45 - N is a duct for gaseous products of come 
bustion. 
N is a gas main. N is a three-way mixing device for con 

pressed air, steam or exhaust gases. 
0 O is a shaft. . 

P is a drive-pulley. 
P is a friction clutch. 
P are belts. 
() is a dynamo. 
R is the sub-base of the producer. 
R is a shoveling surface for the removal 

of ashes. . 
S is a fire-brick lining. 
T is a fuel feeding cylinder. T is a non-conducting casement for the 

fuel feeding cylinder. 
U is a non-conducting plaque. 
U. are poke hole openings in the plaque U. 
U are revolving slides for covering the 

openings U. 

W 
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U are handles to actuate the sliles U. 
U are poke hole openings. - 
U is a metallic fraine in the plaque U. W is the top plate of the producer base. 
W is an annular flange. (Fig. 2.) 
V* are dead half-rings. 
V are projections on which the half-rings 

rest. 
V is the bolting surface of top W. 
V is an annular flange. W top flanges 

to sides. (Fig. 1.) - 
W is a gas conduit for cool gas leading 

into the upper part of the producer. (See 
Fig. 8.) 
W is a cool gas passage to interior of gas 

exit duct W. W.' gas duct. W gas exit 
aperture. W. non-conducting incasement to 
gas duct W. W. annular fuel-feeding 
chamber, W. non-conducting plaque. W 
fuel feeding magazine. W gas exit duct. 
W gas traversing duct in the refractory lin 
ing of the producer. W gas passages lead 
ing to the gas duct W. 
X is a gas storage tank. 
Y is a gr:lte frame. 
Y are retaining blocks. 
Y are side plates of grate frame. Y 

flange support in grate frame. Y legs of 
grate frame. 
Z is a grate bar shaker arm. Z shaker 

bar. Z transverse support for actuating 
shaft. 
Z is a shaft rocker sleeve and arm. 
Z is a link. 
Z' is a retaining sleeve. 
Z is a rocker sleeve for engagement with 

the handle A. 
Z is a plan of a grate bar. 
Z are grate bars in elevation. 
Z is a rocker bar. 
Z is a base of support for actuating Shaft. 
Z is a bell crankshaking device. 
A is an actuating shaft. A is another 

base of support for the shaft A". 
In further description: 
The producer base.--It is desirable to 

have the ash-bed of the burning fuel reston a grate or ash-table, from which the ashes can be frequently dislodged downwardly, 
in order to keep the ash-bed of a uniform 
thickness, and the production of gas uni 
Earl in quantity and quality. The struc 
ure supporting the ash-bed and the super 
imposed fuel mass should differ in furnac 
cording to the nature of the fuel that is to 
be gasified. In order to secure easy access 
to the base of the producer for the intro 
duction or removal of a grate or ash-table, 
I construct the base of my producer in re 
movable sections; one or more of the sec 
tions being of such size that if the section is 
removed, the grate or ash-table can be in 
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troduced into or removed in its entirety . . . . 
from the base of the producer for inspec 
tion, repair or exchange, without dismem 30 
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berment of the grate or ash-table. The 
shape of the iase inay be annular; but pref 
erally should be rectangilar. In either 
case the side walls are constructed in sec 
tions of safficient size to allow for the re 
moval of the entire assembled grate or a si 
talle, which preferably would be held it: : 
grafe-framie Y. Inasmuch as the fuel co 
tainer shouli preferably be constructed it: 
iie frii of a cylinder, construct the ti 
late V (see Fig. 4) of my base so as to 

inite it by means of the annular flage V 
(see Fig. 1} y bolting with the cylindrical 
s::ll of the fiel-container of the productor 
Tie roietions V are cast integral will 
tie tip of tie base, and upon these and (T. 
ise annular flange V rest the two half 
dead-rings W, upon which are built the 
ire-brick lining of the producer. 
The perpendicular sides of the producer 

ilave langes V, which are bolted to the top 
f the base, and corer flanges V, which 

ited tither. Ashestos, er of her ce. 
is inter Sed between the opposing 

ge Sir fates in assembling the sites and 
f the st3are killse with the fuel coil 

iainer. Tie is:se is so constructed that ai 
the enigs thereinto may be eiosed, so 
thi, a iced into the last, it consid 
ei's . . . p. is site may be maintained iii tie 
t}ase and fuel container. By eans of the 
lower F, it conjunction with the exhauster 

(, aly desirable pressure of air for combus 
tion may be main fained in the prolicer. 

s fait:lies the hiring of certain 
textire fueis. The prydicer has 
for is ig reis of the wilest varia 

is 'd 
e 

tit is calister and for generating fuel Y. 

