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UNITED STATES PATENT OFFICE. 
ALLEN TUCKER, OF MINERAL PoINT, Wisconsin, ASSIGNoR To THE NEw JERSEY zNc coM 

PANY, OF NEWARE, New JERSEY, A coRPoRATION or New JERSEY. 
I RAKING MECHANISMFORFURNACEs. 

931,815. , : : , i specification of Letters Patent. Patented Aug. 24, 1909. 
. Application filed May 21, 1908. Serial No. 434,065. 

To all'uhom it may concern. | passed fromone ovento the next lower oven 
Beitknown that I, ALLENTUCKER, a resi- in the same tier. The lower ovens ormuffles dent of Mineral Point, in the county of Iowa are separated by fire flues, 11, through which 

and State of Wisconsin, have invented cer 
5 tain new and useful Improvements in 
Raking Mechanism for Furnaces, of which 
the following is a full, clear, and complete 
disclosure. , , . 

This invention relates to furnaces in which 
1o arake is reciprocated for the purpose of 

º stirring the contents of the furnace, and is 
particularly applicable to that class of fur 
naces in whichore is roasted, Suchas zinc 
and other ores. - 

15 The inventicfn resides in mechanism for 
: the rakes of such furnacesso that 

may pass. It is to be understood, however, 
that I donot desire to belimited to this par 

throughout and the ore transferred from one 
ovento another exteriorlythereof. , 

Opposite eachend of the furnace islocated 
a vertical rotatable shaft, 12, on which are 
carried a series of platforms, 13, located at 
rotated at 180 degrees, the platformmaybe 
brought opposite either of the two tiers of 

e movement of the same will always be pvens shown. These platforms are prefer 
under, easy and immediate control, and ably provided with guides, 14, shown in 
whereby the number of men necessary to op- Figs. 2 and 4, andalso with anti-friction 

each ovenormuffle may be made continuous 

| 

2o erate such furnaces is reduced, roilers, 15. The rake, 16, is slightly nar 
I will be hereinafter pointed out in the follow- 14, and is constructed in any preferredor 
inspiti: and claims: well known form, and operates to agitate or ora full, clear and detail description of : the ore in the oven in the weff known 

i 25 one form of my invention, reference may be 
had to the following specification and to the 
accompanying drawings forming a part 
thereof, in which-- . . . . 

Figure 1isa side elevation of the mechan 
3è ism for operating the rakes, and also showing 

º the ore roasting furnace in vertical section. 
Fig. 2 is an end elevation of the furnace 
showing the turn-table for transferring the 

. . rakes from one tier of roasting ovens to an 
35 other, and showing the platforms for the 

- operator located adiacent thereto. Fig. 3 

way. This rake preferaby consists of a rec tangular framehaving triangular cross-bars 
and vertical bars or projections for moving 
vided with two sets of angularly arranged 
rods, 17, to which the drawrods may be con 
nected. The drawrods, 18, are set in pairs 
opposite each tier of ovens or muffles, and 

- the 'operator stands, and also showing the 
ends of the rake operating mechanism. 

i 49 Fig. 4 is a plan view of the rake operating 
mechanism, showing the means for trans 
mitting powerthereto. Fig. 5 is a diagram 
matic view of a turin-table at one end of the 

i furnace, andon which are located the con 
45 troller handles for controlling the Irake op 

to the respective rods, 17, of the rakes, 16. 
Power is communicated to the sprocket 
chains, 19, by means of sprocket wheels, 21, 
ends of these shafts, 22, are provided with 
bevelgears, 23, which mesh with correspond 
25. These bevelgears 23 areso mountedon 

erating mechanism, and Fig. 6 is an end e?e- the shafts, 22, that they may be thrown into. 
vation of the same R: and out of mesh with the gears, 24, by a 

Referring to the drawings, the numeral 1 mechanismhereinafterto be described. The 
indicates the ore roasting furnace containingshaft 25 also carries a bevelgear, 26, which 

