 No. 786,567, ' ' . '
0 567. | - PATENTED APR. 4, 1905,
- W. R. INGALLS. =
ROASTING FURNACE.

APPLICATION FILED FEB. 15, 1904,

3 SHEETS—SHEET 1.

{1

7
g
7
77
7
7887

7 Aoa

k7
1 7
1
_ 7

30 17 29
Z g .
% f
1
27
707
v
Z
Z
- Z
7

A -
%
-

B___
%‘i«ﬁlémﬂ.}




- No. 786,567, - |
| W. R. INGALLS., -
ROASTING FURNACE.

APPLICATION FILED FEB. 15, 1904.

- 3 SHEETS—SHEET 3,

1G4

PATENTED APR. 4, 1905,




No. 786,567, ~ PATENTED APR. 4. 1905,
W.R. INGALLS. =

ROASTING FURNACE.

APPLICATION FILED FEB. 15, 1904.

3 SHEETS—SHEET 3.

4 /

PE: A TTVL L ST LS ITFTFF S ETTS LA TEITES I "IV IIY.L.,
/ ;
L
LA

”
l'..rrfr,

—28  FIG.8

49

e g e g e -y

o\
48

“IWhitiiesses B | WZ‘_@-% % d—% |




10

&5

No. 786 567

Patented April 4, 1908.

UNITED STATES PATENT OFFICE

~ WALTER RENTON INGALLS, OF LYNN, MASSACHUSETTS,

ROASTING-FURNACE.

SPECI_FICATION forming part of Letters Patent No. 786,567, dated April 4, 1905.
R Appication filed February 16, 1004. Sorial No. 103,622,

To all whom tt Pt 7/ k“kjncern
Be it known that I, WALTER "RENTON IN-

GALL‘% q cmfen of the Umted States, residing
at Lvnn.. in the county of Kssex, (Jommon-

wealth of "\fIasqachuqettq have mvented new
and useful . Improvements in Roasting-Fur-

naces, of which the following is aspecification.

My Invention le]ate% p'n'tlculalh to what
is known as the *
nace; and. its objects are to provide an im-

proved rotary stirrer for use in such furnaces

and to adapt the furnace to a mufte form,

whereby it may be used to produce a stronw_' |
and uncontaminated sulfurous gas from ores

which require the ald of extmneous fuel 1n

their roasting.

Furnaces of the McDougall type consist of

a vertical cylinder of bllClm, usually incased

20

with a jacket of iron, with arched hearths hav-
ing discharge-openings alternately near the
center and peupllel y and a central revolving
shaft with horuonml radial stirring - arms,

~which are provided with teeth or rabbles

30

- quired in roasting certainores is such that the .
central shaft, the arms, and the rabbles there-

4'0

~ placed at an angle to the arm.
25_'

the arms on the even-numbered hearths are

set in.a direction opposite to that of the odd-

numbered, so that on alternate Learths they

“act to push the ore toward the center or to-
ward the side, respectively.

The ore is thus
worked tluouwh the furnace, dropping from
hearth to hearth and Lll‘%(llld,l o*ed finally from
the lowest hearth At the sanie time the air
necesgarv for combu%mn of the ore passes
upward in the reverse direction to the down-
ward movement of the ove. The heat re-

on have but a short life and are likely to be
quickly disabled. For this reason the stir-
rmcr-arm'-s are commonly made removable,
and in various furnaces of this type means

~are provided for cooling the arms by circu-

45

lation of a current of air or water therein.
In constructing muffle-furnaces of the Me-
Dougall type combustion-flues are interposed
between the hearths, so that the latter will be
heated by flames traver sing the flues without
coming in contact with the ore on the hearths.

"McDougall”? type of fur-

The teeth of

and sixth- muﬂle on the line C Cof Figs. 2

front view of the same.
tal sectwn on the line H H of Fig. 6.

|
|
|

it has been commonly the practice to cause the

flames to traveme the combustion-flues dia-

metrically, rising from one flue to the next.

at alternate Sldes of the furnace, wherefore

unle% there be numerous combufstwn—ﬂues
My 1nvention provides a furnace in which
the course of the flames is prolonged and in

which there are improved means for cooling
the central shaft and stirring-arms, emblmw

a high temperature to be maintained in the
tulnace

£0

“the flames have a comparatively cshmt travel

=5

6o

In the accompanying dlawmﬂ'% Figure 1is

;a vertical section of the iumdce thmuwh the

center. Kigs. 2 and 3 are leqpeetno]v hori-
zontal sections on the lines B B and A A of

Fig.1. Fig. 4isa vertical half-section through
| the combustlon flues and sixth mutHe on the

line D D of Figs. 2 and 3. Fig. 5 1s a vert:-
cal halt-sectlon through the combustlon Hues

and
&)

center of the revolving shaft and smnmg-
arms on the line K K ot Fig. 11. Fig. Tisa

section on the line F F of Bw‘ 6. Fm 8isa

section on the line L Lot}jlg 6. Fig. 91is an
end vlew of a stirring-tooth, and Iﬂﬂ' 10 is a
Iiw' 11 1s & horizon-
Fig.
12 18 a section on the lines E E of Fw‘ 6.

