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1o all whom it may coneermn:

Be 1t known that I, Urney W EDGIL., a cltizen
residing in Ardmore,
Pennsylvania, have mventud certain Improve-
mentsin Furnaces for Roasting, Smelting, &c.,
of which the following 1s a specification.

My invention relates to improvements in

furnaces for roasting, oxidizing, reducing,

smelting, desulfurizing, drying, meltmg,, or

other analogous uses, one object of myinven-

tlon being to permit of the ready application
or removal of the arms carrying the blades or
otherdevices, WhGI‘GbV the stirring or feeding

‘of the material in the roasting, heating, or

melting chamber or chambers is accomplished
and the read y insertion or removal of the shaft

~which carries said arms, a further ohject be-

ing to provide simple and effective means for
cooling said arms, and a still further object
being to insure the proper support of the roof

~of aroasting or treating chamber and of a hea,t-

Ing- chamber above Lhe same.
In the accompanying drawings, Figare 1 1s
a transverse vertical sectional view of a roast-
ing-furnace constructed in accordance with my
invention. Fig. 2 is anenlarged vertical sec-
tion of part of tlm same. Hig. 3 1s a sectl
pldn view ontheline ¢ o, Fig. 3 FHig. 4isaplan
view of the water-pan used in connection with
the stirrer-arms of the furnace; and Fig. 5 1s
a view similar to Fig. 1, but illustrating the
adaptation of my 1nvent10]:1 to another form
of furnace.
The turnace shown in Fi ig. 1 1s of that Wpe
which has annular chambels and a central
shaft, 1 representing the
wa.l o‘r the furnace, 2 a roasting- (,heunber
and 3 and 4 ]1{3._—1131110 chambers, one beneath
The
furnace has a central tubulm shatt which in

the present instance is mounted in a bearing

upon a pler disposed centrally beneath Lhe
heating and roasting chambers of the furnace,
sald shatt being driven by mechanism beneath
sald chambers in a manner substantially simi-
lar to that set forth in my Patent No. 648,183,
dated April 28, 1900.
central shaft into the roasting-chamber 2 of
the furnace are a series of arms 5, upon which

g0 are 1ntended to be cast or mounLLd the ﬁlﬂhts

onal

outer supporting- .

Projecting from the

'_mnes Leeth I‘Lbbleb, ser Lpers or othm* de-'

ore In th‘ cl}.:Lmbu'- 18 &fected II]Lherto
such arms have either been hooked onto bars
projecting from the central vertical shaft or
bolted to projecting studs or bosses thereon.
The objection to the first plan is the insecure

| attachment of the armand the consequent im-

possibility of cooling the same by maintain-
ing a flow of water or other cooling fiuid
throughi1t. While the second plan permitied

55

60

of such cooling of the arm, it rendered diffi- |

cult the mplaunﬂ of a defectwe arm, since
owing to the fact that the mgtenmus were
within the roasting-chamber, and therefore
subjected to the high degree of heat main-

tained therein and also to the action of the
gases or vapors driven off from the material
under tréeatment, such connections soon be-
came burned, rusted, or otherwise so affected
by such conditions that the arm could not be
removed e h

xcept by cutting 1t away from the
shaft, WhiCl 1y operation was not only a diflicult
one 1n 1tself, but was rendered more diflicult
still by the inaccessibility of the connection.
When, moreover, the passages

_ | | bf}bb ()I'_ pr U_IL‘;{J-
Lion tl’lel‘("ﬂl’l, Ay 100%@1’111]{1 or ()"penlnﬂ (}f tl]b

Jjoint between the arm and ShML such as might
he caused by strain upon the arm or othm-
“condition met with during the operation of

the furnace will resultin leakage of the c,'cu:}l-u
ing fluid into the treating- c]mmber of the fur-
nace, which of course is highly objectionable.

in carrying out my invention, therefore, I

malke the central shaft of the im nace of such
diameter that an attendantcan freely enter the
same, and I secure the arms to this shaft by
means of bolts and nuts, cotter- -pins, or other
equivalent fastenings Whlcl
from the inside of the shaft. Hence these fas-
tenings are in great measure removed trom
the influence of the heat maintained in the
roasting-chamber and are not affected by the
oases or vapors driven off from the material
under treatment.

be applied to or removed from the shaft with
facility, and the expense and time of making
repairs to these portions of the furnace are

for the cool-
Ing ﬂmd are for med partly in the arm and
partly in the shaft or 1n the

are accessible
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facilities are afforded for circulating water | fluid at the inner end of the arm such leakage

or other fluid through the arms for cooling
purposes.

