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fo all whom it ma 1y COnCern:
Be 1t known that I, JAMES L. JUDGE, a citi-

zen of the United Smtes residing atb Mllwauk ee,

in the county of Milwaukee _m_ld State of Wis-

consin, have invented certain new and useful

Improvements in Furnaces; and I do hereby
declare the following to be a fu]l clear, and ex-

act deseription of the mventlon such as will
enableothers skilled in the art 0 which it ap-

pertains to make and use the same, reference
being had to the accompanying drawings, and

to letters or figures of reference marked there-

on,which form a part of this specification.
My invention relates to improvements in

"fm*lmces for burning soft coal; and it pertains
-to certain combinations and arrangements of |

the parts, as herein set forth, and distinetly
pointed out in the claims.
My invention is further explained by 1611,1*
encetotheaccompanying drawings,in which—
Figure 1 represents a longitudinal seetion
of the inclosing-walls, showmg a side view of
the flucs. Tlﬂ 2 1s an end view. I'ig. 3 1s !
top view. 1*1?‘8 4 and b are details.
Like parts are represented by the same ref-
erence-letters throughount the several views.
A 18 the inclosing-wall, which may be made
of sheet metal, but lsplefm ably made of brick,

a8 shown. .

B 1s the fire-box or combustion chamber in
whicli the coal 1s burned. |

C 18 the grate to the fire-box, Deneath “]]1(3]1
1s an ash- bOK and air-passage, D.

I Eare a series of fines wlucl] are arranged
at right angles to
in Ifig. 1, having their frontends only extended
above the fire-box. The lower series of flues
are connected at their front ends to the fire-
box by ducts I, while the rear ends of the up-
per and lower series of flues are in like man-

ner connected together by the short dacts G,

and the upper sides of the upper flues are all

~connected with the horizontal smoke-pipe H
by short ducts I. Those conneections only

which are between the first two flues of the
seriesare shown. Theotherflues in the series
are, however, conneccted 1n like manner to
each ofher and to the fire-box and pipe.
Tire being started in the combustion-cham-
ber I, the 11(:-113 flame, and other products of

combustion pass up througli the duet I into

the fire - box, as shom]?

L
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and from thence rearward and up through the

‘ducts G into the upper series of flues K, then

forward through the apper series to and up
through the duets I into the smoke-pipe H,

thmuwh whieh pipe they escape to the ehlm-
ey or open alr. |

To facilitate the cleaning of the flues E &

their front ends are e\tended forward through

the wall of the furnace and provided _wlth
closely-fitting doors J,which are either hinged

to the end flanges, K, of the flues or secured

thereto at their upper ends by a pivotal bolt,
I, as shown. When it 'is desired to c¢lean the

which nearly fills the open space 1n the flue.
This is pushed rearward,carrying before it all
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flues, the doors of the upper scries are first
ol}med and a scraper is inserted, the blade of

the soot zmd.a(','mmmlatrio'ns to the rear end of 7o

such flues, when-it falls through the duets G
into the 1‘@11 ends of the lower flues. All the
upper flues being thus cleaned,the scraper is
1nserted into the lower series, ..mcl the soot is
thereby drawn forward to the duét I, throngh

t which 16 falls 1nto the combustion- clmmber

passing through the same to the ash-box be-
low, when it is 1e“1,(]11y removed with the ashes,

The hot-air chamber through which the
flues T B extend 18 subdivided “into six com-
| partments, M, by the central partition, N, and

the two transverse partitions O O. The nam-

ber of compartments may, however, be in-

Tlle Sev'

creased or diminibhed ‘as desired

the ﬂues tG the LOD phte or cover, P, as shown

in Figs. 1 and 2. Thus it'is obvious that all
the heat of the radiators is equally subdivided
into compartments, so that the several pipes,
which are each connected with their separate
apartments, can each appropriate 1ts propor-
tional share of heat only. : *

Anair-space, R, is formed upon Lhe respeet-

ive sides and at the rear of the hot-air cham-
ber between the inclosing-wall A and parti-

tions S and T. S
‘The air-space R serves the twolold purpose

of reducing the waste of heat from radiation

through Lhe wall and as & means of communi-

thIOH from the lower end of the exterior air-
daets, U, whereby cool air may be led from
the mpubmenb to be heated down the air-duct
U beneath the partitions to the radiating-sux-

the front end of the lower series of flues L, | face of the flues.
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1n;the room while the eenter of the register is;
.elosed. . Both the interior and exterior air- j

