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UNTTED

STATES PATENT UFFICE.

JAMES W. CHISHOLM, OF SAN FRANCISCO, CALIFORNIA.

WATER-GAS GENERATOR.

SPECIFICATION ‘.E'orlﬁing part of Letters Patent Mo. 652,082, dated June 19, 1800,
Avplication filed October 4, 1889, Herial No. 732,545, (No model.) - |

1o all whom it may concermn:

Be it known that I, JAMES W. CHISHOLM, a
citizen of the United States, residing at San
Franeiseo, in the cpunty of San Franciseocand
State of California;have invented certain new
and useful Improvements in Apparatus for
Manufacturing Gas, of which the following is
& specification. | -

My invention is an improvement upon the
apparatus for generating gas shown in Letters
Patent of the United States

404,200, said patent also having relation to
patents of the United States numbered, re-
spectively, 404,108 494,199, and 494,201, The

special points of the said improvement and-

- the purposes thereof are fully set forth here-
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inafterin connection with the accompanying
“drawings, in which—

Figure 1shows alongitudinal section of m A4

- Improved gas-making plant.  Fig. 2 shows a
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‘horizontal section of the same; and Fig. 3

shows, partly in section and partly in side
elevation, a form in soms respects modified.

In the reorganization of the apparatus
shown in the Hall patent, No. 494,200, I have

sought to economize heat and to obtain a

more perfect and even continuity of opera-

tion,and, further, toimprove theeffectiveness |

generally and dyrability. To this end Thave
used a single regenerator, in which an even
and controlled heat is maintained, and have

connected therewith two generating-furnaces,

symmetrically arranged in their relation to
the single regenerator, so that their action is
uniform, and one may be made to reinforce
or take the placeof the other under precisely
the same conditions, and thus maintain the
same even action whieh I have found neceos-
sary to the best operation of the paculiar form
of regenerator of the said Hall patent. These
furnaces are shown in Figs. 1 and 2 at Fand
I, each having a fuel-chute leading from a
hopper H and provided with & valve 2, these
gserving to maintain the pressure. An inlet-
passage for air in this form is provided below
the grate by pipes4. Steam-pipes S discharge
into, above, or below the fuel. In thisI have

~changed the organizéiion of the said Hall pat-

ent, and thereby dispense with the interme-

diate mixing-chambercf that patent. By this | rent and thereby eliminated therefrom. This

. granted to Hall
onthe 23d day of March, 1893, and numbered

)

F

{

“this.

| generator and introduce therein w-matéria]ly—

different product, better fitted to be acted on
by this special kind of regenerator. As will
be observed in Fig. 2, the furnaces are sym-

metrically arranged in relation to the regen-
erator and are connected therewith by pipes -

10, having cut-off valves 11. These pipes, as
shown in Figs. 1 and 2, pass directly into a
dust-chamber embedded in the brickwork
with the regeneralor-chamber. Bothfurnaces

‘bear the same relation to the regenerating-

chamber, and therefore act preecisely alike
upon it, and one. or the other may be uged
with precisely the same effect upon it. When
one furnace begins to fail or from any cause

may be started and turned-on, and when fully
In action the one may be shut off without any
interruption of the even action. - By draft
and suction, hereinafter explained, the con-
ditions within this one regenérator are .con-

trolled, and this regenerator, therefore, with
‘the duplicate furnace and the like construe-

tion,may be used continuously withoutchange

55
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needs to be withdrawn from action, the other -

25

from one regenerator to another and conse-

guent loss of heat,

draft-Tarnace. In order,however,to maintain
the pressure therein, I usea mechanieal poker,
consisting of a woight 9, suspended by achain
from a drum inclosed in a box covering a hole
in the top of the furnace through which the
chain moves. Farther, I have showr 3 me-
chanicalstoker consisting of a chute 1,leading
from a hopper H, whereby coal may be Sup-
plied to the furnace without opening the fire-
chamber. | | -

