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SPECIFICATION formmg pert of Letters Petent No., 627,609, da,ted June 27 1899
| Appllcetwu filed Pebruely 28, 1898 Serle] No. 672, 077, (No medel‘* |

To all whom it may concern:

- Be it known that I, JOHN ZELLWEGER, a
citizen of the United Sta,tes residing in the

city of St. Louis, State of Mlssoun heve in- |

vented a certainnew and useful Im pmvement
in Roasting-Kilns, of which the following is
a full, eledr and exect description, such as

will eneble othels skilled in the art to which |
1t appertains to make and use the same, ref- |
erence being ha,d to the accompanying dmw-

ings.
ThIS 1nvent10n reldtee to that class of roast-
ing-kilng in which a mechanical stirreris em-
ployed for turning and mingling the charge,
and 1s designed more pmmeulerly for use in

~ eonneetlon with metal-bearing ores and anal-

ogous substances, although 113 is obvious that

there may be. ether materials which may be |

roasted in my 1mproved kiln.
In the drawings forming part of this speci-:
fication, and in which llk_e letters and numer-

als of reference refer to like parts, Figure 1is |

a lenn'lbudm al sectional view through the kiln,
taken approximately along its center line.

Tig. 2 is a corresponding view, somewhat en-

larged, taken through the near chem—plt Fig.
disahorizontal secblonal view taken above the
hearth. Fig. 4 is an enlarged cross-sectional
view throueh the kiln, the line of section in-
cluding the stirrer, whose blades are here

the etlpportinfr wheels. Fig. 5 is a corre-
sponding view in Wthh the biades of the
stirrer are shown longer than the radius of
the supporting- Wheels Fig. 6 is a.view in
side elevation, 111118131'3,131110' the stirrer- blades
in detail. Fw 7 18 a cross-sectional view
through said st1rre1 blades. Fw 8 is a cross-
Seetlonal view thr ouﬂ‘h the 1011er bearing on
the ends of the sbuler-sheEE Flﬂ‘ 9 1s a de-
tail view of one end of the sture1 -shaft: in
side elevation, showing the roller- bearing .in
position thereen Fw 10 18 a detail cross-

sectional view of the tra,ek plete, and Fig. 11 | the axis around which they revolve, and as a

18 & modified form of stirrer in whleh the
shaft is hollow and the bledee dlspesed len-
gitudinally thereof.

The effective roasting of matel 1&1 in kllne
depends largely upon the frequent 1eplece-
ment of the 10:18139(1 portion by other portions_
which are to be subjected to the roasting
Such replacement, which a,fteets the

——
LT -
=

“material.
‘manual manipulation of koes, rakes, &e., but

| cepdelty and efﬁeleney of the Llln may- be
‘effected either mechanically or ma,nuelly with

To

suitable stirrers, hoes, rakes, or plows. |
be effectual, thls stirring or agitation must

fact upon all the meterlel to.be 10dsted——-that
18, the material lying directly on the hearth

should be carried to the surface, so as to be

exposed to the proper heat, while- the mate-

rial previously on the surface and having

535
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been properly roasted can replace the raw -

This requirement can be met by
so far as I am aware has not been suecess—

mechanical devices which operate pr aetlcally

‘automatically. .

- In all continuous- kamﬂ' stirrers used_
“heretofore with which I am famﬂler the stir-
rer blades or plows move in horizontal planes’
‘and do not positively heave the material-—
that is, turn the unroasted material up from

the bottom 50 that it can receive the proper

“heat and bur y the roasted material--but, to
| the contrary, merely d1spleee the umoasted
-and roasted material in the direction of least
‘resistance.

