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CHESTER §. BATCHELDER,

OF SPOKANE, WASHINGTON.

_FURNACEu'
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To all whom it me&y CONCETTL:

Be it known that I, CHESTER S. BATCHEL-:
DER, & citizen of the Umted States, residing.
atb Spokene, in the county of Spokene and
State of Washington, have invented a new:
and ueefulImprovement in Furnaces, ef WhIch_é I
‘the following is a specification. | }
My mventlen relates pertwula,lly to pel—'

menent muffle-furnaces for use in assaying

and my object is to provide a furnace of: th1si-_.r
kind of generally improved coustruction {
which eha,ll leplace the ordinary bnelc muf-l-
Itis
well known that the brick furnaces of this:

fle-furnaces used for the same purpose.

character are of necessity provided with very

thick walls, thus making the furnaces heavy,
expensive, uuperba,ble and ‘hard to set up.
By means of my lmprovemente the furnace
made readily porteb]eg
cheapened in consbruetwn and may be Ie&d-i
| the preferred manner of joining the parts be—

is rendered light,

ily set up by unskilled persons.

"My invention is shown embodied in a two-?
mufﬁe furnace 1n the eecompenymw dla,w--?
- -~ .|'suitably molded a,nd leeeesed to provide the

-openings and passages heretofore mentioned.
The muffle-supports d project through lateral
‘openings in the wall of- the furnace and the

lﬂﬁ"i’a

“transverse vertical seetion of the eeme, Fig

3 0
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2% a broken horizontal section taken at the
ﬁre-=-dee1 enlarn‘ementof the furnace; Fig. 3,a
- view of a Well known removable door whleh"
is employed while the furnace is being . used-
for smeltmﬂ*pm poses, and Fig. 4 a broken sec-
tional view illustrating the preférred means:
for securing. the sides of the casing together.:
- The fuma,ee comprises 1n, the plefeued;
construction a lmmg Aof refractory mate-
rial, a metallic- casing B, a lining C of as-
bestoe, said lining beme sepeteted from the:
fire-lining A by an air-space a, mu ﬂe-chem-g
‘bers D and E, a fire- chamber F, a grate I,

M 1o- chmmbet

an ash-chamber F? hinged mn

doors D’ E, removeble mufﬁe chamber doors |
D2, only one of which is shown, shelves G H-
at the front of the furnace, a fire-chamber

doorIatthe rearof the furnace, an ash-cham--
ber door J directly beneath the fire- chamber
~ door, and asbestossheets K,covering the sides
~of the furnace and prefel ably supported at a

distance from the casing to afford air- sne(,e’_
between them and the casing.
The f urnace 18 of gener el r ecten crula,r cr ose-~ ‘

j-wreetel width than are the mu
walls forming these ehembers are couhm(,ted
or arched at pomts qg.q end h i,
traction at the points g ¢’ is above the lower

Tn the drewmge I‘lgule 1 is a view in ver-
tical longitudinal section of a furnace em-
bodying my improvements; Iig. 2, a view in
.| casing thereof, as shown in Fig. 2, whereby

‘able and replaceable.
vided for in any suitable manner,:as by mak-
ing the metallic casing of Somewheb greater
dimensions than the outer dunensmns of the
refractory lining and simply mterposmw the

bestos n, covered by sheet metal 7.
‘be 1eec111y understood by those skilled in the

o seemeu and is plomded with mufﬂe chamber
openings bl', an outlet-flue ¢, muffle-supports
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d, an eulerﬂ'ement e provided with an open-
ing ¢’ for the fire-chamber, said opening be-

Muiffles L and M are: shown in the cham-

bers'D and E, respectively, the rear portions
of the muffles being supported by the tiles d
{ and the front portions therof by the bottom
- As shown in Fig.

walls of the openings b b
2, the muffle-chambers are of only shﬂ'htly-
fles, and the

The con-

ing closed by the door I, and agrate-supports

T

muffle and beneath the upper mu: fle, the ef-

fect being to confine the hot productsof com-.
‘bustion eleselv to the mufﬂes durmfr their

pase.:we to the flue c.
‘The casing B is preferably of Sheeb steel

ing shown in Fig. 4. Thelining ¢ comprises,
as shewn blocks [, I', and [?, the same being

said supports are rendeled reedlly*adJusb-
“The air-space ais pro-

sheets of aebestos loosely, or the asbestos

sheets may be supported at their upperends.
The space allows for e\:penemn of the refrac-
-tmv lining without warping of the casing. -

The mu flle-chamber - doors D' E' are plef-

-'-_el ably of sheeh asbestos m, having metallic
|'binding m', a mica swhbepenmw me and me-
tallie bmdmo* m? thereat.
doors are plefeta,bly SO eenstru(,ted and at-

The hmn‘es of the

tached that when the doors are in the posi-

‘tion at Fig. 1 they do not come in. contact
with the fumaee, but allow air-openings at
The doors D> are ot‘ sheet-as-

their edges. |
Aswill

art, the doors D? are not used when the fur-
nace is used for cupellation, and at such time
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‘the side sheets.

