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-~ a citizen of the Unlted States, residing et_
Butte, in the county of Silver Bow and Stete |
of Montana, have invented certain new and |

~ Furnaces; and I do hereby deelel e the follow-. |

1o

UN'ITED STATES

W’ILLIAM E ROBERTS

OF BUTTE MONTANA

HEATING OR ROASTING FURNACE

SPEGIFICATION fcrmmg- pe,rt cf Letters Pefuen’b No 626 632 deted J une 6 1899

Apphcetlen ﬁled December 28 1895 Senel Ne 573 587

(Ne medel )

T all whmn mb maiy. concern | |
Be it known that I WILLIAM E ROBERTS,.

useful Improvements in Heating or Roasting

ing to be a full, clear, and exact description

of the mventmn such as will enable others
skilled in the fut to whleh 1t appertains to |

make and use the same.

My invention relates to 1mpr0vements in

heating or roasting furnaces, and- more par-

tleulerly to the ela,ss of furnaces for.calcin-
ing, desulfumzmg, or chloridizing ores, in

which a series of hemths are alranﬂ'ed one

above the other and which eommumcete-

through alternate passages near their ends,
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each hearth being provided with a rake me-

chanically 0perated for agitating and pro- i

pelling the ore or material e.lenn* “the hearth
toward the discharge-opening. Tts object 18
to afford a furnace structure wherein a num-

‘ber of ovens, one above another, are sup-

ported both vertically and lonmtudmally,

whereby the structure may be carried to any

desired height and length Wlhhout 1mpe1r1ncr
1ts strenﬂ‘th and steblhtv |

An additional object is the construction of
a farnace or oven having its horizontal sup-

ports for carrying the ar ches and floors them-

selves so vertically supported as, while ef-
fectually obviating all danger of spreading
resulting from the outward or side thrust of

the erches, will afford brackets or seats on

the vertical supports outside the walls of the
ovens for the tracks over which the trucks
supporting the ends of the rake-shaft travel.

A further object is to provide means for
supporting both ends of therake-shaft within
the structure outside the furnace-walls in
open passage - ways, whereby thelir support-
ing-trucks and their operative mechanism
are removed from the heat of the furnace-
chambers and whereby the rakes may be pro-
pelled by mechanism situated entirely out-

side the furnace - chambers and engaging

oither or both ends of the rake-shafts.

Also its objectisto providea furnace str uc-

ture having a longitudinal opening through
cach side “wall of each chamber or oven,

through which the ends of the rake-shaft may |

-With these objects in view my inv entlon

PATENT OFvice.

| tlevel end wheleby the plopellmﬂ' mechen— _
ism may engage both ends of the sald sheft

‘away from’ the heat of the chamber. _5 5"

conmsts in certain novel details of construe-

tion- and arrangement of ‘parts hereinafter .

more fu113 described in the specification, illus-

trated in the dr ewmﬂ‘s and pom‘red 01113 in

the claims.

6@‘-’- -

“Inthe aceompanymﬂ*m a,wmtrs Flo'me lisa

side elevation of my improved f arnace, partly
in section..
tion. Fig. 3is a detail showing the prefer-
able. form of the side brackets carrying the

arches and hearths and supported- by the ver-

tical beams or eolumns. Fig. 4 is a detail
showing a cam or collar on the rake-arm for -
revelvmﬂ' the rake-shatt, a,leo the hmged arm
for engaging same.

Referrmﬂ* more Spemﬁeelly to the various
parts by letter A represents a series of ver-
tical beams or columns arranged alongside of

' the furnace-walls at suitable dlste,nces apart

and a short distance from the wall, each pro-
vided on its inner face with bra,ckets a, Se-
cured thereto to serve as a ledge or support
for the outer edge of a bracket- castlng A’ rest-

| ing thereon a,nd designed to support the side

W&HS B, arch C, end hearth D of the roast-
ing chamber or oven, which bear against lon-
oitiidinally-disposed I-beams E K, supported
upon the opposite or inner edge of the cast-
ing A’. Saidinneredgeis DI ovided centrally
with a depression or recess a' to accommodate
the upper flange of the I-beam E'and the
lower flange of the I-beam B, eerrymg, re-
spectwelv the arch Cand hearth D. - Asthe
arch C, which forms the roof of the oven, is
sprung from the lower I-beam E’, said T-beam
1S neceseemly required to be heamel and
stronger than the I-beam E in order to enable
it to eld in resisting the outward or side

thrust of the arch. The beam E not being
‘subjected tosaid thrust may consequently be

eonetructed of less weight and strength.

