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UNITED STATES PATENT OFFICE.

MYRON DINGS AND ALVIN DINGS, OF MILWAUKEE, WISCONSIN.

ORE ROASTING AND TREATING APPARATUS.

No. 849,465.

Specification of Letters Patent.

Patented April 9, 1907,

Application filed June 17,1905, Rerial No. 265,640,

To all whom it may concern.

Be it known that we, MyroN Dines and
ALVIN Dinas, citizens of the United States,
residing at Milwaukee, county of Milwaukee,
and dtate of Wisconsin, have invented new
and useful Improvements in Ore Roasting
and Lreating Apparatus, of which the follow-
g 1s a specification.

Our mnvention relates to improvements in
ore reasting and treating apparatus, and per-
tamns especially to that class of such devicesin
which the ore is successively dumped from
one holding member to another in a chimney
leading {from a heating-furnace.

The objects of our invention are, first, to
provide a series of tilting buckets which are
self-bracing and self-supporting and which
are arranged to revolve and act continuously
1 recelving and delivering the ore, the re-
volving movement preventing the buckets
Irom warping or bending under the influence
of the mtense heat to which they are sub-
jected; second, to provide a form of con-
struction in which the ore is introduced with-
out permitting the escape of the heated air
and gases 1 the chimney; third, to provide
for cooling the ore after the roasting opera-
tion without waste, and also to provide
means m connection with the cooling appa-
ratus for varying the supply of oxygen to the
roasting ore and for saving the heat absorbed
by the roasted ore; fourth, to provide means
for utilizing the cooling apparatus to regu-
late the furnace either by supplying air to the
combustion-chamber or by forcing the draft
in the stack leading from the roasting-chim-
ney; fifth, to provide a form of construction
im which any portion of the chimney may be
inspected or opened for the removal of buck-
ets without destroying the remainder of the
chimney. .

In the following description reference is
had to the accompanying drawings, in
which— |

Figure 1 1s a vertical sectional view of our
invention drawn to a plane cutting the chim-
ney and combustion-chamber. Fig. 2 is a
detall view of the hopper through which the
ore 18 fed to the raised chimmney, showing
aiso the initial bucket at the top of the chim-
nev. Ig. 3 1s an enlarged detall view of a
series of buckets. IFig. 4 is an enlarged plan
view of one of the buckets with the central

| portion broken away. Fig. 5is a side eleva-

tion of our invention, showing the driving
connections. ¥ig. 6 is a detail view of a por-
tion of the rear wall, illustratineg the means
for removing individual buckets. - Figs. 7
and 8 are detall views, partly in section,
Ulustrating the supporting roller-bearings
for the bucket-shafts. '

Like parts are identified by the same ref-
erence characters throughout the several
V1iews. |

1 18 the combustion-chamber, provided
with bridge-wall flues 2, leading into a chim-
ney 3, which at its upper end communicates
with a stack 4.  The chimney 3 is erossed by
a series of shafts 5, and each of these shafts
within the chimney is provided with radially-
extending flanges 6 and disks 7 at the ends of
the flanges, which form a set of buckets
adapted to successively receive and dump
the ore as the shaft is rotated. The shafts 5
are arranged n a zigzag row within the chim-
ney and are revolved 1n opposite directions,
whereby each of the buckets on one shaft is
adapted to dump the ore into a bucket on the
next shaft below it. The walls of the chim-
ney are provided with inwardly-projecting
ledges 9, having inclined upper surfaces
adapted to direct any material popping out
ol the buckets or scattered therefrom when
the buckets are tiited into the buckets carried
by the shaft below. The disks 7 are pro-
vided with angular mner surfaces or fillets
10 for each of the buckets extending with in-
creased divergence from the outer wall of the
chsk 1n the direction of rotation, whereby as
the bucket is tilted the material is slightly
concentrated toward the center and pre
vented from fallmg on the end disks of the
next succeeding buckets. |

