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This invention relates generally to roast-
ing furnaces or similar apparatus formed
with superposed hearths for carrying ore or
similar material to be treated and in which

5 eans is provided for stirring the material
and moving it over the hearths. Such means
usually consists of a vertical rotating shaft
having a plurality of arms which extend over
the hearths and are provided with plow or

10 rabbles that project downward into the ma-
terial and serve to stir and move the ma-
terial as the shaft rotates.

In means of this character, heretofore em-
ployed, it has been the practice to provide

15 for the circulation of cooling medium, such
as air, through the shaft and arms, and for
this purpose communicating passages have
been provided in the shaft and arms where-
by the cooling medium may be introduced

20 1nto the shaft and caused to flow through the
shaft and arms. Passages in the shaft have
also been employed in introducing air into
the furnace to assist in the combustion or
oxidation of the material on the hearths.

25 One object of the present invention is to
provide a shaft construction of this charac-
ter, embodying an improved means for the
circulation of air therethrough. A further
object is to provide a rabble-arm-supporting

c¢ shaft with an improved arrangement of pas-
sages therein. A still further object is to
provide a construction of this character with
an improved means for controlling the flow
of air to the various parts of the furnace. A

¢s further object is to provide a rabble arm-
supporting shaft with an improved means
for the circulation of -air through rabble
arms and for the supply of air from the
shaft to the interior of the furnace, and to
provide, in addition, a means whereby the
flow of air through the arms and into the
furnace may be controlled as desired.
In the embodiment of the invention herein

disclosed, the central shaft is formed of a

<5 hollow casing, inside of which are construct-
ed a serles of ducts that extend longitudi-
nally of the shaft. The ducjs are spaced
irom one another and are located near the
wall of the casing, and the rabble arms are

¢ secured to the casing at points between the
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ducts. The rabble arms are formed with in-
terior circulating passages, having inlet and
outlet openings at their inner ends, and
these openings communicate respectively
with adjacent ducts at opposite sides of the
arm by means of branch pipes which are
located in the spaces between adjacent ducts.
Certain of the ducts arve supplied with air
from outside the furnace and the remain-
ing ducts receive air which is discharged g
from the rabble arm; the arrangement be-
ing such that successive ducts of the series
are alternately supply and discharge ducts
for the arms. Thus a rabble arm located be-
tween two ducts, is supplied with air from

one duct and this air, after passing through %
the arm, is discharged into the other duct.
The ducts which extend longitudinally of
the shaft are each connected to a plurality of
rabble arms; the duct thus forming a mani- g

fold for supplying air to, or receiving air
from, a plurality of arms.

In case it is desired to supply air to the
interior of the furnace, branch pipes are pro-
vided which extend from the duct through rs
the shaft casing into the furnace. By this
means the interior of the furnace may be
supplied with cool air directly from the
supply ducts, or with heated air from the
discharge ducts; the air from the discharge gqo
ducts being preheated by its passage through
the arms. :

For the purpose of controlling the flow
of air through the arins and into the in-
terior of the furnace, the branch pipes, above g5
referred to, are provided with valves. By
employing valves in the individual branch
pipes, it is possible to control the flow of air
through one or more arms independently of
the flow through other arms and also to con-
trol the flow of air into one or more hearths.
independently of the flow into other hearths.
The control valves in the case of larger
shafts are operated from inside the shaft; the
arrangement of ducts near the wall of the g5
shatt being such as to leave a central space
of sufficient size, inside the shaft, to permit
the operator to enter the shaft. ‘

The particular arrangement of the mani-
fold ducts and the branch pipes between ad-
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jacent ducts results in a great economy of
space inside the shaft. Thus, in a shaft of
moderate diameter, a relatively large num-
ber of pipe connections may be employed and
at the same time ample working space pro-
vided’inside the shaft.

A further objeét of my invention is to pro-
vide an improved construction of.the. duets
in.the shaft-and also-an improved means for
supporting and -securing the ducts to the
shaft casing. A further ob] ect of my inven-
tion is to prov1de a construetion - of . this
character which is strong and durable and
which will not warp or:otherswise be in-
juriously affected when subjected to the in-
“tense’ heat of ‘the Turnace.

