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Ty il whone it nary concern:

e 1t know n that I, Josreir Moses Wann |

venex. a citizen of the United States,

1hit

seN, State of New J<1~0\. have in-

vented new and useful hmprovements in

rodueer-Gas A pparatis, of which the fol-
fowing 1\ ospee Hication,
The ol );('Lt of the Invention is to facilitate

1t
[
|

in the city of East Orange, cmmt\' :

o eonvenient imanner the wakimg of pro- :

avions phasical textu
‘.3, Zis ul difierent qualities as mukd for
gt \! vee either 1 power geners i Ol h;mt
s er hieatingy and p)owh' for seenring

anifermity i the quality of the gas pm—';

= from fuels of the Lewest (04. and |
to make at

deed and accuiracy as to the quduul\ of !

{his gas generated.

Farferences in the stractural details of a
prodaeny generating apparatus are
Becesnry (o et varying
Bandling faels of different qualities.
shueh wide differences as exizt 1 the nature

»

wus

(Y vepresents a n.mnfxc‘uwn of a gru
Feguirenwents in

With .

of North Ameriean fuels, very considerable

varintion nr the structure of the gas generat-
1 D lows:

g apparaius wsing the variows (uantities

ot J"(‘! i+ necessary in order to seenre the

IA‘IM ('Hlll\

]

resuits, is this so in ca-
pection with the o
1

tic fnel resis i

best

the gas producer,

ate or ashi-table on whieh |
and n

conpection with preparing the gas for use
i the interiad combustion engine by freeing !

the eas from tarey, guunny constituents.
beois ndse destrable fo be able to have von-

vienient aceess Lo the varions purts
frel nies snd wsh-bed inoperating the gas

sl nmlwr and for n»q
of the '

producer in }.-:..m-r the fuel, for muintain- |

g a destrabde density in the

various parls i

ul the fuel-mass L'-"uhlmﬂ the combus- !

tion Diceess, Tor
]n\)x.m (Y

FUHOVIRE (Jml\u' from the @ :
for keeping the ash-bed of uni- |

forn: Lln- kuess. and for the removal of the :

ashivs withonl dizturbing the gas genérating |
‘ water seal.

Jrreeiss,

ihe varions features of the invention are
Hivstrated in the accompanying drawings,
i which:

Figure | 1s an clevatiomal view-of a gas

producer, a tar destructor, a primary heat-
interchanger, (the last twe belng in vertical
secticnn), a gas cooler, and a gas tunk; adl
of which are comprised in . the invention.
¥ig. 2 represents the gas producer in ver-

P Bie w—a, Fig. 2.

r»«v,
h4

tical section.  Fig. 2% represents in hori-

zental section the gas producer taken un the

Tig. 20 is a horizontal see-
tiem of the gas pmduc v taken on the e
b—4b, Fig. 2, parts being omitted that are
shown i I 1g. 2. Fig. 2 vepresents a hori-
zendal section of the gas pmduu'x taken on
w line e—e, Fig. 20 g 9 represents a
ee-Way air, steun and gas mixer used in
Cinventien. Fig. 3 represents a plan view
an insinilation muquwm the invention,
\"'m\' being taken from a high level
(ng downw ard. I ig. 4 vepresents a plan
Siew ('1 the top plate of the base of the
m[ucer' and also wdwxlw a_multiform
Lopit avrangement of the producer’s sub-
l». se. Fig. & vepresents a plan viex of a
ciate-frame wsed In the base of my pro-
ducers but containing & round grite.  Fig.
¢ sh dl\'
g device wed in ny invention. I"ﬂ 7
Fepreselts the gas progdueer as arrang od 101'
ig. 8 shows a modi-

t=ing Immmno 1= fuell I
fieation of the avrangement shown in Fig. 7.