.. .chambers arc in constant open communication |
. with the 1olet atr-pipe M at the bottom of the
~farnace, as shown in Fig. 1, and as the air in |
the exterior chamber. becomos moderately
o heated by : heat: radiating from -the vertical |
oowalls Tand - passes up thr ough the exterior |
o plpe; Uy 1t 18 qupphul fmm below thonﬂh
- said pipe M. L
D’ are doom fmmeﬂ Llnonnh the pmbltmns
aﬁbove the radiators or ﬂu@%_ by which any
two or more of the ‘apartments: M may be
flj)h;l‘:OWI.l; open o G&CIL fOthGI‘?‘
any fractional: part of: the heat contained: in
the  hot-air
~dampers in the heating

s
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. sion of warm air.
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W are hot-air pipes which communieate be- |
tween the hot-air chamber and the room to be |
;heqted terminating . bencath the: registers A7
1n the (,lnmbm B,

Lhe heating - chamber  through the pipe U.

ch ambm

a single roomn.

I¥" are rods for
doors D'.

The lower end of the duct If' is connected to
the upper edges of the sides of the fire-box BB
by the device shown in detail in Fig.

opening

which I represents the top or cover of the
fire-box, upon the upper sarface of which the
lower half of the ducts I are formed. Incast-
ing the cover I a long narrow strip of sheet-
copper, G, is affixed to its upper surface near

The exterior pipe, U, ter: |
5 -minates at its upper end in the c]mmbor C'
- "That part of the register which covers the
. chamber B’ is fln"wid.ed:w;nh:the ordinary de-
. .vice for closing it and controlling the admis-
- That part of the register:
outside. of the hot-air chamber over chamber |
- Cl1s perforated for the passage of air, so that.
a8 the warny alr 1s admitted into a room, not:
...otherwise ventilated, through the center 1)11)0 z
W, the. cool air is pelmztbed to pass down to |
. I5:
 When, howevel the room is so ventilated that |
~adown current IS prevented, the moderately- |
~heated alr will enter the: room: from the ex- |
- terior pipe, and: thuas keep upa moderate heat |
20

whereby all or

anid ClOSlng the

b, 1n

its cdge, and the apper edge of the sides "
The: cover ‘being =
1userted between the sides II“' the copper strip

H’ are beveled, as shown.:

50;?:];:;?-3'

G’ is turned down over and. pressed firmly

upon such edge.

Thlsdone?a\!sh%ped cap,
I, is placed above and upon the copper strip,
ﬁ\tendmn itsentirelength.
ets, J, are then bolted to the sides of the fire-
a bm_ I’ H', extending above their upperedges

Aseriesof brack- ..

and pr mnded with-arms K’ and nuts I/, The e
nuts I." are then turned down upon a screw-

P\pﬁ.nsmn, .

M is a (luct L]uonmh whmh G‘\li}l ior fm en-; ¥
s tels beneath the 1.:1(11;1Mnﬂ‘ fHuces. SRR
- Having thus desulbed my mvention, 'ﬁ]l:ﬂ,f .
I claim as new, ‘111{1 d{JSlm to %ecm ¢ bv L(},Ltmsg -
Patent; 18— 0 S

REEN b The eombmﬂtmn WILh . qumee hM"mHé SEE R
‘interior and exterior walls and an air- -Space
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firmly upon-the plate or rider I’, whereby the
| copper strip 1s: held down firmly upon the
edges of the fire-box and a gas-tighs: joint
thuebv fmrnod vr]neh W ﬂl not be ’t{fbdtd by: |

“cut thread formed upon the upperendsof the
“brackets J'; thus pressing the arms K’ down

between said walls, of theé interior pipe, W, 0 -
communieating. WJth the interior chamber, tlw SR

exterior pipe, U communicating with the air-
| space between said walls, chambers B’ and <
and register A/, said ;(zlmmbm'z B’ communicat-
1ng with the room through the central part of
the register A/, while the exterior chhamber, (',
serves asamediumof communiecationthrough 8o
~openings 1n the marginal edge of S*’ud IGDISL("IE N
may,: by : closing the | S

plpeq be: t]umx ninto |

with the exterior pipe, as seb forth.. .
2. The combination, with the vertical w
I’ I’ of the combustion-chamber,of thecover
1, provided with sheet-copper flanges G', V-
shaped caps I, series of arms K, and retain-
ing-brackets J’, provided with nuts L/, all sub-
stantially as and for the purpose specified.
In testimony whereof I affix my signature in
presence of two wibtnesses.
| JAMES L. JUDGE.
Witnesses: |
- C. T. BENEDICT,
WM., SINNOTT.
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