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ANDREW KNOBEL, OF MONROE, WISCONSIN.

Zetters Patent No. 76,203, dated March 31, 1868,
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* IMPROVEMENT IN HOT-ATR FURNACES

B e o

~ @he Schrvule refeieey to in-fhese Hetters atent 10 making et af e s,

70 ALL "HOM IT MAY CONCERN:

Be it known that I, AnorEw KNoBEL, of Monroe, Green eounty, Wisconsin, have made certain new and
useful Improvements in Heating-Furnaces; and Ido declare that the following is a full, clear, and exact deserip-
tion of the construction and operation of the same, reference being had to theé accﬁmpanying drawings making.
part of this specification, in which— | |

Figure 1 represents a vertical-section.- __

Figure 2, a horizontal section on red line in fig. 1, marked 2 2.

Figure 8, a horizontal séction on red line marked 3 .

Figure 4, 2 horizontal section {C}_Il- red red line marked 4 4.

Figure 5, a horizontal section on red line marked 5 &.
Like letters refer to like parts in all the ﬁgu'res.- .
The nature and object of my invention consistin constructing a heating-furnace so as.to more perfectly
consume the fuel and utilize the heat generated; in making provision for keeping the heated air moist; in pro-
viding a gas-burner of peculiar construction above the fire-pot; in the peculiar construction and arrangement

- of the passages_a.nd chambers for heat-and air; and in the several devices_'and_ combinations: hereinaftei"full'y
set forth. | | - | | -
To enable others skilled in the art to make and use my invention, T proceed to describe its censtruction
and operation. | | | o | | o |
In the drawings, a represents the ash-pan; o/, mouth of ash-pit; @'/, four supports on which a rests. The
ash-pan has a regulator or door attached for regulating the air to be consumed. The pagy may be filled with
water, as shown in fig. 1. The water, becoming heated, ovaporates rapidly, and the vapor ascending through
the grates, and being mixed with fresh air, causes a thorough combustion. The fuel is placéd on ‘the grate b.
¢ is the fire-pot, the opening to which.is closed by the door ¢’ ¢/’ is the connection between the fire-pot and the
wall or enclosure. Above the door or opening ¢ is a narrow air-passage; which conveys, in fine streams, hot air
to'the gas-burner ¢ above the fuel. This passage is provided with a door or regulator in front. The gas-burner .
e consists-of a cylindrical basin suspended above the fireplace, as shown in fig. T, manufactured of suitable metal,
and provided with a number of perpendicularly-arranged plates, and the spaces between the plates should together
‘have greater capacity than the smoke-pipe j. #is a cylinder, above and resting upon the gas-burnere, through-
which the products of combustion are conveyed to the smoke-passages. g represents vertical pipes, as shown in
fig. 3, which pass through the plates ¢’ @'/, connecting them together, and forming passages through which air
enters the furnace. ?z,_repre.sents_other vertical pipes or air-passages, similar to g, and located above them, passing
through and connectingthe plates 2!/ ="'/, The central pipe A’ is made removable, for.the purpose of cleaning,

when necessary. ¢ represents the pipes through which the sinoke 1s conveyed from the body.of the furnace into

the escape-pipe 7, which is connected with the chimney. The diameter of this pipe is one-third the diameter of

the grate b, and it js provided with a regulator or damper, and a door for cleaning the pipe.j outside of the wall
9. The passage for the smoke-pipe j between the cylinders s’ and ¢/ is closed around the opening by a sepa~ -
rate pipe, somewhat larger than 7. % is an annular plate, provided with annular fianches, to which the eylinder
Fand plate &’ are connected; and by which the fire-pot and smoke-passages are entirely separated and. cut off
from the air-passages.  That portion of the furnace containing the air-tubes and cylinders is supported by the
pillars m. Water-tubs n, provided in front with a funnel and cock, rest on iron rails.. o-isa conical plate to
convey the products of combustion to the spaces between the pipes g, and to prevent the passage of the smoke into

. the air-chambers. o’ is a bar supporting the inner endof the pipe j. ¢ represents covers over, ports, for cleaning

r the,smoke—gassa‘gast” t/’" ¢ ¢'. The smoke-passage ¢ can be cleaned:through the door . 8’ 8" are two cylin-
dersor cylindrical sections. s rests on plate z’/, and ¢’/ rests on the upper edge of's’. . Theplate '/ is supported

! by s'/. The two plates 2’/ 2’’" and the eylinders s’ s” form a large space, ¢avity, or chamber, A, in which to

} heat 2 large volume of air, which is heated partly by the heat in the smoke-passages surrounding the cavity or

-

‘chamber A, and partly by the pipes ¢ and j which pass through the chamber A, ¢ ¢/¢""2" /" are large cyliudefs:
standing one upon another, and surrounding the wholg of the apparatus above the plate 2/, and, with the cylin-
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.1 .derg ¢’ §", forming . smoke- -passages, as shnwn. Together, they form the surroimding of the smoke and air-passages,
- and also form a heating-surface to heat the air between them and the walls 2 9. These Lyhndcrs. as well as cyhn- EEEEEERE R
ders s’ 8" and the pipes g and %, are provided with ribs or. })10_]{301310118 or corrugations; to enlaxge the heatmﬁr- EEEREEEERE
. :gurface.: . ¥ v are openings through the walls g, fig. 2, which: continuously supply the appamtub with fresh: air.
i Xhese openings can-be as numerous as may be desu edi They should be provided with regulators, and their SEEEE RS

. écapaclty should equal one-twentieth of the heating- surﬂ.,ce., ~w w are the inner ends of theopeningsvv. 21

arrows.

| _made for heating purposes.
~What I clalm as.my invention, and desire to secure by Letters Patent, is—= =

T Prov;ldmg the ash- -pit.@.and: ﬁre-box e mth lined. openings o' e’ e*s;tendmw tlnmwh the mlter Wa]} sub-},f*"' L

| 'smntmlly as specified. | |
- 2. The suspended gag-bul'ner ¢, constructed and-operating substantially as specified.

