
J. B. F. HERRESHOFF. 
FURNACE FOR ROASTING ORES, 
APPLIOATION FILED AUG, ll, 1910, 

1,066,110. Patented July 1, 1913. 
3 SHEETS-8BEET i. 

s 

N 
N 

s N 
WITNESSES: INVENTOR 

-96 2/62 M42A/MVAs. AAAAAA/OAA 

o6-, 4-2-4- 7-4-16...d6 
ATTORNEYS 

  



J. B. F. HERRESHOFF. 
FURN ACE FOR ROASTING ORES, 
APPLICATION FILE) AUG. 11, 1910. 

1,066,110. Patented July 1, 1913. 
3 SEETS-SHEET 2. 

- - - - - - - - - - - - - - - - - --- r we- - - - - - - - - - - - - r - m 

N N 
N 
N N N 

IWWEMTOR 
/2A/Myas. AM7AAPasay2AF 

BY 

ATIORNEYS 

  

  



J. B. F. HERRESHOFF. 
FURNACE FOR ROASTING ORES, 
APPLICATION FILED AUG, l, 1910, 

1,066,110. Patented July 1, 1913, 
38HEETS-SEET 3. 

2ZZZ2 12 
E.RYz 2Y é ZZXy N 

€27 S&Z S y/ 

s 

s N 
INVENTOR 

/2a/Myaa. Mya Afaat 51767/A -62 ?ea------ BY 
F a....y 16-6 -4----, 4-azar- AITORNEYS 

WITNESSES: 

  

  

  

  

  

  



0. 

5 

20 

30 

35 

40 

45 

50 

may be 

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 BOASTING ORES. 

1,066,1 1 (). Specification of Letters Patent. Patented July 1, 1913. 
Application filed August 11, 1910. Serial No. 576,667. 

To all thout it may concern: 
IBe it kilow that , J N IB. F. HERRES 

! (; Fr., a citizen (f, the United States, and 
resident of the brogl of Manhattan, city, 
couinty, all State of New York, have in 
vented certain new act useful Improve 
ments in lirraces: for IRoasting Ores, of 
which the following is a specification. 
My inventioi relates to re roasting fur 

accs of the kind disclosed in my pending 
application Serial No. 508,598, filed July 20, 
1909, and its for its object to improve the 
construction if the all plc aims thereof and 
the means for fastening said arms in posi 
tion in the furnace. 
The particular oiject of my invention is 

to so construct the raille ains and coöper 
ating p 

lividually and cuickly removed 
from the furnace and as tickly and easily 
replaced in position the rein. 
The present constructions are improve 

ments of the stric' (ire slown in my previ 
cus United States late it. No. 616,926, issued 
January 3, 1899, and arc particularly adapt 
ed for use in connectic; witl fit races in 
which air or other gas is used as a cooling 
medium. 
My invention will be fully described here 

in after and the features of novelty will loc 
pointed out in the appended chains. 

Reference is to be had to the accompany 
ing drawings in whicla-- 

Figure 1 is a horizontal section through 
the stal shaft and sleeve at : 'tint above 
one pair of railble airns: lig. 2 is a vertical 
section thereof on the line 2- -2 of Fig. . ; 
Fig. 3 is a cross-section in the line 33 of 
Fig. 1: Fig. 4 is a view siliilar to Fig. 
of another for in of my invitic: ; Figs. 5 
and 6 are sectional views thereof respec 
tively on the lines 3 aid 6-(3 of Fig. 4: 
Fig. 7 is a view similar to Figs. 1 and 4 of 
still another fora of ily improvement and 
Fig. 8 is a sectional view thereof on the line 
8-8 of Fig. 7. 

In Figs. 1, 2 and 3 of lie drawings 10 
represents the customary hollow vertical 
shaft which extends centrally of the furnace 
and is closed at its it liter end while its lower 
open (nd is contected with a sorce of air 
supply as a lower or other suitable device. 
A slet vic also of any ordinary construc 