AC 

55 

60 

65 

gas of \e is tiivergent tieri waites. 
The sui- - in tailer fiat ashes inav 

lie ' is tili?i; : y (ii vesi, arriage the sui 
lasé R of the piro; te:". f which is is:te (f 
lik at it is rete, with a water seal pro 
vided wit: s , i liais: A. viich :ucts as a 
support for art of the nasonry work of 
the still-lyiise, as well as for revetting lie 
('liance f ::: through tie waier sea. The 
inner sides if the sai-iast: solett svard is 
ceiter si that ashes will gritate to tie 
ceite', aid st; that titly a relatively small 
inflii "f Yater in tia water sea will le 
exposed to evaporatici if a gas it; in hy 
dirgen is wished. The shoviciing Sir face 
R is ill one contint () is plane so that ashes 
can be (liveriently shovelet fr in the slit 
base. In those cases where as it; the p 
ducer a grate livided into sections, he sui 
base is divided into as many wate soils as 
there are silaking sections to the grate. 
(See Fig. 4). - 
The grotic urash-table.--In using some 

kinds of fuel, it is desirable to have the fuel 
mass and its underlying ash-bed rest upon 
a shaking grate. This shaking grate may 
be square or round. Whatever its shape 

: 

3. 

may i.e., it is usually supported and hel in 
place in the lase of the produ'er by reig 
eli in a for legged frate V (see Firs. 2 

a which ("at be slid into its lice taki'i' 
the fire (pening at the listion of the fiel 
container, or withdraw frolin the toast'. 
The frame is held in place by neans of 
carir locks W, placed between the leg 
feet in the sile walls of the base. (See 
Fig. 2). The frame is constructed of tie 
side pieces Y having tie flage stipports Y 

The tors : 'e -a a - Y . . . . . . was (see Fig. 2), in the legs Y. 
heiti in position by stolting to the sile pieces 
at is titly support tie flages Y. The grate 

l'oi- 'exts in this frate at the to of the 
far f. silt its Y, and tie grat la's live 

-- X 

the slai siaker arms Z, inited by the 
siaks' lar Z". Solted betwc: ; the two legs 
of is frane (posite to and farthest fril 
the sil: if the ;se tit}} which the to:- 
tuati:gr shaft A* is introdu'er aid sup 
pertsil at the front of it reducer, is a 
tra is seese lar Z” for sitting the ?t; t-r 
ent : the actilating shifi. The actii:iiig 
sia ft is thus leic in perii: net in oriz it: 

sittil, hit Ying a separait task f : it it. 
at either end. On the aetiating shaft is 
fixes: a rocker-devic 2', which is citie? 
by it ink Z with the shaker-lar Z. Inside 
the side of the base is bolted a retaining 
sleeve Z. and outsile the lase-plate is cit 

(see Fig. 2) having a 
triliigar head for engagen it with the 
low : }; it of the grate sh: king handle A'. 
3y i: ; ; is of tie two s! -iti Tied it 
actiis; if slait. A is lie in itsi 
Wii ::: tile little A is ostiliated the acticut 
ing si: ?i is partiy revolve: anci the i:; ition 
is civi: c’ed to the gr:lie bars 2 of the grate. 

i!: Fig. show a necified form of my 

ed a 2:... her sleeve Z. 

as 

if thic : inciple of having two points 
"t f : :" ti: act it it shaft :::::::iii 1. 

is this si:iii. ii) a 'i it inlit is hirizonia 
?.si: 11, at tilt is revettig tine entr; "e 
if t: i:it:e an: , its of air through the aper 

;: the lase of the proli ("r tiroigh 
it it 'tiating shaft is introitives. 

. fise the air (iii':till sic win, the 
i’s woul, have to ije liaced with 

a'ale with lie freit of the 
tak. i :tse: it in the first to serie de 

vice the axes of the grate bars can lie placed 
at right angles to the front of the producer 
::se. at this allow for greater facility in 
lish: lyring linker that may "illect on té 
I': i.e. is illes ()f a poker or slicer intro 

king tie it:e. iv. living an applica 

7. 