&

'a |
I

through the mica m?® the hinged mu
chamber door acting at such time as an ef-
fective shield to protect the operator. The
doors D?, as is well understood, are used when
smelting. The door I comprises sheet- as-
bestos p p" and an interposed sheet of metal
p*.  Said door is connected with the furnace
by suitable hinges p® and fits closely, as
shown in FIig. 1. The door J is of sheet
metal and supported on hinges p* By con-
structing the door I as described it is ren-
dered light, comparatively inexpensive, and
free from danger of warping.

It should be noted that the grate F’ is sup-

ported at a comparatively short distance be-
low the muffle M, the effect being to enable

‘the use of short-flame combustibles, such as
- coke, anthracite coal, &e.

The furnace is
without other opening for charging with fuel
than the opening ¢', and the opening ¢’ is at
the level of the fire-chamber, so that no solid
fuel can be thrown upon or lodge upon the
This 1s of very great importance
both in preserving the life of the muffle and
in keeping the muffle clean, so that the full
effect of the heat is secured.

It may now be stated that by employing
the construction deseribed, forming the muf-
fle-chambers in the manner set forth, and lo-
cating the grate more closely to the lower
mufile than has -heretofore been common in

this class of furnaces I am enabled to secure |

the desired heat at the mufflies with less fuel
than has herctofore been necessary and am
also enabled to dispense with the thick outer
wall of brick which has heretofore been em-
ployed. The result is to reduce the weight
of the furnace more than one-half, to greatly
cheapen the cost of construction, and to pro-
vide a furnace which ean be set up by un-
skilled persons and which can be packed into
small space for shipping purposes. |

In Fig. 41 have illustrated clearly the con-

nections between the sheet-metal plates com-

prising the metallic casing of the furnace.

representsthe front metallicsheet, ¢’ the front
asbestos sheet, ¢° a side metallic sheet, ¢® a
side asbestos sheet, and ¢* one of the connect-
ing bolts or rivets employed. It will be ob-
served that the side sheets have their front
vertical margins bent outwardly at right an-
gles to the sheets and that the front sheets
have their lateral edges projecting flush with
the vertical edges of outturned portions of
Thus attaching-flanges are
provided for the side sheets, and the front

sheets are extended to conneect with said
flanges.

In Fig. 2* I have illustrated the manner in
which the extension eisincased. The metsl-
lic sheet r covers the top, the vertical rear

fle~ |

The construction at the other verti-
cal corners of the furnace is similar, -
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surface, and the under surface of said exten-
sion and -is connected by flanges 7' to the
sheets 7 and 73, located, respectively, above
and below said enlargement. Side sheets r*
are provided for said enlargement and con-
nected by flanges »° with the adjacent parts.

The operation of furnaces of the same gen-
eral construction as the one herein deseribed
1s well understood, and it is only necessary to

add that the fuel is charged at the door I and

the ashes removed at the door J, both of which
are located, preferably, at the rear of the fur-
nace, though they may be located at a side of
the furnace or in {ront.

What I claim as new, and desire to secure
by Letters Patent, is—

1. A muffle-furnace for the purpose stated,
comprising a metallie casing, a lining of re-
fractory material, an asbestos packing inter-
posed between the metallic casing and said
refractorylining, asolid-fuel-burning fire-box
havingalateral stoking-opening, said fire-box
and opening being located in the base of the
furnace, a muffle-chamber above the fire-box
and a door for said muffle-chamber arranged
to admit air to said chamber.

2. A muffle-furnace for the purpose stated,
comprising a metallic easing, a lining of re-
fractory material, an asbestos packing inter-
posed between the metallic casing and said
refractorylining,a solid-fuel-burning fire-box
having a lateral stoking-opening, said fire-
box and opening being located in the base of
the furnace, a plurality of muffle-chambers in
vertical alinement with the fire-box, contrac-
tions between said muffle-chambers,and doors
for said muffle-chambers arranged to admit
air thereto.

3. A muffle-furnace for the purpose stated,
comprising a metallie casing, a lining of re-
fractory material, an asbestos packing inter-
posed between the metallic casing and said
refractory lining,a solid-fuel-burning fire-box
having a lateral stoking-opening, said fire-
box and opening being located in the base of

7.
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the furnace, a muffle-chamber above the fire-

box, a door for said muffle-chamber arranged
to admit air to said chamber, and asbestos
shields at the rear and sides of the furnace.
4. In a furnace having a muffle-chamber, a
swinging door affording a heat-sereen for the
muffle-chamber, said door being mounted to
maintain an air-inlet at its edges when the
door is in its closed position and comprising
a sheet of asbestos having a central sight-
opening guarded by a transparent covering,
substantially as described. |

'CHESTER S. BATCHELDER.

In presence of —
. DEMPSIE,
CHAS. P. ROBBINS.
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