of the fin:ce that said arms 

tion surrounds said shaft and is rigidly con 
nected therewith, its lower end being closed 
and its upper "El end extending to a point 
outside of the furnace. The said shaft and 
sleeve are given a rotary motion through 
the medium of suitable gearing for instance 
(of the kind disclosed in my application 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 
2 the walls of which converge toward the 
xis of the shaft. These sockets, 12 which 
communicate with the interior of the shaft 
are 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 
cylindrical bearing surfaces 13. Each 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 wall of said sockets and 
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80 
prevent lengtli wise movement of the rabile. 
arms in an outward direction when said 
a rins have been brought to an operative po 
sition. Each rabble arm 16 is formed with 
a cylindrical bearing surface 17 adapted to 
cooperate with and engage a bearing sur 
face 13 and is further provided with a ta 
pering portion 18 naerging into the main 
body of said arm. Lugs 19 are located at 
preferably diametrically opposite points on 
said airin adjacent to the bearing surface 1 
and a rearranged to engage the outer por 
tios of the bearing surfaces 13 to prevent 
lengthwise movement of the rabble arms in 
an inward direction. In other words the 
projection 15 and lugs 19 are located at op 
posite sides of the bearing surface 17 of 
ach arin and engage opposite surfaces of 
the bearing portion 13 of each socket when 
the aris are in proper position in the fur 
nace and thus maintain each arin against 
any movement in the direction of its length. 
It is to le erstood that the individual 
rabble aris each extend through openings 
11" located in the sleeve 11 at points in reg 
istry with the sockets 12. Each rabble arin 
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16 is also divided internally by a partition 

to the channels 22 thereof and finally es 

20 into two lengthwise channels 2i 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 shaft 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 Eig 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. i0 by 
the blower or similar device and travels 
upwardly through said shaft and through 
the various channels 21 of the rabble arms 

capes through the sleeve 11. In its pasage 
the air or other gas cools the shaft and the 
rabble arms and prevents same from be 
coming overheated. The air is introduced 
into the shaft 10 under a slightly greater 
pressure than the pressure inside of the fur hace 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 heating the 
cooling medium and thus tending to destroy 
its usefulness. . . . . " . . - 

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

in the form of construction shown in 
Figs. 4, 5 and 6 the shaft 10 is provided 
with sockets 12" similar to the socliets 12 
shown in Figs. 1, 2 and 3 and having bear 
ing surfaces 13 similar to the bearing sur 
faces 13 arranged to cooperate with bearing 
surfaces 17 one of which is located at the 
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innér 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. 1 is . . 
provided with an additional inclined portion 
18 adapted to engage the similarly inclined - 
surface 11 of the openings 11 which corre-go 
spond to the openings 11" of Fig. 1. In this 
instance instead of having a recess on the 
sockets adjacent to the bearing portion as in 
Fig. 1 two or more recesses. 14 are provided . 
in the sleeve 11 adjacent to the periphery of 95 
the openings 11 for the accommodation of 
two or more profections 15 located on the 
tapered portion 18 of the arm 16. When 
the arms are in operative position, these pro 
jections 15 abut against straight inrier faces loo 
11. 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 105 
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 arth is 
rotated until the projections 15 register 
with the recesses 14 after which the said to 
arm may be taken out by a simple length 
wise movement thereof. To replace the arm. 
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registers therewith. To return or replace or its substitute in position the inner end . 
the arm or a substitute in operative 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 been accomplished the arm is 
given a further inward movement to cause 
the projection 15 to pass through the recess 
after which the arm is given a rotary move 
ment about its axis in a direction opposite to 
that in which it is rotated to remove said 
a. 

arm is limited by means of a stop 24 fixed on 
the inside surface of each socket at a proper 
point and adapted to contact with the pro 
jection 15 as clearly indicated in Fig. 2. 

ise recesses 14, projection 15 and stops 24 

This rotary locking movement of the 

thereof is first passed through the respective 
opening 11, the projections 15' being lis 
brought into registry with the recesses 14", 
and then moved inwardly so as to cause the 
projections 15° to pass through the coöperat. . . 
ing recesses 14 and the bearing surface 17 
to engage the bearing surface 13. This in 120 
ward movement of the arm is limited 
through the medium of the inclined surface 
119. After the arm has been moved fully 
inward it is given a rotary movement to 
cause the projection 15 to be moved out of 125 
registry with the recesses, 14" and to engage 
the stops 24 in which condition the arm is in 
operative position. Thus lengthwise move 
ment of the arm in an outward direction is 

are so located relatively to each other that I prevented by the projections 15 and in an 130 
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inward direction by the inclined portion 13. 
the arm being therefore securely locked in 
position. In this case, the arm is journaled 
on the bearing surface 13 and inclined Star 
face 11 during a rotation in either direction. 

