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UNITED STATES PATENT OFFICE.

JOHN B. F. HERRESHOFF, OF NEW YORK, N. Y., ASSIGNOR TO NICHOLS COPPER CO., OF
NEW YORK, N. Y., A CORPORATION OF NEW YORK.

FURNACE FOR ROASTING ORES.

1,066,110,

: Apnlxcatlon filed August 11, 1910.

To all whons it may concern:

Be it knowye that T, Jons B, . Herres-
nerr, a citizen of  the United States, and
resident of the borough of Manhattan, city,
county, and State ot New York, have in-
vented. certain new and useful Tmprove:
ments i Fornaces for Roasting Ores, of
which the following is a spec ification.

My invention velates to ore roasting fur-
naces of the Kind disclosed in my pending
applicaticn Serial Ne. 508,598, filed July 20,

1909, and has for its ()l,)jo('t to improve the_

constriction of the rabble arms thereof and
the means for fastenmg said arms in posi-
tien in the furnace.

“The particular object of my invention is
to so copstruct the rabble arms and codper-
ﬂting p

F¥idually aud quickly removed
from the furnace and as quickly and easily
replaced in position therein.

The present cosstructions are improve-
mentg of the stvucture shown in my previ-
cus United States Patent No. 616,920, 1ssued
Jamwary 3, 1899, and ave particularly adapt-
ed for use
which ate or nthm gas s used as a cooling
niedium,

My invention will be fully deservibed here-
inafter and the features of novelly will he
pointed out in the appended claims.

Reference 1s to be had o lho accompany-
ing drawings in which-—

l<|"m<‘ 11s a horizontal section through

the nstal shaft and sleeve at « point above |
one pair of rabble arns: gl 2 s a vertieal |

scctum thereof on the line " 2 of Fig. i
Fig. 3 is a cross-section ‘cn the line 8--3 of
I‘|£: 1; Fig. 4 is a view similar lo lilg ‘,
of another “form_of my inventien: Figs
and 6 are S(‘(fl()ﬂ!] views thereof wspec-
tively on the lines 5% and 66 of Iig. 4
Fig. 7 is a view similar to Tigs. 1 and 4 of
still another fori of my improvement and
Fig. 8 ig a se clmn al view thiereof on the line
8—8 of g, 7. )

In Figs. 1,; 9 and 3 of the drawings 10
represents the customary hollow  vertical

shaft which extends centrally of the furnace

and is clesed at s upper end while i« Tower
open end is conneeted with a saree of air
supply as a blower or othier suitable device:
A sleeve 11 also of any ordinary construe-

Speclﬂcation of Letters Patent

cuf the furnace that sad arms:

n rumu-«{irn with furnaces in-

‘Patented July1,1913,
Serial No. 576,667,

tion-surrounds said shaft and is ugxdly con-
nected therewith, its lower end being closed
and its upper (Fen end extending to a point
outside of the furnace, The said shaft and
sleeve are given a rotary metion through
the medium of suitable gearing for instance
of the kind disclosed in my apph(‘atmn Se-
rial No. 508,598 above referred to. In this
form of my. invention the shaft 10 is pro-
vided at spaced intervals throughout its
length with diametrically opposite sockets
12 the walls of which converge toward the
axis of the shaft. These sockets.12 which
communicate with the interior of the shaft
aroe preferably formed by bending the shaft
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material inward as shown in Fig. 1 and are -

‘provided adjacent to their inner edges with

(vlindl ical bearing surfaces 13. D\(‘h socket
12 is further formed with a recess 14 lo-
cated at a suitable point on each of the sur-
faces 13 and .extending parallel. therewith
and at substantially right angles to the axis
of the shaft. These recesses 14 each serve
to permit of the passage of a projection 15
carried by each rabble arm 16 at the ex-
treme inner end_thereof. which projections
engage the inner ivall of said sockets and
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pxewnt Jengthwise movement of the rabie™

arms in an outward direction when said
arins have been brought to an operative po-
sition. ICach rabble arm 16 is formed with
a cylindrical bdaring surface 17 adapted to
codperate with and - engage a bearing sup-
face 13 and is further provided w ith a ta-
pering portion 18 merging into the main
body “of said arm. Tugs 19 ave located at
preferably (11.unctu('.111y opposile points on
said arm adjacent to the bearing surface 17
and are arranged to engage the outer pur-

tions of the lmumﬂ surfaces 13 ‘to prevent

Tengthwise movement of the rabble arms in
an imward direction. TIn other words the
projection 15 and lugs 19 are located at op-
posite sides of the bmrm«* surface 17 of
wch arm and engage opposite surfaces of
the bearing portion 13 of each socket when
the arms are oproper pesition in the fur-
nace and thus maintain each arm against
any movement in the direction of its length.
It is to be understood that the mdlvldml
rabble arms each’ extend through openings
11* lecated in the sleeve 11 at points in reg-
istry with the sockets 12. Each rabble arm

