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“naces; and I do hereby declare the following:
to be a-full, clear, and exact description of

10

15

- of the rabbling mechanism and the power

25

heat of the furnace.

30

 the travel of the rabbles within the furnace’
by connections to the exterior of the furnace -

35
 struetion to avoid.disarrangement of aline- |

40
“material and floor space..

 These objects are accomplishéd by ‘means
of the devices’and constructions illustrated

mvention. _
modified form of the furnace hgving one of

50
partly m

o
Lo

citizen of the United States, residing at-Berke-

- This invention
furnaces. S |
for its object a more effictent form

furnace as will permit of the rabble support-
“ing and driving mechanism being located |

‘struction as will permit equally free. and un- |
restricted access to the driving mechanism
and to the rabble carriers at all points of |

S

UNITED STATES PATENT OFFICE.
o . - WII_JLIAM H. SMYI—.I‘H, OF 'BERKELELIEL’,UALIFOBNIA. o '
'  ORE-ROASTING FURNACE.
N 0. 8915300}‘.  | ~.Spé§iiéati6n .ofLettérs Patent. | Pai’;enteé J;ﬁneQB,:lQQS,_ :

Appl_izcatiun 'ﬁ&aci October 98,

1903, Seriai No. 178,945,

To all whom it may concern:- .
Be it known that I, Wrinriam H. SyyTi, &

lev, in the county of Alameda and State ofj
(‘alifornia, have invented certamn new and.
useful Improvemenis in Ore-Roeasting Fur-

the same.

“relates -to ore roasting.

It has ol
of furnace than those at present employed.
It also has for its object a construction of

wholly witheut the furnace out of range of
the destructive fumesand heat of the furnace.

- 1t also has for its object, a construction as
will permit of a'more economical utihization
necessary to operate them.

Tt also has for its object.

1

to provide a con-:

their travel, without inconvenience from the
; object a provision where-

It also has forits. _
by the rabble carrying mechanism may effect

*

without undue loss of heat or intrusion of an
excess of the cold outside awr. - .
Tt also has for its object to provide a con-

ment in the slot or between i1t and the track,
caused by unequal lateral expansion of the.
brick work or other disturbing influence. =

ical construction of furnace both as regards

in the accompanying drawings, in which:—
Figure 1 is & plan view in section of this
Fig. 2 is a plan view of a shghtly.

its ends open. Fig; 3 shows a plan of a
power or rope wheel. Fig. 4 15 a side View
section of the rabbles and their
carriers, on g large scale. Fig. 5 is an end

view of Fig. 3. Fig. 6 is a transverse sec- |
tion of either Higs. 1 or 2 on the ine X X.

Referring to the drawings, I preferably

_Ports
|. furnace
| Fig. 6.

Tt also has for its object a, more econom- }

| ably lined on each

construct this furnace with a metallic frame

"1 or skeleton upon which the brick: work. of

the furnace is built wholly or in part. - This

]

metalic frame or skeleton consists “Hrefer-

‘ably as shown in the drawings, of a series of
{frames which tie the furnace structure o-.

60

oether, portions of the frame forming sup-

~ The Gohstrubﬁoﬁ of thls furnace is 'pacﬁl—

and is especially adapte

]

the lower furnace is slotted and the hearth
immediately

“above it -is slotted preferably

to correspond with the slot in the
hearth of the upper:furnace 15

furnace, leaving a space for the rabbie carry-
ing mechanism -which -is common to both

furnaces. .. .
. Bv a construction which will be more fully

described hereinafter, the one rabble carry- -

ing mechanism may serve for four separate

furnaces as may be indicated by Fig. 6 n

connection with Fig. 4; or for two furnaces
having endless hearths; Fig. 1; or two fur-

‘naces having U shaped hearths, Fig. 2. .

- 1—1 are- vertical standards tied together

by transverse beams or ties.2 and 3 respec-
trvely

above and below the furnace.  'the

frames thus: constituted may be tied by

| lengthwise beams or ties 4.0r other suitable -
1 connections.