In my present invention I ac-

“complish this upheaving of the unroasted ma-
terial from the bottom and the burying of the
-roasted material by imparting to the stirrer-
blades practically two motions with respect

‘that 1s, a straight horizontal movement and
a 1ev01v11w Motion around an axis arranged

-at right a,nﬂ‘les to the line of the first or 1011-

fully accomplished up to the present time by

1r- jo

75

30

85

ﬂ‘ltﬂdlnal movement said blades having, in
;thls revolving motlon a speed at their pomt
- of action on the mateu&l either less or greater
‘than the longitudinal movement to whlch I

:have 1efe11ed

ef the two motions is essential for the work-
ing of the blades aslifting or heaving agents,

beeeuse then theirendsinrising from the low-
- est pomts move either slower or faster than

This difference in the speed

90

95

-consequence drag or lift some of the material . -

from the bottom toward the top. These two
motions of the stirrer-blades are produced by

arranging them on a shaft which extends
~across the hearth, which shaftis mounted upon
- wheels which roll over tracks located along- - :
-side the hearth and which wheels have a ra-

dius unequal to the reach of the bla,des orthe

100
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~ distance from the axis of rotation tothe ends | through which cool air is drawn by the chim-
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of the blades. Iorawheel-radiuslargerthan
the reach of the blades, as illustrated 1n Iig.
4, the points of the blades deseribe a short cy-

cloidal curve, and for a wheel-radius smaller

than the reach of the blades, as 1llustrated in

Fig. 5, the blades describe an extended orloop

cycloidal curve. In the first instance the
blades have a dragging action on the mate-
rial, tending to push the material in the di-
rection of the motion of the stirrer, and in the
second instance they haveatendency tocrowd
or push the material in a direction opposite
to the motion of the stirrer. In both cases
the ends of the stirrer-blades pass through
spaceatspeeds unequal tothatof theirdriving
medium—to wit, their supporting-wheels—
and as a consequence these blades near the
lowest points of their cycloidal curves willso
act upon the material that when they rise they

~will push the material forwardly and up-

wardly (in the instance of shorter blades) or
backwardly and upwardly, (in the instance
of the longer blades,) both actions being due
to the inequality between the length of the
supporting-wheel radii and of the reach or
length of the blades. I prefer to fix the sup-
porting-wheels on the ends of the shatt upon
which the blades are mounted, which forms
a rigid stirrer-frame, thereby enabling this
frame to be moved over a track and hearth
without the production of internal friction.

In the drawings, A indicates the hearth of
the kiln, which is preferably provided along
its sides where the material is operated upon
with raised portions a. |

'B indicates the roof of the kiln.

C indicates the end plates for closing the
ends of the kiln, which plates are preferably
perforated, as at ¢, for the admission of air,
as shown in Iig. 1.

D indicates a curtain-wall, preferably in-
clined, upon which the material to be roasted
is admitted through an opening . K indi-
cates a curtain-wall located near the other
end of the kiln, whose function, as well as that
of the curtain D, is to prevent the escape of
the hot air from the upper part of the kiln-
chamber and to form cooling-chambers be-
tween said curtains and the end plates C, in
which chambers the stirrers may cool.

I indicates a fuel-supply pipe admitting
fuel, preferably in the form of gas, above the
hearth, thus supplying the roasting agenecy,
whose combustion is' supported by the pure
air entering the perforations in the roof of
the kiln and in the end plates C and fromn the

chain-pits on each side of the hearth, which-

will hereinafter be described.

G indicates a flue for carrying off the prod-
ucts of combustion, on cach side of which are
arranged curtains ¢, whose funection is to
cause the products of combustion before es-
caping through the flue to closely hug the
hearth at this point. |

The curtains g and E are preferably pro-
vided with openings ¢' and e, respectively,

arranged on shaft M.
preferably extend from collar-sections, which

ney-draft to keep said curtains cool.

The hearth is suitably supported by trans-
versely -disposed I-beams II, which are ar-
ranged upon suitable masonry I.

J indicates theside wallsof the kiln, which
are arranged outside the masonry I, 80 as to
form spaces K, which I shallterm the *“ chain-
pits.”

7 indicates the discharge-opening, into
which the materials fall after being treated
on the hearth A.

I will now describe the stirrer in detail and

“the manner in which the same is operated.