The preferred form of furnace shown in
Fig. 3 is a downdraft-furnace having an air-

foreing pipe leading from a blower B to near
I haveshownanagi-

the top of the furnace.
tating mechanism in a water-tank J, through
which the.air passes, but make no point.of
The ‘downdraft-furnace permits the
convenientuse of the dust-chamber in the ash-

pit and has below the grate a downwardly-
Inclinedwall 18,extending partially across the

path of the descending produects of combus-
ticn, s0 a3 to cause the particles of dust im-
pinging thereon to be deflected out of the cur-

change I bring the furnace nearer to the re- | dust-chambetr may be as large and complete

R
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the rectangular shape.
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a® necessary forthe removal of the dust., It
can be supplemented in its action by utilizing

for the same purpose a part of the first regen-

erafor-chamber. 1 have shown sueh a sup-
plemental chamber at I3, associated in the

brickwork with the regenerator-chamber,and

in which a deflecting-wall D' extends in frong
of the passage 10, controlled by wvalve 11,
leading from the furnace. The downdraft-
furnace not only thus affords a dust-cleaning
space in the ash-pit and tends to bring i;hﬂ
furnace practically nearer to the re egenerator,
put the forced downdraft also acts more ad-
vantageously in connection with the special
kind of regenerator and with the suction
which I use at the discharge end of the ap-
paratus. This may consist of an exhaust
pamp or fan B, I{ acts in conjunction with
the forcing mechanism to maintain the pres-
sure in the apparatus at about atmospheric
pressure, preventing inward leakage of air or
outward leakage of gas even when the {uel-
door is opened. It also in like conjunction
serves to contrel the distribution of heat

throughout the regencrating-chamber and to

malke the movement of the producets of com-
bustion even and uniform throughout the ap-
paratus. This I have found to operate with
best effect in the peculiar kind of regenerator
of the Ilall patents aforesaid. Itisspecially
adapted to the construction and arrangement
of the series of aggregated regenerator-cham-
bers shown herein and forming an important
feature in my invention. Inthe reorganiza-
tion also I have abandoned the rectangular
form of regencrator of Hall and adopted a ey-
lindrical form as having peculiar effect on
the iiall electric regenerating devices., These

devices being excited to action by heat are
in a eylindrieal form heated uniformly, and-

therefore operate unifornily as they do not in
Irarther, tho gases
moving evenly therethrough the flﬂpo it of

e&rhﬁu occurring in the xeet.:mgnla,r formand

interfering with the electric actionis avolded.
urther, for the best effeet T have found that
prolonged action of the electric regenerating
devices was required, as well as uniformity of
movementof the gases throughall narts of the
cross-sectionof thechamber., 1thereforehave
used several subordinate cylindrieal cham-
bers, cach of such arca of ¢ross-section as to
maintain auniform movement of gasesamony
the electric devices, and have aggregated
these in such numbers as to secure continu-
ous exposure fora sufficient time of the gases

to the clectrie action. Thus I have sought
at the same time even and ]31‘01(}1]”(“(1 action
of these electrie deviees vn Lhe passing gases.

A farther problem presented itself—how to
aggregate thesesubordinateeylindrieal cham-
bers so as to best resist strain, retain heat,
and provido for aceess to cach chamber., This
is explained more fully hereinafter. Tho
auhordumle d;.unhm"‘* Or passages are mdi-

cated at ' R?, &e., in Fig. 2, and in these aro
arranged the e]uctric devices, such ag Lhoso

;

i IA{t{h‘Fia

shown ia the Ifall patents, MNos. 404,190 and
404,200 aforesald, the arrangement ﬂ:lbo be-
ing such that passages are provided tor the

movement of the products of combustion .