The reference churaciers represent us 101-

Avand AY are gas inlets

A represents the gas producer, which may
be.of any eomvenient form, though a -pre-
rred form s \lmﬂmuu for lhc fuel-con-
tainoy, and 1:‘((4!1“(111 for the b,x\e

A represents the Lase,

A is g door to the b for thc removal
lhm purnoses

AF Is o grate shaker Lacle.

A i> a device for retaining the grate bavs
in any Jesired povition for passing air be-
tvoer the grate bars.

A% s the actuating shaft of the grate
uking device.

A are cerner flanges for belting lh“'Cthl
ihe side walls of the base.

AT is a metallie dr op- plate for securing a

rom

A® arve holes for observing the combustmn
process and poking the ash-bed.
\? is a gas conduit for intrudueing cooled
z.dn(e, gas.

B iz a device for highly heating newly

generatéd gas, and transforming tarry va-
pors inte fixed gas. '
Bt s a gas bucner.
B* is a check draft and .m' dlluter to-
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check the draft through the producer when
desired, and for keeping the burner B cool.

B is an air inlet valve.

B* is 1 compressed gas coaduit.

Bs is a gas conduit from ihe tank X.

B is a heat refractory linirg.

B is an air conduit.

B is a gas lighting apertuve.

C is a primary heat interchanger for

10 heating air, stearn and exhaust gaseous prod-
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ucts of combustion. -

C* is a non-conducting lining.

€2 (Fig. 1) is a cast iron heat-interchang-
ing device. .

C® (Fig. 1) is a conduit for conducting
pre-heated  air, superheated steam, and
gaseous products of combustion into thebase
of the gas producer. ’

Ct is an outlet for partially cooled pro-
ducer gas.

- (* is an explosion relief lid.

D is a gas-cooler and steam generator.

Dt is a steam dome.

D? is a hot water outlet.

D3 is a hot-gas inlet.

Dt is a feed water chamber.

Ds is a feed water inlet.

D* is a cooled gas outlet.

D’ is a steam outlet.

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.
M is a water cooler and air heater for

cooling jacket-water and heating air.
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T is an internal combustion engine.
J is a gas burning device for auxiliary
heating purposes. .
K is s heat economizing boiler.
L is a steam engine.
M is a condenser.
N is an exhaust steam conduit.
N? is a compressed air duct.
- N2 is a duct for gaseous products of com:
bustion.
N? is a gas main.
N* is a three-way mixing device for com-
pressed air, steam or exhaust gases.
O is a shaft. o
P is a drive-pulley.
P is a friction clutch.
Pz are belts.
Q is a dynamo.
R is the sub-base of the producer. .

R! is a shoveling surface for the removal\ A

of ashes..
S is a fire-brick lining.
T is a fuel feeding cylinder.
Tt is a non-conducting casement for the
fuel feeding cylinder. . .
U is & non-conducting plaque.
Ut are poke hole openings in the plaque U.

TU? are revolving slides for covering the
openings U:

1,008,274

U? are handles to actuate the sliles U

U4 are poke hole openings. :
U*is a metallic fraine in the plaque U.

VY is the top plate of the producer base.

V'is an annular flange. (Fig. 2.)

V2 are dead half-rings. :

V3 are projections on which the half-rings
rest.

V+ is the bolting surface of top V.

Vs is an annular flange. V° top flanges
to sides. (Fig. 1.) o

W is a gzs conduit for cool gas leading

into the upper part of the producer. (See:

Fig. 8.)

W1 is a cool gas passage to interior of gas
exit duct W2 W? gas duct. W3 gas exit
aperture. W* non-conducting incasement to
gas duct W2 W° annular fuel-feeding
chamber.  W® non-conducting plaque: W7*
fuel feeding magazine. W?® gas exit duct.
W? gas traversing duct in the refractory lin-
ing of the producer. W? gas pascages lead-
ing to the gas duct W

X is a gas storage tank.

Y is a grate frame.
~ Y! are retaining blocks.

Y? are side plates of grate
flange support in grate frame.
grate frame.

Z is a grate bar shaker arm. Z' shaker
bar. Z* transverse support for altuating
shaft. A .