L indicates the supporting-wheels of my im-
proved stirrer, which wheels are provided
with guiding-flanges, as is usual, but I prefer
to arrange these flanges on the outer sides of
the treads. | |

M indicates the shaft on which the wheels
L. are mounted. | |

N indieates the stirrer-blades, which are
These stirrer-blades

are either feathered or otherwise fixed to the
shaft, as shown in Figs. 6and 7. The blades
projecting from the different collar-sections
are stageered with relation to each other;
but the exact arrangement of the blades, as
also theéir shape, isimmaterial, I having illus-
trated a desirable form and arrangement.
In cross-section the blades are preferably V-
shaped, the convex side facing back or front,
as suited to movement of the material being
operated upon. The front face of a blade is

| that which pushes the material toward the

70
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discharge end. The shape best suited for a

blade I have found to depend upon the way

it revolves around the shaft in connection

with the supporting-wheels, being of larger
or smaller radius than itsreach. Iora wheel
radius larger than the reach of the blade I
prefer a concave front and a convex back.
Where the wheel radius is smaller than the
reach of the blades, I prefer a paddle-shaped
blade. T also wish to remark that the blades
may extend radially, or, as shown in Ifg. 7,
said blades may be oblique to a radial line
from the axis of the shaft. |

As. the stirrer-blades gradually approach
and then recede from the hearth at different
points and leave the intermediate spaces un-
touched, it is desirable that provision be made
whereby it is possible to reach all parts of
the hearth and act upon all the material to
be roasted. In order to accomplish this, it
is necessary to give the bLlades a partial rev-
olution beforethe beginningof a trip by hand
or otherwise, so as to change their rotative
position with reference to the points previ-
ously touched and also to make the paths of
the blades either touch or overlap each other
sidewise. The first requirement I meet by

rolling the stirrer in one direction over the

track and in an opposite direction overa dit-
ferent or partly-different track, which is
either longer or shorter than the one first

105§
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olutions made by the supporting-wheels in

rolling over these tracks of unequal lengths |-

repr esents the angle to which the stirrer has

been changed in its rotative position in mak-
ing the round trip. For this purpose I pro-

v1de the ends of the track with curved and
therefore longer side tlacks, rolling the stir-
rer in one dlrectlon over the main tra,ck and
in the reverse direction over the side tracks.
Automatic switching devices are ‘provided,

preferably in the foun of spring-actuated |

switch-tongues, to nceompllsh the switching

1n 1fs reverse movemendt.

In the .drawings, O 1ndlca,tes the tracks,

which are preferably formed hollow, with

openings at or near their treadsin order that

a cooling agent, such as air, may be forced
therethlonﬂ'h te ‘prevent nndue warping.

Track O, I Wlll call the * main” track, which

on one side is- unbroken, while on. the other
it is interrupted by the 1ntrodnet10n of four

~ switch-tongues provided with springs, so that

25
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35
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the- automdtle switching of the sturer may.'

be aceomplished.

O’ indicates the side tracks, upon which by
thearrangement of the sw 1teh tongues shown

in the dl&WlﬂO‘S the stirrer passes upon its

rearward movement

In order to deeenbe the antomatw smteh-'
3, in

ing of the stirrer, I will refer to Fig.
whleh the stirrer is shown as bemn' loca,ted at
the rear or feed end of the kiln. It will be

remembered that the flanges on the support--

ing-wheels are arranged a,t the outside of the
Llea,ds of said Wheele in the construction I

am describing and that when said wheels

reach the first set of switch- tongues, (indicated

by 1 and 1*,) tongue 1 being open and tongue |

1* being closed by the a,etlon of their respec-

tive springs « and ', the enpportlnﬂ*-wheels |

- will retain their p031t10n on the main track

50

. prevent derailment.

55
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and will continue to do so until they reach
the tongues 2 and 2?2, the former belnﬂ' held
closed and the latter bemn* held open by their
respective springs. The ﬂanﬂ'e on the wheel
at the left being the upper Wheel shown in
the drawings w1ll force open the tongue 2, so
as to per m113 its passage, while the ﬂa,nﬂ'e on

the lower wheel will close the tonﬂ'ne 922 to |
~The arranﬂ'ement of

tongues 3 and 3* is substantially the same as

that of the tongues 1 and 1?, and the action
of the suppor tmﬂ' wheels with relation to |

thesetongues is that described with reference
to tongues 1 and 1*. The action of the sup-
portlnw-wheels with respect to tongues 4 and

- 4*,being the last set of tongues encountered |
is the same as that described with 1efuence,
When the stirrer |

to the tongues 2 and 22,
has: passed the last set of smteh-tonﬂ*nee it

has also passed the curtain E and is now in
the cooling-chamber at the front end of the

kiln, w here it is permitted to remain for some
lenﬂ‘th of time.

terial.

| other.

