No. 649,999. Patented May 22, 1900.-

J. C. TELLER.

_ORE ROASTING FURNAGE.
(Application filed July 22, 1898:) .
(No Model.) ‘ 5 Sheets—Shest |.

AW §.\<

WITNESSES. INVENTOR,

. 3 > 70
L% BBoi | John G Jeller.

~* YHE NORRI5 PETERS CO., PHOTO-LITHO., WASHINGTON, D, €.



No. 649,999, Patented May 22, 1900.
J.C. TELLER.

ORE ROASTING FURNACE.

(Application filed July 22, 1888.)
(No Model.) . ’ 5 Sheets—-Shéet 2.

I il
NS
©
N
< A
il X S
) T3 °\
N
. TS
N q
< <
5
S
E %
i
‘ iy
0, . u ‘o
S | el
f S
’r.
¥/ o J
| AN x®
s =
N _
HN NN ]f
i~ ’ T
113
% | r | ;
«N
N &
] , )
T —10 o
. & ° ° J
2 \
T T e \g
. A
WITNESSES. INvENTOR.

d B B Bros, _ John C Teller

By his Attornes,

THE SORRIS PETERS GO., PHOTO.LITHG., WASHINGTON, D. C.



No. 649,999, ‘ o Patented May 22, 1900.
- J. C. TELLER.

ORE ROASTING FURNACE.
(Application filed July 22, 1898.)
(No Model.) 5 Sheets—Sheet 3.

. ,
1 i T

K [+ O At
® 2 R
il A
o= s TP e
NG «Q
S W\ & __:“ —
s e

=

g
I i
4l 2 I
N m"«l §\\\\\\\\\\

£

L
S

©
"
2
a0 s
/ ~
Z
4 .
7
% 4
2
A
Zilk
T
@
3 N R
1 17
36
' SN\
Y \
: 3 :
WITNESSES, ® - INvenTOR,

WD BB, John C Teller.

‘ : , ﬂ.:B his Attorney,

THE RORRIS PETERS CQ, PHOTO-LITHO., WASHINGTON, O. G.

-
. ‘
_



‘No. 649,999; : Patented May 22, 1900.
J. €. TELLER. '

ORE ROASTING FURNAGE.:
(Application filed July 22, 1898.)

(No-Model.) 5 Sheets—Sheet 4,

WITNESSES, ‘ ‘ INVENTOR,

: : ) John C. Teller
ﬁ 9 %M/@W :B_‘ﬂ h%s Attorneg




No. 649,999. ' Patented May 22,-1900.
: * . J. C. TELLER. ’
ORE ROASTING FURNACE.
(Application filed July 22, 1898.)
(No Model.) ' 5 Sheets—Sheet 5.

§ ol
. ummulb “
\\\\\'7////, N

AN w\‘“\\\.
—=c==

nnnM" |

= \\\\\\\\\\\\

Qd ey
N
N
3
% i 3 3
® L&
‘
?{_- 1 R l_'_ ] _j}l{
LIRS ”’ ——— U i A
I Hﬂl —— | mﬂ
N H m I ] { m[’ i
N i ¥ “” |
N IW";” . | 4‘ lh
WITNE.SSES, | }_ INVENTOR,
25 9Ge A




Io

15

20

25

30

35

40

UNITED STATES

PateENT OFFICE.

JOHIN C. TELLER, OF MINNEAPOLIS, MINNESOTA.

ORE-ROASTING FURNACE.

SPECIFICATION foi‘ming part of Letters Patent No, 649,999, dated May 22, 1960.
Application filed July 22, 1898, Serial No, 686,566 + (No model)

To all whom it may CORCErTi:

Be it known that I, JOHN C. TELLER, & citi
zen of the United States residing at Minneapo-
lis, in the county of IIennepln .and State of
Minnesota, have invented certain mew and
useful Improvements in Ore-Roasting Fur-
naces; and I do hereby declare the following
tobe afull, clear, and exact description of the
invention, such as will enable others skilled in
the art to whleh it appertains to make and use
the same.

My invention has for its object to provide
an improved apparatus for the treatment of

refractory ore.

Theinvention will be hereinafter described,
and defined in the claims.