50 a series of vertically arranged roasting ovens, meshes with the bevel gear,27, fixed to a 
2, 3, 4, 5, 6, 7 and 8: The upper oven, 2, is shaft, 28, which may be driven in any suit 
provided with an opening, 9, for the intro-able way Suchas by any welknown connec 
uction. ( f the ore to be treated, and the al-tion with an electric motor, 29. 

ternate, ends of each of the ovens have open- Adiacenteach end of the furnace, andat 
55 lings, 10, through which the ore may be leach side of the turn-table of platforms 13, 

ticular, form of furnace, as the bottom of 

one side thereof, sothat when the shaft. 12 is 

the orelaterally, The rake, 16, is also pro-. 

are preferably operated by endless, chains, 
19, to which they are attached at their 
outer ends. The drawrods, 18, are provided 
with hooks or similar devices, 20, at their 

isa side elevation of the platforms on È endsby which they may be attached 

fixed on transverse shafts, 22. The inner 

the combustible gases for heating the ore 
60 
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I - nar-75 Further advantages and improvements rowerthan the distance between the guides 
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ing bevelgears, 24, fixed on a vertical shaft, 
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2 
: are located a series of platforms, 30, on 
i which the operator who has charge of that 

5 frame-wor 

end of the furnace may stand. These plat 
formsare pr:: carried upon a suitable 
or structural steel, and the space above each 

i platformis provided with a controller handle, 

10 
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30 

31, and a similar controller handle islocated 
between the lower platformand the ground 
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, isconnected with a controller; 
35, which controls the motor connected with the main drivingshaft 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 move: 
ment. , . 

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 fortransferring 
the rakes fromone tier of ovens to the other. 
This modification is clearly illustrated in 

35 

40 

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 carried 
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 

45 

50 

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 
numberofleads required. 

It will be apparent that any number of 
draw rods may be operated independently 
or simultaneously, and in orderthat one draw rod may be operated independently 
of the others at the end of the furnace, I 

I 65 

provide means, for throwing the driving 
mechanism for the drawrods into and out 
of operative connection therevith. For this purpose the gears, 23, are slidably 
mounted upon the shafts, 22, being splined 
thereto, sothat the power from the shaft 22 
will be communicated to the gears 23, while 
at the same timethey ale 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 
tudinally mováble sleeves, 43, which, when 

981,815 

9scillated or rotated, will have a correspond 
inglongitudinal movementsuch as by the 
use of avvell-known pin and spiral slot op 
erating in connection with the support or 
by means of radially projecting levers 45. 
Each of these. levers 45 is connected to the 
"ends of a pair of Iropes or cords,46 and 47, 
which are carried by suitablesheaves sup 

made of commercial angle iron bearings, 44. The sleeves 43 are rotated 7o 

ported on the framework of :: 75 heir ends and the ropes areso located that t 
terminate adiacent the respective platforms, 
30, on which the operator stands, and it 
shouldbe noted that the ends of the ropes or 
cords for moving the transmission gears lon 
gitudinally extend to those platforms which 
correspond to the height of a particularrake 
bartobe operated. These cordsor ropes, 
46 and 47,are preferably provided with 
counterveights, 48, which not onlykeep the 
said cords taut, but also tendito counter 
balance the weight of the parts in operating 
the transmission gears. i The details of operation of my improved 
mechanism will be apparent from the above 

80 

90 
description, but it may be said that when in 
use the turntable, 13, is located opposite 
one verticatier of ovens, and supposing the 
ore to have been distributed through the 
differentovens ormuffiles of the furnace, afterhaving been inserted through the first 95 
opening, 9, the first rake of the correspond 
ing oven, 2, is drawn through the said oven 
fromone end to the othersay from the left 
hand toward the right, where it is then al 
lowed to remain on the turn-table at that 
end of the furnace. The next lower ovenis 
raked in a similar manner, but in the oppo 
site direction, and sountil all the rakes have 
been transferred to the turn-tables it the 
opposite ends of the apparatus Both turn 
tables arethenrotated 180 degrees, thereby 
bringing the rakes opposite the other tier of 
ovens or muffles. The Same operationis 
then repeated except that the rakes are 
drawn through the ovens in the reverse 
direction, until they are all deposited on 
the turn-tables from which they, started. 
The turntables are then rotated back to 
their original position and the cycle is then 
complete. - . . . . 

