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~-ber on the line .6—6 of Fig. 5, the rabble

" an elevation of a portion of the central mem.

- the rabble arm attached' and broken off near

- perspective view ot the flanged portion of g
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LED STATES FATENT OFFICE.

JQEN B. R HERRESHOFF, OF NEW YORX, N. Y., ASSIGNOR, BY MESNE ASSIGNMENTS, :

T0 NICHOLS COPPER €O, OF NEW T¥ORE, N. Y, a CORPORATION OF NEW YORK; L

ROARTING-FURN ACE,

1,085,419, Specidcation of Letters Patent, Patented Jan. 27,1914,

- Applioation filed April 12, 191, Serfal No. 890,220, ~ ~ +' ¢
Toail whom it may voncern, » of one of the centra] member: sections, Fig.-
- Be it known that 1, Joux B. F. Hegres- | 9 Is a detail view similar to that of Fig. 8,:55
BOFF, 2 citizen of the United States, and a | but showing the lower surface of the co- . ..
resident of the borough of Manhattan, city, operating attaching flange and Fig. 10 is:
téunty, and State of New York, have in. an enlarged sectional detail of the arm and -
vented certain new and useful Improvements | shaf connection, showing - particularly the
in Boasting-FHrnaces, of which the follgw. position of the insulating material. . 60

g 18 a specification. . Ie will be understood that, the. furnace to -
- M4y 1nvention relates to roasting furnaces | which my invention is applicable comprises

énd Particularly to furnaces for roasting | a series of superimposed hearths which sup- -

ores and of the type shown in my Patent | port the ore op other material to bhe treated.

?H}Igbered 976,175 and dated N ovember 22, | The hearths are provided with apertures for 65
1810.

“-Ons of the objects of my invention is to
uicrease the life and efficiency of such fur-

/ the passage of ore and of evolved gases al-:
nace by so constructing the central rotating

ternately near the center and the periphery...
thereof, and are further provided with cen- -
tral openings through which extends a cen- |

member and the rabble arm members that, | tra] member rotatably Stipported above and. 7¢

éspeciaily at their points of connection, they | below the hearths in suitable bearings. - At-.

May be maintained at 5 lower temperature | tached to this member above the hearths.are .

than heretofore, rabble devices . comprising _rabble  arms.
Another object is to provide connecting equipped in the usual manner with rabbles .

‘means betwean the central member and the which are adapted tg extend into the ore to .75

- arm members which shall be protected from be treated. The rabbles are usually angu-
| the intense heat of the furnace and at the larly disposed so that upon- the rotation: of
%5

same time be easy of access for removing | the ‘central member the rabbles above each
and attaching the arm members. hearth move the ore thereon gradually to- .

Another object is the provision of con- | ward the opening in said 'hearth,»through 80

mecting means for furnace elements, which | which opening it fallg upon the next lower -

may be insulated from the heat of the fur. hearth.

nace by a suitable heat insulating medium. The central rotatable member shown in -
" Other objects of my invention will be | the drawings comprises a shaft 1, surround.. .
pointed out or will otherwise appear in the | od by a concentric sleeve 2. The shaft and 85
following description of one embodiment | sleeve may be of integral construction and -

“thereof which is shown in the acé’éi;}gany-,v held in separated, concentric relation . by
- ing drawings in which— ' || strengthening vibs 3. At the pomnts of at-

i

: Figure 1 shows in side elevation a portion ' tachment of the rabble arms, the walls of.

of the central rotatable member of a fur- | the sleeye extend inwardly so as to formre- g¢

nace of the type mentioned, with ‘rabble
arms attached thereto.,; F ig. 21s a plan view | 5 of which extends outwardly a substantially
of the mechanism shown in Fig. 1, Fig, 8'i¢. :semi-circular flange 6. The flange 6 is pro--

ber with the rabble arm removed, Fig. 4 s
ant elevation similar to that of Fig. 3 with '
tween the slots therein and the inner wall 5.
These pockeis extend outwardly in the direc-

the attaching flange, Fig. 5 shows in vertical
tion of the slots 7 to. the periphery of the

section on the line 5—5 of Fig. 6 a portion
of the central member and attached rabble

.arms, Fig, 6 is a section of the central mem- | Fig. 3, and are shaped internally so that the. .
‘arms appearing in.plan view Fig. T-is a I
’ partition 9 which, together -with fthé_jW?-H
of the flange on one side of: said: partition:

rabble.arm: Fig.: &8s & detail view  show- 1, ]
’ extends to the shaft 1 to form a passags 10

g the'apper surface of the attaching flange

cesses o pockets 4 from the innermost walls -

vided with slots 7 for the reception of bolts.
8 the heads of which are adapted. to be po- 95
sitioned in suitable pockets in the flange be- - -

flange 6, as particularly- shown dotted in 10r

bolt heads are held from turning. . The,;
flange 6 is provided with g central vertical -