"While I have shown, descrlbed and prefer
to use the two lonﬂ'ltudmel I- bea.ms E and K’
for the reasons stated it is apparent that-a
single I-beam may be used without depart-
ing “from the generie principle of supporting
the side wells, hearths, and arches upon the -
brackets.

Fig. 21isa transverse vertical sec-
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G (Shown inFig. 2.) Itwill'be obvious that
- by this eonsbmcbwn any desired number of
hearths or roastin g-ovens may be safely and |
firmly supported one ‘above another. .
stead of single longitudinal beams extending

1{o
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"~ The vertical beams or eolum ns A arrann'ed [

on each side of the furnace- walls serve as
backstays, being tied at their tops by the
transverse rod 'F. They may be further
strengthened and su pported by the truss-rods

throuﬂ'hout the enmre length of the fumace

for supportmﬂ' the arches and hearths, as are -
“employed in furnaces heretofore constructed -
I employ separate beams of differing vsew‘ht
and strength for the arch and he%rth as al-'
- ready explamed thereby economizing in ma-{
- terial, weight, and c¢ost without inter fering
-~ with the strength or stablhty of the structure, |
- and I also employ a continuous series of any.|
‘which are ecarried or sup-.
~ported by the ver tical columns or beams A’
through the medium . of the bracket- -castings’
Al as shown
tend my furnace to any desired length with-

desired length,

1 am thereby enabled to ex-

out increasing the strain upon the longitudi-

‘nal Suppmrtmo'-bemns, as would be the case |
~ were a single continuous beam employed
‘without the series of intermediate vertical
By the construction shown a con- !
tinuous longitudinal slot or opening is af-|{

supports.

forded in each side wall above the hearth.

- H represents the rake-shaft, which may be
tubular for the purpose of admlttmn‘ air-or
other cooling fluid throughout its mteuor .
This shaft extends tmnsvelsely across the
hearth of the roasting-oven, and its ends pro-
Ject through the lonmtudma,l slots or open-:

ings in the side walls and are supported by

the trucks K, mounted upon tracks b, sup--

That pmtlon |
- of the rake-shaft within the chamber is pro--

ported upon the castings A’.

vided on opposite sides with teeth or plows ¢,
set at opposite angles.

ropes d, passing over pulleys L, located at the

ends of the furnace and actuated by a re-

*S'O
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versible or reciprocating drum M and bands
e, as shown in Fig. 1.

tive or horizontal position away from the ore

or other material when the rake is carried
back from the discharge-opening and a ver-

tical or opera,twe position within theore when
moving toward it.

| Whlle I havedescribed and illustrated this
method of revolving the rake-shaft, I do not

confine myself to sueh specific constructlon

as any other means that will accomplish the

same ob;;ect may be employed..

In-1{

At or near each end
of the furnace depends from the bracket-cast-
ing A" a hinged arm N, adapted to engage a |
cam orspur collar g, mounted on the shaft I -
~and shown in detail in Fig. 4, for the pur-.
pose of giving the said rake-shaftone-quarter ;
turn-at the commencement of its journey to-
ward the opposite end of the hearth, whereby
the teeth are caused to assume a non-opera-

: .'_626,632 -

Whlle I have desembed my 1mp10vemeutsf_-_

as applied to a straight or rectangular fur-~

nace, I do not eonﬁne myseh‘? to such con-

strucmon asitisobvious thattheyare equally

&pphcable t0 a circular or elliptical form, and

while I have shown and described the generic

features of my invention as applied t0 a fur-

nace having a series of heating chambers or

OvVens one above the other it is obvious that

75;

75 .

where only one oven or heating-chamber is

as shown at Fig. 2, and the roof or arch is

on the brackets.

desired the hearth of said oven may be sup-
'ported on side walls built upon the ground,

30_'___:_. ':

supported on the I beﬂms, in tm n suppmted- |

Having thus descmbed mny mventlon what

I claim, d:lild desue to secure b} Lettels Pat-

ent 18-—-— S

1. A ealcmmﬂ'-fmnaee wmpl 1smg a4 series-

of vertical or upriglht posts between theends =

gitudinal continuous slots through the side

of the furnace and at suitable localitiestoin- =~
sure the strength of the structure, brackets

{ carried by said posts, 1011@*11311{1111&1 I-beams
carried by the inner ends of said brackets,
| and distant from said posts, an arch of ma- °
sonry carried by the said I-beams, side walls
and hearth carried by suitable supports, lon-