The floors or hearths of the

furnaces are supported directly or indirectly
upon the skeleton frame.

furnace are formed of two longitudinal sec-

| tions 5—5 and 6—6° respective v, separated
from each other bv Jongitudinai slots 7- and -

8 respectively. The slots 7 and 8 are prefer-

which are connected togethier and with the

standards 1 and so formed as to provide for

6—6 respectively.
- Suitably supp

Tun trucks or carriages 12 of peculiar con-

e

which may, or may not, raise the
proper from the ground as shown in
S R T T R T s

| darly adapted to -m{iltigle hearth furnaces
specia “to'the superimpos-
ing of hearths.. For this purpose the roof of

3 1e ace is preferably
separated slightly from the roof of the lower

75
30

S5

90

' The roof of the
Jower furnace and the hearth o xoof of the

}  of their sides with metal-.
lic walls formed - of longitudinal members 9 - -
100
standards 1 through the intervention: of suit-.
i able beanis 10:- In the present construction
“each of these beams 10 consist of a skeieton
or lattice work secured at its outer end to the

105

‘and-act as a support for the section 5—5%and.

, orted between the furnaces.
are tracks or raus 11 upon or between which . -
. ' liar con- 116

‘struction. The tracks 11 .sre -preferably = =
| secured directly or'indirectly to and aresup--



10

15

- Suitable bearing wheels 19
- which sup

20

25

~ of the cable.
vided which may be represented by one of

30

and 14 together thus forming a com%]ete

‘scribed hereinafter. =

2

}Sorted by the metallic frame or skeléton.

The carriages 12 preferablv consist of two

vertical supports 13 and 14 respectively each
adapted to pass through the slots 7 and & to

the interior of the furnaces, as shown. . At
‘each end of the vertical supports 13 and 14

1s pivotally secured a rabble carrying mem-

ber 15, which member also serves to tie 13
rabble supporting frame common to both
upper and lower furnaces. The vertical
supports 13 and 14 are preferablv connected

by a flexible or jointed connection, shown in.

the present instance as two bars or links 16
and 17 connected by means of a spring 18.
“are - provided,
port the rabble frame upon the
tracks. - By this peculiar construction of the

Tabble carriages extremely desirable results
more Tully de-

are produced whieh will be

A cable 20 or other suitable funicular con-
nection 1s provided, to which the rabble car-
riages are attached. One or more pulleys
or sheaves 21 are located at each end bight
‘A suitable power device is pro-

these pulleys. to effect the travel of the rope
and its attached trucks and rabbles. =
- 1 do not deem it necessary to describe at

length the construction -or arrangement of

35

40

49

the heating fire boxes or flues of the furnace
as these may be of the ordinary forms and
within the knowledge of .mechanics skilled

In the art and are not specifically involved
‘m this invention. - Any- suitable medns for

closing the furnace exit and entrance mayv be
employed and also means for feeding and

‘discharging the ore. . S
. Though I have shown in Fig. 1 a continu-
ous hearth furnace with round ends and par-

allel stretches, it is not essential to this in-
vention to so construct it.” Either the round
ends -of the hearth may be omitted, or the

paraﬂelstretghe&ma%fbe omitted, or one of
- the round ends mayv be
m Kig. 2 with Fig.'3. |

omitted as indicated

T -

~ In the form suggested in which the bric

- work 1s omitted from both the circular ends,

50"

55

the furnacé would then be practically a nest

of four longitudinally adjacent and practi-
cally independent furnaces. o

-1t is owing to.the peculiar construction of
-the rabble carriages that this Fig. 1 or Fig. 2
form of furnace is possible or practical in
~that the rabble carrying and supporting bars

can.pass around a short curve without widen-
g of the slot at the end curves. Tt also

-permits of a-thinner rabble supporting bar

60

on account of the closeness of the tracks to

“the rabbles and so allows the use of so nar-

row a slot as to avoid the necessity, in most
instances,. of anything in the form of slot
closers. The swiveling of each vertical

Tr

| brings the wheel base of the truck to line con-
tact, so that the truck can

65 member 13 and 14 on its own vertical axis |

- imposed hearth furnaces,

891,300

_ practically turn
on any radius, no matter how small.