The preferred form of my apparatusisillus-
trated in the accompanying drawings, where-
in like characters indicate like pa,rts throu ¢h-
out the several views.

Figure 1 is a view. principally in side ele-
vation, but with some parts shown in section
and others broken away. Fig. 2isa vertical

longitudinal section of an elbow- -joint used

in the device. Fig. 8 is a horizontal section
taken centrally and longitudinally through
the rotary drum and other parts on the lme
a8 of Fig. 6. Fig. 4 is a front elevation of
the apparatus‘ with the breeching removed
and some parts shown in secbion. Fig. 5 is
a view principally in vertical central section
on the line «® 2 of Fig. 4, but withsome parts
left in full,showing the front end of the ro-
tary drum and its mountings. . Fig. 6 is a
transverse vertical section taken on the line
o’ 2% of Figs. 1and 8. Fig. 7Tisa detail view,
partly in plan and partly in horizontal sec-
tion, on the line «7 27 of Tig..8, showing one
of thetwyersand its connecting supply-pipes;
and Fig. 8 is a view of the parts shown in Fig.
7, partly in end elevation and partly in sec-
tlon on the line #? #°® of Fig. 7.

The main body of the roa,stel isin the form

- of ‘a large rotary drum or cylinder 1, the in-
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terior of which is lined with fire- brick 2, the
sections of which forin the drum with a cor-
rugated or stepped interior surface. Near
its ends the drum or cylinder 1 is provided
with a pairof annularflanges or hoops 3, and
at its intermediate portlon it isprovided With
anannularscrew-gear4. Thisdrum ismount-
ed as follows:

5 indicates the floor of a building or strue-
ture, on which fulerum-sockets 6 and ‘bear-

md-plates 7 are rigidly secured.

8 9 10 11 indicate a tilting pla,tfoxm of
skeleton form, made up of the parallel lon-
gitudinal channel irons § and the transverse
pairs of channel-irons 9, 10, and 11, rigidly
secured thereto. Near theu rear ends the
pairs of channel-irons 8 are provided with
fulerum-blocks 12, that are seated in the ful-
crum-socket 6, and near their forward ends
each pair of channel-irons § is provided with
a nut-block 13, through which vertical ad-
justing-screws 14 work with their lower ends
bearing one on each of the bearing-plates 7.
By means of these screws 14 the skeleton
platform may be tilted on its falerum 6 12.

15indicates bearing-sheaves or flanged roll-
ers that work in pairs on the aunulal hoops
3, and thus support the cylinder or drum 1.
These supporting - rollers 15 are pivotally
mounted between the prongs of bearing-heads
16, that rest upon and move over the upper
eddes of the channel-beams 10. The bear-
1n0-braekets 16 are connected in pairs by
blansverse tie-bars 17, which space the mem-
bers apart a fixed d1stance and cause the
same to move together. The brackets 16,
which are at one side of the machine, are
provided with depending nut-blocks 18, and
the adjacent ends of the beams 10 are nofldly
secured together by spacing-blocks 19,

20 mdlcates screw-rods that are swiveled,
onein each of the bearing-blocks 19, and W01k
with serew-threaded enda(rement throuvh the
codperating nut- blocks 18 The outer ends
of these serew-rods 20 are provided with an-
gular heads, to which a wrench may be ap-
phed to turn the same, and thus force the
pairs-of suppor tm(r-rollers 15 transversely of
the tilting frame. It is obvious that when
the pairs “of supporting rollers or sheaves 15
are adjusted transversely of the machine the
drum or cylinder 1 will be correspondingly
adjusted without being raised or lowered by
such movement.