It will be obvious that the respective draw 
rods arethrown into and out of operationby 
pulling upon the ends of the respective 
cords, 46 and 47, while theirmovements for 

100 

(5 

10 
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120 
Ward or backwardare regulated by means 
of the coritroller handles, 31. 

From the above description, it will be 
seen that Inòt only produce: an exceedingly 
simple and easily operated mechanism for 
reciprocating the rakes in furnaces of the 
class described, whereby the rakes are at all 
times under complete and instant control, 
whereby the rakesmay be easily and quickly 
transferred fromone tier of ovensto an 

n 

Il 25 

130 º 
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in continuous operation. 
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other, but also the arrangement described by Said turntable on a level with each oven, 
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, tokeep the furnace 

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 
drawrods, while the other man has had to. 
give his entire attention to the mechanism 
for reciprocating the rods. - 
e Having thus described these forms of my 
invention, I do not wish to be understood as 

i being limited to the exact details of construc 
I tion and arrangement of parts shown and de 

20 
i ing from the spiricand scope of my inven 

25 

30 

scribed, for obvious variations will occur to 
persons skilled in the art, and which maybe 
embodied in the apparatus without depart 
tion. For instance, the platforms, 30, for 
the operators, instead of being fixed, may 
have substituted vertically moving plat 
forms similarto elevators, sothat 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 platformor elevatorinanywell-known 
manner familiar to those skilled in the art 
relatingtosuch devices. i - - 
What I claim and desire to protect by Let 

ters Patentis: 
1. The combination with a furnace having 

a plurality o tiers of ovens, a pivotedtrans 
fer table located at each end of the furnace 

- 40 
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and adapted to move into position opposite 
the endof each tier, and having shelves lo 
cated on a level with each oven, operators' 
platforms located adiacent said transfer 
tables at the end of each tier of ovens, a se 

said devices within said ovens, comprising 

| 
ries of rakes adapted to pass through both i saidsliding means for Saidgears, a main driv 

operators platforms located at each side of 
said turntable adiacent the ends of each tier 
of ovens, a series of Irakes adapted to pass 

forstarting and stopping said mechanism, 
means for controlling the direction of motion 
thereof, said controlling means having ends 
terminating at said operators' platforms. 

3. The combination with a furnace having 
a plurality of tiers of ovens, of devices operat 
ing within said ovens and adapted to pass 
through the same, transfertables at each end 
of said furnace, operators' platforms located 
adiacent said : meansfor reciprocating 
comprisingrodslocated longitudinally of and 
at the ends of said ovens, means for recipro 
cating saidrods, a source of power, means 
for connecting and disconnecting said source 
of power with each of said rods, said means 
comprising slidablegears, means for moving 
saidgears longitudinally on their respective 
shafts and operating cords attached to said 
sliding means andhaving their ends located 
adiacent 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 topass 
through the same, means for reciprocating 
rods located longitudinally of and adiacent 
the ends of said ovens, endless chains at 
ing said chains, shafts carrying said sprocket 
wheels, transmission gears slidablymounted 
operating parts connected with said sliding 
means and having their ends located adia 
cent the ends of the furnace for operating 

tiers of ovens, mechanismi for reciprocating ingshaft adapted to be connected with each 

on saidshafts, means for sliding said gears, 
90 

: 

55 
through both tiers of ovens, mechanism for reeiprocating said rakes, controlling means 

60 
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said device within said ovens, said means . 

70 

75 

80 

85 
tached to saidrods, sprocket wheels for driv 

saidrakes, and controlling mechanismi for ofsaidslidable gears, and means for rotating 95 said reciprocating mechanism having their 
ends located at said operators' platforms. 

2. The combinationwith a furnace having 
two tiers of ovens, a turntable located at each 
end of the furnace, and pivoted centrallybe 
tween the tiers so as to move into position 
opposite the end of each tier, shelves carried 

1 

said drivingshaft in either directio. 
Signed this 14th day of May, 1908. 

ALLEN TUCKER. 
Witnesses: 

W. R. SMTH, 
- FRANK E. HANscoM. 


