Dec. 30, 1947.

H. L. McCFEATERS 2,433,781
ORE ROASTER

Filed Sept. 24, 1943 5 Sheets—Sheet 1

o ;
¥ RN

(e ”" 6

| =3 ay €

1

W N
| i
Y, IR A
! Y
! - I8
© iy
© ¥
4 = ’
%E —1/' e
== \
) ] 0
ofifl| 47 .
H\_:T\ 1 \I
B {113 o
\ e i k
1] 77,7
V.
¥ } : | o, Y.
A dHi |l 54/\\ N
At A
SS I N @
7
_.'_:*:g : ;;//:\ (}2
@ I \ W >
\n ] 4 —— ;b/s‘ b 1 9
= 70 S
i 7, b 4
rl"."\ & AN
h) .
~ N QO
. ~ 0\ N




Dec. 30, 1947. H. L. MCFEATERS ' . 2,433,781

ORE ROASTER

Filed Sept. 24, 1943 5 Sheets-Sheet 2

: : )

h ||__——— S [l -J“)
Q F===—1t=——=71 |

NI H

n ~

i 3

hy N

AN

L
i fEERESREERRE I S L L

] i&iliiili!liii!iﬁilf

, N
ﬁ‘ﬁlg Sl
/,,I—'il/ lii
|
|
| -
|
{ N
| .
|
|
| -
|
|
|
|
|
Hil
o
1N
AN
X
N\ .
N
NN
N\
N\
N\
-
s
. '
I INVENTOR
: L/ Grlere
: iz Groen G CGllite




Dec. 30, 1947. H. L. McFEATERS 2,433,781
' ORE ROASTER -

Filed Sept. 24, 1943 5 Sheets-Sheet 3

el 11 j

31




Dec. 30, 1947.

|

H. L. McFEATERS
ORE ROASTER

Filed Sept. 24, 1943

_Tiga.

2,433,781

5 Sheets-Sheet 4




Dec. 30, 1947. H. L. McFEATERS 2,433,781

© ORE ROASTER

Filed Sept. 24, 1943 5 Sheets—Sheet &

=N

~0 LBl

—25




Patented Dec. 30, 1947

UNITED STATES

2,433,181

PATENT OFFICE

24337181
ORE:ROASTER:-

Harry L. McFeéaters, New Castle; Pi:; assignor-to-
Pennsylvania Engineering Works;a: corporatlon»‘

of‘Pennsylvanid- -

Application:September 24, 1943, Serial No. 503,607
(C1:266--20)"

5 Claims.:
1L _

Tﬁis' Irivention relé;tes to.ore. roasters and:one
rotatable,.internally. fired .ore.roaster. ,

Ahether:objéct is.te produce a.rotatablé, .hori-
zontally disposed, . internally -fired ore’ roaster
having..a. normally. closed .opening  in_one. wall
theredf ‘which.4s..of such. size as to permit s rela-
tively; quick..discharge. of “the roasted contents.
when.the,door. is removed. and.the roaster ro-
tated. to dischaxge position, and a quick charging
of. the roaster.when. the same is.rotated to charg-
ing position.with .the.door.removed...

.Another. objéect . is. t0. prodiice. an. active ore
roaster . of ) the. rotatableé, intérnally. fired. type,
which is. of such.relatively.great, internal diame-
ter.as:compared. with its.internal lenigth, that the
exposed: surface.of the matérial being-.roasted. is
relatively.great.. ‘

A still further;objéct is-to.produce a rotatable,
horizontally: disposed .ore :roaster. of.sturdy. and.
improved construction...

A still further.object issto.produce.an.extremely.
efficiéent combination . comprising. a. rotatable;
horizontally disposed,.internally.fired.ore-roast-
er- having . a .relatively, large, normally -closed
opening-intermediate its.ends.for.charging: and
discharging; a.chute.for.guiding a.full. .charge.of
mateérial to be roasted.into .the roaster.when-the
same, is.in charging .position,. anether.chute:for
conveying, the entire contents.of the.roaster.to a.
ladle or other réceiviiig container when the roast-
er i rotated” to discharge position with’ its déor
open.