73 is a shaft rocker sleeve and arm.

7+ is a link.

Zs is a retaining sleeve.

7% is a rocker sleeve for engagement with
the handle A®

%7 is a plan of a grate bar.

Ze are grate bars in elevation.

Z* is a rocker bar. :

Ze is a base of support for actuating Shaft.

74 is a bell crank shaking device.

A® is an actuating shaft. AP is another
base of support for the shaft A

In further description: .

The producer base—It is desirable to

{frame. Y*

Yo legs of

“have the ash-bed of the burning fuel rest on

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-
{orm in quantity and quality. The struc-
ure supporting the ash-bed and the super-

imposed fuel mass should differ in furm ac-

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 itsentirety -- -

from the base of the producer for_inspec-
tion, repair or exchange, without dismems-
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berment of the grale or ash-lable. The
shape of the base may be annular; bat pref-
erably should be rectangular. In ether
case the side walls are constructed in see-
tions of sufficient size to allow for the re-
moval of the entive assembled grate or a<h-
tuble, which preferably would be held iz
grate-frame Y. Inasmunen as the fuel con-
tainer should preferably be constructed i

the fonin of a eylinder, T constryct the top
plate V (see Fig. 4) of my base so as to
nita it h\; means (xf the annular qqngu Vi
(\ee i, 1\ by bolting with the evlindrical
sholl of the fael-container of the producer
The projections V2 are cast infegral with
tle base, and upon these and on
the annular flange V° rest the two half
dead-rings V7, upon which are built the
fire-brick Hnwng of the producer.

The perpeniicular sides of the praducer
ir‘"u flanges V4 which are bolted to the top
of the base. and corner flanges V¢ -wh ieh
ave belted wgether,  Ashestos, ov other ve

nent, is 1 ﬂwr’m’d between the opposing
ﬁa::,, surfases in assembling the sides and

mp nf thn syvare bage w nh the fuel con-

tainer.  The base 3s 0 constructed that «l
ihe enings thereinto may be elosed, =0
that Ia foreed into the base, a consid-
etst. . Proo~ure may be mintained i the

buse and fuel container. By means of the
Blower F, in conjunction with the exhaunster
(1, any desirable pressure of air for combus-
tion may be mainfaived in the pmll
s facilitates the burning of certain
texture fuels.  The pmdmvr has
for g fuels of tdest varia-
) (‘hn acter and for generating fuel
Hvergent thermic values.

“Tn that ashes may
v removed, Toarrange the sub-
he producer. which 1s made of

Lase R oof 1}
briel and eopcrete, with a water seal pro-
which net

vided with a «dip };th:f A,
support for part of the masoney work of
the stb-base, ax well as for preventng the
enirance of a7 through the waier sea), The
inner sides of the sub-hase slope toward s
enler so that ashes will er “Hate to the
center, and so thu only o relatively smnll
amount of water i the water seal will he
expoted tn evapor ation if a gas pocr in l)\—
(h«'f“ﬂ) is wished. The slm.(-nn“ surfiee
R 15 in one continnons plane so (hat ashes
ean be conveniently <hme]vl n--m the sub-
base. In those eaes where T use in the pro-
ducex a gratg Jdivided into sections, the =ab-
baze 1y divided into as many waler vesls as
there are shaking sections to . the grate.
(See Fig. 4.

The groie or ash-Table—Tn using some
kinds of fuel. it is desirable to have the fuel
mass and its underlying ash-bed re<t upon
a shaking grate. This s]m]\mﬂ' grate may
be square or round. W hatever its shape

