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Lo all whom 1t may concern:

Be it known that I, Warren M. CROSS, a citizen of
the United States, residing at Kansas City, in the
county of Jackson and State of Misspuri, have invented
2 new and useful Gas-Generating Apparatus, of which
the following is a specification. |

My present inveniion relaies 16 a pas ggnel'é.tiﬁg ap-
paratus and is designed more particularly for the equip-
ment of self-propelled vehicles. | o

The primary object of the invention is to produce an
apparatus for generating what is known as producer gas

“fronr a body of coal in 2 novel manner which will in-

sure the heating of the air to a high temperature be-
fore 1t is admitted to the generator, thus avolding cool-
ing of the latter and facilitating the production of gas
rich in hydrogen. |

Another object of the invention is to produce & gen-
erator of simple and durable construction composed of

- the least possible number of parts assembled in a man-
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ner to facilitate their disorganization for purposes of
cleaning and repair, and their ve-assemblage, without
the employment of skilled Iahor.

- Another object is to so dispose the coal hopper with
reference to-an annular air chamber in communication
with the air inlet, that the cool air, while initiaily

‘heated in said chamber, will also serve to prevent the

wall of the 1i0p_per from being raised to a high tempera-

‘ture and thus aid in preventing the ignition of the coal |

beiore 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or entirely withdrawn from the generator, as circum-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 accomplishivent of- the foregoing objects, and
others subordinate thereto, the preferred embodiment
of the invention resides in those features of construc-

tion and arrangement to he hereinafter described, illus-

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

In snid drawings—Figure 1 is a sectional view of the
generator. Fig. 2 is a sectional view on the line 22
of Fig. 1. Fig. 3 18 2 similar view on the line 3—3 of
Fig. 1. - L

Each part is indicated by the same reference nu- -

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

156 and 16 disposed in spaced relation and connected

by hollow tie-rods 17 which constitute tubes ar conduits
for the passage of moistened air. The upper niember
I of the generator 1s preferably in the form of a hollow

- casting defining a fuel chamber 18 having a hopper

- bottom 19 surrounded by an annular atr, chamber 20 |
having at one side thereof an air inlet 21 and a pipe
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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 2 spring 24 bearing at one end acainst the

cap 23 and at its opposite end against the hand wheel

1 29 of a cap retaiaing deviee having the form of a screw

26 having its lower énd screwed to a cross-bar 97 of the

- member 15, That portion of the screw 26 wilich passes
through the cap is of plain cylindrical form, as shown,
n order to permit the screw to move endwise for the
purpose of regulating the tension of the spring 24. By~

unscrewing the screw 26, the cap 23 may be removed
to facilitaie the introduction of fuel or to give free vent
to the apparatus in order to prevent the same from -
cooling down when the motor is at a standstill. The
cap 1s accurately fitted, however, so as to absolutely
exciude air when the motor is running, |

‘The upper ends of the air tubes 17 open into the an-

Dular 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 cpen lower side of
the member 16 iz closed by a cap 29 retained in place
by hinged bolts 30 carried by the wail of the member
16 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. o
Rising from the cap 29 at the center thereof is a

| bearing sleeve 34 through which extends the stem or

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 arrangément renders the grate readily

accessible for manipulation, while the. generator is in

‘operation, and at the same timeé enables it to be entirel y

removed from the generator with the cap 29, to facili-
tate cleaning and repair. |

In the wall of the lower air chamber 28 s provided &
vent 40 closed by 2 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-

i 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 18 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-
tion of the coal, will heat the air tubes to g high tem- -
perature. The waste heat of the generating chamber
1s thus utilized to heat the moist air immediately prior
to 1ta delivery to the lower air chamber 28, from whence
it passes to the generating chamber 42. In order to

‘minimize the loss of heat ny radiation from the tubes 17,

the latter are insulated by asbestos or other suitable
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. : ; s ' \ Wiom wall of the uppes
sncking 44 eotieely surrounding the generating cham. | HhFough and secured to the Lettom w ppes
T ) T , . : member and the top wall of the lower member and gerving
o and tubes and coniined Hy 2 sd f:L 45 pxtending be-

tninnd by danges FHI0h SRiG wmembore nre pre-
Booyidan,

Gelow the upper alr chamber 20, fhe qpper memuer

i3 i provided with & »ine conmnection 47 exiending
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from the shell 45 to the nner side of
forming a gas outlet at thie upper end of the generating
chamber 42. This gas outlet 47 is protected, to pre-
veni the clogging thereol, 'h'y the tapered lower end 48
of the hopper 19, it being observed that this lower end
of the hopper 19 oxtends nearly to the lower side of the
oag ontlet snd is sufiiciently tapered o produce a sur-
rounding space which will not be occupied by the fuel,

thus permitting free escape of the gas by way of the out-
ist 47. The bollow tie-rods or air tubes 17 may be
serewed or secured in any other suitable manner to the
311@1‘:;1’*;} era 15 and 18, bul v m eference, these tubes are
3 through toenings in the walls of the mem ers
f-.-*-:s-.ld. AIe ¥ rﬁwfim' vith nute 17% which may be screwed
' re { 110{3.. ¢ 18 and 16 against the opposite
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and mm;.,h', heated. - The escape of the producer
gos Do the outlern 47 inducess a drait vhich draws the