The wheels having passed

“mentioned, whelebythedlffelence in the rev- ' tono*ues will eu‘rematma,lly return to their

normal position, which is that shown in Fig.
3, and when the stirrer commences its rear-

wmd ‘movement tongue 4 forces it later ally
‘onto the side track, toncrue 4* being open for

The curve in the mde track -

this purpose.
forces the stirrer to close the tongue 3 and
open tongue 3*, when the stirrer again rests

| on the main tmck until it reachee the next

set of switches, when tongue 2 will force the

stirrer onto the rearmost side track, whence
by the curvature thereof at the rear end
3o

tongue1* will be opened and tongue 1 closed to

_perm1t the stirrer to pass again onto the main
| track to its original position, which is that in

the eoohnﬂ'-chamber at the rear end of the

kiln, said chambel being formed, as before

descmbed by the curtain D and the rear end
plate C.

I haveheretofore mentloned that the charge
1is fed upon the hearth from the top thronﬂ‘h

the opening d. = The charge thus entering the
kiln will of necessity. aceumnlate 1mmed1-
ately under the feed-opening, and in order to

prevent the stirrer from pushmﬂ' any of the

/0

75
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fresh charge backward I raise the stirrer

when it passes this point sufficiently high to
clear the accumulated charge on the hea1 th,

This is accomplished by elevatlnﬂ' the side
tracks at the rear end of the klln as shown

at X, Figs. 2 and 3, which elevation of the
side braeks oceurs at a point immediately be-
neaththefeed-opening. Inpassingfromrear

to front, as before described, the stirrerison
the main track and disturbs tne accumulated

05

100

charge under the feed-opening by pushing the

same forward, meanwhile agitating the ma-
In 1ts return mevement the stirrer,
hfwmfr to take the side tracks, will be ele—

105

vated by the raised side tracks at X, and thus

does not disturb the aceumulated: eh&rn'e un-
der the feed- -opening in its return movement

and at the same time I accomplish the prime

object of these side tracks—that is, changing
the rotative position of the Stl[‘rel-blddeS with
respect to their starting-points.

110

I stated above that two elements were nec- -

‘essary to accomplish the thorough working

of the charge on the hearth, one being to
change the rotatlve position of the. stlrrer-

115

blades with reference to their starting-point . |

and the other being to make the paths of the

blades either touch or overlap each other side-

wise. I have described how I meet the first
requirement, and I will now refer more in de-

120

tail as to the manner of meeting the second.
As shown in the drawings, the zones of the -

several sets of blades on tlle shafb touch each:
It may be desirable in some 1nstances |

to leave a space between the blade zones. In

such a case the second requirement can read-
1ly be met by the use of two stirrers, in which

the position of the blades in one would corre-
spond with the spaces of the other.
ever, 1t is desirable to avoid duphcatwn of
parts with their accompanying complieation

et i T

———

How-
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the switeh- tongues 4 and 4%, these switch- lof detaﬂs and I therefore prefe1 to use only
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~ one stirrer and run it forwardly and back-
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wardly. The stirrer then is rolled first over
the straight main frack and back over the
continuous side track. The blades as they
dig into the charge during the forward move-
ment push some of the ‘material forwardly

~and longitudinally into holes, pits, or furrows
The material which

dugby precedm ¢ blades.
is not separated as described is moved later-
ally into heaps or ridges between the paths
of the blades. When the stirrer refurns.over
the side track, the paths of the blades is in

line with those heaps and ridges and the

blades will move the material in them longi-
tudinally into the holes, pits, and furrows
and laterally into new heaps and fuarrows,
these operations being repeated at every
round trip.

In order to prevent the accumulation of the

material on the sides of the hearth, the ends

of the shaft are provided with solid heads N’,
as shown more clearly in Fig. 6, on the inner
faces of which heads are radial V-shaped
blades whose working faces counteract this
side accumulation and tend to turn the ma-
terial toward the middle of the hearth.

The longitudinal movement communicated
to some of the material by each blade I utilize
to move the entire mass from the receiving
to the discharge end of the kiln by making
the blades move more material in one direc-
This I accomplish by
making the blades concave on the front face,
which is pushing the material toward the dis-

chargeend, and convex on the reverse or back

face.