hard

mem"‘

the

gas of very
The ~l1:7)—

be conventen

)3 xI\_'}

= aN

fixed a

2

may be, it is usualh‘ snppmlod and hel'l in
])lu-" in-the baze of the producer by heine
held in a Tour legged frame V (see Figs.
and 33 which ean be slid into it place mmer
the Bre opening at the Loitow of the {nel
container, or wilhdrawn from the base.
The frame.is held in place by meens of
corper bleeks VY, placed between the leg-
fect and the side walls of the base.  (See
Fig. "‘) Tlie frame is constructed of ile
side pieces Y having the flage supports Y*
l&vn P 14T 0) andl Hxn lnn\ }‘3. The h-nﬂ‘ are
heldd in position by lu)l(nw 1o {he side § pleces
and par (]\wnnpml theflunges Y4 Thegrate
progr rests in (his frame af the ton of the
flavrge: supports Y4, and the grate Lars have

suaj “Ehlk(‘l‘ arms Z, united by the

ﬂw
shaler bar 270 Dolted I'vf weent Zhe two legs

of 1z frame opposite {o and farthest fram
the side of the hase through which the ae-

tuating shaft \° s mbroduced and =up-
portesl at the front of the preducer, is a
transverse bay 2% for sapporting the other
end =4 the actuating \!mu. The actiniing
shaft is thus hetd n pummvm horizontal
!m\'f o, havieg a separvale Inve of . “ippurt
at erther end. Oun the actie um_‘; aft
rocker-deviee 23, which is eonncected
by a Tink Z¢ with the shaker-bar Z*. Inside
the =ide of the base is holted a retaining
sleeve 2%, and outside the base-plate is bolt
ed anther sleeve 7% {see Fig. ')“) having a
trinngelar head for engagement with the
part of the grate -h* Ling handle A8
Dy means of the two sb ey wentioned ?m‘
aclimiing shaft A% iy Lu-A in pos
whes the handie A% is ozeitlafed the aclaat-
ing shalt s partly vevolved and the wotion

v conveved ta the grate bars 47 of the grete.
T g o T show anodified forir of my
rate shaking deviee, involving an applica- -

" the principle of hoving two points
sport for the achuating shaft wad main-
i25:2 e shadtin a continnns horizontal
prsisen, and thuis preventing the entrinee
of asloe ameants of e throngh e aper-
trives I the hase of the produesr through
actuating shaft s introduced.

whi

e

I tbos case of the modifieation shown, the
oot > would have to be placed with
13.«.?»- ahes parallel with the frent of the
proesfae.s hase: but in the first (I(«'u ihed de-

!3

viee the aves of the grate hars can be placed
al righi angles to the front of the producer
Base. and thus allow for greater faciliiy in
disleadging elinker that may collect on the

crate. by means of a poker or slicer intro-
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dur(-ﬂ b(‘t\‘ cen the grate bars and throngh -

the epening (-u\mul by the door A2 A
sipare form of geate has the advantage of a
fossered first cost, a greeler dumblhtv of the
grate bars, and ave ul\ confusion when or-

d(mrr renewals, by having the grate bars
all of one shape and size,
having a square

Turthermore, by
grate, the grate surface of
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~ as is shown in Tig. 4 and each section ean’
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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

be shaken sopeiately by hand without re-
quiring undue manual force. For the re-
moval of any clinker that mayp accumulate
on the corners of thie square grate, special
poke holes A® are provided on the sides of
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
action of the grate when the bars are rocked
being to grind the clinkers and pass the
ground naterial downward through the
grate. . :

The fuel container—The fuel-container is
preferably made of cylindrical shape; but
under special conditions, especially where
very hard fuel is used, it may be made of
rectangular ferm. Yn small sized producers,
the fuel is usnally fed from the top through
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-
zine. 'The fuel fecding 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
the fuel. The fuel feeding conduit T, (see
Fig. 2) when fusing fuel is used is proteet-
ed by an annular non-cenducting incase-
ment Tt eomposed of heai refractory mate-
rial in which is 2raledded a woven wire web
to hold the refrectory material together in
case of cracking of the incasement. In

. some cases I water-jacket the fuei feeding

45

- is usually made with a cast iron frame U® |
embedded in the plaque. As a further pro |