The central shaft of the furnace shown in
Fig. 1 is made in two sections, the lower sec-
tion 6 carrying the supporting and driving
devices for the shaft and the upper section 7
carrying the arms 5. The upper section of the
shaft has formed 1n it as many openings as
there are arms, each of these openings being
surrounded by a boss or enlargement 9, whose
outer face presents a seat for a hub or flange
10, formed upon an arm 5, the inner face of
the boss providing a seat for nuts 11, which
are applied to the bolts 12, whereby the flange
10 is secured to said boss on the shaft, the
nuts being therefore readily accessible from

the interior of the shaft both for application

and removal of the arms 5, the latter being

introduced into or removed from the roast-

ing-chamber 2 through openings in the outer
wall of the same, which openings are nor-
mally closed by doors or covers 13. Cotter-
pins or other equivalent fastening devices
may, as will be evident, replace the nuts 11, if
desired. | -

Each of the arms 5 has formed in 1t pas-
sages 14 and 15, communicating with each
other at the outer end of the arm and ter-

‘minating in a portion of the arm which pro-

jects inwardly beyond the wall of the tubular
shaft, this inwardly-projecting portion of the
arm carrying two pipes 14* and 15°%, the pipe
14* communicating with the passage 14 of
the arm and the pipe 15* communicating with
the passage 15. The pipes 14" of the various
arms support a water-pan 16, which is open
at the top and is separated into compartments,
one for each arm, the preferable method of
accomplishing this result being to construct
the pan of four sections or segments bolted
or otherwise secured together, as shown 1n
Fig. 4. ‘The water-pan 16 rotates with the
hollow shaft of the furnace, and the compart-
ments of the same are successively supplied
with water or other cooling fluid from a suit-

“able ValVE‘,CL pipe 17. The cooling fluid will

therefore flow from each section of the pan
into and through the passages 14 and 15 of its

corresponding arm and will escape through

the pipe 15% which may discharge into any
suitable receptacle at the lower end of the
hollow shaft. By the use of the water-pan
and supply and discharge pipes rotating with
the hollow shaft the proper supply of wa-
ter or other cooling fluid to the arms of the
shaft is effected without the necessity of
employing stufling-boxes or other joints re-
quiring attention or likely to be injured by
heat. As the passages 14 and 15 are formed

‘wholly within the arm, their continuity 1s not |

affected by the integrity of the joint between
the arm and shaft. Hence any defect in this
joint will not cause leakage of cooling fluid,

cannot gain access to the treating-chamber of
the furnace, and is therefore harmless.

The floor 18 of the lower heating—chamber-

3 of the furnace is supported upon transverse
beams or girders 19, and the roof 20 of said
heating-chamber, which constitutes the floor
of the roasting-chamber, is supported upon
suitable blocks, piers, or partitions 21 in sald
heating-chamber. | | |

The roof 22 of the roasting-chamber, which
constitutes the floor of the upper heating-
chamber 4, and the roof 28 of said upper

lindrical shell 24, which is supported by and
depends from beams or girders 25, suitably
mounted upon the annular wall of the tur-
nace and extending transversely across the
top of the same, said cylindrical shell having
annular flanges 26 and 27, forming skewbacks

for the support of the inner blocks of said

structures 22 and 28, which are in the form
of arches composed of notched and interlock-
ing blocks, the outer blocks of each arch bear-
ing against a suitable abutment in the annular
wall of the furnace.  The cylindrical shell 24
is of somewhat greater diameter than the up-
per section 7 of the central shaft of the fur-
nace, so that it serves not only to support the
root of the roasting-chamber and that of the
heating-chamber abové the same, and thus en-
tirely relieve the shaft of any such duty, but
it also provides space for the introduction or
removal of the sections of the central vertical
shaft of the furnace. The shaft has an an-
nular flange 30 overlapping an internal flange
on the shell 24, so as to close the space be-
tween them, and thus preventfl
other products of combustion up into said

‘shell, the upper end of the shaft being open,

so that ready access to the interior of the shaft
through the shell 24 is permitted.