The forward or receiving end of the cylin-
der or drum 1 is closed by a fixed disk-like
head 21, which, as shown, is formed in two
sections secured together by flanges 22 and
nutted bolts 23. Opening through the cen-

ter of the head 21 is'a transversely-elongated
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passage 24, which is kept closed by aslide 25,
that works in keepers 26 on said head 21, In'

the upper_pottion of the fixed head 21 is a’

pair of draft-passages 27,adapted to be opened
5 and closed by mdmary dampers- 28. The
head 21 is also provided with a plurality of

sight-openings 29, that are opened and closed-

by pivoted lids or covers30. The peripheral
edge of the fixed head 21 works in the groove
10
31, secured to the receivingend of the drum
or eyhnder 1.

other source of supply, which. ‘hopper has- a
neck ordelivery-spout 33, that opens through
~ said head. 21, approx1mately in horlzontal
line with its cente1

A larve gas-supply pipe or tube 34 passes
,through the center of thesliding cover 25 and
extends longltudmal]y thxouvh the drum1-at
a point slightly above its axis. The receiv-

15

20

inthe upper portion of a-verticalstand-
-ard ‘or supporting-bracket '35, that is rigidly
secured to the forward pair of transverse
channel bars9. - Likéwise the rear end of the
pipe or tube 34 is 1101dly secured in a'similar
bracket 36, that rises from and is- rigidly se-
cired to the rear pair of transverse angle-
30 ba :
: by a eap 37. " Aspreferably constructed, this

' pipe. 34 is provided with a plurality of 10n0'1-
tudi
Ve

23

ing the same from’ Warpmu out, of shape
35
nace. Tt will be noted that the delivery end
of. the drum or cylinder 1isleft entirely open.

In the parmcular arrangement shown this.
'_'cylmder ordrumi is arranved to dlschan geinto-
a” breechmg or: case’ 39 which is provxdedv )
with a gas-draw-off tube 40 and a depending

40

' dlscharge -spout41,through which the roasted

_ore will be preclpltated by gravity as it is dis-

-charcred into said breeching from said drum.

Ag’ shown a tight joint is fo1 med between the
dehvery end of the drum'1 and the receiving
end of -the breeching 39 by means of an an-

nular packing-ring 42, that works in a sn1t-_

able seat formed in an annular keeper 43 on
said breeching.

590
g 42 should have sufficient play in its

geat in: the keeper 43 to permit the required

‘lat] al adjustments of the drum or eylinder
for: pmpose 'to be hereinafter explained, or

7,sulbable provision should be made

dmm Wlt,h respect to said breeching.

‘On-one side the pipe or tube 34: is- pro- |
vided with a plmallty of twyers or discharge--

60
heads 44." The nozzles or ‘dischar g0 ends ‘of

these heads 44 are elongated lonﬂltndmally’

of 'the drum I and are plovxded with corre-

, pondmgly-elonvated discharge-openings 45,
65 g
- twyers 44 are removable, the sections. benw
»_}_ndly secured together by serews 46,

or annular seat formed in an annular band |

The ore to be treated is intro- |
duced into:the drum from a hopper 82.or |

"53.

d’of this pipe or tube 34 is rigidly se--

9. _This rear end of the pipe 34 is closed.

nal stiffenin g-ribs 38, which assist in pre--

unde; the action of the heat within the far-’

‘length of the drum or oyllnder 1.
may be given great 1nt;ens1ty by. producmd a’
strong “blast thmucrh the. air- supply pipe..
-able manner and by any suitable means.

‘Of course this bréeching 39
rotate with the dram. The paok-'

160 is provided with a valve (2.
and closing the valve 62 the intensity of the -

t of the required movement of the|

As:shown, the extremities of the heads or

" Tothe receiving end of the pipe 34 an elbow-
section 47 is attached, and to this elbow-sec-
tion 47 is attached a supply-plpe 48, which
leads from the source of gas—supply and is
provided-with a gate-valve 49 for turning on
and shutting off the gas. . An air-supply pipe
50, which in dlameber is considerably lessthan

'the plpe 34, extends longitudinally through

said pipe 84 and throu ghtheelbow47. Where

it passes through the elbow 47, said elbow is

provided with a stuffing box or gland 51, that
forms a gas-tight joint between the same and
said.air- -pipe: 50 Within the-pipe 34 the air-
pipe-50.is provided with projecting branches
52, that extend one through each of the twyers

.or, heads 44 and ter mmate in .nozzle-sections
These nozzle sections 53 are: elonfrated'
85

nearly, but not quite the extent of the open-

ings in the nozzles of the twyers 44, and they
jare provided with. narrow elondated dis-
.charge-openings 54. -Said nozzle- sectlons 53

are prov1ded with hab-like. prO]ectlons 55,

that are held in suitable seats formed.in the
:sectlons of the. Lwyers 44.7 The construction

just described is-such that the air will be dis-

charged from the twyersin the form of a. long

thin blade or blast, while the gas will be dls-

charged in an. endless rectangular. band en-

tlrelv surrounding the blast of air., It should

be noted that the no7zles 54 terminate inward
of the discharge extremities of the mouths’ 45..