50

55

e

a5

conduit., To prevent damage from too
much heat to the top plate of the producer
T may introduce a refractory plaque U, hav-
ing poke holes U, and cover slides U?, which
are operated by the handles U2 This plaque

tection against overheating of parts, I ma¢
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
A* to secure a cooling effect around the pe-
riphery of the fuel mass for preventing the
accumnlation of clinkers on the fire-brick
and preventing the formation of too much
carbon dioxid at that point-"

Using bituminous fuel: <The form of pro-
ducer shown in Figs. 1 und 2 is especially
adapted to the use of anthracite and other
fuels of hard texture, having small amounts
of volatile constituents.” Rituminous coal
can be used in it by careful management;

1,008,274

but T prefer to use a different principle in
the construction and mansgement of a_pro-
ducer for the burning. of soft bituminous
coal. Tor this special fuel, instead of ap-
plying old principles in preventing or get-
{ing rid of the tar, which 1s so easily volatil-
ized from such fuel, I adopt the principle
of providing a producer having an unusu-
ally wide fuel container or cylinder, and
secure a long horizontal travel of the burn-
ing gases underneath the fuel bed, having a
considerablé part of the combustion carried
on at a point directly underneath the place
where Lhe fuel gravitates onto the fuel bed,
and have the gascous products of combus-
tion conveyed along underneath the fuel to
« point where the fuel has become more or

70

(L]

80

less coked, and then have the gases rise -

through the coked fucl, and out through a

gas exit at a_higher level in the preducer.

Tn this way I act more in accord with the

86

force of gravity and secure a_better result .

than is gained by what is called the inverted
combustion process, in which the volatilized
gases ave drawn downwardly through the
ignited fuel mass. A

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
outwardly ; or, *he fuel may be fed from an
annular feeding magazine at the periphery
of the producer, as i 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 feeding
is from the conter, I prefer to have a roun
grate so coustructed and arranged that a
relatively large proportion of the air needed
for gas gencration would pass through the
grate at or near the center, while 2 rela-

tively small proportion of the air would pass
through the grate at its periphery. he

surface of the grate should be arranged so
that its agitation through suitable mechani-
eal means would secure a centrifugal con-
veyance of the fuel. In case the fuel is fed
peripherally as in Fig. 8, more air wonld be
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
colid plaque W¢ of heat-refractory material
placed in the grate at the center to entirely
prevent air from passing through the grate
at that point. In some cases, where the fuel

nsed produces a small amount of ashes, it is

satisfactory to have a stationary grate, Which
would be so constructed as to allow air in
proper proportions to enter at the right
places.
for the removal of clinkers, either above or

threugh the grate or ash-table provided. - .
130

For this purpose I prefer to use a clinker
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Provision must be made in all cases .
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¢ prineiple involved is that of subjecting the

* cleaned producer gas under pressure, burn-
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grinding grate.  In the form of prodiiear !
chown i Fig. 7 the gas passes through the
coked fuel at the periphery of the fuel mass,
throuzh the gas passages W* and through
thie gas conduit W, which-is formed in the :
upper part of (he refractory lining of the
producer; and finally ouf chrough the exit

fixed gas by being brought into contact with
the hot brick work in which the gas pas-
sages W and W* are formed.

The tar destrnctor—Iuasmuch as there is
always more or less tav carried out with pro-
dncer gas from the zone of distillation of the
fuel bed, I introduce W my apparatus a
menns Tor highly heating the newly formed
gas, decomposing water vapor in the gas, and
Burning the tarry vapors in the gas, trans-
forming the vapors into a fixed gas. ~ The

