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To. alZ.:c))kbm it may concern;

UNITED STATES PATENT OFFICE. -

ALLEN TUCKER,; OF MINEEAL POINT, WISCONSIN, ASSIGNOR TO THE NEW JEBSEY ZINC COM-
- -PANY, OF NEWARE, NEW JEESEY, A CORPORATION OF NEW JERSEY.

931,815,

. Beit known that I, ALLeN TUCKER,; a resi-
dent of Mineral Point, in the county of Towa

-and State of Wisconsin, have invented cer-

tain .. pew -.and useful Improvements in
the. foll

Mechanism for Furnaces, of which
owing is a full, clear, and complete
disclosure. o : ey
" This invention relates to furnaces in which
a rake is reciprocated for the purpose of

+ stirring the contents of the furnace, aud is

15

20

particularly applicable to that class of fur-
naces in’ which ore is roasted, such as zine
and other ores. . L Co

The inventidn resides in mechanism for

_operating the rakes of such furnaces so that

the movement -of 'the same will always be
under easy and immediate “contrel, and

. [

erate such furnaces is reduced.

- whereby the number of men necessary to op-

* Further ‘advantages and -improvements |
- will be hereinafter pointed out in the follow-

~ ing specification and claims:

25

For a full, clear and detail des_cfiption of
one form of my invention, reference may be

" had to the following specification and to the

36
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accompanying - drawings forming & part:

thereot, in which— - e -

Figure 1.is a side elevation of the mechan-
ism for operating the rakes, and also showing
the ore roasting furnace in vertical section.
¥ig.. 2 is. an end elevation of the furnace
showing' the turn-table for transferring the

. rakes from one tier of roasting ovens to an-

other; and showing the platforms for the
operator located adjacent thereto. Tig. 3
is a side elevation of the platforms on which

- the operator stands, and also showing the’

49

45

ends of the rake operating mechanism.-

Fig. 4 is a plan: view of the rake operating-

mechanism, showing the means for trans-

mitting power thereto. Fig. 5 is a diagrain--

matic view of a turiiitable at one end of the
furnace, and ‘on which are located the con-

troller handles for controlling the rake op--

erating mechanism, and Fig. 6 is an end ele-
vation of the same parts. =~

Roferring to the drawings, the numeral 1
udicates the ore roasting furnace containing
a series of vertically arranged roasting ovens,
2,3,4.5,6, 7 and 8. The upper oven, 2, is
provided with an opening, 9, for the intro-
duetion. cf the ore tobe treated, and the al-
ternate ends of each of the ovens have open-

ngs, 10, through which the ore may be,

" Applictition fled May 21, 1508. - Serial No. 434,065.

. RAKING MECHANISM FOR FURNACES.

’ ‘Specification of L@ttérs ﬁatént. _Eatentéd Aug. 24, 1969« '

| passed from one oven to the next lower, oven

in the same tier. Thelower ovens or muffles
are separated by fire flues, 11, through which

may pass: It is to be understood, however,
that I do not desire to be limited to this par-

ticular form of furnace, as the bottom of

each oven or mufifle may be nade continuous
throughout and the ore transferred from one
oven to another exteriorly 'thereof. = * -

Opposite each end of the furnace is located
& vertical rotatable shaft, 12, on which are
carried a series of platforms, 13, located at

the combustible gases for heating the ore -

60

65"

one side thereof, so that when the shaft.121is = -

rotated at 180 degrees, the platform'may be
brought opposite either of the two tiers of
ovens shown. These platforms are prefer-
ably provided with guides, 14, shown in
Figs. 2 and 4, and also with anti-friction

rollers, 15. The rake, 16, is slightly nar-
rower than the distancde between the guides”

14, and. is constructed in any preferred or

well known form, and operates to agitate or
stir the ore in the oven in the Weﬁ.knovvn_

way. This rake preferably consists of a rec-
tangular frame having triangular cross-bars

-and vertical bars or projections for moving
the ore laterally, = The rake, 16, is also pro-.
vided with two sets of angularly arranged

rods, 17, to which the draw rods may be con-
nected. - The draw rods, 18, are set in pairs
opposite each tier of ovens or muffles; and

are preferably operated by endless. chains, -
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19, to which they are attached at their -

outer ends. - The draw rods, 18, are provided
with hooks or similar devices, 20, at their
inner ends by which they may be attached -

to the respective rods, 17, of the rakes, 16.
Power is communicated to the sprocket
chains, 19, by means of sprocket wheels, 21,

ced on transverse shafts, 22. The inner’

ends of these shafts, 22, are provided with

 bevel gears, 23, which mesh with correspond-
ing bevel gears; 24, fixed oh a vertical shaft, -

25. These bevel gears 23 are so mounted en

the shafts, 22, that they may be thrown into .
and out of mesh with the gears, 24, by a.