Any desired means for feeding the material
to and discharging it from the treating-cham-
ber may be adopted. In the presentinstance
escape of gases or vapors from the chamber 2
is provided for by an outlet-flue 28 at one side
of the furnace, and the heating of the cham-

‘bers 3 and 4 can be effected by gaseous prod-

uets of combustion conducted into, through,
and from the same in any suitable manner,
preference being given to burners using hy-
drocarbon oil or gas as fuel. Do far as re-
gards the main features of my invention, how-
ever, they are not restricted to the muffle-tur-
nace shown, but are applicable to furnaces
cenerally for any purpose in which a rotating
shaft is provided with arms projecting into
the treating chamber or chambers of the fur-
nace. In Fig. 5, for instance, I have shown
my invention as applied to a furnace having
a series of treating-chambers mounted. one
above another, and in this furnace the hollow

 shaft is protected by an external sheathing of

chamber are supported centrally upon a cy-

consequently very materially reduced, and | and even if there should be leakage of such
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- w:‘ith one or more arms pro: _
into the treating chamber or chambers of the
furnace, and fastenings for said arms accessi-

1,577

fire-brick or other refractory, incombustible,
‘'or non-conducting material, such sheathing
being applied to the shaft in the form of seg- ;
mental blocks and being supported upon suit-
able annular langes projecting from the shaft.
My invention is, moreover, not limited to the
‘particular means shown for effecting flow of’
~cooling fluid through the arms of the furnace,
‘as the coolmg agent may be 1n other than lxq-
10
by natural draft o1
“hauvst-fan.

be caused to circulate either
* by means of a blast or ex-

uid form and may

Having thusdescribed my invention, I claim
and desire to secure by Letters Patent—
A furnace having a central hollow sl
iecting theref

1aft
'om

ble from the interior 01 the %ha,it wbst&ntia]ly
as specified.

2. A turnace having a hollow shaft W]Lh one
or more external b%sgs thereon, and one or
more arms projecting from the shatt into the
treating chamber or chambers of the furnace,
each arm having a flange bearing upon the
boss of the %h‘m:tt, and bolts passing through
said flange and hoss and having nuts or other

hISLOIlmUS located on the inside of the hollow

shaft, Subst‘l,ntmllv as spectfied.
3. A furnace having a central hollow shaft

with one or more arms projecting therefrom
into the treating chamber or chambers of the
furnace, I&Steﬂll’lffis for sald arms accessible

from the interior of the shaft, and driving

and supporting devices for the shaft located

at the lower end of the same, substantially as
specified. . _

4. A furnace having a central hollow shaft
with one or more arms- projecting therefrom
into the treating chamber or chambers of the

furnace, fastenings for said arms accessible.

from the interior of the shaft, and driving and

lower end of the same, the shaft being open at
the top, snbstantially as specified.

5. A furnace having a central hollow shaft
with one or more arms projecting therefrom
into the treating chamber or chambers of the
furnace, fastenmg& for said arms accessible

from the interior of the shaft, and driving and
> shaft located at the

supporting devices for the
lower end of the same, the shaft being remov-
able vertically throug h an opening 1n the top
of the furnace, E,ubsmntlallv as specified.

6. A Turnace having a central hollow shaft
with one or more arms projecting therefrom
into the treating chamber or chambers of the

furnace, fastenings for said arms accessible

from the interior of the shaft, and driving and
supporting devices for the shaft
lower end of the same, and a shell contained in
the upper portion of the furnace, and of
greater diameter than the shaft, through
Whleh shell the shaft is accessible .;111{1 remov-
able, substantially. as specified.

Jower end of the same, a shell contained

mit located &L the

located at the

a

7. A furnace having a central hollow shatt
with one or more arms projecting therefrom

imto the treating chamber or chambers of the
furnaces, fastenings for said arms accessible
from the interior of the ¢ shaft, and driving and
supporting devices for the sh: A ft located at the
in the
upper portion of the furnace, and of greater
diameter than the shaft, and a flange closm oy
the space between the shatt and 511@1] substan-
tially as specified.