When the blades are rigidly attached to the
shaft, as shown in the drawings, whose sup-
porting-wheels roll forward and backward on,
we will say, the same tracks, the wheels hav-
ing a larger radii than the reach of the blades,
I produce a gradual forward travel of the ma-
terial by making the front of the blades con-
cave or scoop-shaped and the back convex.
In this construction the forward movement
of the material toward the front or discharge
end of the kiln 1s accomplished when the
stirrer is moving forwardly, its reverse or
rearward movement acting principally to lat-
erally displace the material withoutimparting
any great amount of longitudinal movement.
FFor a wheecl-radius smaller than the reach of
the blades I make the blades also concave
on the side facing the discharge end and pilot-
shaped or convex in the rear, by which I ac-
complish in the movement of the stirrer from
the feed end of the machine to the discharge
end alateral displacement, being what 1 would

term a ‘‘back action,” without imparting any |

oreatamountof longitudinal movementto the
materialtoward the feed end of the kiln. How-

ever, when the stirrer is making its return
movement—that is, moving toward the feed
end of the kiln—this back action is utilized,
due to the convexity of the blades, to move
the material toward the discharge end of the

l
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kiln.
ble only to the blades when they are on the
under side of the axle and in their working
position, it being understood that when the

‘blades are idle and above the axle such posi-

tion would be reversed.

On each end of theshaftare mounted boxes
preferably containing runways in which balls
may be introduced, so as to form antifriction-
bearings for said boxes. These boxes, which
I have lettered P, carry chains or traction-
linés Q, which connect to endless chains R
and R’, which are arranged in the c¢hain-pits
K on each side of the hearth. These endless
chains I run at. each end over Spr ockets #,
which are driven by gears 7/, in turn con-
nected with pinions s, mounted on a counter:
shaft S. Shaft S may be driven by a belt
running over a cone-pulley, as shown in Fig.
3, in order to obtain variable speeds for the
different positions of stirrer in kiln—that is,
fast speed when stirrer passes over hearth
and slow speed when stirrer is at a standstill
in cooling-chambers. By positively driving
both chains R and R/, I obtain a parallel mo-
tion, which is necessary for the successtul
operation of thestirrer. The traction-line Q
is preferably a chain, and, when motion is im-
parted to the endless chains R and R', it will
pull the stirrer forward and backwafd over
the track, allowing the stirrer to stand still
at the end of each trip until the point of the
endless chain where the traction-line is fas-
tened has traveled around the end sprocket
and back to twice the reach of the traction-
line. The stops in the motion of the stirrer
take place beyond the end of the roasting-
hearth proper and are utilized to cool the
stirrer by the air entering through the open-
ings in the end plates C. Asshown in Ifigs.
1, 2, and 3, the stops in the travel of the
stirrer occur so as to leave the stirrer in the
cooling-chambers at the ends of the kiln out-
sidethe curtains D and E, respectively, where
the stirrer is beyond the inlet of the fire or
fuel gases and the outlet of the produects of
combustion and fumes from the charge and
therefore beyond the limits of the heated cen-
tral portion of the kiln. Inorder to keep the
heat in the roasting zone of the kiln as much
as possible away from the stirrer when if is
at a standstill in the cooling-chambers, the
partition walls or curtains D and K are pro-
vided. During the stops of the stirrer in
these coolmmchmnbels it loses heat by ra-
diation to the surrounding walls and By be-
ing in the path of the cool-air currents enter-
ing through the openings in the end plates C.
I may also provide openings 7 in the walls
and openings ¢' in the floor of the cooling-
chambers, through which cool air from the
exterior will enter by chimney-draft to cool
the stirrer and support combustion over the
hearth. It is obvious that if desired part of
this air may be directed against certain parts
of the stirrer, such as the joint between the

This description of course is applica-
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shaft and ttaetlon hne as shown in Fig. 3..]

The cool air entering: tln ough the openmn' j
strikes these joints.