‘Other -objects: and “advantages -6t my - in-
ventien ~will ~appear from - the following
‘deseription taken-in-connection with the ac-
“ecompanying drawings wherein :

‘Fi igure 1° is-a fraomentfiry vertical sec-
“tional view.of afurnace shaft embodying one
“form ¢f my invention and showing a number
of rabble-arms carried by the shfift

Figure’ 2 -is ~an "enlarged - houzontal sec-

&
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t1onal view taken on the' Lne 22 of Figure'

1 ‘and “showing -an ‘arrangement of- rabble
~arms-and -discharge nozzles‘ for “one-of-the
“heatths.

30 _'Figure 3 ‘is-a seetlonal view “similar to
Fw'ure 2;but taken on'the line 3-8 in'Figurs
1,

" Ty igure“4’'isvan enlarged. deta,ll horizontal

“sectional view showing one form ot constiuc-
tionr of manifold duct and'means for support-
ing the dutt fronx the shaft casing,

. Florure 5 is a sectional view taken on'the
“line’ 5—5 of T igure 4,

" Frgure'6isa - detail view showing a means
for removably securing a rabblearm to the
shaft,

- Fi wure 7'is a view similar to- I‘1oure 1 but
showmcr a:modified “form of my 1"1ve11t10n
~and )

‘Figures 8,9 and 10 are horizontal sectional
views taleén respectively on thelines 8—S8,
9—9 and 10—10 of Figure 7 and showing a
structure-at the upper “end of the shaft for
prov1d1n<r communication between the sui)ply
and dlscnaroe ducts and the outside of the
shaft and also, providing communication be-

.tween the .outside and the interior ‘of'the

-ghaft.for ventilating the shaft.

-Referring.to Figure 1,-10 represents a cen-

tral furnace shaft carrying rabble arms 11.
Shaft 10 comprises. a metal casing 13 which
~ordinarily «will be formed of cylindrical sec-

-«tions bolted ‘together-at their-ends in a man-
aner well:known in:the art. In larger shafts
itis:customary torform each-section of a num-
berof eurvedimetal plates which arewelded
or otherwise suitably:joined at their edges;
~the:seams thus formed being reinforced by
~curved-straps or plates - which-are riveted to
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the adjacent plates of the sections. At 15 in
Figure 4 is indicated a seam between adja-
cent plates of a shaft section, and at 16 is
shown a strap which reinforces the seam.

Mounted inside the shaft casing, are a se-
ies of manifold duets or conduits of which
four, 20,21, 22 and 23 -are shown in-Figures
2.and 3. Thue ducts which extend lonm—
uudmally of the shaft are located near the
shaft casing. In the form of invention shown
in the drawing, the ducts taper inwardly
from “the C‘Lsmg wall and terminate in a
flattened inner face which is spaced some dis-
tance from the axis of the shaft, thus leaving
a relatively large central space 96 inside the
shaft. ‘Between adjacent ducts of the series
“are rabble arm holding sockets 30 which pro-
ject outwardly thrmwh the casing 18-and are
a&aptcd to receive and re movably secure, or
lock, to the shaft 10 the rabble arms 11.

The shaft shown in'Figures 1 to 8 has four
lower rabble arms; equally spaced around the
shaft, and designed to operate in theilowest
hearth of the furnace. Above the lower
arms ave pairs of arms-at different elevations,
each-pair being designed to operate in-a dif-
ferent hearth. Figure 3 shows the arrange-
ment of rabble-arms for the lowest hearth and
Figure 2 the arrangement of -arms. for the
topmost hearth of the furnace. "The arms in
“hearths above the lowest hearth are secured
to the shaft at opposite points as shown in
‘Figure 2; the arms in suceessive hearths be-
ing at-right angles to one another,

‘Pipes 32, each communicating at one end
with o duct-and at the other end with the