75 

85 

O 

95. 

O 
it i. 3 it - 

O 
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dir's between the grate bars and through 
tle iting everti by the door A. A 
Stfire form of grate hi:; the advantage of a 
less-t-tied first cost. a greater drability of the 
grate- lai's, and avoids confusion when or 
clerii is renewals, by having the grate bars 
it ?i (; it shape and size. Furthermore, by 

25 

havig a Square grate, the grate surface of 130 
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a large producer can be constructed in sec 
tions, in which case each section would be 
placed over an individual sub-base pit such 
as is shown in Fig. 4 and each section can 

5 be shaken s.a.ately by hand without re 
quiring undue manual force. For the re 
moval of any clinker that may accumulate 
on the corners of the square grate, special 
poke holes A are provided on the sides of 

10 the base, near the corners of the base imme 
diately above the level of the grate surface. 
The grate bars Z are formed with cutting 
edges which cut and comminute clinkers 
that may be formed in the producer: the 

15 action of the grate when the bars are rocked 
being to grid the clinkers and pass the 
ground material downward through the 
grate. 
The fate container.- The fuel-container is 

20 preferably made of cylindrical shape; but 
under special conditions, especially where 
very hard fuel is used, it may be made of 
rectangular form. In small sized producers, 
the fuel is usually fed from the to through 

25 one feeding device in the center of the pro 
ducer; but in large generators a number of 
feeding devices may be used in securing a 
better distribution of the fuel. In other 
cases the fuel is fed from an annular maga 

30 zine. The fuel feeding conduit is preferably 
carried to a depth in the fuel-container that 
will prevent too much fuel being fed onto 
the fuel bed, the depth of fuel that is de 
sirable being determinable by the nature of 

35 the fuel. The fuel feeding conduit T, (see 
Fig. 2) when fusing fuel is used is protect 
ed by an annular non-conducting incase 
mcnt T' composed of head refractory mate 
rial in which is ailedded a woven wire web 

40 to hold the refractory material together in 
case of cracking of the incasement. In 
some cases I water-jacket the fuel feeding 
conduit. To prevent damage from too 
much heat to the top plate of the producer 

45 I nay introduce a refractory plaque U, hav 
ing poke holes U, and cover slides U, which 
are operated by the handles U. This plaque 
is usually made with a cast iron frame U. 
embedded in the plaque. As a further pro 

50 tection against overheating of parts, I may 
inject cool producer gas through the con 
duits A and apertures A'. I'sometimes 
also may inject cool producer gas at the base 
of the fuel container through the apertures 

55 A* to secure a cooling effect around the pe 
riphery of the fuel mass for preventing the 
accumulation of clinkers on the fire-brick 
and preventing the formation of too much 
carbon dioxid at that point, : 

60. Using bituminous fuel: The form of pro 
ducer shown in Figs. 1 and 2 is especially 
adapted to the use of anthracite and other 
fuels of hard texture, having small amounts 
of volatile constituents. Bituminous coal 

As can be used in it by careful management; 

but I prefer to use a different principle in 
the construction and management of a pro 
ducer for the burning of soft bitumilious 
coal. For this special fuel, instead of ap 
plying old principles in preventing or get- 70 
ting rid of the tar, which is so easily volatil 
ized from such fuel, I adopt the principle 
of providing a producer having an unusu 
aily wide fuel container or cylinder, and 
Secure a long horizontal travel of the burn- 75 
ing gases, underneath the fuel bed, having a 
considerable part of the combustion carried 
on at a point directly underneath the place 
where the fuel gravitates onto the fuel bed, 
and have the gaseous products of combus- 80 
tio conveyed along underneath the fuel to 
a point where the fuel has become more or 
less coked, and then have the gases rise . 
through the coked fuel, and out through a 
gas exit at a higher level in the preducer. 85 
In this way I act more in accord with the 
force of gravity and secure a better result 
than is gained by what is called the inverted 
combustion process, in which the volatilized 
gases are drawn downwardly through the 90 
ignited fuel mass. 