Though the construction herein, has been
described and shown as representing super-

where the hearths are ot superimposed.
By the construction hereinbefore de-

scribed, 1t will be seen that the rabble carry-
ing mechanism is at all times open and scces-
sible to inspection and repair. = The arrange- -
~ment of the two portions of the multiple fur-

nace as shown, bring about very desirable
features of economy, 1n that the travel of the
rabbles during the return half of their jour-

ney 1s utilized.” The capacity of the furnace

1s thus more than doubled without any addi-

tion to the moving parts of the construction,
at least so far as concerns the rabbling of the
ore, and where the furnaces are superimposed

ds shown in Fig. 6, the capacity is quadru-

pled. The multiple arrangement also per-
mits the discharge of ore from the furnace at

practically the same point at which it en-
tered. It also permits in the same struc-

of different temperatures being maintained

i the furnace or other different and inde-

Eende&lt; treatment of ore on. the rabbling
floors without interruption of a continuous

process. Also by the arrangement and con-

i . 70
it 1s applicable

75

&0

85

90
ture and with the same rabbling mechanism

95

struction: heretofore described, the slot and

rails being in the same metallic structure and.

practically independent of the brick work,

they are maintained in correct relative aline-
ment, thus avoiding a serious practical diffi-
culty and increasing the effective life of the

‘carriage or trucks and the rabbling mechan-
ism generally. -

It thus is seen that a furnace .ccinstructed
as shown in Fig. 1 would occupy the least
possible ground room for the amount: of

hearth surface and by the construction of the

rabble mechanism, but oné rope and power
connection 1s necessary to effect the rabbling

- of both hearths or of four hearths if the fur-

100

105

110

nace 1s constructed. with the hearths sepa-

rate. - | *

This form of furnace also permits of other
useful modifications in which the ends may
serve as cooling hearths and in fact, many
changes and modifications ‘may be made ti
adapt the furnace to the varying conditions
of use without departing from the essential
nature of the invention. -

What I claim is:— , __

1. Anore roasting furnace having a hearth
formed in two substantially parallel stretches
the adjacent edges of which are structurally

unseparated, a slot in each of the stretches.
mtermediate of the sides thereof the.slot

being joined by a curved slot continuation,

rabbling devices in the furnace and means
projecting through the slots to effect their
travel. |

1185

120

125

130



891,300

2. An ore roasting furnace having a hearth
formed in two substantlallv parallel stretches

the adjacent edges of which are structurally
unseparated, a slot in each of the stretclies.

1termediate of the sides thereof the slots
being joined by a curved slot continuation
at each end, rabbling devices in the furnace
and means pro;,evtuw through the siots to

~effect their travel.

10

i%

20

80

35

40

45

50

85

60

-ment. -

-3. An ore roasting furnace of brick or the
like having a h earth formed in two
tially p&rallel stretches the adjacent edges of
which are structurally unseparated, a slot in

‘e&ch of the stretches mteunedmte of the

sides thereof the slots being joined by a
curved slot continuation.at the end, rabbling
devices in the furnace and mneans passing

through the slot to effect their travel tracks

for the rabblmﬂ' devices and a metalhc skele-
ton or frdame arranﬂed to form the support
&Ild attachment for the rabble-track and
slots independent of the brick structure
whereby the tracks and slotq are. m.:untamed

in allnement.