95

W&llS and extending from end to end thereof

and past the vertical posts, and means for
| closing said longitudinal slots when desired,
-substanmally as descmbed

2. A ecaleining-furnace comprising vertical
or upright pc:-sts a vertical series of brackets
carried by, and extendinginwardly from said

posts, longitudinal I—be&ms_cam ied by thein-
ner free ends of the brackets, and a series of
sets of arches, hearths and side walls of ma-

sonry carried by the longitudinal I-beams,
each set of arches, hearths, and side walls sep-

arated from the next adjacent set by longi-
| tudinal slots extending laterally from the
The trucks are de-
signed to travel backwmd and forward over |
the tracks 6 and are propelled by chains or

heating-chamber and into the open space be-
tween the side walls and the vertically-ar-

1CO
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ranged posts, whereby the entire masonry of -

| the Turnace may be carried by supports lat-

eral to the side walls and heating-chambers
and access be had to the heatmg-cha,mbels
from one end to the other substantially as
and for the purpose set forth. -

3. Inafuarnacecomposed of aseriesof ovens
or heating-chambers one above another, the
combma.tlon with vertical supports mnﬂ'ed
alongside the walls, of horizontal 10n0'1t11d1-

'nally-dlsposed beams supporting the roof or |
‘arch of one oven, the floor of the next above,

and the side walls and brackets carried by
the vertical beams and en gaging and support-

for the purpose set forth.
4. Imafurnacecomposedof aseriesof ovens
ol heating-chambers one above another, sepa-
rate lon ﬁ‘ltudmal beams one above a,nothel of

! diﬁerlnﬂ' weight and strength, the lower and
: heamel suppmtmﬂ* the roof or arch of one
oven, and the upper and lighter the floor of
| the next oven above, in combm%tmn with ver-

I15
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ing the horizontal beams, subst antmlly agand
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tical beams or columns ranged along the side
walls of the furnace, and brackets carried by

the vertical beams engaging and supporting

the horizontal beams, substantially as and for
the purpose set forth. |

5. A furnace having a series of upright
beams or columns along its sides, brackets se-
cared thereto and supporting the masonry
sides of the oven or heating-chamber at some
distance from the columns, longitudinal
tracks on said brackets, continuous longitu-
dinal openings through both side-walls and
extending past the columns, a rake, the ends

of the shaft of which project through the lon-

oitudinal openingsof the wallsof the heating-
chamber, and supports for said shaft ends
outside the walls of the heating-chamber but

within the columns and resting on said tracks.

for supporting and operating the rake,all ar-
ranged and combined substantially as-and
for the purpose described.

5. A furnace or oven structure provided
with iongitudinal openings through each side

wall of its heating-chamber, longitudinally-

disposed beams adapted to carry and support
the masonry of the oven or furnace; up-

‘wardly-extending beams orcolumns along the

walls of the heating-chamber adjacent to the

longitudinal openings; brackets secured to

30
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the upwardly - extending beams and inter-
posed between them and the longitudinal
beams and supporting the latter, a rake-shaft
and means for supporting it outside the walls
but within the furnace structure, substan-
tially as and for the purpose set forth.

7. In a furnace structure having longitudi-

nal openings through the side walls of its |

heating-chambers, the combination with hori-
zontal longitudinally-disposed beams carry-
ing the floors and arches of the heating-cham-
bers, of vertical supporting beams or columns

| ranged along the side walls of the heating-

chambers adjacent to the longitudinal open-

ings therein, brackets interposed between the

vertical and horizontal beams and secured to
each, and a platform or track supported upon
the interposed brackets between the vertical
beams and side walls of the heating-cham-
bers, substantially as and for the purpose set
forth. - N

3. Inafurnace structure composed of a se-
ries of ovens or heating-chambers one above

through their side walls, pairs of horizontal
longitudinally - disposed beams located one
above the other, adapted to support, respec-
tively, the arch or roof of one oven and the

| fioor of the next above, vertical beams or col-

umns ranged along the side walls of the ovens
adjacent to thelongitudinal openings therein,
interposed brackets secured to the vertical
beams or columns and engaging and support-
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‘the other and having longitudinal openings

55
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ing the longitudinal beams, and a platform

or track upon the brackets between the ver-
tical supports and longitudinal openings,
adapted to support the projecting ends of a
rake-shaft and its operative mechanism, sub-
stantially as and for the purpose set forth. .
In testimony whereof I affix my signature
in presence of two witnesses.
| WILLIAM E. ROBERTS.
Witnesses:
E. P. DAVIDSON,
JARED K. GAYLORD.
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