Referring riow to the form of my inven 
tion disclosed in Figs. 7 and 8 the shaft 10 
is provided at spaced intervals throughout 
its length with inwardly extending and 
tapered sockets 12 and the sleeve 11 is 
formed with openings 115 opposite said socks 
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 
tion thereof. In this instance the inner ends 
of the rabble arms i8 are simply tapered as 
at 18 to fit into the openings if and sockets : 
12 as clearly illustrated in Fig. 7. Te lock 
the arms in position, each arm is provided 
with a projection 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 movement 
of the arras 16 in one direction. The pro 
jections 15° are located on that portion of 
the tapered end of each artin which is of suf 
ficiently small diameter to permit the pro 
jection to pass through the opening 11, so 
ated. Otherwise this form of arm inay be 
the same ss in the two previous forms of my 
device. 
construction it is simply rotated in a direc 
tion to remove the projection 15 from the 
recess 14 and then withdrawn. To replace 
the arm, the tapered end thereof is passed 
through the opening 1 and into the socket 
12 with the projection 15 out of registry 
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 arm. After the arm has been moved 
inward 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 flhe arm is in operative 
position and is held against outward length 
wise movement by the coöperation of the pro 
jection i5 and lateral wall of the recess. 14. 

it is to be understood that in all the forms 
of my invention the stops for limiting the 
rotary aovement of each aria in one direc 

65 
stion of the teeth or projections 23 that the 
tion are so piaced relatively to the inclina 
St. of the ore against these teeth as the 

furnace is in operation will be in a direction 
to lock the arms, that is to force the several 
projections against the coöperating steps 
and not away from them. 

in all the forms of any iiavention the sleeve 
forms a filcruti as it were for the arms and 
the shaft or the sockets thereof a means for 

To relaove an arm of this latter . . 

s 

and side strain. Each individual arm may 
be instantly and quickly removed arid, as 
easily and quickly replaced or a new arm 
substituted as desired. Repairs may thus be 
made without necessitating the shutting 
down of the furnace for any longer period 
of time than it takes to effect an interchange 
of arms. The various fastening means while 
very simple are also extremely efficient and 
readily permit the expansion and contrac 
tion of the material of which the parts are 
made and due to differences or variations in 
tenerature. . . 

By constructing the rabble arms in such 
a mainer that two spaced portions thereof: 

C. 

80. only are in engagement with the walls of 
the apertures and sockets, and the portion 
intermediate of said spaced portions is free 
frona said walls and out of contact there 
with, the coöperating engaging surfaces of 
the tubes and the rabble arms are consider 
ably reduced. The danger of the arms be 
conting stuck or clogged in the apertures 
and sockets is thus obviated, as the frictional 
contact between said arris and tubes is re 
duced to a minimum, without decreasing the 
efficiency of the structure. 

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

I claim: v 
1. In an ore-roasting furnace, two up 

one within the other with an annular space 
between them, each of said tubes being pro 
vided with apertures in registry with each 
other, a rabble arm extending through the 
aperture in one tube into the apertire of 
the other tube, a relatively narrow bearing 
surface on said rabble arm adjacent to its 
inner end arranged to engage said inner 
tube, another relatively narrow bearing sur 
face on said rabble arm at s, distance from 
the first, and afranged to engage the outer 
tube, the arm between said bearing surfaces 
being free from said tubes and fastening 
means on said aria for detachably engaging 
one of said tubes. 

2. In an ore-roasting furnace, two upright 
tubes connected together and arranged one. 
within the other with an annular space be 
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right tubes connected together and arranged 
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tween then, one of said tubes being provided 
with an inwardly extending socket and the 
other tube having an opening in registry 
with said socket, one of said tubes 
further provided with a recess, a rabble arm 
extending through said opening into said 
Socket, a relatively narrow surface on said 
arm arranged to engage the inner strface 

eing 

of said socket, another relatively narrow 
bearing surface on Said arra at a distance 
from the first grranged to engage the surface 
of said opening, the arm between said bear 

retaining the arms against tilting downward ing surfaces being free from said socket and 130 
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and arranged to engage the otter tube, the 

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 a ranged one 
within the other with an ahuular space be 
tween them, each of said thes being pro 
vided with apertures in registry with each 
other, a rabble arm extending through the 
aperture in one tube into the aperture of the 
other tube, a' relatively narrow bearing sur 
face oil said rabble-arin adjacent to its inner 
end arranged to engage said inter tube, an 
other relatively narrow hearing surface on 
said rabble aria at a distance from the first 

arm between said bearing strfaces being free 
from said tubes, means on said arm arranged 
to detachally engage one of said tubes to 
prevent lengthwise in ovement of said arm 
in one direction and additional means on 
said arn a 'raged to engage one of said 
tubes to prevent length wise movement of the 
a in in the opposite direction. 

4. In an ore-roasting furnace, two upright 
tubes connected together 'id arranged one 
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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 reg 
istry therewith, a rabble arm having 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 socket, 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. 

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

JOHN B. F. HERRESHOFF. 
Witnesses: - 

Joi N. A. KEIILENBECK, 
i. i. Ockwood. 

  