In virtue of. this arranoement the suction or
draft produced in the gas-pipe by, ‘the.air-

blast is great]y mmeased so that an actlon‘

resembling very much the action of an atom-
izeris produeed Otherwise stated,.the force

of the blast produced through the alr“plpe.

and: twyels will vary the flow of the gas: w1th—
out varying the normal pressure on’fhe g
vmhm the: stmade gasometer or other source
of ‘gas-supply..” The plurality of twyers lo-
ated side by side, as. showhn; will. ploduee a
flame which will e‘{tend neally ‘the

This flame -
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This‘air-blast may be produced - in’ any suit-

As
shown, it is produced from a fan 50, duven
fromn a belt 57 and pulley. 58 and. conneeted

to said air-pipe 50 by a spout 59, ha,vmtr are-’

115

lief branch 60. . The pipe 50 is shown as pro--

Vlded with a gate-valve 61, and . the branch
By opening

blast from the ‘twyers may be varied W1thoub
varying the speed of the fan.

The dram or cylinder 1 is given a. slow but
continuousrotary motion hom apowel -driven
shaft 63, mounted in bearings 64 65 on the
tilting platform and pr0V1ded atits outel end

120

125

with a pulley 66 and provided at its inner |

end . with a worm . or screw -G7, “hlch ig in

130

mesh with the annuIm screw-gear 4 on smd )

drum. = The’ drum is rotated in the dlrectlon
indicated by arrows marked on Figs. 4 and 6.
In I‘1rr 1, 68 indicates a catch- box into whlch

.
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the roasted ore is discharged from the spout
41, and in Fig. 6 z indicates the crushed ore
contained within the drum 1. = As shown, the
shaft 63 receives motion from a belt 69, that
runs over the pulley 66 and over a power-
driven pulley 70. Some sort of a flexible
joint or yielding section (not shown) would
in praectice be provided in the section 59 to
permit the adjustment of the drum.

The operation of the mechanism above de-
seribed is substantially as follows: By means
of the screws 14 the tilting platform and the
rotary drum supported thereby may be given
the desired incline or tilt necessary to cause
the travel of the ore through the drum at the
desired speed, and this incline of the drum,
and hence the rate of travel of the ore there-

through,may be varied at will. As previously’

stated, the ore is supplied to the hopper 32
and is fed into the receiving or forward end
of the drum through the spout or tube 33 and
after having been acted upon by the burning
gases within the drum,will be discharged into
the breeching 39, from whence the gases will
be drawn off through the neck 40 atid the
roasted ore will be discharged through the
gpout 41, Now it is very important to note
(see particularly Fig. 6) that the twyers 44 are
located above the axis of the drum and are
inclined slightly upward in the direction of
their discharge ends. Under the rotation of
the drum the body or massof the pulverized
ore within the drum will be carried upward
in the direction of the rotation of the drum,
and if the drum be driven at the proper speed
the mass of ore will be carried upward to a
point above a horizontal line interseeting or
approximately-intersecting-the-axis-of-the
drum. Otherwise stated, the drum should be
so speeded that under centrifugal motion the
ore will not commence to roll backward under
the action of gravity until the upper portion
of the mass has been carried sufficiently far
above the level of the burner-tips to cause the
particles to loosen up and fly from the mass
and fall down. through the flames from the
burners. Otherwise stated, the flames are ap-
plied to the flying or loosened particles of the
ore which are projected from the mass thereof
at the turnover when the force of gravity be-

gins to exceed the force of the centrifugal

motion. Still otherwise stated, the flames pro-
ject through the loosened particlesat or just
below the overturn or roll-back of the stock.
IHence the flames act upon the particles in a
loosened-up or flying condition as they are
projected from the mass of the stock under
the codperation of gravity and the centrifugal
forces. The flames thus enveloping the par-
ticles in a loosened or partly-detached con-
dition operate thereon in an extremely-effect-
ive way.