newly formed gas to a close impingerment
with thie high coneenirated heat formed by a
Aame-blast mechanieally forced and concen-
trated over and on surfaces or matters capa-
Lle of being highly hezted in the line of
travel of the newly formed gas after its gen-
cration in the producer. The flume used
may be formed by the pre-admixture of a
combusiible gas, such as producer gas, and
air, une ov other, or both, being under ms-
chanically produced pressure, and either coid
or preheated. The can*yipg out of this
prineiple may be practiced in various ways.
One method Is indieated diagrammutically
in the drawings by the devices B shown in
Fig. 1. This device contains & burner B,
which is supplied with pre-mixed air and
gas through the gas conduits Bt and B® and
the air conduit B7.  The gas may be Jighted
throngh the aperture B% or by cleetrieal
ignition, or in other ways. An intense heat
is evolved by the burning flame, whicl: heat
mav be medified and controlled by the
amounts of gas and aiv forced through the
burner, or by means of the check draft B
controlled by the aiy inlet B The flame
lagt highly heats the refractory lining B,
and the gases emergirg from the producer A
are conveyed up around the burner 1,
and follow the under side of the refractory
lining B° the tarry vapor and water vapor
in the gas being transformed into a fixed gas
through high heating of the newly formed
aas. In starting the burner, gus is tuken
Trom the storage tunk X, which may be of
any convenient type, and which s kept
charged by means of the gas exhauster and
blower G, (sce Fig. 3).  Air alone may be
injected in any desired way, as through the
cheek draft B, though less effectively, inthe
line of the travel of the gas to seeure the de-
sired change In quality of the gas, and the av-
yangement of the burning device ean be of |
any of numerous types. T prefer {o inject |

H

ing the gas with air; the injective effect
carrying m a sufficient amount of air with
the gas.  If the gax is forced direetly from

 the gas exbauster and blower, when that de-

viee stops running, injection of the gas und
air also necessarily stops, as is desirable.
But an suxiliary gas supply should be pro-
vided to burn the tarry vapors volatilized,
when the blower G is not running

In some cases the device just described
may be advantageonsly replaced by a fur-
nace burning tar-free coke.in two furnaces
evlinders used alternately, as in the usual
method of water gas production. It will be
understood that the special method wnployed
in fixing the tarry vapor varvies with the
natare of the fuel used and of the gas re-
quired. When gas is wanted high in thermic
constituents, there would be infermissions in
heating the tar destructor, followed by runs
through it of the gas evolved in the gas gen-
crator.  Having control of compressed atr
and of the steam supply, I can make a gas
that is practicaily a water gas high in hydro-
gen content, or one that Is almost a pure car-
Don monoxid gas, or any admixture of the
{wo. Whea running a vich gas by the in-
termittent process, the gas would be stoved
in a tank of sufficient size to furuish a supply

of gas erntinuocusly, bridging over the so--

calied blowing periods.
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The primary heat interchanger—The sen- *

sible heat of the newly formed gas is in-
creased in passing though the device B, In
order to economize some of this heat, 1 puss
the highiy heated gas through the heat In-
terchanger C. This heat interchanger s
Lined with a refractory luing, and has a
cast iren device (2, through which air and
steam or spent gaseous products of combus-
tion may be drawn under the producer A
through the condnit C¥, after receiving some

- of the Leat of the highly heated gases be-

fore the gases emerge through the exit C4
The upper part of the deviee C* Is connected
with the three-way mixing device N When
using cosl fuei having only slight tarry ele-
ments, the device C is omitted, and the rela-
tively moderate heat of the newly formed
gas is almost entirely absorbed in the higher
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level of the device B, in-which case the mix- -

ing device N* is attached directly to the base
of the producer. .

T'he mizing device—~The mixing device
N* (see Figs. 2 and 3) Is arranged to inject
as much compressed air, steam or gascous
products of combustion under the producer
grate as may be needed, through the action

" of a foreed air blast produced by the blower

I* and forced through the pipes F' and N*
(sce Fig. 3). Exhaust steam is drawn
through the conduit N from the upper part
of the condenser M, which condenser receives
the exhaust steam from the engine L. The

o - P 1
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 combustion, are
controlled by suitable valves in the several
conduits N, X* and N2, the injecting eflect
of the compressed air foreing 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-
duded can be secured. '

