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UNITED STATES

WALTER M. CROSS, OF KANSAS CITY, MISSOURL

PATENT OFFIORE.
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No. 869,233,

Specification of Letters Patent,

Patented Oct. 28, 1907,

Application filled April 24,1906, Serizl No. 313,409,

To oIl whom it may concern: :

Be it known that I, Wauren M. Cross, a citizen of
the United States, residing at Kansas City, in the
county of Jackson and State of Missomi, have invented
a new and useful Gas-Gencrating Apparatus, of which
the following Is a specification. ‘

My present invention relaies to a gas generating ap-

paratus and is designed more particularly for the equip-
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" heated in said chamber, will also serve to prevent the |
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ment of self-propelled vehicles. :

The primary object of the invention is to produce an
apparatus for generating what is known as producer gas
frony a body of coal in 2 novel manner which will in-
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 & gen-
erator of simple and durable construction composed of

* the least possihie number of parts assembled in a man-

ner to facilitate their disorganization for purposes of
cleaning and vepair, and their re-assemblage, without
the employment of skilled Iakor. .

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

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 {rom the exterior of the generator
or entirely withdrawn from the generator, as circum-
stances may require. o

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 be hereinafter described, illns-

“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 2—2
of Fig. 1. TFig. 3 is a similar view on the line 3—3 of
Tig. 1. ‘ : :

Each part is indicated by the same reference nu-
meral throughout the views.
- The generator comprises top and bottom members

15 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 member
15 of the generator is preferably in the form of a hollow

* casting defining a fuel chamber 18 having a hopper
- bottom 19 surrounded by an annular air. chamber 20

55

having at une dide thereof an air inlet 23 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

I its seat by 2 spring 24 bearing at one end against the
cap 23 and at its oppusite end against the hand wheel
25 of a cap refaining device having the form of a screw
26 baving its lower énd screwed to a cross-bar 27 of the
member 15.. That portion of the screw 26 which passes
through the cap is of plain cylindrical form, as shown,
in ordér to permit the screw to move endwise for the

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, .50 as to absolutely
exciudeair when the motor is running.

The upper ends of the air tubes 17 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 iz closed by a cap 29 retained in place
by hinged bolts 30 carried by the wall 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 displocement by lock nuts 33. :

Rising from the cap 29 at the center thereof is a
bearing sleeve 34 through which extends the stem or

central opening 37 in the top wall 38 of the member 186.
To facilitate the manipulation of the grate, the stem 35
thereof is provided at & 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 af the same timé enables it to be entivel y
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 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 dgsirable bhefore
the full charge of coal has been cohsumed, -

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-
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 ita 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

standard 35 of a grate 36 located within an enlarged
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purpose of regulating the tension of the spring 24. By~
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to the apparatus in order to prevent the sime from -
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from the shell 45 to the fnmer :ﬂd@ ;t Lh(i‘ wall 43 and
forming a gas o1 ne maper end of the generating
chamber 42. This gas ouilet 47 is protected, to pre-
veni the clogl
of the hopper
of the hopper 19 ex‘m ds nearly to the lower side of the
gas outlet snd is sufiiciently tapered to produce a sur-
rounding space which will not be occupied by the fucl,
thus p&mﬁtm’* free escape of the gas by way of the out-

thereof, 1)5 the tapered lower end 48
it being observed that this lower end

lat 47. The bellew.tierods or air tubes 17 may be
8C7E d or secured in any cc’o_er suitable manner to the

membera 15 and 18, bui
paszed. through openings i
aac’. aze movm ed with ﬂut" 178 Whlcn may be screwed

st the opposite

e'm

The opom
ing that s body of
nher u2 air passes i'hT‘)U“’]“‘ the
it serves to cool fh{; vﬂH of 1he hopper 19
ated. - The escape of the producer
47 induces a draft which draws the

ollows: Assura-

indet 21 whevre
and iv initially he:
w the outlet
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air down through the tube 17 from the upper air cham-

Wer 20, During ils passage through the tubes 17 the
moist air is heatsd to a high degree and {rom the tubes
'it finds its way ic the lower air chamber 28 and thence
@ the combmuon chamber 42 which latter, by reason
-of 'the previous heating of the air, is not cooled by the
pasaage of the air thereto.
The grate may be operated {rom the exierior of the

‘generator by the menipulation of the handle 39 or by

lopsening the nuts 82 and 33, and swinging the hangers
38 outward, the cap 29 may be removed and with it the

grate 36, when it is desired to gain access to the interior
ci the genorator to clean or repair the latter.

It is thought that frem the foregoing debcn.stwn the
ion and opersion of m ﬂy apparatus will be ap-
ood, however, that while
ibed iy deemed
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tions, and varisilons of £
e us may come fairly within the scope of
ved.

gensrator, comprising An upper énd member of
vical-form, provided with an gamulst bottom
downwardiy tapered {vom the
. at o peint above the hottom wall
inoer edge of the bottom wuall, to

.

intersecting. €

define o fuel recepisele ahove the hopper, aund au an-
nuiar air chamber below fthe fuel chamber and defined

om wails of ithe menme" ‘mi the

chamber
‘w(" ted bc)ew me b

air

a gas >uriel

ig in ity
inuer
the end
sresien ded

inter
2

he right to-effect /1ower member, said. t{e-vode heing located

he fus-

above. . the-

and”’

throlgh and secured to the bottom wall of the upper
member and the top wall of the lower member and serving
to hold said members frmly against the cpposiie ends of
the inner and outer cylinder ajd ti
intermediate of t} viinders and closely
2 mdu

2. A gas geperator ‘comprising separate upp d-lower
. rncml,w. rs of like diameter; the upper member having
nuular botom wall and a downwardly tapered hopper
constituting the hopver Lottom of ‘2 fuel receptacle and
the top and inner side wall of an snnular air chamber
underlyin
having an annelar top wall corresponding to the annular
vottom wail of the upper member, inner and outer concen-
tric cylinders jntevposed hetween the annular wails of the
end members to define a generating chawber within the
inner cylinder and an anmuar space hetween the cylinders,
hollow tie-rods extended through the anmular walls of the
end members between the inner and outer eylinders but
disposed closely adjacent to the innev cylinder to be heated,
insulating material interposed betwesn the hollow tie-rods
in the outer cylinder, a te located at the bottom of the
generating chamber, an aiy injef Yor the air chamber of
the upper member, and a gas outlet for the genervating
chamber.

