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paratus and is designed more particularly for the equip 
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the least, possible number of parts assembled in a man 
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easting defining a fuel chamber 18 having a hopper 
bottom 19 surrounded by an annular air chamber 20 
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from a body of coal in a novel manner which will in 

tion and arrangement to be hereinafter described, illus 

15 and 16 disposed in spaced relation and connected 

UNITED STATES PATENT OFFICE. 
WALTER M. CROSS, OF KANSAS CITY, Missou RI. 

GAS-GENERATOR. 
No. 869,282. Specification of Letters fatent. 

Application filed April 24, 1906, Serial No. 313,409, 
Patented oet, 29, 1907. 

To all whom it may concern: 
Be it, known that I, WATER. M. CRoss, a citizen of 

the United States, residing at Kansas City, in the 
county of Jackson and State of Missouri, have invented 
a new and useful Gas-Generating Apparatus, of which 
the following is a specification. 
My present invention relates to a gas generating ap 

ment of self-propelled vehicles. 
The primary object of the invention is to produce an 

apparatus for generating what is known as producer gas 

sure the heating of the air to a high temperature be 
fore it is admitted to the generator, thus avoiding cool 
ing of the latter and facilitating the production of gas 
rich in hydrogen. . 
Another object of the invention is to produce agen 

erator of simple and durable construction composed of 
ner to facilitate their disorganization for purposes of 
cleaning and repair, and their re-assemblage, without 
the employment of skilled labor. . 

Another object is to so dispose the coal hopper with 
reference to all annular air chamber in communication 
with the air inlet, that the cool air, while initially 
heated in said chamber, will also serve to prevent the 
wall of the hopper from being raised to a high tempera 
ture and thus aid in preventing the ignition of the coal 
before the latter is fed to the combustion chamber. 
A still further object is to devise a novel form of 

mounting for the grate, whereby the latter may be 
readily manipulated from the exterior of the generator 
or entirely withdrawn from the generator, as circum 
stances may require. 
To the accomplishinent of the foregoing objects, and 

others subordinate thereto, the preferred embodiment 
of the invention resides in those features of construc 

trated in the accompanying drawings, and succinctly 
defined in the appended claims. 

in said drawings-Figure 1 is a sectional view of the 
generator. Fig. 2 is a sectional view on the line 2-2 
of Fig. 1. Fig. 3 is a similar view on the line 3-3 of 
Fig. 1, 
Each part is indicated by the same reference nu 

meral throughout the views. 
The generator comprises top and bottom members 

by hollow tie-rods 17 which constitute tubes or conduits 
for the passage of moistened air. The upper member 
15 of the generator is preferably in the form of a hollow : 

having at one side thereof an air inlet 2 and a pipe 
connection 22. The open top of the fuel chamber 18 
is closed by a cap 23. The cap 23 is urged firmly upon 

its seat by a spring 24 bearing at one end against the 
cap 23 and at its opposite end against the hand wheel 
25 of a cap retaining device having the form of a screw 
26 having its lower end screwed to a cross-bar 27 of the 
member 5. That portion of the screw 26 which passes 
through the cap is of plain cylindrical form, as shown, 
in order to permit the screw to move endwise for the 
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purpose of regulating the tension of the spring 24. By 
unscrewing the screw 26, the cap 23 may be removed 
to facilitate the introduction of fuel or to give free vent, 

cooling down when the motor is at a standstill. The 
cap is accurately fitted, however, so as to absolutely 
exclude air when the motor is running. 
The upper ends of the air tubes l7 open into the an 

nular upper air chamber 20 and their lower ends open 
into a lower air chamber 28 defined within the lower 
member 16 of the generator. The open lower side of 
the member 16 is closed by a cap 29 retained in place 
by hinged bolts 30 carried by the wall of the member 
l6 and received within notches 31 in the outer edge of 
the cap. When the cap 29 is in place, as shown in 
Fig. 2, and engaged by the bolts 30, it is retained by 
nuts 32 secured upon the bolts 30 below the cap and 
locked against displacement by lock nuts 33. 

Rising from the cap 29 at the center thereof is a 
bearing sleeve 34 through which extends the stem or 
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to the apparatus in order to prevent the same from 

70 

75 

80 

standard 35 of a grate 36 located within an enlarged 
central opening 37 in the top wall 38 of the member 16. 
To facilitate the manipulation of the grate, the stem 35 
thereof is provided at a point below the cap 29 with a 
crank 39. This arrangement renders the grate readily 
accessible for manipulation, while the generator is in 
operation, and at the same time enables it to be entirely 
removed from the generator with the cap 29, to facili 
tate cleaning and repair. 