These and other objects which will'be apparent
to-those skilled inthe ore-roaster-art, Iattain by
means of the elements and their coacting~ar=
rangement*déscribed -in-the: specification andil-
Tistratéd-in the drawings accompanying the same
andforming part-of this ’apphcation

In the-dfawings:

Figure~1:i§~a* view partlally in side*elévation:
and <partially-in:section” of ' an” ore roaster em-
bodying this invention; = -

Pg.-21$"a top plan view of the roaster-of Fig,. 1;

Fig:
ing: the

oaster. in .transverse: section: on: a.-re=

diiced .scale.;. This. .view. illustrates::more or less:

schematically. the. deor -raising: ands lowering
mechanism; . the- chute -for-guiding the:charge
into:the roaster;-thechute: forsconveying: the:diss
charged roasted:oresfrom:the:roaster :to:the re<
ceiving: ladle or:car;.and:thedladlés or containers’
usedsfor:chargingzthesroaster+and for-receiving
the roasted charge.

-is:a somewhat diagrammatic.view: shown-a

2
Fig, 4-ig"a front . elevational-view- looking- to-
wardi;heleft of Fig. 3} and*
Fis; .5 is” &~ transverse -sectional - view-of the
roaster: and® illustrates: the- damper- controlled
connection between the exhaust end of the roast-

" erandthe stack:
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The roasterof- this -application” has an-outer
shell“formed ‘of “relatively heavy steel plate sec-
tions ~welded” together: The- shell -comprises a
central cylindrical’ body-portion 10, having a di-
amieter that’ exceeds its length, and. frusto-coni-
cal” end ‘portions- 11: and 12 ‘joined-to- the- body
portion and’ having their-walls- inclined to the
horizontal axis of the body portion at-an angle
of “approximately, 45°. The outer ends-of the
frusto-conical end-portion are open:

THe: cylindrical~body- portion is provided- with
a’ generally rectangular- charge and discharge
opening: {3+(Fig: 4); which is normally closed by
means: of’.a" door “14"having lifting lugs-15- cast
thereon.

The shell is provided with - -an-outer heat-in-
sulating lining-16°and an -inner refractory lining
17 preférably formed-of suitable fire brick. Each
of these linings-is-of ‘substantially uniform thick-
ness throughout the shell body.

Encircling the roaster at each weld line be-
tween.the central body portion 18 and end por-

jons 1 and 127is a ring~like member (8. Each
of these'membersis preferably formed from loco-
njotive tire steel-and’ the shell beneath each of
thiese ring=like members is ‘encircled, and there-
fore reinforced; by several layers of steel plate as
at. 197 These: encircling reinforcing plates ex-
tend inwardly “beyond the lines of weld 20 and
also out beyond: the lines of weld so that they
overlie and are spaced from the end portions i1
and12°as shown in Fig. 1.

A’ring. gear-21 is"mounted on and secured to
end”shell’ 12°and”of “course is concentrically ar-
ranged with relation to the outer bearing sur-
faces “of “ring “members 18 which contact with
spaced-“support‘rollers 22.. There are two spaced
rollers- with ‘which™ each’ ring member. contacts,
so that the roasteris supported for rotation.on
fourrollers22;

The roller shafts 23 are journaled for rotation
within pillow blocks 24 which can be adjusted
to; andset in adjusted position on slides 25 by
means-of adjusting screws 26:

End ‘membj(_er*l I ‘of the roaster terminates in a
cylindrical sleeve-like portion 27, and secured to
this portion is'a sealing .member.28. which is L-
shaped in” cross: séction’ and. which co-operates.
with"a sta.tionary sealing. member 29, also -pref-
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erably L-shaped in cross section. Member 29 is
secured to a metal ring-like member 30 which
forms part of the support for the stack connec-
tion 31; the stack being numbered 32.

The stack connection support is lined with re~
fractory material 33 and has an opening 34 in its
bottom leading to a metal dust leg 35. This dust
leg is provided with a sliding bottom or gate 36
which can be opened and closed by means of a
hand lever 87 through a link connection 38.

Stack connection 31 is provided with a damper
39 which may be operated by a lever 48 arranged
to be locked in adjusted position by means. of a
locking pin 1. End 12 of the roaster is provided
with a depending annular sealing flange 42.