4. An ore roasting fu.rnace of ?wmck or ihe -

like having a hearth formed 1n two stibstan-

tially parallet strétches the adjacent edges of

which are structurally unseparated, a. slot in
each of the stretches ixtermediate of the
sides thereof the slots being joined at each

end by a curved slot continuation, rabbling

devices in. the furngce and means passing

through the slot to etfect their travel, tracks

for the rabbling devices and a metal e skele-

ton or frante &rranﬂed to form the support

and attachment for the rabble-track and slot
independent of the brick structure whereby
the track and alot are mamtamed in al ne-

5. An ore roasting fummce having a hearth

formed in two ::,uhstanuaﬂy pamlld stretches

the adjacent edges of which are structurally

unseparated s a slot in each of the stretches
mtermedmte of the sidesthereof theslot bemﬂ' |

joined by s f‘mved slot continuation, ra ab-

bling devicesd in the furnace with means pro-
jecting through the slot and pivoted in the
rabbling devices to effect their travel. |
6., An ore roasting furnace having a hearth

formed in two substantially paraﬂei stretches
the adjacent edges of which are structurally

unseparated, a slot in each of the stretches-

intermediate of the sides thereof the slots
heing joined by a curved slot continuation at

each end, rabbline devices in the furnace and
means nrojectiog th'rough the slots and piv-

oted in the etb,blmn' devices to. effect their

urav{hl

. ’m ore roasting furn&m of brick or the.
Iu:{a having a hearth \ formed in two substan-

tially pm‘al]el stretches the adjacent edges of

which are structurally unseparated, 2 stot
in each of ‘the stretehes nﬂgmnedmte of the

sides thereof the slots being joined by a

substan-

! lower furnace, 1

& curved slot’ centmuatmn a,t the end 1*a,bbhng | thereto adaptea to ef

3

devices in the furnace and means passing
through the slot and pivoted in the rabbling

-devl(,eq to effect their travel, tracks for the
rabbling devices and a metallic skeleton or

frame arranged to form the support and at-

pendent of the brick structure whereby the
tracks and %]Ot% are maintained 1n alme-—
ment. ~ |

8. Anh ore roasting furnace of brick or thﬂ
like having a hearth formed i in two substan-

trally pamllel stretches the ddjacent edges of

which are structumllv-u11qepamted a slot

in each of the stretches 111termethate of the

sides thereof the slots being joined at each
end by a curved
devices 1n the

through the slot and pivoted in the rabbling

devlces to effect their travel, tracks for the

I&.bb ling devices and a metalhc skeleton or

frame arranged to form the support and at-

tachment for the rabble-track and slot inde-

slot contlnuatmn rabbling.
furnace and means passimng

760
tachment ior the rabble track and slots inde-

75

80

3h

pendent of the brick structure whereby the - |

tracks and slot are mamtammed 1n alinement.

0. A device consisting of a ]0n01tud1nallv

slotted hearth furnace aupenmposed upon a

slotted roof furnace, the slots being adjacent

“and means prmectm@ through “the slots

adapted to stir the ore in the furnace. -
An ore roasting furnace hamnfr a
he&rth conqr‘stm@ of I’P(‘fﬂllleﬁl and curved

portions in the same plane, a substantially

suniiar furnace bupenmpmed thereon and
rabble carrving dm*n-eq common to both.
fuf*naces. . - |

An ore- roa%tinﬁ furnace having - a
hearth consisting of connected curved and
parallel portlon% a substan#ially similar fur-

| nace supemmpos;ed thereon and rabble carry-

mg devices common to both furnaces.
2.-An ore roastnw furnace having a

he arth consisting of para,]lel adjacent or con--

-'90’_

95

100

105

tiguous stretches and a curved portion con- -

tially similar furnace superimposed thereon
and rabble carrying demces common to both
furnaces.

13. An ore roasting furnace havmﬂ' a por-
tion of its hearth of U shape, & substantlall

similar furnace c;upehmposed théreon s:md

rabble carrying devices common. to both

furnaces.

' nectmg the stratches at each end, a substan-
110

115

14. A dewce-comwmw of a multlplmltj? of

side by side and’ supe'*‘lmpesed ore roasting

furfla(}es mbbhng devices in each of said-

furnaces, an endless traveling funicular de—,--

vice having parallel btl‘ebches which are in

the same norizontal piaﬁe suitably a,rranged

to effect the travel ot tm r&bblmﬁ' devmes 1mn

| ;all fhe furnaces.