!
¢

8a

90

100

1056



s . _ 1,063,110

16 is also divided internally by a partition |
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20

- coming overheated. : The air is introduced:

20 into two lengthwiseé channels 21 and 22,
which communicate with each other adjacent
to the outer ends of the rabble arms. The

inner end of the channel 21 connects with'

the interior of the shgft 10 while the inner
end of ‘the channel 22 communicates with
the interior of the sleeve 11: Each rabble
arm is further provided with. the usual
downwardly extendiﬂ% projections or teeth
23 for manipulating the ore it being under-
stood that said projections are inclined al-
ternately to the left and to the right in ad-
jacent arms so as to alternately force the
ore inward and outward on the several
floors of the furnace in the well known way.

In operation air or other cooling gas is

applied to the interior of the shaft 10 by

the blower or similar device and’ travels
upwardly through said shaft and through
the various channels 21 of the rabble arms

to the channels 22 thereof and finally es-

capes through the sleeve 11. TIn its pasage
the air or other gas cools the shaft and the
rabble ‘arms and prevents same from be-

into the shaft 10 under a slightly greater
pressure than the pressure inside of the fur-

" nace so that any slight leakage which may
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occur at the points of connection of the

arms and the sleeve and. shaft will-be into |
the furnace and not from the furnace into

the sleeve -or: shaft. The hot air or gases
of the furnace are thus prevented from en-

tering the sleeve and shaft and -héating the’

cooling medium-and
its usefulness.

If it is desired for any reason to remove
one. or more rabblefarms, the same may be
accomplished in the following manner: The
arm. which 1t. is intended to disconnect is

thus tending to destroy

 given a rotary movement about its axis until

the projection” 15 is in- registry with the

recess 14 whereupon by a linear movement in

the direction of the. length of the arm, said
arm_may be readily withdrawn from’ its

. socket 12 and through the opening 11* which

50
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registers ‘therewith. To return or replace
the arm or a substituté’'in aperative position

the tapered end 18 thereof is inserted through

the opening 11* and the projection 15 again
brought into registry with the recess 14.

.After this has Béen: accomplished the arm is

given 2 further inward movement to cause
the projection 15 to pass througl ‘the recess
after which the arm 1s given a rotary move-
ment about its axis in a direction opposite to
that in” which it is rotated to remove said
arm. This rotary locking movement ‘of the
arm isTimited by means of a stop 24 fixed on

the inside surfacd of each socket at 4 proper

point and adapted to contact with the pro-
jection 15 as cléarly indicated in Fig. 2.
Tte recesses 14, projeciion: 15 and stops 24
are so located relatively to each other that

when the arm is brought to its final position
the teeth or projections 23 will stand upright -
in- proper working position, The inward
movement of each rabble arm is limited by
means of the lugs 19 which abut against the
outside surface of the bearing. portion -13.
During the rotary movement of: the arms in
either direction the portions 13 and the sur- -
face of the openings 11* serve as bearings to
render this rotary movement of the arms
readily possible. ~ o
dn 'the form of construction shown in
Figs. 4, 5 and 6 the shaft 10* is provided
with sockels 12* similar to the sockets 12
shown in Figs. 1,2 and 3 and kaving bear-
ing surfaces 13* similar. to the bearing sur-
faces 13 arranged to cobperate with bearing
surfaces 17 one of which is located at the .
inner end of each rabble arm-16# in the same
manner as shown in Fig. 1. Each arm in
addition to having a tapered portion 18
corresponding to the portion 18 of Fig. 1is -
provided with an additional inclined portion - -
18 adapted to engage the similarly inclined -
surface 11° of the openings 11° which corre- gp
spond to the openings 11¢.0of Fig.-1. In this
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‘instance instead of having a recess on the