A burner, which as an entirety is numpered 43
is preferably a long flame emulsion type oil burn-

er. This is provided with a burner block 44 which -

projects into the opening in end member 12 and
terminates in line with the inner face of the
fire brick refractory lining of such end member.
"~ A hollow annular metallic member. 45, form-
ing a cooling water chamber, surrounds and
forms & . support for burner block 44. This is
provided with a cooling water inlet and a cool-
ing water outlet (not shown) by means of which
cooling water is circulated through such cham-
per. Member 45 and therefore burner 43, is sup-
ported by a stationary support 46.

Air is supplied to the burner through an air
pipe 8T while steam is supplied through a valve
controlled pipe 48, and oil through a valve con-
trolled pipe 48.

A pinion 50 meshes with ring gear 21 and is
dgriven by an electric motor 5i through a suit~
able reduction gear 52. A magnetic brake 53 is
used for stopping the motor and therefore the
roaster when desired. - A-turbine type pressure
blower 54 driven by an- electric motor 85 is used
for supplying air under pressure to the burner
through air pipe 47.

The cast iron door {4 for closing charge and
discharge opening |3 is lined with refractory ma-
terial 58 and said door is provided with a lock-
ing bar 57 which is mounted for swinging move-
ment about a pivot pin 58 bolted to the door
casting at its center. This locking bar is adapted
t0 be manually operated and swung to and from
locking position beneath lugs 59 secured to the
roaster shell at spaced positions adjacent the
longitudinal center of the door. Bolis provided
with hand wheels 80 at their upper ends are
threaded through the locking bar and the bar
is swung to position under lugs 59. These bolts
may be used to lock the bar. in position beneath
the lugs.

The door may be raised from and lowered to.

position by means of a crane. I prefer however,
to use an electric or air operated hoist 61 for that
purpose.

A chute 62 secured in position above the roast-
er is so constructed and arranged as to be capable
of guiding a full roaster charge of ore delivered to
it by a ladle or other container €3.

Chute 84 positioned below the roaster is so con-
structed and arranged as to receive and guide
the roasted charge from the roaster to g suitable
ladle or other container €5, by means of which
it may be carried to the furnace.

In PFigure 3, hoist 61 is shown attached to the
lifting lugs of the door by chains 68. After the
door is unlocked (it being shown in locked posi-
tion) and lifted clear of the roaster, the roaster
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is rotated in a clockwise direction until opening .

{3 is in position below chute 62 as shown by dot-

({]

4

ted lines. A charge sufficient to fill the roaster
to the normal charge line is then dumped into
chute 62 and by it delivered through opening {3
as a single charge.

After the roaster is charged, it is rotated coun-
terclockwise until opening 3 is below the sus-
pended door. ‘The door is then lowered to po-
sition in the opening, unhooked from the hoist
and latched. The roaster is then rotated either
clockwise or counterclockwise as desired at a
speed of about 5% R. P. M. until the ore charge
is completely roasted or calcined. Rotation is
then stopped with the door directly below the
hoist. The door is then unlatched and lifted
clear of the roaster and the roaster is slowly
rotated in a counterclockwise direction until
opening 13 is at the bottom of the roaster. The
roasted charge starts to discharge as soon as the
down side of opening 3 passes top 87 of chute 64.

The entire contents will have been discharged
by the time opening {3 reaches its extreme down
position.

Since the opening {3 extends throughout sub-
stantially the full length of the refractory lining
for the cylindrical body portion, it will be seen
that when the roaster is rotated to discharge po-
sition with the door open, the inclination of the
inner surfaces of the refractory lining of the
frusto-conical end portions causes the roasted
material not only to flow freely toward opening
13, but to in effect avalanche through such open-~
ing, thus facilitating a rapid discharge. )

In one reaster involving this invention and of
six tons capacity, the internal diameter of the
central body portion is about 9 feet 6 inches and
the distance from the burner mouth 68 to the
entrance 63 of the outlet passage is about 11
feet. The internal diameter, therefore, is rela-
tively great as compared with the length of the
roaster chamber. A charge line is indicated at
78 and is but slightly less in length than the
distance between the burner mouth and the
entrance to the outlet passage.