The gas cooler—The gas cooler D is used
to cool the gas, economize the greater part
of the halance of the sensible heat of the
newly ‘formed gas and in condensing any
undccomposed farry vapors and ammonia
vapors in preparing the gas for the scrubber.
The steam if any is produced in this device,
T usually utilize expansively in motor work
in a manner indicated in Fig. 8, 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 throngh the water
tubes D® into the high level water space un-
der the steam dome D' Tn case this device
is connected with a heating system, the hot
water passes out of the outlet D2 while
steam, either for power or heating purposes,
passes throngh the apertures D*. The hot
gases pass into ihe device through the inlet
D, and down throngh it, and out through
the aperture 1%, progressively heating the
feed water which ascends through the tubes
¢, 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. 1 have found this provi-
sion a-satisfactory one in preparing pro-
ducer gas for use.

The gas tank~1If 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.
Dut if a higher grade of gas is being pro-

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.

.
N i

Tn the plant shownin plan view in Fig. 3,
the gas is drawn through the producer, tar
destructor, primary heater interchanger,
gas cooler and scrubber by the suction effect
of the internal combustion engine I, and the
exhausting effect of the exhawcler 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 effcet 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
cconomizing boiler . 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 motion
of this shaft actuates the dynamo Q. The
exhanst 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 of combus-
tion that have passed through the econo-
mizer boiler J, from the engine I. In such
an installaiion there is a large economy in
fuel effected in creating power through the
cu-nction of the various elements in the
plant.

Furiching the gas~—11 it is desired to en-
rich the gas I blow into the producer above
the fuel or iuto an anxiliary heater, a hiydro-
carbon il throngh any of the inlets of the
apparatus, usimyr the cleaned producer gas
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forced by the gas compressor G, and usually -

blow the envicher in counter-currvent lo the
outgoing flow of the gas. This process of
atomization by blowing is different from
atomization by spraying, the blowing malk-
ing a more mist ke spray or vapor. The
was earrving this vapor is then subjected to
Lieat to transferm the vapor into a fixed gas,
in any of the methods suggested in this ap-
plication. .

Subject matter 1s herein disclosed that is
not here claimed but which is claimed or
will be claimed elsewbhere.

What I claim as new is:

1. In a gas generator, the combination of
(1) a fuel container, (2) a sectional base
for supporting the fuel container, (3) a
sub-base for supporting the sectional base,
said sub-base comprising a water seal and
means for the removal of ashes throuch the
waler seal, and (4) a removable fuel table
or grate within the sectional base, said fuel
tuble 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
sections arranged for the assembling or dis-
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assewbling of the sections by movable bolts.
one or more of said sections being of sufli-
cient size to allow for the introduction or

removal of said fael talile or grate without !
dismemberment of said fuel table or grate.

2. In a gas genevator. the combination of
{1) a fuel container, (2) a square base sup-
porting the fuel contuiner. and (3) a fuel
table or grate iu the base non-integral with
the hase bmt resting on the bottom of the
base. said base Laving detachable sides of
the full wideh and height of the juterior of
the base. said sides being attachable and
detachalite with each other, and with other
parts of the base by removuble bolts.

5. In a gas gencinior, the combination of
(17 evhindrical fuel container, said eon-

{riner laving at the lower edge of its shell §

a4 flange ving extending outwardly from the

cenfer of the container. (2) a squave base

supporting the fuel container, said bLase
('(m;pl'ism;_f a sjrare top pi;ilc h:x‘.':ng a cen-
trat fuel opening, said epening bei equal

in iameter and wnifermiy i aiinement !

with the inner surface of the shell of the
fiel eoptaining eviinder, ligs projected to-

S ward the renter of the vonwiner from the

50

"
e

45

or
oW

L)

top plate
ving resting on the lugs,
porting a fire beick hning for the {nel con-
tainer, fonr sides, cach side having cast

integral therewith o horizontal top flange, 2 i
Lorizontal bottom flange, and 137 corner )
flanees, saick top and corner flanges being

arranged to asseinble Ly bolting with each
siher aud with the tap plate to form said
wtare bmse, and {3) @ graee
il base comprizing openings i the sides
of the buse for the adnission of air or athe
gases to suid base, amd for clew: i
bed resting on said grate, the ex ’
of the square top plate being eniively oul
side of the vxtcn:’:x[ surface of the eylindri-
cal fuel container. A