The material is fed into the chimmey
through a hopper 12, which is provided with
a regulating-siide 13 and a’'rotary agitator
14, which regulates the passage of material
to the mitial set of buckets. The chimney
1s provided with concave shields 16 and 17,
which conform in curvature substantially
with the margins of the disk 7, and extend
around the buckets to a sufficient extent to
form a turnstile-trap through which the ore
i1s carrled without permitting the escape of
smoke and gases. After passing the flues 2
the material is delivered through another
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cgate formed by shields 18 and 19, when it
1s conveyed by similar buckets throu ofl Q
lower chamber of the chimney and delivered
to the exterior through an mclined slide 20.
The section of the chlmney below the shields
18 and 19 constitutes a cooling-chamber,
near the base of whichh alr 18 admitted
through an aperture 22 and clmwn off
through a suction-pipe 23 by means of a stic-

tlon—fan 24, which delivers the air to a-set--
tling-ch amber 25, the I%ter beﬂw made suf-

clontly large to ﬂllow the dust to settle.
Baflle-hoards 26 may, it desired, be provided
in the chamber 25 to break up the air-cur-
rents and facilitate settling the dust. 'The
chamber 25 dlschm*e'm Lhrourrh a duct 28

into a pipe 29, by means of which the air
may be passed throunn & damper at 30 1nto
the ash-pit of the firnace 1 or thr ough 2
branch 31 into the roasting-section of the
chimney or through the dmupel 34 imto the
stack 4. The branch pipe 381 1s provided
with a dam ser 32, This damper 1s opened
and the otller dampers are closed when an
additional supply of oxygen is desired for tie
roasting ore. As the air thus introduced
has been heated by the ore in the cooling-sec-

tion of the chimney, it 1s obvious U:wt the
oxygen will readily act upon the ore m the
roasting-section.

The fan and also the buckets are actuated
from any suitable source of power. To op-
erate the buckets, the bucket-shaits 5 are

extended throuoh the wall of the echimney
on one side and are provided with spmchet—
wheels 38, as best illustrated i Kig. 5. A
driving sprod{et chain 39 1s ]mawui l}(‘hf“f‘ll
the l‘espectwu sprocket-wheels of the series,
whereby they are driven alternately in up—
posite d1re(,tlons On the return side tie
chain is passed over end sprockets 40 {m(l 41,
The agitator 14 1s driven {1 om the shaftt of the
sprocket—wheel 40 by another sprocket chain
or belt 43.

Referring to Fig. 1, it will be observed that
one of the walls of the chimney 1s provided
with a series of tubes 45, each of whici 1s
normally closed by a cap 4_-6 which may be
removed when it is desired to inspect the
roasting operation within the chimney. Re-
ferring to Fig. 6, it will be observed that one
of the walls 1s @rmnﬁ"ed with an inner brick
wall 50 and an outer metallic wall 51, sep-
arated by an intervening air-space. 'Lhe
latter provides bearings for the snalts 5 and
is made in removable sections. When it is
desired to remove or repair any one ol the
buckets or bucket-shafts, the corresponding
section of the outer wall 1s removed, where-
upon the bricks may be torn out of the inner
wall to a sufficient extent to permit the re-
moval of such buckets and bucket-shatt.
Each of the walls of the chimney may be con-
structed in this manner, if desired. It will

50 he observed that the outer well-seetions
(1 hicih are of metal) are provided with hoxs
54, mto which the bucket-shafts {.“.‘ZT".(“]I_(L
Anturiction-rollers 55, journaled m 1'7'f*---'f*
bo:‘;e%, support the shafts and avoid tie ne-

egsity of lubrication.

- While we have described the buckets s
being located in a chimney, 1t will of course
be understood that any Suitable chambers
mey be provided and, if desired, separate
]mmbor may be used for roasting and ?
cooling the ore.

H*’W'Pﬂ thus deseribed our invent:on, L
we claim os new, and desire to secure l__....-j{ L0
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in e DPE‘ ratus of the deseribed eless, Thr
qom ynotion with o fm neee, a:tvf A SR sl A Lot
1ng “hﬁiﬂux r cenrected thereritch, cod oo

.i-"“l.
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ries of shafts erranged Gre a hove nrocher o

1 che '1'11]"@1 cach of soid chefin beire o
v ulml with 1 mlp{ rforatew 11‘*“«-11 Noes ST e
to form 2 set of buckets closed at the e
WA .-_..‘;-(_Efﬂ-}'}tf;‘d to successively receive s ¢
cheree material from the buclkets of the nox:
hiuhel sheaflt.