In the preferred form of stirrer with a w heel
radiuslargerthan the reach of the blades the
st1r1el-13raek must of neces&tv be below the
hearth, and this requires the.provision of
track- plts or wheel-pits on both sides of the
hearth. These track-pits being partly pro-
tected from the heat of the fire- ﬂ‘ases and the
roof of the roasting-chamber are naturally
the places for the towmﬂ'-elmms but in or-
der to still further remove the towmrr—ehams
from the source of heat I may extend these
track-pits downward into the foundation of
the roasting-kiln and therefore provide sepa-
rate chain- pltb not only below the level of the
hearth, but also below the level of the stirrer-
tracks. Near the bottom of the chain-pits I

provide rollers or idlers { for the cha,ms to |

rollover. Ipreferably make these rollers ac-
cessible and removable from the outside and
also cool them by air-currents mtroduced by

- chimney-draft through opemnﬂ's in the roller

25

frames or boxes, as ,shown at v in Fig. 4.
In Fig. 11 I have shown a slight modlﬁca-
tion in whlch the shaft M* is made hollow,

~ through which air or water may pass for the

30

purpose of cooling the same. The.ends of the
shaft are prowded with flanges to form the
supporting-wheels N2, which rest directly.

- upon the side walls a of the hearth, which act

33
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as tracks, and -thus economize space in the
width of the kiln. The stirrer-blades N® in
this construction are in the form of paddles, |
their working faces being parallel with the
shaft. In thls constructmn it will also be
noticed that the reach of the blades exceeds

the periphery of the tread of the SIlppOl tmg-
wheels.

I am aware that many minor chanﬂ'es in
the construction, arrangement, and combma—
tion of the sever ral parts of my roasting-kiln
can be made and substituted for those hel ein
shown and described without in the least de-
parting from the nature and prineiple of my
invention. It will of course be understood
that such changes will be comprehended and
included Wlthln the seope of the following
claims.

Having thus described my 1uvent10n whats|

I claim, a,nd desire to secure by Letters Pat-
ent, is—- -

1 The combmatwn W lth a hearth, of tracks
arranged on each side thereof, Wheels on said
tr acks a shaft supported by said wheels and
fixed to a least one of them, stirrer-blades
arranged on and at an angle to the shaft, the
reach of said blades bemﬂ' unequal to the ra-
dius of the tread of the wheels sheaves ar-
ranged at each end of the hemth an endless
tow-chain on said sheaves, and a traction-
line eonnected to the shaft, and to said tow-
chain; substantially as described.

2. The combination with a hearth, of tr a,cks
arranged on each side thereof, Wheels on said

1

el

fixed to at least one of them stirrer-blades

arranged on and at an angle to the shaft, said
stirrer-blades being concavo-convex in cross-
section, the reach “thereof being unequal to

70

the radms of the tread of the wheels and tow- -
- lines connected directly to the ends of said

shaft; substantially as described.

3. The combination with a hearth, of tracks
auanﬂ*ed on each side thereof, wheels on said
traeks a shaft supported by sald wheels, col-
lars strunﬂ* on said shaft, stirrer- blades ex-
tendmﬂ'outwardly from said collars, the reach

'of said blades being unequal to the radius of

the tread of the wheels sheaves alra,nfred at
each end of the hearth, an endless tow-cham

on sald sheaves, means for driving said tow-

cham and a tr a,etlon line conneeted to said
tow-eham and to said shaft; substantmlly as

described.

4. A stirrer having the following elements

in combination: a shaft wheels on the ends

of the shaft; collars aua,nﬂ'ed on said shaft;

and stirrer-blades proj eetlnn' outwardly fr om

sald collars, the reach of S&Id stirrer-blades

| being unequa,l to the radius of the tread of the

wheels the end collars being plowded with

solid ﬂa,nn'es forming heads whose inner faces

have raised ribs formed thereon, to provide

inclined working faees, substantlally as de-
sceribed.