In the wall of the lower air chamber 28 is provided a 
vent 40 closed by a cover 41. The vent 40 is normally 
closed, but is designed to be opened to permit a natural 
draft when the engine is not running, or to facilitate 
the removal of ashes if such becomes desirable before 
the full charge of coal has been consumed, 
The gas producing or generating chamber 42 is lo 

cated between the upper and lower members of the 
generator between which is interposed a cylindrical 
wall 43 of fire clay or other suitable material. The wall 
43 is located just within the series of air tubes 17 and is 
disposed in closely adjacent relation thereto, so that the 
heat generated within the chamber 42, by the combus 
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tion of the coal, will heat the air tubes to a high tem 
perature. The waste heat of the generating chamber 
is thus utilized to heat the moist air immediately prior 
to its delivery to the lower air chamber 28, from whence 
it passes to the generating chamber 42. In order to 
minimize the loss of heat by radiation from the tubes 17, 
the latter are insulated by asbestos or other suitable 
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ing 
f sei 45 to 11:... inher side of the wall 43 and 
foraging a gas it al. iiie upper end of the generating 
chamber 42. This gas outlet, 47 is protected, to pre 
veini, the cig thereoi, lay the tapered lower end 48 
of the hopper 9, it being observed that this lower end 
of tile hopper 19 extends nearly to the lower side of the 
gas outlet, 3nd is sufficientiy tapered to produce a sur 
rounding space which Y, 
bus permitting free escape of the gas by way of the Out 

The hollow tie-rods or air tubes i7 inlay be last, 4. 
screwed or seeated in any other Suitable ináinner to the 
members 45 and 6, lvi, liv preference, these tubes are 

s of the neiniei's 
in may be screwed 

through openings in the wal 
ead are provided with nuis 7 whic 
up to urge fine ina: 

s he opers a ratus is as follows: A SSun 
ing that, a box desceit, aei is located in tine 
chaiyaber 42, air passes to the charnber 20 through the 
allet, 23 where it, serves to cool the will of the hogger 19 
and is initially heated. The escape of the producer 

raft which draws the 

g is passage through the tubes If the 
di to a higi. degree and iroid the tubes 

it inds its way to the lower air chaiyiber 28 32nd theice 
is: the combustion iiansher 42 which latter, by eason 
of tie previous heating of the air, is not cooled by the 
passage of the air thereto. 
The gate may be operated from the exterior of the 

generator by the manipulation of the handle 39 or by 
logsening the nuis 32 and 33, and swinging the hangers 
38 outward, the cap 29 may be renoved and with it, the 
grate 36, when it is desired to gain access to the interior 
of the generator to clean or repair the latter. 

It is thought that frera the foregoing description the 
or aid operation of my apparatus will be ap 

tood, however, that while 
- ibed is deemed 

he rigii, to effect. 
tions, and variation is of the iiius 

3 as may conne fairly witi in the scope of 
it:yed. 
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generaior, coin rising air upper end Ereiber of 
rica: ... ', r victed with a has 33tton 

downwari is tapered toil, the 
at a poist above the iotton wall. 

o 
s: .ad 

as initeisecting...it isine edge of tie rotton Willi, to 
(i.e. :: fuel receisee alive the {ipe', aid ill shi 

illiar sit cl:3 tei" iaiow the fuei citataber aid ified 
esseei is site, oil wails of line member aid the 

ite it; this 
iott). 

via air chamber allove... the: 
a gas outlet iocated helgy, tie lytt 

iaisite the lower porti) of the hopper, a 
a ig in its 

extes : 
inter 

s 

in edi:) is of thi 

i? reles of like (iia fict: 
: I agitati 

not be occupied by the fuel, . 

cylindel's, the tipe end illeiner 

aiic 

32. 

tioigt and secured to the botton wall of the ugpe: 
neirie and the top wall of the iower ember and serving 

of saiti nea)e's firmly ilgirist c opposite eitis (of 
ties ins' ind Glte cylindt Saic 

inders and at 5:15 adjacent i? the 
ite. 

... gas generif Ol' coli . Se:::::: ) d; lower 
tie uppe: irie; aler i: wing 

itical wall and a do will is a cil it:}{2}ed hopper 
estituting the hope letton f : fuel I'geet cle and 
the top and inner side wall of an ailinular air cilamber 
inderlying the fuel 'ceptacle, it ind the lower end neuther 
laving an annular to waii coir sponding to the annular 
isotton wail of the iller near iner and uter concon 
taic cylinders interpose letween the : an a wails of the 
end Inhene's to define : generating chanier vitlin the 
inner cylinder and in annuiar space between the cylinders, 
is low tie-iro is extended thirogin the aiutai wakis of tie 
end naenel's letween the iller an otite' (Siilde's lut 
disposeci closely adjacent to the iniei' (ylinder to se heated, 
insulting lateria interposed betweezi he hollow tie-l'Ods 
in the oit ser cylin(e)', a 'tite ostetl 3 tie Otto;in of the 
generating chamuel, in air illie or the air channel of 
the uppet line ine, and a sas Catlet for the generating 
chael, 

3. A gas generatoir conuprising two sepalate and dis 
tinct up and lower enti Laeilers of oilow cylindrical 
fin aid of the sailine diameter, interniciiate cox centric: 
cylinde's separating tile end Gelbers, hollow tie-rods coil 
stituting the sole connection between the erad Inenbers and 
serving to draw the saic against ti posite elds of the 