‘A device GOIH‘%IStIIlg of an upper and
rabbling devices within the

a bar con.neetmg and’ supporting
es and mieans a t_ached

ect 1ts travel.

turnaces
sald Ta Dbhﬁﬁ‘ deviee

1260

125

130



16. A device consisting of an upper and
lower turnace, tracks between said furnaces,
rabbling devices within each of said furnaces,
a carriage upon said tracks supporting the

rabbling devices and means fo effect the
travel of the carriage. '

17. In‘an ore roasting firnace having rah-

 bling devices, a carriage resting upon tracks,
- said carriage comprising members pivoted in

10

15

20

. su

25

- furnaces, a bar .
~supporting said rabbling devices and means

the rabbling devices within the furnace.

18. A device consisting of an upper and
lower furnace, rabbling devices within the
pivotally connected to and

attached thereto adapted to effect its travel.

19. In a mechanically rabbled ore roasting
furnace, a rabble carriage consisting of two
vertically pivoted bars, a rabbling device

‘within the furnace in which said bars are

pivoted, wheels upon said bars adapted to
upport the rabbling device and tracks upon
which the wheels run. o o
20. In a mechanically rabbled ore roasting
furnace, a rabble carriage consisting of two

vertically pivoted bars, a rabbling device
withimm the furnace in which said bars are

- pivoted, wheels upon said bars adapted to

30

sup
which the wheels run and a second furnace !
similar’ rabbling de-
“vice.1n which the other ends of said bars are

port -the rabbling device, tracks upon
having a substantially

Eiveted whereby the carriage formed by said
ars are common to both rabbling devices

-~ and furnaces.

39

40

- 21. A device consisting of a multiplicity of
ore roasting furnaces, one or more of which is |

superimposed, rabbling devices in each of the

furnaces traveling in the same direction and

a single funicular device adapted to effect the
travel of the rabbling devices. '
22, A device consisting of a multiplicity of

-curved hearth furnaces, rabbling devices

traveling in said furnaces and a single funicu-

~lar device adapted to effect the travel of the

45 rabbling devices.

23. A device consisting of a superimposed

- ore roasting furnace having a slotted roof to

-4

‘the lower furnace and a slotted hearth to the "

‘said bars adapted to supp

891,300

sald furnaces, a bar projecting throug: said
slots connecting and supporting said rabbling
devices and means attached thereto to effect
its travel. - | | -

24. A curved hearth ore roasting furnace,
rabbling devices pivotally connected in the
rabble frame which travels therein and a

upper furnace, rabbling devices travenng in

20

55

funicular connection outside the furnace

adapted to e
devices.

ect the travel of the rabbling

25. A device consisting of superimposed

ore roasting furnaces constructed of brick or
the like, each having a slot intermediate of
its sides, the slots being adjacent to each

60

other, rabbling devices adapted to pass into -

and through said furnaces, tracks.for the

‘rabbling devices and a metallic skeleton or
frame suitably arranged to form the support

and attachment for the rabble tracks and
slots independently of the brick structure
whereby the tracks and slots are maintained
1n alinement. - - |

26. A device consisting of superimposed

65

70-

ore roasting furnaces constructed. of brick or
the hike, having a slotted roof to the lower

furnace and a. slotted hearth to the ‘upper

furnace, rabbling devices adapted to pass

75

mto and through said furnaces, tracks for the

rabbling devices and a metallic skeleton or

frame suitably arranged to form the support

and attachment for the rabble tracks and
slots independently of the brick structure
whereby the tracks and slots are maintained
in alinement. o . :

- 27. In a mechanically rabbled ore roasting

furnace having a slot, a rabble carriage con-

sisting of two vertically pivoted bars, means

the slot, a rabbling device within the furnace
in which said bars are pivoted, wheels upon
ort the rabbling de-
vice and tracks upon which the wheels run. .

WILLIAM H. SMYTH.

Witnesses: .
- JESSE R. Korr,
- J. J. McINERNEY,

85

‘adapted to aline the bars with each other and

90" -
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