2. In: apparatus of the (loﬂ- ribed ¢loes, the
compinefion with o furnace, of an {;H‘JH"-!Z? -----
g chamber r*omwr:*“ml therewith. CUPIH
mg rotary shafts arre numl 2t G iflﬂmml love
in eaid chamber, end each provided witl: [ -
'ir*'r buckets closed at the sides end enids a._._m]
adapted 1o ‘-'-uf*umweh recelve ond reioi
Lul srentially all the me {{‘11“... l_".l_‘m"n_ l'*ﬂ L

s of the 110"&1 nﬂl er shalt for o del HH oo
Lmt L and means for 1"()@11110 coid ehod
In & ‘pparatus of the deseriboed clrve. e
COM E.._:: ination with o furnace, of an o '1%—1 YOI
ing chamber connected therew Ithy supho
me rotary chafte arronged at differen’ Tevel:s
1n seld chamber, and eaeh prov 1heed wilh [
i}:‘}..g buckets having unpmlm pie ¢ uir* and ep
wlis and ada) yed 1o successivel Vooreseie
111:‘1{11‘1(11 [mm Hw* buckets of the next hiwoor
b «H‘; cand means for rotating caid SREAS
cach alt ernafe chaft being rotated 1w o dive -
tion oppon ¢ that of the mtermedis o ol
and ea1d buckets being arranged cnd :_';_a!_:_';gi: -
od 1o receive and dischs Toe Taterinl inor-
miEng IV
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4. In epparatus of the describeo 1 b
{im_nl_i notion of an ore-hecting chomber: o
furnace hevinge flues leading 1lwum~::

ries of rotary chafte arr ,:_L.n;_:_;u:?.(.l N zlgze e ordoer
frem the upper to the lower portion of -0
chember; means for rotatine the «hei
buckets on t

._J-_,._

the ¢hafte, each fmnlwumf e
digke mounted on the shalts and prov b
with x'*'izw flanges between ‘fhom oxte T’..i”]'i;;,'f
rodiclly 1(} n the shaft and adapted to -
ceive snd ump the material from one +hi
o “nﬂfllor ot different miervals: ondl i;-r_m
wardly-projecting baflles on the side vwalls of
said chamber ada pi(* d to direct matersl noo
the buckets; said s halft-rotating mechai=n
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-

being adapted to actuate the alternate shafts 1 delivering said air either to the furnace, the

in a direction opposite that of the intermedi-
ate ones.

5. In apparatus of the described class, the
eombmatmn with a furnace, of an ore e-heat-
ing chamber connected therew1th support-—

ing rotary shafts arrenged at different levels
ins ‘said chamber, and each provided with talt-

ing buckets aclmpted to successively receive
maturml from the buckets of the next higher
shaft; and means for rotating said shafts 3
toa’ether with an ore-cooling chamber pro—
vided with similar shafts and buckets: and
means for drawing air through said Lh&lllb@l
6. In apparatus of the described class, the
combination with a furnace, of an ore- heat-
g chamber connected theremth SUPPOri-
:'ncr rotary shafts arranged at difl erent levels
in said chamber, and each provided with tilt-
mg buckets &daptec to successively receive
material from the buckets of the next higher
shatt; and means for rotating said shafts

towether with an ore-cooling chamber pro—- .
vided with similar shafts and buckets; and

means for drawing air through said ¢ amber
n a direction opposite that of the movement
of the materiai.