mechanism hereinafter to be desceribec. The
shaft 25 also carries a bevel gear, 26, which
meshes with the bevel gear, 27, fixed to a
shaft, 28, which may be driven in any suit-
able way such as by any well known connec-
tion with an electric mogor, 29. : '
Adjacent each end of the furnace, and at

each side of. the turn-able of platforms 13,

20

95
100
105

110



=

~ are located a series of platforins, 30, on
* which the operator whoyhas charge of that

end of the furnace may stand. . These plat-
forms ‘are preferably carried upon a suitable

frame-work made of commercial angle iron

or structural steel, and the space above each

* platform is provided withi a controller handle,

10

25,

30

31, and a similar controller handle is located
between the lower platform and the groynd
on which the furnace rests.. The controller

“handles, 31, are attached to.vertical shafts,

32, which are in turn-operatively connected

with a transverse horizontal shaft, 33, by
means of bevel gears or similar devices, 34."

The shaft, 33, is connected-with a controller;
35, which controls the motor 'connected with
the main driving shaft for the rake operating
mechanism. . This controller is preferably

" constructed so that a movement of the con-
.20

troller handle in one direction from a median
position will give one movement, say—a
forward movement, to the draw rods, while

a movement of the controller handle in the
opposite direction from ‘the median posi- |

tion will give a reverse or backward mnove-
ment. : . A : "
Instead of locating' the controller handles

on the fixed platforms on which the opera-

tors stand, the controller- handles and the

shafts on which they are mounted may be

attached to the turn-table for tramsferring
the rakes from one tier of ovens to the other.

' This modification is clearly ‘illustrated in

‘the transmission gears.

- 631,815

oscillated or rotated, will have a correspond-
ing longitudinal movement such as by -the
use of a well-known pin and spiral slot op-
erating in connection with ‘the support or
bearings, 44. The sleeves 43 are rotated 70
by means of radially projecting levers 45."
Each of these levers 45 is connected to. the

ends of a pair of Topes or cords, 46 and 47,

which are carried by suitable sheaves sup-
ported on the framework of the apparatus,, 75
and the Topes are so located. thdt their ends’
termirate adjacent the respective platforms, .
30, on which the operator ‘stanc]ls,‘ and it

shauld be noted: that the ends of the ropes or

cords for moving the transmission gears loi- 8o
gitudinally extend to those platforins which
correspond to the height of a particular rake
bazr to be operated. These cords:or rapes,
46 and- 47, are preferably provided with
counter weights, 48, which not only keep the 85
said ‘cords taut, but also tend to counter-
balance the weight of the parts in operating

The details of operation of my improved
mechanism will be apparent from the above 90
description, but it may be said that when in-
use the ‘turn-table, 13, is located opposite
one vertical tier of ovens, and su posing-the -
ore -to have been distributed through -the

different  ovens or.muflles’ of the furnace, 95

after having been insérted through the first
opening, 9, the first rake of the correspond- -
ing oven, 2, is drawn through the said oven

from one end to the other, say from the left
~hand toward the right, where it is then al- 100
lowed to remain on the turn-table at.that '
end of the furnace. The next lower oven is
raked in. a similar manner, but in the oppo-
site direction, and sd until all the rakes have -
 been transferred to the turn-tables it the 105
“opposite ends of the apparatus. Both turn-
“tables are then rotated 180 degrees, theréhy
‘bringing the rakes opposite the other tier of
“ovens or muffles. The same.operation’ is-
‘then repeated, except that the rakes are 110
drawn' through the ovens in the reverse
‘direction, until they ‘areall ‘deposited on
the turn-tables from which they, started.
The turn-tables are ‘then rotated back to
their original position and the cy.cye is.then 115
complete. o e
It will be obvious that the respective draw
rods are thrown into and out of operation-by
puiling upon the ends of the respective
cords, 46 and 47, while their movements for- 120
ward .or backward are regulated. by means
“of the cortroller handles, 31. SR
Trom the -above description, it will be
seen that 1 ndt only produce;an exceedingly
simple and easily operated méchanism for 125°
reciprocating the rakes in furnaces. of tlie
cluss described, whereby the rakes are at all
times under complete and instant control,
whereby the rakes may be easily and quickly
transterred from ‘one tier of ovens to an- 130

Figs. 5-and.6.- In this arrangement of the
apparatus, each . platform, or stage. of the
‘turn-table 13, is provided with a bracket, 36,
on which the vertical shaft 37, is cgrried.
The controller handles, 38, are -attached .to
“this shaft and operate to revolve the shaft 37
sp as to cause the controller, 39, also carried
~ by the turn-table, to start, stop or reverse
the motor, 40, for reciprocating the rake
bars, 18. - In this form-of the apparatus, the
‘leads of the motor are connected with the
controller by suitable contact rings, 41, and
contact strips, 42, the number of such rings
and strips, of course, depending upon - the
number of leads required. .