4. In a gas generaior, the combination
of (1) a cvlindrieai fuel container, (2) a
synare sectienal base supporting the fuel

conta.ner, the side sections of sald base be-

ing placed peripherally outside a line per-
pendicularly outside of the outer periphery
of the fuel container for giving room for the
Forizontal extension of a grate surface sup-
porting the fuel in said contaiper, (3) a
wib-base supporting the square base, said
sub-base comprising surfaces for precipi-
tating asties to a ceniral part of the sub-
base, 2 shoveling sirfuce dipping frem with-
ottt said base to said base aid to said central

part, and a dip piate effecting a water seal

for said sub-base through which seal ushes
are removed, and (1) a grate resting on
said sub-base,

5. In a gas generator, the combination of :
(1) a fuel container, (2) o hase supporting
the fuel cordainer, (3) a sub-base suppert-

into said opening, a loose dead |
sald dead ring sup- |

in said bhase, }

P N s A T
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{ ing the base, (4) a grate or fuel tableand a
frame for the grate or fuel table in said
base but non-integral with said base, said
{ramne vesting on sail sub-base, said frame
! comprising means for Lolding said grate
‘er fuel talle in positien at a desired evel,
said base comprising means for a removal
from said base said frame and said grate
or fuel table in its entirety, and (5) means
for preventing side movement and for hold-
ng 1 desired pesitions said frame in said
base.

(1) a fuel evlinder, (2) a sectional square
base sapporting the fuel cylinder, said base
comprising a movable seetion sufficiently
Inrge to provide for the vemoval of a framed
grate or fuel table from said base 3) a
* arate or fuel table frame in said base but
non-integral with said base, and (4) a grate
“or fuel table in said frame.

7. Tn a gas generater, the combination of
(1} a base, {2) a fuel container resting on
said base, (31 a grate supporting the fuel n

feaid container, (4) means for introdueing
wir and heat decreasing agents under the
i grate, (5) means for introducing heat de-

i

!

i

?the fuel in the container, (8) mcans for
;:.iecomprz:sing vapors in the gas generated,
Fand (7) means for contrelling the pressure
i of the gas antd vap: s in the gas, under the
| grate in the fuel container, and in the means
for decompasing vapors.

8 In a gas generator, the combination
:with the generator proper, of (1) a square
wectional  base  supporting. the  generator
Cpreper, (2) an ash sifting and clinker
Cgrinding grate in the base, and (3) means

¢ grate, sund means compris-

i Sl A%

L ing meclianism for actuating the grate from
witnout the base aund for preventing the
eseape of alr or gas under pressure in said
base frum 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 fuel container, of a square base sup-
perting the container and an ash sifting and
clinker grinding grate in the base, said

cutting edges, rocker bar arms aund means
for actuating the rocker bar arms; from
D without the base, said means being hekd per-
! manently in one herizontal pesition by two
points of support. said bars being given
wretion from cuiside the base, and weans for
preventing eseape of air and other gas from
ihe base along the line of the actuating
means.

10. In a gas generator, -the eombination
of. {1} a square four sided sectional base,
(2} n extindrical fuel container resting on
© {he hase. having a lower opening of the full
nternal diameter of the container, and (3}

6. In a gas generator, the combination of -

Creasing agents above the grate and above

grate comprising recker bars having clinker,

t
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sidles of the base being perpendicular to ver-
tical lines laterally outside of said grate.

JOSEPH MOSES WARD KITCHEN.

a grate in said base, said grate being com-
posed of x 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 beyord the periphery of the Gro. L. WrierLocx,
lower opening of said fuel container, said | W. A. Towxer, Jr.