As the roaster rotates, the charge of course is
carried by the advancing side and at its center
will be slightly lower than indicated at 70. The
exposed surface of the charge, due to the rela-
tively great diameter of the central cylindrical
portion, is relatively great and is, therefore, ef-
fectively heated by the burner flame traversing
the roasting chamber from the burner outlet to
the outlet port.

Having thus described my invention, Wha,t I
claim as new and desire to secure by Letters Pat-
ent is:

1. An ore roaster mounted for rotatlon about
a horizontal axis and comprising a central cylin~
drical body portion having a-diameter- which is
at least equal to its length, frusto-conical end
portions joined to the body portion, -and- each
having its outer end open, a refractory lining for
the cylindrical body portion and the frusto-coni-
cal end portions; said body portion being. pro-
vided with a charge and discharge opening in
its cylindrical wall having a length substantially
equal to the distance between the refractory lin-
ings of the frusto-conical end portions, a door
for closing said charge and discharge opening,
and means for rotating the roaster about its
horizontal axis; the angle between the inclined
surfaces of the refractory linings of the frusto-
conical end portions and the horizontal axis of
the roaster being such that dlscharge of roasted
material is facilitated.

2. An ore roaster mounted for rotation about a
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horizontal axis and comprising a cylindrical body
portion, frusto-conical end portions joined to such
body portion and each having its outer end open,
a refractory lining for such body portion and
refractory linings for said frusto-conical end por-
tions; said body portion being provided with &
charge and discharge opening in its eylindrical
wall having a length substantially equal to the
~ distance between the refractory linings.of the
frusto-conical end portions, a door for closing
such charge and discharge opening, means for
rotating the roaster about its horizontal axis, a
burner extending into the outer open end of one
frusto-conical end portion, & stack connection
engaging the open end of the other frusto-conical
end portion, and a dust leg below such stack con-
nection.

3. An ore roaster mounted for rotation about
a horizontal axis and comprising a cylindrical
body portion, frusto-conical end portions joined
to such body portion and each having its outer
end open, a refractory lining for such body por-
tion, and refractory linings for said frusto-coni-
cal end portions; said body portion being pro-
vided with a charge and discharge opening in its
cylindrical wall having a length substantially
equal to the distance between the refractory lin-
ings of the frusto-conical end portions, & door for
closing such charge and discharge opening, means
for rotating the roaster about its horizontal axis,
a water cooled burner extending into the open
end of one such frusto-conical end portion, a
seal between such burner and such end portion,
a stack connection to the open end of the other
frusto-conical end portion, a seal between such
stack connection and such end portion, and a
dust collector below such stack connection,

4. An ore roaster mounted for rotation about
o horizontal axis and comprising a cylindrical
body portion, frusto-conical end portions joined
to such body portion and each having its outer
end open, a refractory lining for such body por-
tion and refractory linings for such end portions;
said body portion being provided with a charge
and discharge opening in its cylindrical wall hav-
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ing a length substantially equal to the distance
between the refractory linings of the frusto-coni-
cal end portions, a door for closing such charge
and discharge opening, means for rotating the
roaster about its horizontal axis, a burner ex-
tending into the outer end of one frusto-cenical
end portion and a stack connection engaging the
open end of the other frusto-conical end portion.

5. An ore roaster mounted for rotation about
a horizontal axis and comprising a cylindrical
body portion, frusto-conical end portions joined
to such body portion and each having its outer
end open, a refractory lining for such body por-
tion, and refractory linings for said frusto-coni-
cal end portions; said body portion being pro-
vided with a charge and discharge opening in its
cylindrical wall, having a length substantially
equal to the distance between the refractory lin-
ings of the frusto-conical end portions, a door
for closing such charge and discharge opening,
means for rotating the roaster about its horizon-
+al axis, a water cooled burner extending into the
open end of one such frusto-conical end portion,
a seal between such burner and such end por-
tion, a stack connection to the open end of the
other frusto-conical end portion, and a seal be-
tween such stack connection and such end por-
tion.

HARRY L. McFEATERS.
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