through the chambers. if the form of fur-
nace shown in Kig. 1 be used, one of the ey-
iindrical chambers {marked 1)) nearest tho
furnace and next aiso te the first re egeners HOT-
chamber is used as & dust-ehamber, being
provided with an opeﬂintr 10 from the fur-
nace and a2 dellecling-wall
the products of combustion linpinge, and Le-
ing deflected pass under Lthe lower edge and
up to the opening 15 leading to the wﬂtwa-
ous regenerater-chamber.

the cylinder at 1J; but in the form shown in
Ifig. 3 it only partly occupies that cylinder

where it only supplements the dust-chamber

in the furnace. It will be observed first that
these chambers are of comnaratively-small
area in eross-section; but by these connee-

‘tions (shown at 15) alternately at top and Hot-

tonm the produets of eombustion move threugh

an extended passage ol compara vbively-small
ATCA 11 CrOSS- qoemon atany point and through-
out provided with the eleciric devices, which
thus act upon the gases throughout the en-
tire length of the aggregated chambers, and

combined suction and blast, act uniformly
and always with their full effeet. In order
to afford mutual support to resist and ceun-

teract strains and to economize heat by re-

ducing radiation, I have aggregated these
chambers side by side and embedded them
and ineclosed them in a brickwork.
observed that the subordinate or individuni
chambers aroe so located that each is accessi-

I, against waich

This dust-cham-
ber (shown in ¥igs. 1 and 2) wholly cccupies

It will be.
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by reason of the even movement, due to the -

xary
O
O

ble from opposite sides {through a suitable

from thoe outside, while one is ar-
This arrangement m-

Iﬂl

manhole)
anged at each end.
fords mutual Sﬂpp{}‘t sorving to retain t
heat and to inclose thoe whole. I form the
wall with its inclosing shell in eurved 5113,}}“
to equalize the heat resistance and the strai
and prevent unequal action and bumiging.
"The form shown isin cross-section approxi-
matelyoval and thechambers are intwo lines,
with one at each end. In the zhambers i
nave shown the
spectively, the iron and copper or other ma-
luml of opposite polarities.  The passags
from the last regenerator-chambers leads &i-
rectly Lo aow ator-hoater K, throughw hwh the

cases are made 10 DAss mereiy ¢ (0 save haat
Thence said gases passdireebiy in:.-r ,;1 serm:%i:ff 3
L, of whien two are showi in e, 3, with =
cooler or condenser €, outside of whieh i8 tus
suction fan or pu m_p. ‘The exhaust-pump
is conneeted to the gas-passage in the con-
denser 0 at 19, and thus is in position to

draw the gases as they DASsH throuw h_ tha an-
paratus,  Itwill be understood tha f the foree

Af suetion is regulated and made 10 corre-.

spond to that of the forcing-blast of the far-
As the sald blasy acts withh greatest

crucibles, which contain, re-

t IO
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force at the beginning and diminishing to the |

end, so the suction acts reversely at the end
of the apparatus with greatest force, dimin-
ishing toward the furnace, so that these two

- blasts are the complement of each other in

the apparatus, and by varyingone in relation
to the other any required pressure may be
maintained in the apparatus and the move-
ment of the gases is made more uniform.-
The downdraf t-generator igspecially adapt-
ed to the peculiar kind of regenerator of the
Hall patent. For its successful action the
quality of the gases and their component
parts should be constantly regualated. This
can be done in a downdraft-furnace without
interfering with the draft. The condition of
the fire may be watched, the formation of
crusts broken and cavities destroyed, pre-
venting excess of air or other inequalities in

the produecfts of combustion which would im- |

pairthe operation of the electric regenerators.
T elaim—

1. In a gas-generating appamtus a regen-

~ erator consisting of several closely connected
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chambers, ea,oh having receptacles contain-
ing ateua,ls of Oppomte polarities, a dust-
ch&mbel in direct and close communication
therewith, and a furnace in direct and close
communication with the dust-echamber, sub-
stantially as described.