080 A gas "ené"ltor
tinet upper and lower end members of hollow cylindrical
form and of the same dismeter, intermedinte coneentrie
cylinders separating tihe end mewmbers, hellow tie-rods cou-
stituting the solé connection belween the end members and
serving to draw the same against the hosife ends of the
eylinders, the upper end :member : an -annular bot-
tom wall, an air inlet immediaiely abeve the hottom wald,
a gas outlet immediately beiow the hottom wall, and a
hopper wall .extending from the side wall of the upper
member intermediate of the ends thereof and Intersecting
the igner edge of the bottvm wall and exténded below the
game and opposite the .gas outlet, and the lower end mem-
bér having an annpular top wall corrcsponding with the
annular bottom wall of the upper wember and likewise
lmposed against the ends of the inner and outer cylinders,
removable caps closing the outer euds of the upper and
fower end members, and-a grate carried By the cap of the
lower member and surrcunded by the snuuiar upper wall
of said member. .

4, A gas generator cocmprising an upper end member
having an annular bottom wall, and & hopper downwardly
tapeved from the side wall of the mamber and intersecting
the inner edge of the bottom wall to deflne g fuel,recep-
tacle above the hopper, and an annular air chamber balow
the fuel chamber and surrounding the hopper; said upper
member heing formed with an air mlet";@nd a gas outlet,
2 bollow lower end member baving.a grate cpeting in its
top wall and a grate located in- sald opening, inner and

adjucent to the

comprising two separate and dis-
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outer cylinders interposed bhetween the end members, 'and-

};'bllow tie-rods having their ends extended -
Lottom wall of the upper member and ibe iop wall of the
intermediate of
the c},Imdm's and closely adjacent to tha
oA "enerator comprising & geney:
hollow . member supporting said cnquer and having. a
"1.1;e opening at the bottom of the geuemtnsz chamber, &
remo}vablﬂ cap closing the bottom of the hiollow member, a

g chamber, o

ds being located

g the fuel roceptacle, wnd the lower end member |

80

85

100

106-

110

118

inner cyiluder.’’

grate supported by the cap ané locsted in the grate-open-
ing, and/a grate operating devive located bLelow:.the eap: .

¢ facilitate the manipulation of the grate when the cap
s in place,

6. A gemerator, comprising o gemerating chamber, 5
hollow member supporting said chuamber and having a
avite vpening, a removable eap closing the lower side of
‘thé hollow mewmbder, a grate located in the grate opening
amd havipg a stem afforded a bearing in the cap, and a
evdnk connected ‘to the stem below the cap to facilitate
the manipulation of the grate w hen the cap is in place.

§

“7. A generator, comprising a generating chamber, a
hollow member supporting. said amber and having a

zrate opening in its upper wall, a cap clesing the lower

< side of the holow meniber, hiaged bolts carpried by said

member and provided with nuts for fhe retention of the
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cap, o grate supf)orted 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 CODI]_)I'ISH)“.,” separvate upper and lower
members, the upper member having a bottom wall and a
downwardly tapered hopper, said hopper constituting the
hopper bottom of 4 fuel receptacle and the top aud inner
side wall of an air chambet underlying the fuel receptacle,
and the lowdr end member having a top wall correspond-
ing to the bottom wall of - the upper member, inuner and
outer walls inter posed Letween the end members to define
# generating chamber within the inner wall and a bl)zlce
between the inner and outer walls, hollow tie-rods extend-
ing between the upper and lower members but disposed
closely adjacent to the inner wall to be heated, a grate
located at the botiom of the generating chamber, an air
inlet for the air
ontlet for the generating chamber.

9. A gas generator comprising rwo separate and dis-
tinet upper and lower end menibers of hollow' c¢ylindrical
form, iutermediate cylinders sdeparating -the end mem-
hers, hollow tlerods serving to draw the end members
against the opposite ends of fhe cylinders, the upper end

member having an annulay botfom wall, an air inlet above.

the hottom wall, a gas outlet below the hottom wall, and

chamber of the upper member, and a gas.- |

2

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

‘gas outlet, and the lower end member having an annular
. top wall corresponding with the annular -;bo'ttom 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 cylindrical end .inem-

bers each, having® its outer end open and its inner end
. provided with a fransverse annular wall,

a cylinder de-
fining a generating chamber, air tubes rétaining the an-
nular walls of the énd members against the opposite ends
of the cylinder, mmovz}blé caps closing the open outer
ends of the end members, a grate carried by one cap and
located in the plane of the transverse annular wall of the
adjacent end meémber,-and a hopper dividing the upper
member into a fuel recepiacle and a surrounding air
chariber, an air inlet for the air chumber and a gas out-
let for the generating chamber. .

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

. WALTER M. CROSS.
" Witnesses :

 Lewis E. KNERR,
0. P. Bror
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