8. A Turnace having a hollow shaft and one

or more arms projecting therefrom into the

treating chamber or chambers of the furnace,
sald shaft being composed of superposed sec-
tions secured together, and the arm or arms

being secured to the shaft by means of fas-

tenings accessible from the interior of the

shaft, substantially as specified.

9. A furnace having a hollow shaft and 01’16
or more arms mounted thereon and projecting
therefrom into the tr eating chamber or cham-
bers of the furnace, cach ar:
wardly beyond the joint between the shaf

t and

“arm, and having passages for the flow of cool-

ing fluid, which passages communicate with the
supply and d
jecting end of the arm but have no communi-
cation with the joint between the arm and the
shatt, substantially as specitied.

1 pm"iectinﬂ I~

ischarge at said imwardly - pro-

79

75

e
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10. A stirring-arm for a furnace, said arm -

having therein passages for the flow of a cool-
Ing ﬁmd and having in advance of its inner
end external means not exposed to fluid in

elther passage for securing it to a %u])portmm

shaft, the How-passages communicating with
the mppl
the same, substantially as specified.

11. The combination in a furnace, of a hol-
lowshatftcarrying anarmorarmshaving pipes
for supplying cooling fluid to and dischar oing

1t from the arm or ar ms, a4 pan mounted upon

and rotating with said pipes, and a SL‘ItIOI‘l‘Ll‘V{

pipe for fmpl}h Ing cooling fluid to %.:ud pan,

substantially as specified.
12, The

and discharge at the inner end of

iRl

105

TTIO
combination in a furnace, of a hol-

low shaft having a series of pm]ectnm arms

thereon, pipes for supplvmu cooling fluid to
and discharging it from each of -
1ng arms, & pan mounted upon and rotating

with the HLIU[J]V-})IPL% and separated into see-

tions, one for each pipe, and means for feed-

he project-

-

1ng coelmo fluid to said pan as it mmtﬂs, sub-

cstantmllv as specified. |
Thecombinationina iurn%e of a treat-

L Ing- dmmbe , & stirrer arm or arms therein,
and a central hollow shaft comprising two sec-
tions, the lower section carrying the support-

ing and driving clem(m, and the upper sec-

tion carrying the stirrer arm or arms and hay-
Ing Tastenings therefor accessible from the

120 |
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interior of theshaft, substantially as specified.

14, A fu rnace having a hollow shaft and one

or more stirring-arms ﬂsupportod thereon and
communicating therewith at the supporting

130
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point or points thereof, said arm or arms pro-
jecting from the shaft into the treating cham-
ber or chambers of the furnace, each arm hav-
ing passages for the flow of cooling fluid, which
passages have nocommunication with the joint

between the arm and shaft, substantially as

specified.

15. Thecombinationina furnace, of a treat-
ing - chamber, a heating - chamber above the
same, a central shatt having projecting stirrer

arm or arms secured thereto, a single struc-

ture above said shaft providing for the sup-
port of the inner portion of the roof of the
treating-chamber and of the roof of the heat-
ing-chamber, substantially as specified.

16. Thecombination inafurnace, ot a treat-
ing - chamber, a heating - chamber above the
same, a central vertical shaft, projecting stir-
rer arm or arms secured thereto, and a cylin-
drical shell supported on beams above the top
of the furnace and depending so as to provide

‘supports for the inner ends of the arches con-
‘stituting the roof of the treating-chamber and

the roof of the heating-chamber, substantially
as specified. |

777,577

17. The combination in a furnace, of a cen-
tral hollow shaft having an arm or arms pro-
jecting into the treating chamber or cham-
bers of the furnace, fastenings for said arm
or arms accessible from the interior of the
hollow shaft, and a refractory or non-con-

“ducting external sheathing for said shatt, suh-

stantially as specified. |

18. The combination in a furnace, of a cen-
tral hollow shaft having an arm or arms pro-
jecting into the treating chamber or cham-
bers of the furnace, fastenings for said arm or
arms accessible from the interior of the hol-
low shaft, and a refractory or non-conducting
external sheathing for said shaft, said sheath-
ing being composed of blocks mounted upon

20

35

40

externally - projecting flanges on the hollow

shaft, substantially as sy ecified.
In testimony whereof I have signed my name
to this specification in the presence of two sub-

seribing witnesses. |
| UTLEY WEDGLE.

Witnesses:
Wirn. A. BARR,
JAMES C. MAYER.
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