In carrying out the principle I have 
stated, the fuel may be fed at the center of 
the producer, as in Fig. 7, in which case the 
combustion would proceed from the center 95 
outwardly; or, the fuel may be fed from an 
annular feeding magazine at the periphery 
of the producer, as in Fig. 3; and the com 
bustion would proceed from the outside of 
the producer to a central point. To secure 
satisfactory results in this connection, the 
character of the grate used must be suited to 
each particular case. Where the fuel feedin 
is from the cnter, I prefer to have a roun 
grate so constructed and arranged that a 
relatively large proportion of the air needed 
for gas generation would pass through the 
grate at or lear the center, while a, rea 

05 

tively small proportion of the air would pass 
through the grate at its periphery. he 10 
surface of the grate should be arranged so 
that its agitation through suitable mechani 
cal means would secure a centrifugal con 
veyance of the fuel. In case the fuel is fed 
peripherally as in Fig. 8, more air would be 15 
fed at the periphery of the grate, and little 
or no air would be fed at the center of the 
grate. In such cases, I prefer to have a 
solid plaque W of heat-refractory materia 
placed in the grate at the center to entirely 120 
prevent air from passing through the grate 
at that point. In some cases, where the fuel 
used produces a small amount of ashes, it is 
satisfactory to have a stationary gate, which 
wo:ild be so constructed as to allow air in 25 
proper proportions to enter at the right 
places. Provision must be made in ali cases . 
for the removal of clinkers, either above or 
through the grate or ash-table provided. 
For this purpose I prefer to use a clinker 130 

100 
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grinding grate. In the form of prodice' 
shown in Fig. the gas passes through the 
cket fuel at the periphery of the fiel mass, 
trough tie gas passages W" and through 

5 the gas cot: hit W, which is follued in the 
up;er art of the refractory lining of the 
producer. and finally if through the exit 
Y. Alici tarry vapor is charged into a 
fixel gas ily leig brought into contact with 

hot brick work in which the gas pas 
stages W. an W are formed. 
The iai dist, it?:tu'-itiasmuch as there is 

alway's more or less tal' carried out with pro 
ducer gas f on the zone of distillation of the 

5 fuel bed, I intro?itice in inly apparatus a 
neas for highly eating the newly formed 
gas, decoimposing water vapor in the gas, and 
irni g the tarry valor's in the gas, trans 
forming the vapors into a fixed gas. The 

20 principle involved is that of subjecting the 

3. 

s 

5 

5 

newly formed gas to a clos inpingerient 
with tie jigh concentrated in eat formed by a 
flanie-last mechanically forced and concen 
trated over and on Surfaces or Jilatters capa 

5 isle of being highiy heated in the line of 
travel of the newly formed gils after its gen 
eration in the producer. The flame used 
may be formed By the pre-admixture of a 
coil listible gas, such as producer gas, and 

0 air, one or other, or both, being under me. 
chanically produced pressite, and eitler coid 
or preheated. The carrying out of this 
principle may be practiced in various ways. 
()ne method is indicated diagrannuatically 

5 in the drawings by the devices B shown in 
Fig. 1. This device contains a burner B', 
which is stipplied with pre-innixed air aid 
gas through the gas condits 13 and Bin 
the air condit, B. The gis Jay be igited 

9 through the aperture B, or by clectrical 
ignition, or in other ways. An intense heat 
is evolved by the burning flane, which heat 
lay be nodified and controlled by the 

allot its of gas and air forced through the 
Lurier, or by means of the check draft B 
controlled by the air inlet B". The fiame 
blast highly heats the refractory lining B", 

5 

and the gases emerging from the producer A 
are conveyed up around the burner 3, 
and follow the under side of the refractory 
ining is, the tarry vapor and water vapor 
in the gas being transformed into a fixed gas 
through high heating of the newly formed 
gas. In starting the burner, gas is taken 
from the storage tank X, which may be of 
any convenient type, and which is kept 
chargel by means of the gas exha lister and 
lower (, (see Fig. 3). Air alone may be 

injected in any desired way, as through the 
check draft 3', though less effectively, in the 
line of the travel of the gas to secure the de 
sired change in quality of the gas, and the ar 
range: tent of the burning device can be of 
any of herous types. prefer to inject 
ceaei producer gas under pressure, birn 

ing the gas with air; the injective effect, 
carrying in a sufficient amount of air with 
the gas. If the gas is forced directly fron 
the gas exhauster and blower, wil:e that de 
vice stops running, injection of the gas aid 
air its ince essarily stops, as is lesirable. 

| But an auxiliary gas supply should be pro 
i vided to burn the tarry vapti's volatilized, 
when the lower G is not ru:iiig. 