5. In a wastmﬂ'-klln the combmatmn with

‘a hearth, of tracks on eaeh side of said hearth,

wheels supported by sald tracks, a shaft car-

ried by the wheels, means attached to said

shaft for causing 1135 rotative travel over the
hearth, and s‘n1r1 er-blades arranged on and at
an anfrle to said shaft, said stlrrer blades be-

ing concavo-convex in cross-section, and hav-

ing a reach unequal to the tread of the sup-
porting-wheels, whereby said blades laterally

_dlsplace the material on the hearth while

traveling in one direction, and move the ma-
terial lonﬂ'wudmally the hem th while travel-
ing in the opposite dlreetlon subetantlally
as descubed

6. In a roasting-kiln, the combmatlon Wlth
a hearth, of tracks (m anged on each side

‘thereof, 2 cylinder of rad1ally-a1 ranged stir-

1el-b]a,des which blades are cancavo-convex
In CGross- sectlon supporting-wheels for said
cylinder, which wheels are mounted on said
tracks, the radius of the tread of said wheels

“being unequal to the reach of said stirrer-
‘blades, whereby, when said cylinder travels
'in one direction,

the concave side of said
blades force the ma,teual on the hearth lon-
gitudinally, and when said cylinder travels
In an opposite direction the convex side of
said blades laterally displace the material on
the hearth, and tow-chains dir ectly connected
to the ends of said shaft for moving the same

and 1ts carried parts in opposite dueetmns, '

Sub%tantla,lly as described.
7. The combination with a hearth, of a stu'-
rer comprising wheels, a shaft, stlrrer—blades

“arranged on said shafty tlaeks upon which

tr a,cks a shaft supported by sald wheels and | said wheels are mounted sald tracks compris-
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ing a main track, a side track, and suitable
switching devices for transferringsaid wheels
from the main to the side track, and vice
versa; substantially as described.

8. The combination with a hearth, of a stir-
rer comprising wheels, a shaft, stirrer-blades

mounted on said shaft, and tracks arranged
on-each side of said hearth for supporting said
wheels, said tracks comprising a main track,

a side track, and suitable switching devices

for transferring said wheels from the main to
the side track, and vice versa, said side track

being elevated above the main track, so that, -

when the wheels run thereon, thé stirrer will
be elevated above the hearth, substantially
as described.

9, The combination with a hearth, of a stir-

rer comprising supporting-wheels,a shaft,and
stirrer-blades arranged on said shaft, a main
track upon which said supporting-wheels run,
one or more side tracks adjacent tosalid main
track, and a spring-actuated switch-tongue
for causing the travel of said supporting-
wheels from the main to said side tracks, and
vice versa; substantially as described.

10. Inaroasting-kiln, thecombination with
the hearth, of a cylinder of stirrer-blades,
means for causing the travel of said eylinder
of stirrer-blades the length of said hearth,

wheels for supporting said ¢ylinder, tracks or-

runways for said wheels, and means in said
tracks or runways for changing the rotative
position of said cylinderof stirrer-blades while
said stirrer is making a round trip, substan-
tially as described. |

11. Inaroasting-kiln,the combination with
the hearth, of a cylinder of stirrer-blades,
means for causing the travel of said cylinder
of stirrer-blades the length of said hearth,
supporting - wheels for said c¢ylinder, main
tracks on which said supporting-wheels run,
a plurality of side tracks, and switch-tongues
for transferring said supporting-wheels from
the main tracks to the side tracks, and vice
versa, one of said side tracks being elevated
above the main track, whereby the support-
ing-wheels of the stirrer travel over a greater
length of track when moving in one direction
than when movinginthe other, therebychang-
ing the rotative position of the cylinder of
stirrer-blades during each round trip of the
stirrer, substantially as described.

12. Inaroasting-kiln, the combination with
a hearth having tracks arranged on each side
thereof, of wheels mounted on said tracks, a
shaft mounted in said wheels and extending
outwardly beyond the same, stirrer-blades
carried by said shaft between the wheels, the
reach of said blades being unequal the radius
of the tread of the wheels, sheaves arranged
at each end of the hearth, endless tow-chains
on said sheaves on each side of said hearth
and traction-lines attached to said tow-chains
and connected to the projecting ends of the

shafton eachsideof the hearth; substantially.

as deseribed. > .