It will be apparent that any numbet of
draw rods may be operated’ independently
or simultaneously, and in order that one.
draw rod may be operated independently
of the others at the end -of the furnace, I
provide means. for: throwing the ‘driving
mechanism for the draw rods into and out
of ' operative . connection therewith. ¥or
this purpose the gears, 23, are slidably
mounted upon the shafts, 22, being splined
“thereto, so that the power from.the shaft 22
will be communicated to the gears 23, while
at the same time they are free to move lon-
gitudinally on said shaft. . For the purpose
of moving the gears 23 longitudinally on the
shafts 22 are provided rotatably and longi-
65 tudinally movable sleeves, 43, which, wlen
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other, but also ‘the arrangement deseribed
reduces the number of attendants necessary

to efficiently maintain the action of the fur- |

naces;, since it is possible for one man at

each end of a single furnace comprising two |

vertical tiers of ovens, to keep the furnace

in continuous operation. Heretofore, it has

been necessary to employ two men at each
end of the furnace, one man having charge
of attaching and detaching the rakes to the

draw rods, while the other man has had to. |’
give his entire attention to the

mechanism

for reciprocating the rods. L e
Having thus described these forms of my
invention, I do not wish to be understood as

. beinglimited to the exact details of construc-

20

tion and arrangement of parts shown and de-

‘scribed, for obvious variations will occur to

persons skilled in the art, and which may be
embodied in the apparaius without depart-

- ing from the spiric and scope of my inven-

tion. For instance, the platforms, 30, for’

the operators, instead of being fixed, may

- have substituted vertically moving plat-

25

forms similar to elevators, so that the plat-
forms may be located opposite any pair of
ovens in each tier. In this case, the con-
troller handle may be carried by the mov-
able platform or elevator in any well-known
manner familiar to those skilled in the -art
relating to s1ch detvices. .
" What I claim and desire to protect by Let-
ters Patent is: :
1. The combinalion with a furnace having
a plurality o. tiers of ovens, a pivoted:trans-

* fer table located at each end of the furnace

-40
45

50

.and adapted to move into position OFposit-e

the end of each tier, and having shelves lo-
cated on a level with each oven, operators’
platforms located .adjacent said transfer
tables at the end of each tier of ovens, a se-
ries of rakes adapted to pass through both
tiers of ovens, mechanisni for reciprocating
said rakes, and controlling. mechanism for

said' reciprocating mechanism having their

ends located at said operators’ platforms.

2. The combination with a furnace having
two tiers of ovens, a turntable Iocated at each
end of the furnace, and pivoted centrally be-
tween the tiers so as to move inte position

opposite the end of each tier, shelves carried B

' by

said turntable on a level with each oven,

{ operators’ platforms located at each side of

said turntable adjacent the ends of each tier
of ovens, a series of rakes adapted to pass

réeiprocating said rakes, controlling means
for starting and stopping said mechanism,
means for controlling the direction of motien

terminating at said operators’ platforms.

3. The combihation with a furnace having
a plurality of tiers of ovens, of devices operat:
ing within said ovens and adapted to pass
through the same, transfer tables at each end
of said furnace, operators’ platforms located
adjacent said tabﬁs, means for reciprocating

at the ends of said ovens, means for recipro-
cating said rods, a source of power, means
for connecting and disconnecting said source

comprising slidable gears, means for moving
sald gears longitudinally on their respective
shafts and operating cords attached to said
sliding means and having. their ends-located
adjacent the respective operators’ platforms.
* ‘4. The combination with a furnace having
a plurality of tiers of ovens, of devices op-
erating within said ovens and adapted to pass
through the same, means for reciprocating

rods located longitudinally of and adjacent
the ends of said ovens, endless chains at-
tached to said rods, sprocket wheels for driv-
ing said chains, shafts carrying said $procket
wheels, transmission gears slidably mounted

- operating parts connected with suid sliding
means and having their ends located adja-
cent the ends of the furnace for operating

ing shaft adaf)ted to be connected with each
of said slidable gggrsk, and means forrotating
said driving shaft i either directiow. - :
Signed this 14th day of May, 1908.
ALLEN TUCKER.
~ Witnesses:

W. R. Smirs,
- Frank E. Hanscom.

thereof, said controlling' means having ends

55

through both tiers of ovens, mechanism for -

60
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said device within said ovens, said means
comprising rods located longitudinally of and

70

of power with each of said rods, said means

75

80

said devices within said ovens, comprising -

85"

on said shafts, means for sliding said gears, -

90

said sliding means for said gears, a main driv- -

95