2y ting the partition d. TIn this position the
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" to ‘connect the shaft with the recess 4. The | under which the various means for connect- 65
opposite «ide of the flange is formed into a | ing parts tog: ther. are apt to be destroyed-
passage 11 to establish communication be- A circulation of epoling finid, preferably air,
tween the interior of the sleeve 2 and the re- is maintained for the- purpose of wcooling
cess. The walls of the recess 4 are strength- | these parts. The air is first caused to trav-
- ened by means of lugs 12 within the sleeveZ | erse the shaft 1 from which it passes, in the 70
Each rabble arm 13 is provided at its inner | case of each arm, successively through the
end with a substantially semi-circular flange | passage 10, 16, 17 and 11 into the sleeve 2
- 14 and with a central vertical partition 15 from which it is removed. The circulation
extending  from the inner end to a point | may be obviously caused either- by a suction
nedr the outer end, the partition 15 form- | OF & pressure device. The central mermiber 75
ing an inlet passage 16 and an outlet passage and its associated rabble arms are preferably
17 in communication with each other near rotated in practice in the direction shown
~ the outer end of the arm. The rabble arms | by the arrow in Fig. 6. Owing.to the re-
are secured by means of ihe bolts 8 to the | sistance to turning offered by the material
flanges 6 of the sleeve 2 so that the passages treated, the rabble arm flanges 14 are pressed 80
16 and 17 of the arms are in communication | with great force against the flanges 6 in the
with the passages 10 and 11 -respectively of neighborhood of the passages 11 and 17 and
" the central member, the partition 15 abut- i

there is a corresponding tendency to pull
these flanges apart on the opposite side of
therpartitions 9, that is, in the neighborhood 8%
of the passages 10 and 16. The conduction -
of heat from the hearths to the interior of
the sleeve 2 is facilitated on the first-men-
tioned side because of the intimate contact
thus produced between the flanges. On the 90
opposite side, however, the ‘conduction is
obviously less perfect, but this side is never-
theless maintained at a proper low tempera-
ture by conducting the cold air from the
shaft 1 directly by means of the passage 10 95
to the point at which the flanges tend to
draw apart. This location of the inlet and
outlet passages 10 and- 11 respectively, with
regard to the direction of rotation of the
central member forms an important feature 100
of my invention. ' , '
The point of connection’ of the arms and
the central member Is situated within the
recess 4, the walls of which are materially
cooled because their inner surfaces are con- 105
“tinually bathed by the air flowing in the
gleeve 2. This air manifestly is at a very
low temperature relatively to that -of the
atmosphere outside of the sleeve. The con- -
necting means is further protected by a suit- 110
able insulating material 24 (Figs. 1 and 10)
which, on account of the structure described,
may be packed around the bolts, the bolt
heads and nuts. The undercut portions 21
of the flange 14 obviously prevent the pack- 115
ing from being displaced. TIf desired, the
packing may be inserted so'&s completely to
{11 the recesses 4. As a packing, asbestos
or other poor conductor of heat may be-
used. In some cases it may not be neces--120
sary to insert an insulatin material by
“hand, but, the ore dust whic “accumulates -
in the furnace may serve as such insulating

flange of each arm is situated entirely with-
in the recess 4. . '

" The flange 14 of each arm is provided
with-slots 18 which extend to the periphery
of the flange in a generally upward direction
similarly to the corresponding slots 7 in the
flange of the’ central rotatable member.
These slots 7 and 18 are of sufficient width
to accommodate the shanks of the bolts 8
and are angularly disposed in a generally
“upward’ direction so that the bolts may be.
easily removed into and out of position and-
furthermore so that an insulating material
may be readily applied to them.

The outer face of each flange 14 is pro-
vided with a plurality of recesses 19 each |
substantially. concentric with the axis of a
bolt 8 when positioned at the bottom of its
glot, and of cnitable size to receive a nut for
the bolt and a suitable tool for turning the
nut.. When tightened into place, the nut is
adapted to seat. upon the bottom 20 of the
recess and is in effect embedded within the
flange. A portion of the longitudinal wall
of the recess is undercut as at 21.