Thisnovel method is made the subject-mat-
ter of a divisional application filed by me of
date September 28, 1899, under Serial No.
731,909, entitled ‘“Method of treating refrae-
tory ores,”

" When a greater or less body of ore is kept
within the drum, the twyers require adjust-
ment with respect to the drum, so as to bring
the nozzles or discharge ends of the twyers
proper distances from the body of ore acted
upon. This I accomplish by shifting the
drum and its supporting-sheaves 15 trans-
versely of the tilting support, this being
readily effected by means of the adjusting-
screws 20, as previously indicated.

The action of the twyers and the manner
in which they cause the gas and air to be com-
mingled and the former to be variably fed by
a variation of the intensity of the latter has
probably already been clearlystated.. How-
ever, it may be added that to commingle these
fluids—gas and air—immediately inward of
the point of combustion produces the most
satisfactory results, and so far asTam aware
is novel in an apparatus of this character.
By means of the dampers 28 an additional
supply of air may be let into the drum. In
practice I would usually provide a fan or
other suction device for producing a foreed
suction in the gas-discharge tube 40, and
hence also in the breeching 39 and drum 1.

It will of course be understood that vari-
ous alterations in the specific details of con-
struction above described may be made with-
in the scope of my invention, as herein dis-
closed and claimed.

‘What I claim, and desire to secure by Let-
ters Patentof the United States, is as follows:

1. Inanapparatusforthe treatment of ores
or similar material, the combination with a
rotary drum, of the gas-supply pipe 34 and
air-supply pipe 56, the former surrounding
the-latter-and-extending through-said-drum;
and one or more laterally-projecting twyers
consisting of the outer section 44 opening
from the gas-pipe 34 and provided with the
elongated discharge-opening 45, and the in-
ner stem-sections 52 provided with the elon-
gated nozzle-section 53, terminating within
and located concentric of said opening 45,
substantially as deseribed. -

2. In an apparatus of the character de-

-seribed, the combinafion with guide rollers or

sheaves connected in pairs for adjustment
transversely of the machine, of a rotary drum
mounted on said supporting rollers or sheaves
and laterally adjustable therewith,and a rela-
tively-fixed supply pipe or passage extending
into the interior of said drum, and provided
with twyers, substantially as described.

3. In an apparatus of the character de-
scribed, the combination with guide rollers or
sheaves, connected in pairsand adjustable by
means of codperating serews and nuts, of aro-
tary drum mounted on said supporting rollers
or sheaves and laterally adjustable therewith,
and a relatively-fixed gas-supply pipe extend-
ed longitudinally through said drum and pro-
vided with laterally-projecting twyers, sub-
stantially as and for the purposes set forth.

4, In an apparatus of the character de-
scribed, the combination with gnide rollers or
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shedves connected ifl pairs, of 4 rotary drum

monnted-onsaid supporting rollers orsheaves:
and ldterally adjustable therewith; means for

adjusting:said-pairs of rollers or sheaves: to-
niove sdid drum laterdlly, and a relatitvely-
fixed: gas-supply pipe-or passage éxtending
into:the interior-of said.drum and provided
with’twyers; stibstantially as describéd;.

5. The combination with the rotary drum,
of a gas-supply pipe. extending into said re-:
ceptacle:lengthwise thereof, and. provided

with radially-projecting twyers in line with |-
eacli ‘other, having laterally elongated and.| :

649,068 -

flaring discharge extremities, with said parts -

so-related:as to.give: a continuous unbroken

line of flame lengthiwise of the drum; withthe

projecting -jets from :the ‘respective :twyets

overlapping with .€ach other at their outei

ends, all substantially ds and for the pur-

poses set forth. o ‘

. In téstimony whereof I affix my sSignatuie

in presence of two witnesses. ;
JOHN" C, TELLER:

Witnesses: : ,
JAS. K. WILLIAMSON,
BESSIE - B: NELSON.
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