Like numerals refer to like parts I;hrouu'h-
out the several drawings,

Reterring to the dlawmoq 30 represents

the cwcular wall of the iurnaco which stands

on the cast-iron bottom 35, %upported by the
columns 26 and the beams 18 and 19. From
the side walls the arches 31 are built 1n as

shown, the shape of the cylinder being pre-

served by the iron casing29. The lowest twWo
hearths are formed of refractory tiles 32, laid
on the ledges 34, and the tire-brick partitions

In this w ay the furnace shown is divided
mto six muttles or roasting-chambers 1, 2,3
4, 5, and 6 and two combustion- Hlues 7 and .
lhe combustion-flues are shown only under
the fiftth and sixth hearths, which in view of
the thick side walls 30 and tlle means for sup-

9

“plying preheated air, to be referred to subse-
ln hundces ot tlm typ(, prev 10usl\ deswned |

quently, may be all that IS necessary in fur-

3. Flg. 6 is a vertical section throuo*h the

FAS,
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naces for roasting certain ores; but flues may
be arranged under the upper hearths in the
same manner, if required. | o
The ore to be roasted is fed from the hopper
9 by a screw 10 to the topmost hearth. The
contral revolving shaft, supported by ball-
bearings 16 on the pedestal 27 and revolved

' by the spur-wheel 17 and a worm-wheel or

10

L5

pinion, (not shown in the drawings,) works the
ore inwardly on the uppermost hearth until 1t
drops through the central hole to the second
hearth, whereon it is worked outwardly, drop-
ping through peripheral holes (not shown in
the drawings, being outside of the planes
thereof) to the third hearth, and so on, being
finally discharged from the sixth hearth. The
sulfurous gas arising from the burning ore
passes upward in a direction opposite to the
travel of the ore and is finally conveyed away

20 through an opening 1n the top of the furnace

25 below by flames

35

45

¢o nace, and consequently its first cost.

55

60

(not shown in the drawings, being outside the
planes thereof) in a manner quite familiar
to those who are acquainted with the art.
The fifth and sixth hearths are heated from
in the flues 8 and 7. The
flames may be produced from a fireplace or by
the combustion of oil or gas in the flues.
the desion shown in the accompanying draw-
ings gas-firing 18 contemplated. Gas is ad-

10 mitted through the canal 36 into the flue 8,

wherein it burns with aiv admitted through the
port 87. The burning gas traverses the flue
‘1 the direction of the arrows in Fig. 2, mak-
ing the circuit around the partition 33 until

stopped by the partition 33, which deflects 1t

‘nto the ducts 89, communicating with the
Aue7. Influe7 the burning gas passesaround
the partition 33 in the direction shown by the

arrows in Fig. 3 and escapes through the ca-
40 nal 40 to the chimney.

-The circular direc-
tion of the burning gas through the flues 8
and 7, which is affected by means of the par-
titions 38, gives it a longer course in which to
impart its heat to the mufiies 5 and 6 than 1f 1t
merely passed diametrically through the flues
2 and 7. This, in connection with a correct
design of the furnace in other respects, re-

duces the number of flues required for any

the height of the fur-
The di-
mensions of the flues 7 and 8 and the various
canals, ports, and ducts 36, 37, 39, and 40 are
of course proportioned to the volume of gas
that must be burned and the combustion prod-
ucts thereof.. -

The stirring

specific ore, and thus

mechanism consists of a cast-

iron shaft composed of an outer tube 12 and

an interior tube or flue 13, the latter being
conveniently made of rectangular form, al-
thongh not necessarily so. The interior tube
13 is made separately from the outer tube 12
and is inserted inside of the latter, being se-
cured at the bottom by the tight joint 54 and
held in proper position at the top by the fins

In

]

65 53. Through holes in the shaft are passed |

786,587

the main stirring-arms 42, “while the outer
arms 41 only conneect with the shaft.. In al-

| ternate hearth-chambers or muffles the arms

are set at right angles to those next above and
below. The arms42, which are shown as tu-
bular in form, but may be of any other sult-
able hollow shape, pass clear through the cen-
tral shaft, making a tight joint with the 1n-
ner portion 13 thereof. There are apertures
48 at the center and 43 near the ends of these
arms. The ends are closed by the plugs 44,
which are secured by the bolts 45. = Over
these arms are passed the hollow arms 41,
which set into the holes 47 of the outer shell 12
of the central shaft, which is there thickened
sufficiently to give a good bearing. In order
to make a tight joint and for ease 1n insertion
and removal, the hole 47 is made slightly ta-
pering, and the end of the arm 41 is tapered
to correspond.  The arms 41 may be cast withy
fins 51, over which the stirring -teeth are
slipped, as shown in Fig. 9; but several other
simple ways of attaching the stirring - teeth
are available. The arms 41 and the stirring-
teeth strungon them are secured by the wedge
46. driven through the plug 441in the ends of