‘interior of socket 80, form-a means-for the

supply-of cooling fluid to the arms and the
discharge of fiuid from' the arms. Two of the
ducts," n‘x_md}, duets 21 and 23, are supply
ducts, and the remaining ducts, 20 and 22,
are discharge ducts. It will be-seen by refer-
ence to Figures 2 and 3-that the arm sockets
are located between a supply duct-at one side
of the socketand a discharge duct at the other
side of the socket. ‘The interior of the socket
is in commumication with both the adjacent
supply duet and the ad]acent discharge duct
by means of branch pipes 32. As shown in
Figure 6, the rabble arm-is formed 6f a hol-
low casing ‘having a vertical :partition 53
therein which divides the interior of the cas-
ing into two passages. These passages arc
in communication with one another near! the
outerend of the arm. - Openings 54 in the rab-
ble arm casing at opposite sides of the parti-
tion communicate through similar openings
in a socket 30 with the pipes 32. Tt will be
thus secn that air from a supply conduit
passes through a:pipe 32 to the intericr of
the arm "“d thence threugh the arm and
he,other pipe 32: io the discharge
conduit. For the purpose of controlling the
flow of coohno medium to:the arms, the
branch pipes 32-ave provided with valves 33,
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having operdting stéms 84 which may be actu-
ated from the interior of the shaft.
Provision is made also for the supply of
air to the interior of the furnace fromhoth the
supply and discharge ducts. For this pur:
pose branch pipes 37 are provided, which are
located between adjacent ducts and which are
in communication at one end with the interior

-of a duct through the side walls of the duct.

Pipes 37 extend at their other ends through
the shaft casing 13 and form outlets or noz-
zles for discharging air into the furnace
hearths.  To supply air to the lowermost
hearth, short straight pipes 89 are provided,
which extend outwardly from the lower ends
of the ducts through the shaft casing as shown
in Figure 8.

Valves 36 are provided in the branch pipes
37 to control the discharge of air from the
ducts into the interior of the furnace. Valves
33 and 88 are shown conventionally in Fig-
ures 1 to 4 as gate valves. Valves used for a
similar purpose in the form of invention
shown in Figure 7 are shown conventionally
as butterfly valves.

The ducts 21 and 23, in the form of inven-
tion chown in Figure 1, are supplied with air
through the top of the shaft 10. A partition
40 extending across the shaft near its upper
end forms with the top of the shaft a supply
chamber 41 which is in communication at its
top with a central passage 42 extending up-
wardly from the top of the shaft and lead-
ing to a source of air supply, such as a fan
or Dblower. Chamber 41 communicates
through openings 43 in partition 40 with sup-
ply conduits 21 and 28 respectively. Air
irom the source is supplied to the passage 42,
from whence it fiows through the manifold
intake chamber 41 through openings 43 into
the supply ducts 21 and 23. Part of the air
flows from supply ducts 21 and 28 through
branch pipes 37 and pipes 39 into the interior
of the furnace and the remainder flows
through the branch pipes 32 through the rab-
ble arms to the discharge ducts 20 and 22
through which it is delivered to the interior
of the furnace through pipes 37 and 89.

For the purpose of permitting access to all
parts of the interior of the shaft 10, the shaft
ig Tormed near its bottom with manholes 46,
and a ladder 47 extends upwardly in the shaft
from the manhole. By this means a workman
may enter the shaft to make inspection or re-
pairs or operate the valves,

Means is also provided whereby the rabble
arms may be connected or disconnected from
the shaft from the interior of the shaft. This
means is shown in Figure 6 wherein 50 repre-
sents a pawl pivoted to the holding socket 30
and adapted to engage a shoulder 51 formed
near the inner end of the rabble arm 11, and
force the arm inwardly against the socket
seat 55. The pawl 50 is engaged by a bear-

5 ing block 56 which is movable along an eye

3

“bolt 57 and is adapted to be forced against

the pawl by a hand wheel 58 which is serew-
threaded on the outer end of the eye bolt 57.
Fiye bolt 57 is pivotally connected at 60 to the
socket 80. To disconnect the rabble arm from
the socket, the hand wheel is unscrewed along
the eye bolt 57; this operation releasing the
bearing block 56 from the pawl 50 and per-
mitting the eye bolt to swing downwardly in
the direction indicated by the arrow in Fig-
ure 6. This frees the pawl 50 from the
shoulder 51 and permits the rabble arm 11 to
be pulled out of its socket.