1

|

chain-pits arranged on each side thereof, of a
stirrer mounted upon -tracks arranged along
each side of the hearth, said stirrer-compris-
ing supporting-wheelsrunning onsaid tracks,
a shaft, and suitable stirrer-blades, endless
tow-chainsin the chain-pits,and traction-lines
attached to said endless chains and to the
ends of the stirrer-shaft; substantially as de-
seribed. o

14. Inaroasting-kiln, the combination with
a hearth, of tracks arranged on each side
thereof, chain-pits below the level of said
tracks, a stirrer comprising wheels mounted
on said tracks, a shaft, and suitable stirrer-
blades arranged on said shaft, endless tow-
chains arranged in said pits, sprockets or

rollers mounted in the pits for supporting

said chains, and traction-lines connecting the
tow-chains with the end of the stirrer-shatt;

| substantially as desecribed.

15. Inaroasting-kiln, the combination with
a hearth, of tracks arranged on each side
thereof, a stirrer comprising supporting-

‘wheels which run on said tracks, a shaft, and

suitable stirrer-blades, endless tow -chains,
suitable sprockets or rollers for said endless
tow-chains, which sprockets or rollers are lo-
cated hbeyond theendsof the hearth, traction-
lines connecting the tow-chains with the ends
of the shaftof thestirrer, and means for caus-
ing the travel of said tow-chains, whereby,
when the traction-lines are connected to the
chains above the sprockets or rollers, the stir-
rer travels in one direction, and when the

“econnection of said traction-lines to the tow-

chains passes under the sprockets, the stirrer
travelsin an opposite direction; substantially
as described.

16. Inaroasting-kiln,the combination with
the side walls J and the roof B, of a hearth
A, a stirrer above the hearth, curtain-walls
depending from the roof beyond the ends of
the hearth for forming cooling-chambers at
cach end of the kiln, and means for causing
the travel of said stirrer over the hearth in
both directions under the curtain-walls, and
into the cooling-chamber at each end of the
kiln where said stirrer rests before commenc-
ing itsreturn movement; substantially as de-
scribed.

. 17. Thecombination with theside wallsand

roof of a kiln, of a hearth, a stirrer above the
hearth, traction -lines directly connected to
said stirrer, endless tow-chains on each side
of the hearth, to which said traction-lines are
also connected, sheaves beyond each end of
the hearth, and around which said tow-chains
travel, and means for driving said tow-chains
in unison; substantially as described.

18. Thecombination with theside wallsand
roof of a kiln, of a hearth, a stirrer above said
hearth, endless tow-chains arranged on each
side of the kiln, traction-lines connecting the
stirrer to the tow-chains, sheaves arranged
beyond the ends of the hearth, and around

which the endless tow-chains travel, means

13. The combination with a hearth having | for driving said tow-chains in unison, where-
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by, when the points of connection between |

the traction-lines and tow-chains reverse their
travel at each end of the kiln in passing

around the sheaves, the stirrer rests until the
traction-lines are taut intheirreversed move-

ment, and curtain walls or par titions near the

ends 01‘:' the kiln forming eoollnn'-cha,mbels at |
each end of the kiln,in wlnch the stirrer rests

while the traction- lmes reverse then pull
substantially as deseribed. .

19. Inaroasting-kiln, the combmatlon w1th
the side.walls aud 100f of a hearth, a charg-
ing-opening for dep051tlnfr the material upon
the rear end of the hea,rth main tracks on

each side of the hearth, on sald main tracks

a shaft, stirrer-blades &rr&nﬂ"ed on said shaft,

ar msed side track adjacent to the main tracks
ata point opposite the charge-opening,switch-

tongues for ecausing the tlallsfel of the wheels

onto the lower main tracks in one direction
to force the mater ml towal cd the dlSCh&l oe end -

‘wheels on. smd tracks, a

of the kiln, sw1tch tongues for causing the
transfer of the stirrer onto the 1alsed side

track when said stirrer is traveling in an op-
posite direction, whereby said stirrer is ele-

-vated above the accumulated material under

the charge-opening, and means for causing

the travel of said stwrel substantmlly as de-

seribed.
20. Inaroasting-kiln, the combination with

side: thereof tracks i in said pits, suppmtmﬂ-

shaft fixed in said
supportmn‘ wheels, and stirrer - blades ar-

| ranged on said shaft, whose reach is less than

the “radius of the tread of said supporting-

-wheelq substantially as described.

JONN ZELLWEGER.

Witnesses: .
- EMIL GASSER,
Taeo. C. BECKE.
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