'sockets adjacent to the bearing portion asin
Fig. 1 two or more recesses 14* are-provided

in the sleeve 112 adjacent to the periphery of g5
the openings 11¢ for the accomimodation of -
twe or more profections 15* located on: the

| tapersd portion 18 of the arm 16  ‘When

the arms are in operative position. these ‘pro-
jections 152 abut against straight inrer faces ygo
1i°. Stops 24* similar.to the stops 24 -are
provided on said faces 11¢ for:the purpose of '
limiting the rotary movement of each arm in - :
one direction.. Otherwise 'the general con-
struction and operation of this form of my 3105
invention may be the same as in the struc- ‘
ture illustrated in Figs. 1, 2 and 3. To re-
move an arm in this form the said arm is
rotated until the projections 15* register.
with the recesses 14® sfter- which the said ji0
arm may be taken out by a simple length- -
wise movement thereof. To replace the arm -

or .its substitutc in position the inner end -
thereof is first passed through the respective
opening 11°, the projections: 15*: being 115
brought into registry with the recesses 14,
‘and then moved inwardly so-us to cause the
projections 15* to pass through the codperat- .
ing recesses 14* and the bearing surface 17°
to engage the bearing surface 18* This fn- 120
ward movement of the armn is limited - =
through the medium of the inclined surface
11*.  After the arm has been moved fully
inward. it 1s’ given a rotary movement to
kause the projection 15* to be moved out of 125
registry with the recesses 14* and to engage

the stops 247 in which condition the arm is m
operative position. - Thus lengthwise move-
ment of the arm in an outward direction is
prevented by the projections 15 and - an 130
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inward direction by the inclined portion 187,
the arm being therefore securely locked in
position. ' In this case.the arm is journaled
on the bearing surface 13* and inclined sur-
5 face 11° during a rotation in either direction.
" Referring now to the form bvf-my inven-
tion disclosed in Figs. 7 and 8 the shaft 10°
is provided at spaced intervals threughout
its length with inwardly cxtending and

10 tapered sockets 12° and the sleeve 117 is

formed with openings 118 opposite said sock-
ets the walls of which or a portion thereof
are arranged at the same angle as the walls
of the registering socket to form a continua-

15 tion thereof. In this instanice the inner ends

of the rabble arms 16 are simply tapered 2s
at 18¢ to fit into the openings 115 and sockets
12% as clearly illustrated in Fig. 7. Te lock
the arms in position, each arm is provided
15 adapted to enter a
recess 14° formed in an extension 14° forming
- part of the'shaft 10" and having its one end

closed as indicated at 14 to engage the pro--

. jections 15° and limit the rotary meovement

26 of the arms 16% in one direction. The pro-

jections 15" are loecated on-that portien of
the tapered end 6f each arm ‘hich is of sui-
ficiently smsll dizmeter to permit the pro-
jection to pass thirough the opening 11, so

30-that the use of recesses as'14 and 14*® is obvi-
ated. Otherwiss this form of arm may be

the sarne & in the two previous forms of my
device.  To reinove an arm of this lalter
construetion it is simply rotated in a direc-

25 tion to remove the projection 15° from the
recess 14° and then withdrawn. To replace’

the arm, the tapered end thereof is passed
{hrough the opening 11% and into the socket
12° with the projection 15% out of registry

4p.-with the extension 14°, the inward movement

" of the arm being limited by the engagement
of the inclined walls of the socket and open-
ing respectively with the tapered portion of
the srm. - After-the arm has been moved

46 1nward as far as possible it is given a partial’

rotation to bring the projection 15 into the
recess 14 and against the closed end thereof.
In this condition the arm is in operative
position and is held against outward length-

5¢ wise movement by the codperation of the pro-
jection 15° and latera! wall of the recess 14%.