Suitable means is provided for ventilating

‘the interior of the shaft so that a workman

may enter the shaft while the furnace is in
operation. Ventilating air enters the shaft
through the manholes 46 or through open-
ings in the shaft driving gear 60 and this air
leaves the shaft through openings in the top,
such as the openings 70 shown in Figure 1.
If desired, a fan may be provided for main-
taining a forced draft through a shaft.

In Figures 4 and 5 T have shown one pre-
ferred form of duct construction. This duct
comprises sections 80 formed of flat metal
plates 82, welded together along their edges
as indicated at 83. The duct sections are sup-
ported in: alignment with one another with
adjacent ends spaced some distance apart as
indicated at 85 in Figure 5. The space be-
tween adjacent ends of the duct sections is
bridged by a strap 87 which embraces the
adjacent ends and is bolted to the shaft caging
as indicated at 86. Interposed between the
strap 87 and the wall of the duct section and
welded to the wall is a strap or member 88
formed of flat bars 89, welded together at
their ends as indicated at 90. The two bars

89 at opposite sides of the duct extend beyond 1¢

the outer wall of the duct into contact with
the shaft casing as indicated at 92. Bolts 95
which extend through vertically elongated
openings 96 in strap 87 and are screw-
threaded into the bars 89 and the sides 82 of
the duct serve to secure the members 87 to
the el_lds: of the duct sections, at the same time
permitting a limited relative movement be-
tween the end of the duct section and the
member 87. Member 88 ig employed between
the strap 87 and end of the duct section so as
to provide sufficient thickness of metal for
tapping. Welded to the outer face of the
outer plate 82 of the duct section and extend-
Ing across the
which serve to hold sealing strips 100 formed
of asbes.tos or similar material. The strips
100 project outwardly from the members 98
mto contact with the casing 13.. Tt will be
seen that strap 87 and strips 100 cooperate to
form a seal between the interior of the duct,
at the ad]‘acent ends of the duct sections, and
the remainder of the space inside the shaft,
and at the same time relative movement be.
tween the duct section and the casing 13 is

plate 82 are U-shaped hars 98 -
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rpermitted. ;In-thiymanner allowance ismade

wfor vunegual cexpansion »and -contraction  of
ithese:parts. :