In some cases the device 1st described 
inay lue at vantageously replaced by a fur 
nace burning tar-free coke in two furnaces 
cylinders used alternately, as in the tisual 
nethod of water gas production. It will be 
understood that the special nei hot eployed 
in fixing the tarry vapor varies with the 
nature of the fuel used and of the gas re 
quired. When gas is wanted high in thernic 
constituents, there world be interialissions in 
heating the tar destructor, followed by runs 
through it of the gas evolved in the gas gen 
trator. i laving control of colipressed air 
and of the stealin supply, can nake a gas 
that is practicaily a water gas iiigi: in hydro 
geil coil iteit, or one that is aim (st a iii'e car 
bon monoxid gas, or any admixture of tire 
two. Wihea raining a rich gas by the in 
termittent process, the gas would be stored 
in a tank of sufficient size to fi:iiisi a supply 
callied blowing periods. 

75 

35 
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The primary heat inferrhanger'...The sen 
sible heat of the newly formed gas is in 
creased in passing thigh the device 3. fn 
order ti; econofilize soline of this heat, I pass 
the highly heated gas through the heat in 
terchanger C. This heat, interchanger is 
lined with a refractory litting, and has a 
cast irot device C", through which air and 
steam or spelt gaseous products of combus 
tion may be drawn inder the producer A. 
through the conduit C, after receiving soline 
of the leat of the highly heated gases be 
fore the gases emerge through the exii. C. 
The upper part of the device C is connected 
with the three-way mixing device N. When 
using coal fuei having only sight titrary ele 
ments, the device C is omitted, and the rei:- 
tively nioderate heat of the newly forted 
gas is a lost entirely absorbed in the higher 
level of the device B, in which case the nix 
ing device N is attached directly to the base 
of the producer. - 
The neiating device.--The mixing device 

N (sce Figs. 2 and 3) is arranged to inject 
as much compressed air, stealin or gaseous 
products of collabustion under the producer 
grate as may be needed, through the action 
of a forced air blast produced by the blower 
F and forced through the pipes F and N. 
(see Fig. 3). Exhaust steana is drawn 
through the conduit N from the upper part 
of the codenser M, which condenser receives 
the exhaust steam from the engine I. The 
gaseous products of combustion are conveyed 
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through the conduit N from the bottom 
part of the economizer boiler K, and the 
relative amounts of exhaust steam, air and cooled gaseous products of cornbustion, are 
controlled by suitable valves in the several 
conduits N,N', and N, the injecting effect 
of the compressed air forcing the exhaust 
steam and products of combustion and se 
curing effective admixture of the gases and 
steam. It will be obvious that through the 
use of this device and connected parts, a 
large variation in the nature of the gas pro 
duced can be secured. 
The gas cooler-The gas cooler D is used 

to cool the gas, economize the greater part 
of the balance of the sensible heat of the 
newly formed gas and in condensing any 
undecomposed tarry vapors and ammonia 
vapors in preparing the gas for the scrubber. 
The steam if any is produced in this device, 
I usually utilize expansively in motor work 
in a manner indicated in Fig. 3, and utilize 
the exhaust steam after its expansive work 
is accomplished in the generation of gas in 
the producer. The gas cooler D is of special 
structure to provide against damage to the 
heating surfaces of the cooler from highly 
heated gases and sulfur compounds. To 
provide against such damage, all the heating 
surfaces of the boiler proper are submerged 
in water. Cold feed water enters the device 
through the inlet D into the water compart 
ment D', and passes up through the water 
tubes D8 into the high level water space un 
der the steam dome D. In case this device 
is connected with a heating system, the hot 
water passes out of the outlet D', while 
steam, either for power or heating purposes, 
passes through the apertures ID. The hot 
gases pass into the device through the inlet 
ID', and down through it, and out through 
the aperture D, progressively heating the 
feed water which ascends through the tubes 
D. By having the gas cooler of sufficient 
size, and using very cold feed-water for in 
troduction into it, the heat of the new gas 
can be absorbed at a high level into the 
water while the tar vapors will be condensed 
on the water tubes at lower levels, and thus 
protect the heating surfaces from injury due 
to sulfur vapors. I have found this provi 
sion a satisfactory one in preparing pro 
ducer gas for use. 
The gas tank-If low grade producer gas 

is being generated, and this gas is only being 
burned in the gas engine of the system, no 
gas accumulating tank would be necessary. 
But if a higher grade of gas is being pro 

s 

duced by the intermittent process of gas. 
generation, or if the gas is burned otherwise 
than in the engine, a means for accumulat 
ing a small store of producer gas would be 
needed in the working of the apparatus in 
starting and to secure an even pressure in 
the delivery of the gas. 