‘the arms 42. Instead of the wedge the end
of the plug 44 may be threaded and the whole

secured by a nut. Any tendency of the arm
49 to turn over is prevented by the fin 49 at

the center, which also strengthens the arm at
In this way the stirring-teeth 56
from the outer arm 41,

that point.
are easily removable | _
the outer arm 41 is easily removable from the
inner arm 42, and the inner arm 42 is-easily re-
movable from the central shaft. = After all the
arms have been removed and the collars 28
have been unbolted the central shaft itself
may be removed trom the furnace by simply
lifting 1t out. S '
In operatién a current of air from a canal
ander the furnace is forced through the tube
90 into the inner flue of the central shaft, from
which it passes through theapertures 48 into
the arms 42. Going to the ends of the arms

‘the air passes through the apertures 43 into
the space between the 1nner and outer arms,

through which it returns to the central shaft,
rising then through the outer flue of the lat-
ter or the space between the shells 12 and 13
and ‘being thence conveyed through the pipe
03 to the duct 24 in the side wall of the fur-
nace. whereby it is discharged through the
port 25 into the lowest mufile. In this way

air is constantly circulated through the parts.

of the stirring mechanism exposed to intense
heat, and the arrangement is such that the
main supporting parts— viz., the arms 42 and
the inner portion 13 of the central shatt-—are

‘exposed to the current ot cooling-air, both in-

<ide and outside, which it is conceived will

oreatly promote their. durability. The air

which becomes heated in cooling the stirring
mechanism is returned to the furnace, where-

tore there is no loss of heat, and, indeed, there
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may be an ipcrease in the efficiency of the fur-
Lace, since some surplus heat which may be

~developed in certaln portions will be trans-

[O

IS

20

25

20

~ taln furnaces.

35

ferred in the f-rm of hot air to the lowest
muflle, where the most extraneous heat must
be supplied. The furnace may be operated

without this air-return and even with only a

natural draft; but the arrangement shown in
the accompanying drawings is preferable.
Communication between the inner and outer
flues of the central shatt except through the

stirring-arms is prevented by means of the
stop 50 and the

with the external air is shut off by means of
the liquid seals 15 and 57. The central shaft

1s supported at the top by the bearing 21, ge-
cured to the beams 99. |

It will be observed that my invention pro-

vides a stirring mechanism which in addition
to advantages above referred to has certain
others of importance. The main stirring-
arms being of one piece and counterbalanced,

there are fewer strains on the central shaft

and the arm itselt can
weight for weight.
hubs on the central

be madé .more rigid
There are no projecting
shaft, which is thereby

‘simplified in construction. In renfoving either

of the stirring-arms they can be pulled out
horizontally, thereby saving so much height
In the roasting-chambers as 1S necessary to
i1ft the arms in order to unlock them in cer-

‘Obviously the stirring mechanism of my in-

- vention herein described may be used in con-

nection with a furnace without the combus-
tion-flues herein shown. |

- What I claim as my inven tion, and desire to
secure by Letters Patent, is--

ticht joint 54. Connection

-leave an open

‘arms, said outer arms being

8

- 1. A roasting - furnace comprising wo or

‘more superimposed hearths, flues under two

or more of said hearths, ducts connecting said
flues, means to cause the gas burned in said
flues to pass successively through them in a
circular direction: and a rotary stirring mech-
anism with .arms projecting over the hearths,
sald stirring mechanism consisting of a cen-
tral vertical shaft with an interior flue, hollow
horizontal arms passing entirely through said
shaft and communicating with said interior
flue by suitable apertures, the portions of said
arms exterior to the central vertical shaft be-
Ing inclosed by other hollow arms. so as to
space between the inner and
outer arms, and means for circulating a cool-
ing medium through the shaft and ArmS.

2. A rotary stirring mechanism COmMpris-
Ing a central vertical shaft with an Interior
flue, and a hollow horizontal arm, subdivided
1nto flues, passing entirely through said shaft.

3. A rotary stirring mechanism compris-
ing a central vertical shaft with an interior
flue, hollow horizontal arms passing entirely
through said shaft, the portlons of said arms
exterior to the central vertical shaft being in-
closed by other hollow arms, so as to leave
an open space between the inner and outer
supported by
said inner arms, and means for circulating a
cooling medium through the shaft and.arms.

In witness whereof ] have hereunto set my
hand in the presence of two subscribing wit-

nesses. .
WALTER RENTON INGALLS.

Witnesses: | |
WiLLiam W. Lummus,
Kpwarp J. CoNNELL.
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