3: Ital bot 
torn wall, an air inlet inaeciatel 3. (ive the botton wai 
a gas outlet inai ediately eio the fittoin waii, and a 
hopper wall extending from the side trail of the uppet 
illeiner intermediate of the ends thereof and intersecting 
the inner edge of the bott in wall aidi exténded below the 
same and opposite the gas outlet, and the lover end mem 
be having an annular top wall corresponding with the 
antiair botton wall of the upper relier and likewise 
itnosed against the ends of the inter and late cylinders, 
removable caps closing the oute cads of the upper and 
tower end nemiers, and a grate carried cy, the cap of the 
lower neiber and Suiroznded by if antial uppe wall 
of Said member. 

4. A gas generator comprising an upper end member 
having an annular bottorn waii, and & hopper downwardy 
tapered from the side wall of tie metaber and intersecting 
the initier edge of the bottom. all to defice fuel, recep 
tacle a jove the lopper, and at aanuli. it chamber ballow 
the fuel chanabel and surrounding the hopes, said upper 
member being formed with an air inlet and a gas outlet, 
a hollow lower end member having, a grate opening in its 
to wall and a grate located in- Said oeiniing, ille and 
outer cylinde's interposed between the end members, "arid 
hollow tie-rods having their ends extended through the 
of toti all of the upper eyale and ii) eiop will of the 

i lower meinier, said. tie-ro?is: eitas located intern ediate of 
the cylinders and closely adjacent to the inner cyilade'. ' 

g citanaber, a. 5: A generator, Coimprising a gener 
hollow raember supporting said charaiser and having, a 
grate opening at the botton of the generatiig cilamber, a 
renovable cap closing the botton of tie follow in ember, a 
grate supported by the cap and located in the grate open 

o facilitate the manipulation oth grate wine; the cap 
is in plate. 

6. A generator, comprising 8 genierating chamber, a. 
lollow member supporting saii ea: iaier and having a 
grate opening, a renowsle a cosing the lower side of 
the hollow aienber, a grate locatei in the grate opening 
all having a sten affortied a bearing in the ca, aid a 

is connected to the stea below the cap to facilitate: 
tle inaiyipulation of the grate when the (as is in place. 

. . . A generator, comprising a generating claimler, a 
hollow enter supporting said raisei' and lawing & 
grate opening in its upper wall, a a closing the lower 
side of the lithow meriter, ilinged to its carried by said 
leinei' and provided witi rius for its 'if rention of the 

ds being located 
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ing, and a grate operating deifice acate; elow the cap 
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ca, a gate supported by the cap and located in the grate 
opening, and a crank located below the cap and connected 
to the grate. 

8. A gas generator comprising separate upper and lower 
meiniers, the upper memler having a botton wall and a 
tiowiwardly tapered hopci, said hopper constituting the 
hopper bottom of ii fuel receptacle and the top and inner 
side wall of an air chamber underlying the fuel receptacle, 
and the lower end member having a top wall correspond 
in to the lottom will of the per member, intel' and 
otter walls interposed between the end members to define 
a gene1: tirig chamber within the inner wall and a space 
etween the inner and outer walls, hollow tie-rods extend 
is letween the upper and lower Ialenel's but disposed 
closely adjacent to the inner wall to be aeated, a grate 
licated at the lotton of the generating channel', an air 
inlet for the air chamber of the upper member, and a gas. 
() titlet for the generating chamber. 

$). A gas generator collarising two separate and dis 
fict per and owe end Inenbers of hollow cylindrical 
form, jutermediate cylinders separating the end, mem 
{{ers, hollow tie-rods serving to draw the end members 
against the opposite ends of the cylinders, the upper end 
in time) having an annular botton wall, an air inlet above, 
the bottom wall, a gas outlet below the bottom wall, and 

B 

a hopper wall dividing the tipper member into a fuel re 
ceptacle, and an air claanabel and extended opposite the 
gas outlet, and the lower end member having an annular 
top wall corresponding with the annular bottom ya of 
the upper member, and a grate located in substantially 
the plane of the annular top wall of the bottom member. 

0. A generator comprising two cylindrical end nem 
bers each, having its outer end open and its inner end 
provided with a transverse annular wall, a cylinder de 
fining a generating chamber, air tubes retaining the an 
nular walks of the end members against the opposite. ends 
of the cylinder, removable caps closing the open outer 
ends of the end members, a grate carried by one cap and 
located in the plane of the transverse annula wall of the 
adjacent end member, and a hopper dividing the upper 
member into a fuel receptacle and a surrounding air 
charinber, an air inlet for the air chamber and a gas out 
let for the generating chamber, - 

In testimony, that E claim the foregoing as any own, I 
have hereto afixed my signature in the presence of two 
witnesses. 

- WALTER M. CROSS. 
Witnesses: 

LEWIs E. KNERR, 
O. E. Bo 
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