30 air down 1i11011 oh *he tube 17 from the upper air cham-

ber 20, Dud
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pasaage ‘fuovgn the tubes 17 the
moist 2ir is } ewiuu *eu a high degree and irom the b 1be
'f"f.t finds its wav o the lower air chamber 28 and thenc
tqe oI bua 05 ::: samber 42 which latter, by reason
e previcus estmg of the air, is not mf}lpd hy tae

sage of the alr thereto.
”“1 grate may bhe opﬂ,mtﬂd {rom the exterior of the
‘generaicy by the manipulation of the handle 39 or by
lgosening the nuis 3"?’ and 33, and swinging the hangears
33 sutward, the cap 28 may be removed and with it the

arate 39, wheﬁ 1f 1S d sired to gain access to the interior
Gi the gencrator to clean or repair the latter. “

i3 is thought that frem the foregoing description the
construction and opersiion of my apparatus will be ap-
45 pavent. It should be understood, however, th it while
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ang member ot
provided with an ganulst bottom
nopner downwardiy tapsred Lrom the
tlie member, at o point above the bottom wall
infersecting inver edge of the bottom wuill, fo
define @ fuel recepiscle alove the hopper, and au_ an-
nular air chamber ":{ﬁmf* the fuel chawmber :1:3‘ defined
between the side and botfom walls of {he member and the
S8 wall of the honper, hui{.i nienlber
et J;f';mu’ajﬂré.ii-.a_.é.*in;: with nir cllu"fnhm*
upTton *awsz-'ii.' and with qoras :_}ut'ie_t nfed hclau, me bot-
toin wull g opnadite '%'?rié:-e iower portion of tle Imppm B
nGiiow lewsr, enu suber having a prate opening in it
o well and o grale penten i saldd. u;ﬁﬂiling, intep
st cancentrie eyituders  inte muan? Cehaveen tlie end
11=.~:~3nifﬁi‘z-a, '

angd hollow tereds havitg y ihetr wmm r;‘w.vl‘luvai
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the watl 43 and

.Inwer MPE}LJEI‘ said. tie-rods

JDeing formed with an air
whove, . tle:

and
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i fo hold said members rmiy againse tae {}pHU‘-:HE ends ot
| the inner and outer cylinders, sai¢ e
{ointermedinte of the cylinders and closely adiscent to the
i nner eytinder,
A gas geperator ‘comprising senarate uppor snd-lower
Hnlw“- fnumh“ s of Jike diameter, the uppey member having
an antuiar botom wall and a downwardly {npered bhopper
constituting the hopper lLottom of 2 fuel reeceptacle and

tire top and inner side wall of an annular air chamber

having an gnnular top wall corresponding to the annular
bottom wall of the upper member, inner and vuter concen-
tric eylinders intevposed hetween the annular walls of the
end members {o define o generating chawber within the
inner eylinder and an annujar space bhetween the cylinders,
hollow tie-rods extended through thie anwular walis of the
end members between the inner and outer eyiinders but
disposed closely adjacent to tue innev cylinder {o be heated,
insulabing material interposed betwezan the hollow tie-rods

generating

chamber, sn air injel for the air chamber of
the upper membeyr, and a gas outlet for the generating
chamber. |
. 3. A gas senerator comprising two separate and dis-

nnLt upnper and lower end members of
form and of the same diametsr,
evlinders sepavating the end miewmbers, hollow tie-rods ¢ou-
stituting the sole connection between the end members and
serving to draw the same against the oppesife ends of the
"eylinders, the upper end member naving an -aauular bot-
tom wall, an air inlet lmmediately above the hottom waib,
a gas outlet immediately heiow the pbottom wall, and &
nopper wall exftending from the silde wall of the upper
member intermnediate of the ends thereof and iniersecting
the inner edge of the bottom wall and axisnded helow ihe

same and opposife the -gas ontler, and the lower end mem-
bér having an annular top wall corresponding with ths
anngliar bottom wall of the upper wember and likewise
lmpozed against the ends of
removable caps closing the outer ecuds of the upper aand
lower end members, and-a grate carried By the cap .of the
lower member gnd %u“rm,rtded Lw the snnuiar upper wall
of said member.