It is to be undenstood that in all the forms
of my invention the stops for limiting the
. rotary movement of each arm in one direc-

65 fion are 50 piaced relatively {o the inclina-
“tion of the teeth or projections 23 that the

pressure of the ore against these teeth as the
Tyrnace is in operation will be in & direction
to lock the arms, that is to fores the several

j0.-projections against the codperating stops

and not away from them. :

In all the forms of my invention the sleeve
forms a fulerum ag it were for the arms and
the shaft or the sockets thereof a means for
5 retaining the arms against tilting downward

8

and side strain. Hach individual arm may
be instantly and quickly removed amd’as
easily and quickly replaced or a new arm
substituted as desired. . Repeirs may thus beg
made without necessitating ' the shutting
down of the furnacs for any-longer pericd
of time than it takes to effect an interchanpe
of arms. ‘The varicus fastening means while

very simple are also extremely efficient and

readity permit the expansion and confrac-
tion of the material of which the parts are

made and dus io differences or variations ifi

temperatore. : _ _
By constructing the rabble arms in such
a manner that two spaced portions thereof
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only are in engagement with the walls of -

the apertures and sockets, and the pertion
intermediate of said spaced portions is free
from sald walls and out of confact there-
with, the cobperating engaging surfaces of
the tubes and the rabble arms aré consider-
2bly reduced. The danger of the arms be-
coming stuck or clogged in the apertures
and sockets is thus obviated, as the frictional
contact between said arr# and tubes is re-

efticiency of the structure.

Variovs changes in the different forms
shown and described may be made within
the scope of the claims without departing
from the spirit of my invention.

Yclaim: :

1..In an ore-roasting f

urnace, twe up-

'$0
duced o & minimum, without decreasing the -

26

right tubes connected together and arranged -

oune within the other with an annular space
between them, each of said tubes being’ pro-
vided with apevtures in registry with each
other, & rabble arm extending through the
aperture in one tubé into the apertfire of
the other tube, a relatively narrow bearing
sacface on said rabble arm adjacent to its
inner end arrangeéd {6 engage said inner
tube, another relatively narrow bearing sar-
face on said rabble arm at s distance from
the first and afranged to engage the oufer

‘tube, the arm between said bearing surfaces

being free from said tubes und fastening
means on seid urm for detachably engaging

one of sald tubes.

2. In-an oresroasting furnace, two upright

tubes connected togetﬁer and arranged one.

within the other with an annular space be-
tween them, cne of said tubes being provided

160

105

110

115

with an inwardly extending socket and the

other tube having an opening in registry -

with said socket, one of said tubes being
further provided with a recess, a rabble arm
oxténding through said. opening into said
socket, a relatively narrow surface on said
arm arratiged to engage the inner surface

of said socket, anpther relatively narrow

bearing surfzce on sald arm at a distance
from the first grranged to sngage the surface
of said opening, the arm between said bear-
ing surfaces being free from said socket.and

130
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and arranged to engage the outer tube, fhe

%

a projection on said arm arranged to pass
through said recess and engage the inside
face of one of said tubes.

-3, In an ore-roasting furnace, two upright
tubes connected together and arranged one
within the other with an anuular space be-
tween them, each of said tubes being pro-
vided with apertures in registry with each
other, a rabble arm extending through the
apertire in one tube into the aperture of the
other tube, wrelatively narrow bearing sur-
face on said rabble-arin adjacent to its mner
el arranged to engagésaud inuer tube, an-
other relatively narrow bearing surface on
said rabble avm at a distunce from the first.

arm between said bearing surfaces being free
from said tubes, means on said arm arranged
to detachably cngage one of said tubes to
prevent lengthwise movenment of said arm
i one direction and -additional meaus on
satd arm areanged to engage one of said
tubes to prevent.lengthwise movement of the
arm in the opposite divection. )
4, In an ore-roasting furnace, {wo upright

tubes conneeled togethér end arranged one |

Jstry. therewith, a rabble arm

1,068,110

within the other with an annular space be-
tween them, one of said tubes being pro-
vided with an inwardly tapered socket and
the other tube having an opening in -veg-
@ving a
tapered ‘end portion extending through said
opening .and into said socket, a bearing sur-
face on said arm adjacent to the end of its
tapered portion adapted to engage the in-
ner surface of said sccket, another. bearing
surface on said arm at substantially the be-
ginning of its tapered portion adapted to
engage the surface of said opening, the
tapered end portion of said arm between
said bearing surfaces being free from the
surface of said socket and fastening means
on said arm for detachably engaging one of
said tubes. o

In testimony whereof; I have hereunto set
wy hand in the presence of two subscribing
witnesses.

JOLIN B. 14 HERRESHOFF.
Witnesses:

Joux A. Keuvexneck,
I T Lockwoonp.
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