In the plant shown in plan view in Fig. 3, 
the gas is drawn through the producer, tar 
destructor, primary heater intel changer, 
gas cooler and scrubber by the suction effect 
of the internal combustion engine I, and the 
exhausting effect of the exhauer G, in con 
nection with a moderate plenum effect of 
the air blower F biowing air into the base 
of the producer. The gas, besides being 
used in various places for a number of uses, 
as for example, in the engine I may be 
used in the burner J to effect an auxiliary 
heating of water in the economizer boiler 
K, along with the heating of the water 
effected by the exhaust gases from the en 
gine I, which are exhausted through the 
economizing boiler is. The steam, which is 
generated in this boiler runs the steam 
engine L; and the kinetic energy of this 
engine and that of the internal combustion 
engine I is yoked up by differential pulleys 
and belts through the shaft O. The notion 
of this shaft actuates the dynamo Q. The 
exhaust steam from the engine is either con 
densed in the condenser M, or is injected 
under the producer A along with more or 
less of the waste cooled gases uf combus 
tion that have passed through the econo 
nizer boiler j, from the engine I. In such 
an installation there is a large economy in 
fuel effected in creating power through the 
cu-action of the various elements in the 
plant. 

lmuirhing the fats.--if it is desired to en 
rich the gas I blow into the producer above 
the fuel or into an auxiliary heater, a hydro 
carbon cil through any of the inlets of the 
apparatus, usi:r the cleaned producer gas 
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forced by the gas compressor G, and usually 

outgoing flow of the gas. This process of 
atomization by blowing is different from 
atomization by spraying, the blowing mak 
ing a more list like spray or vapor. The 
gas carrying this vapor is then subjected to 
leat to transform the vapor into a fixed gas, 
in any of the methods suggested in this ap 
plication. 

Suibject matter is herein disclosed that is 
not here claimed but which is claimed or 
will be claimed elsewhere. 
What I claim as new is: 
1. In a gas generator, the connbination of 

(1) a friel container, (2) a sectional base 
for supporting the fuel container, (3) a 
sub-base for supporting the sectional base, 
said Sirio-base comprising a water seal and 
means for the removal of ashes through the 
Water seal, and (4) a removable fuel table 
or grate within the sectional base, said fuel 
table or grate being non-integral with the 
sectional base but resting on the sub-base, 
said sectional base being composed in its 
entire elevational periphery of removable 
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assel isling (if the sections by movable bolts. 
oie or incore of said section is eig of sufi 
cient size to allow for the introduction or 
renoval of said fuel talle or grate without 
disne liberinent of said fuel tablu or grate. 

2. In a gas generator. the combination of 
(1) : fiel contai: , (2) a sqi are base slip 
citing the fiel colitainer. and (3) a fiel 

table or grate in the base ion-int stral with 
the lase hit resting on the botton of thc 
base, said base living detachale sides of 
tire full with and height of the interior of 
the lase, said sides being attachable and 
detacialle witl earth other. and with other 
arts (if the tase by item viable it is. 
3. in a gas genei'itor, fine contaliation of 

a cylindrical fiel container, said con i grate or fuel table from said base, (3) a tailer a vig at the it we’ edge (if its shell 
a flatig ring exteriding outwardly from the 
center if the container, (2) a stare base 
supporting the filei containei', said base 
('til rising a stiliare top plate having a cell 
rail k'i pelligr. saici (pening ileir eqtai 
in diameter aid taifi : y in a line ent 
with the it ne' strice of the shell if the 
fiel containing cylinder, ligs projected to 
ward the enter of the courainer from the 
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to late is to sail pening, it lose dead 
ris: 'esting in the ligs, said cle: rig stip 
orting a fire ified inting for the lei coil 

taine', for sides, each sile having cast 
integral thei'' with a horizoital top flage, it 
trizatii ibottoli (large, and 43° curiner 

flages, sail t ) at it criter flanges being 
arranged to assei::ite y bolting with each 
(iii;er ; it with the tip plafe to frui said 
siliate ast, ind {3} it grate in Sail hase. 
sail ha-1 coil rising openings ii; the siles 

life isast: for file annission of tir or other 
gases to said inase, it i: i for ciett; iii!g tie fie! 
bed resting on said: grate, the exitial edges 
of the square top plate heing fe: tirely ot: 
sid: (if the Steal strface of the cylindri 
cal faei container. 