The central rotatable member is prefer-
ably made in sections, as shown in TFig. 5,
and these sections are provided with ter-
minal external flanges 22 and 23 through
which fastening means extend .to secure the
sections - together. The- fastening means
preferably comprise bolts 8 cobperating with
the flanges, the bolt nuts being inserted into
pockets formed by the flange and abutting
5 wall 5’ on one section and the heads in re-
cesses in the other section. The wall 5" is
similar in function to the wall 5 and the re-
cesses may be similar to the recesses in the
‘flange 14, previously deseribed. The pockets _ nay serv
open laterally of the bolt and the recesses material. The inclination of the bolt slots
longitudinally thereof. : - | is such that descending dust will readily fill 12°
. In the operation of the furnace, the cen- them and the bolt head.and nut Trecesses, .

" tral member and the rabble arms and asso- | and be held therein. The undercut portions,
ciated parts are subjected to an intense heat | 21 furthermore, as will be seen, especially.
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by an inspection of

Fig. 6, are such thas an
Increased areg for

collecting dust is pre-

sented. The cooling of the various furnace

parts at the points of connection thereof ig
further enhanced by making the bolt flanges
1 i The. fas-

tening bolts are Thug relatively small an |

are in effect embedded In a large mass of
metal through which the heat ig readily
conducted into contact with the cooling
fluid. The flanges, moreover are forced
into intizpate contact with each other

S0 that the best possible conducting path is
produced between relatively hot angd rela.
tively cool portions of the furnace,

The insulating material is obviously ap-
plicable to the connecting means for the see.
tions of the central member in the same
manner as for the connecting means de-
i it is to be understood
that the insulated connection is applicable
to other parts of the furnace as well ag those
specifieally pointed oy, The connections
between the rabble arms and the central
member being all within the recesses 4 it
Is obvious that the sections of said member
may be readily removed through the central
i without interference

Y sald connections,

Instead of the bolts shown it will be un-
derstood that any other suitable securing
means may be used, Furthermore, when I
speak of a bolt head in the claims T mean to
refer to either the permanent integral head
at one end of the holt or to the movable
head, or nut, at the other end thereof.

claim:

a recess,

the recess and the outer wall of said portion
of the rabble arm, and means within said
recess and operatively accessible through
said space for detachably securing said arm
to said member.,

In a roasting furnace, the combination
of a central rotatable member provided with

a recess, the inner wall of said recess being

provided with an outwardly extending |

flange, 5 flanged rabble arm extending into

said recess and abutting said first mentioned

flange and means colperating with saigd

ganges for securing said arm to said mem-
er.

3. In 2 roasting furnace, the combination
of a central member comprising a hollow
shaft and a sleeve surrounding said shgfi
and spaced therefrom, said sleeve being pro-

vided with 3 recess and separate passages
establishing communication beiween the re-
cess and the shaft

rabble arm
munication with
end of the arm
each other near the outer end
neans within the recess for securing said
rabble arm to said central member,

4. In 3 roasting furnace, the combination
of abutting furnace members provided with
securing flanges, a holt codperating with said
flanges to secure said '

provided with

n said recesses.

5. In a roasting furnace, the combination
of abutting furnace members provided with
securing flanges, a bolt codperating with
said flanges to secure said members together,
one of said flangeg being provided with a

f the bolt-heads, extending

recess for the other bolt head and heat iq.
suiating materia] in said recesses. .

D & roasting furnace, the combination
of a furnace member provided with g flange
and a wall separated from said flange, a
second furnace membey abutting said first-
mentioned member ang provided with g
flange having » recess, a bolt co0perating
with said flanges to secure said members to-
gether and heat Insulating material in-the
recess in said sec-
ond-mentioned flange to cover and protect
the heads of said bolt from heat,

Ina roasting furnace, the combination
of g central rotatable member provided with
& slotted flange and g wall separated from
said flange, a rabble arm abutting said cen-
tral member and provided with a flange hav-.

shaft and spaced therefrom, and s rebble -

device secured to and rotatable with “said
member, said rabble device being provided
with passages in. c’ommunication with each
other near the outer end of the,_,deviqt},,m&
said member being provided .with o passige
establishing communication .’ betweep © salg

shaft and the passags of the mbbledéizice.éx

and-in comm unication With'
of the arm; ang "

65

and Sleeve tespectively, o
channels in com- 1" .
$ald passages at the inpger.  ”

70

75

80

other of saiq
flanges being provided with a lateraﬂi‘;zt'cp'en‘
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that side of said device which, during ro- In testimony whereof I have hereunto set
tation, is subjected to tensile strains due to | my hand in the presence of two subseribing
the resistance to rotation offered by said | witnesses.
material, said member being further pro- JOHN B. F. HERRESHOFF.
g vided with a passage establishing communi- | - Witnesses:
cation between said cleeve. and the other of H. H. StouT,
said passages in said rabble device. J. A. FERGUSOXN.