.....

<80 Constracting the farnaee in eylindrical sections, so arranged that the ‘widdle. sections s” ia,nd t”’ maybe 0
-=-a-r9m0?@d or others aclded Withﬂuﬁ chanwmﬂ‘ the other sections, sub%mnﬁml]y as speeified, **

T Supportmg the chambered zmd ﬂued 1}0111011 ot the furnace upon the- plllars m, and the combustmn*h?-”f

| -:-perﬁmn apon-the pedesmls a'’,as describeﬂ; so that. the cambustlm pmt:m a md & may b{e remwed m' rephccd”::'“j'z:“jz;i';;e'

mthout disturbing the heating portion.

. The small central chamber f, located lmmedmtdy fibove the gus-burner ¢ and fire-box c, for burmnw the,-

unconsumed products of the fire below, and prov mel with side opemnrra at the.top, door 7, and conical inverted
plate o, substantially as specified. | :

6. The combination and arrangement of the fire-box ¢ and wms-burnm e, with the eylindrieal scctions ¢ ¢t/

g1 g1 and ¢ s, divided and | supported by the horizontal pla.tea z! o'l 2 x!, substmtmlly .ns and for the

purposes spegified. | o
| ANDREW KNOBEL.

Witnesses:
L. L. Boxb,
H. A, WEST.

-+ @ base-plate, on which the cylinders ¢/ ¢/ ¢///'¢/// rest, as shown, and: this plateis supported on pillars m,’ andis
. connected with plates 2’/ by the pipes g which support it: . 2/ is the plate on'which: fhe cylmdcrssrcsb. cgMisw o
-, plate resting onrcylmder "/, and perforated by the opcmnnﬁa g air-pipe 4, and smoke-pipesé. 2/’ isan upper -
. plate, resembling &', and perforated by openings 2.¢. y yis an enclosare, of common brlck encloamtr the (0 i

-+ apparatus, and at proper distance therefrom, but it should be so far aw: ay - thrlt a current will be ereatedin the @ 0
. space, utilizing the heat of the outside surf&ce of ‘the -apparatus.: ‘2 is an: outlet for the air after it has been =
.+ heated.. Eaca outlet should be-. prowﬂed thh Q 1'egu1a,|,01* and the ca.pac}ty Of the euf'lcts should be inthe aggre- ' 0
'-usg%teahttlelm'gerthanthemletsqﬁw | ihriiaiii
. The flesh-coloring in the drawings shows the -‘111~c:11'1'ent uhe wlute shaw the sma e currents.- Thesections =
rzcutthroumhlronafecoloredb}ue thebrmh-wmkwd ' S
1+ Lhe furnace may be made of cast.or sheet iron; or ﬂ"u..,,..;::uztable material, and the several parts imay-be
IRREEE cemented twether mih 2Dy suitable: compamtmn When made of ‘etther ma ..rema.} the f'urnace‘ mll be made In'5 EEE R
r=zuylmdrzealsect10ns,a&shown.- B e I I L IR I I I I '
o0 X6 will be seen (that the: cylmdem ' and £ can be rcanwe-‘l and .the upper.one, ¢/, with ‘its flues and
ERRE plpeS, attached to cylinders s’ and ¢/, and ﬁt without any change in any of thelemmmtw cylinders, and thercby: EEREEEE N
- materially 1*educe the height of tho furnace. | Additional ones can also be inserted, so'as ‘to increase its height
- undadapt it to the hmght of any basement or place where it is to be used, and all of ‘these changesiin hemhtl SRR
. and capacity can be: produced without any changc of construction or of patterns, which is of great a,dx anm rre, SRR AR
1 @-partlcular]y when made of castiron, and of great convenience in adapting it to different localities. SEEEEEREEE
..+ In use, the fire is made in the usual manner. - Air. ‘may:then be admitted to the fire-chamber thr;}ufrh the SEREEEE
SRS paSSage d, to-aid the combustion of the gases in the: gas-burner e. ‘An intense: heat will be formed at thzs poing, 0]
+ the burner:/will become red hot, a. 1*ap1d current of air will be pro duced and smoke and gases will be thoro u{rh]y SRR
. consumed. . The he‘lt and unconsumed products pass into the SmﬂkL*Bll&lﬁbel‘ immediately above the evlmderf, EEREEEEEE RS
- and, ﬁndlllﬁ' their way: around tho air-passages g, pass into the smoeke: -passage between the outer-eylinder #/’ #1772
. and ¢" 87, Thence, they pasa mto the upper smoke-chamber, aund, there finding their way through the spaces
o _::.;:'awund the air-passages %, “they pass: dwm ards, thr ouwh the pipes‘zinto the Gutlet-pipe Jy 28 1ndlmted by thg*':ffff: R

o+ Currents of air entermg at the ﬂpemngw pass into the apparatus,and tmowh all the air- -passages therein, =
| _1;-,____.,;.@11&-&1:;6 around the apparatus to-the. opening #, taking up: nearly all'the heat generated, and’ by means of the
... peculiar arrangement of the passages for heat and air, nearlyall the heat'is utilized. The 'm is lqept mmst by-:f”
o -means. of evaporation from the reservoirs: 9, anda supply of hot water: ig #]80: prw.‘lded s - |
e A Water-msewmr might be so Phcgd that one end would project into the ‘space ubwe the buraer ey :.mdf*;';'“”f“””*“ R
""::;:there be in contact-with the flames. A great quantity: of ‘hot water: could thes be obtained, or steam’ cﬁuld be":””" B
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