4. In a gas generator, the contination 
of (1) a cylindricai fuel container, (2) a 
square secticial base supporting the fuel 

r) 

container, the side sections of sail hase be 
ing placed peripherally outside a line per 
pendicularly outside of the outer periphery 
if the fuel et:ntainer for giving room for the 
horizontai extension of a grate surface Sup 
porting the fuel in said contairier, (3) a 
sub-base supporting the square lase, Said 
sub-base comprising surfaces for precipi 
tating it sites to a central part of the sub 
base, a shoveling sitrface hippig from with 
(it said base to sitti iase aid to sail central 
part, and a dip piate effecting a water seal 
for said sub-base through which sea ashes 
are renovel, and (4) it grate resting on 
said sub-base. 

5. in a gas generator, the combination of 
(i) a fuel container, (2) a base supporting 
the fuel ("tiitainer, (3) a stal-base support 

i 
i 

i 

ing the base, (4) a grate or fuel table and a 
frame for the grate or fuel table in said 
base but no-integral with said base, said 
fraine restig in sail sub-base, said frame 
comprising means for lioluing Said grate 
or fuel talle in position at a desired level, 
said base coiaprising ileans for a removal 
from said base said frame and said grate 
{}r fuel table in its entirety, and (3) means 
for preventing side movement and for hold 
E. in desired positions said frame in said 

Se. 

(i) a fuel cylinder, (2) a sectional square 
base stipi criting the fuel cylinder, said base 
coin}rising a movable section sufficiently 
large to provite for the removal of a framed 

grate or fuel table frame in said base but 
non-integral with said base, and (4) a grate 
or fuel title in said frame. 

i. In a gas generater, the combination of 
(f) a Frase, (2) a fuel container resting on 
said base, {3} a grate slipporting the fiel in 
said containe: , (+) means for introducing 
(ii' aid herit (lecreasing agents under the 
grate, (5) means for introducing heat de wa 

the fuel in tie container, (6) means for tiecomposing vapol's in the gas generated, 
and (7) means for controlling the pressure 
of the gas atti vap is in the gas, inder the 
grate in the fice container, and in the lineans 
fir dict in posing vapo's. 

S. In a gas generator, the combination 
with the geiterator proper, of (1) a square 
sectional base supporting the generator 
proper, (2) an ash gifting and clinker 
griding grate in the base, and (3) means 
... . . . . . . . . . . . . -: A A / fi actiiatiiig the grate, still nearls conspiris 
ing ineclianisin for actuating the grate from 
witriott the tase aid for preventing the 
escape of air or gas under pressure in Said 
hase fruin said base on the line of or in 
connection with the means for actuating the 
grate. 

9. In a gas generator, the combination 
with a fugi container, of a square base Sup 
porting the container and an asi sifting and 
(Finker grinding grate in the base, said 
grate coin prising recker bars having clinker. 
cutting edges, rocker bar arms and means 
for actiating the rocker bar arms from 
without the tiase, said means being hell per 
manently iii ine herizontal persition by two 
points if stipport, said bars leing given 
it:tion front : iside the base, and leans for 
preventing escape of air and other gas frotri 
the base along the line (if the actitating 

S. 
10. In a gas generator, the c't inhination 

of. (1) a square four sided sectional base, 
(2) a cylindrical fuel container resting in 
the base, having a kwer opening of the full 
internal liameter of the container, and (3) 

6. In a gas generator, the combination of 

creasing ageal is above the grate and above 
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sides of the base being perpendicular to ver 
tical lines laterally outside of said grate. 

OSEPH MOSES WAR) RCHEN. 

a grate in said base, said grate being com 
posed of a plurality of rocking bars of uni 
form length, having clinker cutting edges, 
the assembled bars forming a square four 
sided grate, the sides of the grate extending Witnesses: 
laterally to or beyond the periphery of the GEO. L. Wii EELock, 
lower opening of said fuel container, said W. A. TowNER, Jr. 
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