7. In apparatus of the described class, the
combination with a furnace, of an ore- heat-
ing chamber connected therewmh support-
ing rotary shafts arranged at different levels
in said chamber, and each provided with tilt-
me buckets adapbed to successively receive
material from the buckets of the next higher
shatt; and means for rotating said shaft
together with an ore-cooling chamber pr0~
vided with similar shafts and buckets; means
for drawing air through said chamber and
a turnstﬂe—g ate for passing material from one
chamber to the other. _

8. In apparatus of the described class, the
combination with a furnace, of an ore-heat-
ing chamber connected therew_lth support-
ing rotary shafts arranged at different levels
in “said chamber, and each provided with tilt-
ing buckets ad @pted to successively receive
material from the buckets of the next higher
shafts; means for rotating said shafts and
bur*kets a cooling-chamber means for draw-
Ing air tqrouﬂh said chamber; a settling-
chamber or recelving the air from the cool-
ing-chamber; and a vent therefor adapted
to permlt the delivery of air to the heating-
chamber.

9. In apparatus of the described class, the
combination with a furnace, of an ore-heat-
1ng chamber connected therewith; support-
ing rotary shatts arranged at different levels
in said chamber, and each provided with tilt-

ing buckets ad apted to successively receive
material from the buckets of the next higher
shafts; means for rotating said shafts and
buckets a cooling-chamber means for draw-

ore-heating chamber
buckets arranoed to form a conveyer for ma-

heatmg-ch&mber or to a vent-stack connect-

ed therewith.
10. In apparatus of-

provided with tiiting
terial to be IO‘ISLCd and each adapted to re-
tain substantially all the matelml from the
preceding bucket for a definite interval and a
series - of sight-tubes communicating with
said chamber and provided with suitable
CaPps.

11. In apparatus of the described class, an
ore-heating chamber provided with a series

| o ¢ross- shafts and buckets mounted thereon;

and a separate outer wall for said chamber,
formed in removable sections provided with
antifriction-bearings for the eross-shafts.

12. In apparatus of the described class, the
combination with an or e-heating chamber, of
a series ol rotary shafts thereln prowded
with bucket-flanges and end dlsks forming
buckets closed at the sides and ends; each
shaft and its flanges being arranged to I'otate
with sufficient ]ead over that of the next
shaft and bucket-flanges to facilitate the de-
livery of nmteual from one bucket to the
other.

13. In apparatus of the described class, a
shatt having radial bucket-flanges; and end
cisks, prowded with fillets projecting into
the bucl{ets and increasing in thickness in the
direction of shaftt ].“Ot&tl()l’l

14. In apparatus of the described class the

' combination of an ore-heating chamber a

furnace having flues leading bhereto a Se-
ries of rotary shafts arranged 1n zwzaﬂ order
from the upper to the lower portlon of said
chamber; means for rotating the shafts; end
disks on each shaft; and ﬂanﬂ'es prO]ectmD
outwardly from each shaft between the end
disks thereon and forming with the disks a
set of buckets, each adapted to recelve mate-
rial from a bucket on the preceding shaft.

15. In an ore roasting and treating appa-
ratus, the combination with a furllace A
heatmg chamber, and a coohng—chamber, of
a dust-collector; means for passing air from
the cooling-chamber through the dust-col-
lector; and valved discharge connections

leading from the dust- collector to the heat-.

1n0—011a111b61"
16. In an ore roasting and treating appa-

| ratus, the oombumtlon with a fumace a

heatm?—e 1amber, and a cooling-chamber; of
a dust-collector; means for passing air from
the 0001111@—011a111ber through the dust-col-
lector: and valved di scharﬁ'e connections
:e%di?ﬂﬂ from the cust—collector to the heat-
1110-chamber together with means for also
utﬂmuw Such heated alr to mecrease the draft
of the furnace

17. In an ore roasting and treating appa-

Ing air t11r0110h sald chamber; and means for | ratus, the combination Wlth 9 furnace and a

he described class, an
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heating-chamber, of a cooling ~chambery| In testimony whereof we aflix our signa-
means for passing air through the cooling- | turesin the presence of two witnesses.

chamber; and valved connections for utiliz- MYRON DINGs.
ing the heated air from the cooling-chamber ALVIN DINGS.

either to increase the supplyin said heating- |  Witnesses:
chamber or to increase the draft of the fur- Jas. B, Erwin,
nace: NELLIE TAUGHER.
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