In:the.construetion shown in Figures 4.and

- godsithe-member 87:is formed .with projecting

:flugis il

02 -which: are. securedito. and:serve to
usupport the ladder47.
:InFigure:4 is shown ene:form of joint con-
rneetion sueh asmay: be-used between-a branch
110:Pipe -and -duet. -The :wall of -the  duet is
 dormed with an.opening 101 around which is
~ -anrannular plate of: flange; 102-welded at 103
to the wall. The-branch pipe extends into
+the bushing,- and-a flange :104: surrounding
.15 theipipe is-bolted to the plate 102, -as indi-
-cated-at.105. A packing ring 106 0fashestos
0T ..other -suitable . material :located between
.the pipe-and; plate serves: to: maintain: a:ticht
.joint:between.the pipe-and- duct.
sg0-, n:the:shaft comstruction shownin Figures
7.t0.10_four.ductsrare employed. of which
~fwo, 107sand .109,.are. shown in Figure 7.
Duct:109. and. the. duet opposite: thereto- {not
-shown) care.supply ducts, and duet 107 and
.25-the opposite duct.ave diseharge ducts. All of
the..ducts extend to: the top: of the-shaft.and
means is provided: for-supplying air through
the.top of:the:shaft.to the:supply ducts and
ifor discharging air-threugh:the top of:the
.o shaft. from therdischarge ducts. This means
-comprises-a: horizental: manifeld 110-which
s, secured to.and-rotatable,with: the:shaft 10.
-Manifold .110 comprises . bottom plate 111
-and. a-vertical -side .wall 112 ‘formed .with
.25. equally-spaced openings 113. . Extending in-
~wardly.from the-side wall 112 are partitions
~115 ~which forma . relatively :large central
- chamber. 116, having. lateral -extensions 118
~and.119 as shown iniFigure9. -Also-extend-
.40 inginwardly from the:wall 112 are partitions
- 120 which.jein:the,partitiens 115 and: forn
tworoppositely located; relatively small cham-
~bers. 122 and-123. The. bottom plate 111 is
formed.with . four: openings 126<which com-
a5 .municate .svith - the . space:inside the :shaft.
~These. openings- together avith-the -openings
113 in.theswalls 112: permit air, supplied: to
:the shaft .for .ventilation, to: pass upwardly
.into .the .manifeld and «thence  outwardly
.50 . through openings.113. :
The hottom, plate:111 is also“formed with
four.equally. spaced: openings 127, two. of
. which communicate upavardly-with chambers
+122..and . 123, respectively,- of +the: manifold
55 wand. communicate downwvardlyswith the dis-
- charge-ducts. in-the-shaft. " The-remaining
.two openings.127 communicate: with: the cen-
:tral. chamber. 116 through- the lateral exten-
_siens respectively: 118 anid 119:and these open-
69 ings.127.-also -communicate  with-the -supply
~ducts.". A pipe -131. communicates: with the
- central:ehamber 116 of themanifold 110 and
-forms .a passage . for -supplying air-to:the
.chamber 116.and thence through openings 127
+05 to: the.supply:ducts.

1;782;844

-Above the manifold 110 is a.stationary cas-
ing 180 avhich is-open at its bottom and is
formed: at its top with a central opening
through which pipe 181 passes. ‘The casing
130 is also formed-at its top with a discharge
‘passage 152 -through which air, discharged
from the discharge ducts, passes; this air en-
tering the casing 130 through openings 134 in
tthe top of the manifold 110. It will be un-
-derstood: that in actual practice suitable seal-
‘ing means will be employed between the top
- of the rotating: manifold 110-and the botton
- of the stationary casing 130, so as to prevent
‘leakage of air between the walls of the mani-
fold and casing.

Other forms of the generic invention above
described are disclosed in my cospending ap-
-plication, Serial Number 236,030 filed Novem-
ber 28,:1927.

It will be understood that the embediments
of my invention herein disclosed are merely
Allustrative, and various changes may be
made-without departing from-the spirit and
scope of the invention as set forth in the fol-
lowing claims.

T:claim:

1. A roasting furnace shafi;adapted to
-carry-rabble.arms, said shaft comprising an
oiter-casing; o plurality of manifolds in said
-shaft and extending longitudinally thercof,
said manifolds being spaced apart and lo-
cated near the: periphery of said shaft, said
manifolds - comprising plates extending in-
wardly from-the casing and conneeted to-
-gether at their inner edges. at points a sub-
staniial distance from the-axis of the shaft
-and thus leaving a central space in said cas-
ing, means Jocated between adjacent mani-
folds-and- accessible for operationifrom the
:interior of said: shaft for removably securing
rabble arms to said shaft and pipes conneet-
ingrsaid means and manifolds for supplying
cooling medium to the interiors of said arms.