2. In a gas-generating apparatus, a regen-
erator consisting of several closely-connected

chambers each having receptacles containing

materials of opposite’ polarltles a dast-cham.-
ber conneeted closelyand directly to the gen-
erator, and a pair of furnaces each closely

and directly connected to the dust-chamber,

substantzally as described.

In a gas-generating apparatus, a regen-
emtm conmsmnwot several closely- cannegted
chambers each h::wing receptacles containing
materials of_opposite polarity, a dust-2ham-
ber or dust-chambersin close and direct com-
munication therewith and a pairof furnaces
in close and direct communication with the
dust chamber or chambers, substantially as
described. .

4. In a gas-generating apparatus, a leﬂ'en—
erator conmstmn‘ of several closely-con nected
chambers each having receptacles therein
containing materials of opposite polarities,
with passages for the products of combustion
among sald receptacles, a dust-chamber in
close and direct communication with said re-
generator, and a pair of furnaces in close and
direct comimunication with zaid dust-cham-
ber, substantially as described.

5. 1n a gas-generating apparatus, a regen-
crator consisting of several closely-connected
chamberseach having electrical means within
itself actuated by the heat of the products of

~combustion passing through 1t, a dust-cham-

ber closely and directly in communication
therewith, and a furnace connected closely

-aud directly to the dust-chamber, substan-

~#ally as deseribed.

In a gas-producing apparatus, a down-
dlaft fuumee, a dust-chamber connected
closely and directly thereto, and a regenera-
tor consisting of several chambers each hav
ing receptacles containing within it materials
of opposite polarities closely and directly con-
nected to the dust-chamber, substantially as
described. |

7. In a gas-generating apparatus, a regen-
erator comprising a plurality of eylindrieal
chambers symmetrically arranged in paraliel
rows with a single ehamber at each end of
said rows, and surrounding structure of sub-

stantially-elliptical form, embedding and sur-

rounding said plurality of chambers, sub-
stantially as described.

8. In a ecas-generating apparatus, a regen-
erator cousisting of several closely-connected

~chambers cach containing receptacles filled

with materials of opposite polarities, a down-
draft-generator, a pressure-blower connected
with said downdraft-generator and arranged
to forece the produ¢ts of combustion through

the regenerator, and a suction - blower ar-

ranged on the opposite end of the apparatus
.fmd acting to draw the products of combus-
tlon 1in the generator, substantially as de-
scribed, thereby equahmnﬂ' the pressure
throughout the apparatus.

9. A regenerator consisting of several
closely-connected chambers each having re-
ceptacles containing materials of opposite po-
larities in combination with the downdraft-
furnace, of a gas-producing apparatus, and
2 downwmdly inclined deflecting -wall ar-
ranged below the grate, and, in the path of
the products of combustion and with an ash-
pit below the wall, substantially as deseribed.

10. In a gas-generating apparatus and in

- 70
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combination a regenerator consisting of sev-

oral closely-connected echambers each pro-
vided with electric means within itself ex-
cited to action by the heat of the products of
combustion, and a generator consisting of a
furnaceforcarbonaceous materialand closely

connected therewith, and means for supply-

ing air and steam to said furnace, substan-
tmlly as described. ' -

11. A regeneratinig-chamber consisting of
a series of Sl.tb(}ldlnme cylindrical chambers
arranged side by side and connected to form
a continuous passage for the gases there-
through,said subordinatechambersbeing pro-
vided with receptacles containing materials
of opposite electrie polarities said chambers
embedded in i comumon brickwork, the con-
tour of which. is curved to conform to that ot
the inclosed series,substantially as described.

" Intestimony whereof I have allixed my sig-

nature, in presenre of two witnesses, this Sth
day of September, 1894,

JAMICS W. CIHISITOLM.

Witnesses: S
SIDNEY C. KASTMAN,
JAMES V. DAVIS.

e
| --ii -

IT1O

115

120

125




	Drawings
	Front Page
	Specification
	Claims