4, A gas generator f:umpm,mﬂ' an uopar end memb&r
having an annular bottom wall, and & hopper downwardly
tapered from the side wall of the momber and intersecting
the inzer edge of the hottom vwall to define g fuel recep-
mclt, above the lmpper and an annular air chamber balow

e fuel chamber and surrounding the hepper, said upper
member heing formed with an air inlet'zgnd a4 gas ocutlet,
a bollow lower end membeyr having.a grate cpehing in itg
top wall and a grate located in- sald opening, inner and

holiow cylindrieal
intarmodinte copeentrie

{

bottom wall of the upper mewmber and fbe fop wall of the
haing loeated infermegdiste ::n:
| he cyhndevs and clossll v oadjisacent to tha inner cmladev
) u:,. A wenerat&r mmmmmn a8
lotlow . member supporting said c,mmler ang - hﬁ“ﬁuﬂ‘ a
criate opening at the bottom of the genepating chamber, &

movabln cap closing the botiom of the hollow member, a
crate supported by the cap and lecsted in
qnd g grate operating devive

7
i mlhath the nmqmu}a*i:}n 0F T gra 2o when the cap
place,

G. A generator, combrising 2 generating chamber, o
hollow member supporting said chzwmber and having a
L alte opening, a removable cap closing the lower side of
‘the hollow member, a grate locited in the grate opening
and having a stem afforded a bearing in the cap, and &
crtnk conneeted  to the stem below the cap to facilitate
Lhe manipulation of the-grate w hen the cap is in place.

7. A generator, comprising a generating chamber, 2
hollow niwember supporiing sald chamber and having a
grate opening in its upper wall, a c¢ap clesing the lower

-

csige of the holow member, hings=d b
member and provided with nuts

olts earpied by said
for the retengion of the

ois being lecated

underlying the fuel roceptacle, and the lower end member |

in the outer cylinder, a prafe iognted af the botgtom of the

the inner and ounter cvlinders,

outer cylinders interposed hetween ithe end rmembers,'and.
‘gmlh}v tie-rods having their ends extended -through the

the grate -open-
woeated below the cap .

|
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~downwardly taper ed hopper,

560,232

cap, 4 grate supported by the cap and located in the grate
opening, and a’ crank located below the cap and connected
T'I'} the LY ﬂtL L

8. A gas generaior comprising separate upper and lower
members, the upper member having a bottom wall and a
said hopper constituting the
hopper bottom of a

and the Imver end member having a top wall correspond-
ing to the hottom wall of - the upper member, inner and
outer walls inter posed between the end members fo define
q generating chamber within the inner wall and a space
hetween the inner and outer witlls, hollow tie-rods extend-
ing between the upper and lower members but disposed
closely adjacent to the inmer wall fo be heated, a grate
located at the bLotiom of the generating chamber, an air

inlet for the air chamber of the upper membPr, and a gas-

nntlvl for the generating -:.11111111)(,1 '

0, A gas generator comprising rwu separate and d1s-
finct upper and lower end members
form, intermediate cyvlinders qeparatmﬂ ‘the end mem-
hovs, hollow tie-rods sarving to draw the end members
acainst the opposite ends of fhe cylinders, the upper end
inembey

the bottom wall, a ,:,.:mrﬁutlet helow the hﬂttnm_wall, and

fuel receptacle and the top and inner |
side wall of an air chambei underlying the fuel remptacle '

'ad]acent end meéember, -
. menmer
"uhfunhm an air inlet for the air ehflmher dﬂd a gas out-

of hollow: ¢ylindrical

having an annular bottom wall, an air inlet above.

3

a hopper wall dividing the upper member into a fuel re-
ceptacle. and an air chamber and extended opposite the

“gas outlet, and the lower end member having an annuiar
.top wall corresponding with the annular Ebur.::-i:t«::.ur::l wall of

the upper member, and a grate located in -substantially

the plane of the annular top wall of the bottom member.

10. A generator comprising two c¢ylindrical end mem-

bers each. having® its outer end open and its inner end
~provided with a transverse annular wall,
fining a
nular walls of the énd members agaiﬁst the opposite. ends

a cylinder de-

ganﬁrating chamber, air tubes retaining the an-
of the cylinder, removable caps closing the open outer
ends of the end members, a grate carried Ly one cap and
located in the plane of the transverse annular wall of the
and a hopper dividing the upper
receptacle and a surrounding air

into a ¥Fuel

let fol. the generating chamber,

In testimony, that I claim the foregoing as my own, I

have hereto afiixed my Sl“‘llﬂtl.]l'e in the presence of two
witnesses,

—

| WAL’.I_‘EH M. CROSS.
Witnesses: |
- Lewis E. KNERR,

0. P. Brop
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