2. A :roasting furnace shaft adapted to
-carry rabble arms, said shaft comprisine an
outer casing, a plurality of manifolds in
-said  shaft and extending longitudinally
thereof, said manifolds being spaced apart
and located near.the periphery of said shafi,
-said manifolds being formed of plates extend-
ing inwardly:from the casing and connecting
plates forming the inner walls of the mani-
folds, said connecting plates being located a
substantial distance from the axis of the
shaft and thus leaving a central space in spid
ccasing, means located between adjacent mani-
rfolds and-accessible ‘for operation from.the
-interior- ¢f-said -shaft:for reinovably secur-
ingrrabble-arms to-said shaft. pipes connect-
ing-said means and manifolds for supplving
"cooling; medium to the interiors of said arms
sand valves in-said: pipes for controlling the
flew:of medium of said arms, said valves he-
-ing. accessible:for operation from the inte-
:rior -of.said shaft.
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8. A roasting furnace shaft adapted to
carry rabble arms, said shaft comprising an
outer caging, a plurality of manifolds in said
shaft and extending longitudinally thereot,
said manifolds being spaced apart and lo-
cated near the periphery of said shaft, said
manifelds being formed of plates extending
inwardly from the casing and connecting
plates forming the inner walls of the mani-
folds, said connecting plates being located
a substantial distance from the axzis of the
shaft and thus leaving a central space in said
casing, means located between adjacent mani-
folds and accessible for operation from the
interior of said shaft for removably secur-
ing rabble arms to said shaft, pipes connect-
ing said means and manifolds for supplying
cooling medium to the interiors of said arms,
other pipes communicating with said mani-
folds and extending through said casing for
supplying air to the interior of said furnace.

4. A central shaft for roasting furnaces
comprising an outer casing, a plurality of
ducts located in said casing and extending
longitudinally thereof, said ducts being
formed of aligned sections, means for secur-
ing said sections to said casing, said means
permitting relative movement between ad-
jacent sections of said ducts and between the
duct sections and said casing.

5. A central shaft for roasting furnaces,
comprising an outer casing, a plurality of
ducts located in said casing and extending
longitudinally thereof, said ducts being
formed of aligned sections spaced apart at
their adjacent edges, means for securing said
sections to said casing and permitting rela-
tive movement between said sections and
casing, said means comprising straps secured
to said casing, each of said straps embracing
adjacent ends of adjacent sections and bridg-
ing the space between said adjacent ends and
means connecting, and permitting relative
movement between said straps and sections.

6. A central shaft for roasting furnaces,
comprising an outer casing, a plurality of
ducts located in said casing and extending
longitudinally thereof, said ducts being
formed of aligned sections spaced from said
casing and spaced from one another at their
adjacent ends, means for securing said sec-
tions to said casing and permitting relative
movement between said sections and casing,
said means comprising straps secured to said
casing, each of said straps embracing ad-
jacent ends of adjacent sections and bridging
the space between said adjacent ends, means
connecting, and permitting relative move-
ment between, said straps and sections, and
sealing means between said adjacent ends
and casing, said sealing means permitting
relative movement between said sections and
casing.

7. A central shaft for roasting furnaces
comprising an outer metal casing having in

5

the space inside and adjacent the wall of said
casing a plurality of inwardly tapering longi-
tudinal ducts formed of metal plates joined
together, connections communicating  with
said ducts and located in the spaces between
adjacent ducts and means extending through
the casing and forming communications be-
tween said connections and points external
to said casing.

8. A central shaft for roasting furnaces
comprising an outer casing, a plurality of
spaced longitudinally extending manifold
ducts inside said casing, the inner sides of
said ducts being flattened and spaced a sub-
stantial distance from the axis of said cas-
ing, thereby leaving a relatively large un-
obstructed space in said casing, rabble arms
carried by said casing and connections lo-
cated in the spaces between adjacent mani-
folds and forming communications between
the interior of the manifolds and arms.

9. A central shaft for roasting furnaces
comprising an outer casing, a plurality of
spaced longitudinally extending ducts inside
said casing, said ducts occupying substan-
tially one-third or more of the peripheral
area of said casing, walls of said ducts being
formed by plates which are formed and ar-
ranged to leave between said ducts an axial
space in said casing; rabble arms in said cas-
ing and connections between adjacent ducts
for forming communication between ducts
and arms. '

Signed at Bethlehem, in the county of
Northampton and State of Pennsylvania,
this 29th day of December, A. D. 1997.

ERNEST HALSE.
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