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70 all whom it may concern: .

Be it known that we, GLEN A. WILLIAMS
and MHoxer A. Tuaver, citizens of the
United States, residing at Pittsburg, in
the county of Crawford and State of Kansas,
have invented certain new and useful Im-
provements in Ore-Feeding DMeans for
Furnaces, of which the following is a speci-
fication. '

The present invention relates to improve- .
I

ments in furnaces for roasting ores, such for
example as zinc ores, for extracting the sul-
fur before it goes to the smelting furnace,
while the invention is in no sense restricted
to this. use, and has- particular reference
to apparatus for use with such a furnace, to
feed the ores into the heating chamber of
the furnace or upon the bottom thereof, and
to agitate, level, or work such ore while
within the heating chamber. :

An important object of the invention is
to provide means of the above mentioned
character, which operate wholly automati-
cally to intermittently feed proper amounts
of ore into the heating chamber of the
furnace.

A further object of the invention is to
provide means whereby the amounts of ore
thus fed into the heating chamber may be
regulated or varied. ‘

A further object of the invention is to
provide means carried by a traveling ear
or carriage to agitate, level, or work the
material within the heating chamber, such
car also serving to actuate the ore feeding
means.

Other objects and advantages of the in-
vention will be apparent during the course
of the following description.

In the accompanying drawings forming
a part of this specification and in which like
numerals are emploved to designate like
parts throughout the same,

IMigure 1 is a plan view of apparatus em-
bodying the invention,

TFig. 2 is a front elevation of the furnace,
with parts omitted,

TFig. 8 is a similar view of a car or car-
riage,

Fig. 4 is a side elevation of the feeding
mechanism,

Fig. 5 i3 a plan view of trip
agitating the feeding mechanism,

Ifig. 6 is a side elevation of the trip mech-
anisin,

means for

Fig. 7 is a vertical sectional view taken
on line 7—7 of Fig. 6, and, : '

Fig. 8 is a transverse sectional view taken
on line 8—8 of Fig. 7. L v

In the drawings, wherein for the purpose
of illustration is shown a preferred embodi-
ment of the invention, the numeral 10 des-
ignates an ore roasting furnace, the heating
chamber of which is provided with a floor
or bottem 11. Adjacent the floor is an open-
ing 12, normally covered, at its forward end,
by an inwardly swinging door 18. The rear
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end of this opening is normally covered

by an cutwardly swinging door (not shewn)
of similar construction. Arranged . for-
wardly and rearwardly of the furnace 10

70

are horizontal grooved wheels or pulleys 14 :

mounted upon pivots 15. Either or both of

these wheels may be driven by any suitable -

means, at a predetermined speed. Traired
about the grooved pulleys 14 is a cable 16,
having a portion extending upon one side
of the furnace 10 and a portion extending

75

through a tunnel 17, arranged beneath the -

bottom 11. This tunnel is provided in its
top with a slot 18, leading into the open-
ing 12. ]

The numeral 19 designates a track, of
more or less elliptical shape. One portion
of this track extends through the tunnel
17 while its ends extend about the wheels
14. beneath the same, as shown.

Mounted to travel upon the track 19 isa
car or carriage 20, having a vertical sup-
port 21 rigidly secured thereto. This sup-
port is adapted to operate within the slot
18 and carries a lateral extension. 22 for
attachment to the cable 16. The numeral
23 designates a rake, comprising a horizon-
tal beam 24, which is rigidly attached to the
support 21. This beam has sets of angularly
arranged teeth 25 secured to the lower side
thereof, the teeth in one set extending in
an opposite direction’ to the teeth in the
other set. The rake 23 travels above the
wheels 14 and is adapted to pass into the
forward end of the opening 12, in proximity -
to the floor or bottom thercof, and travel
longitudinally through this opening and out
through the rear end thereof. The funec-

tion of this rake is to agitate, level, and

work the ore rearwardly toward the outlet
end of the openings 12 from whick it is dis-
charged.

" The ore is fed into the forward end of
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the chamber of the furnace 10, preferably

“upon the flcor 11 thereof, and for this pur-

pose heppers 26 are provided, disposed
above the furnace 10 and suitably connected
therewith.  The hoppers 26 are secured to-
a plate 27. The plate 27 is rigidly mounted.
upon the top of the furnace 10 by means of
supports 28.

Arranged beneath the plate 27 is a coact-
ing plate 30, having a longitudinal recess
31, for receiving an upper reciprocatory
valve plate 82. This valve plate 32 has
gpenings 33, for movement into and out of
registration with openings 34, formed in
the plate 27 and' the bottom of the hoppers
96. Arranged a substantial distance beneath
the plates 27 and 80 is a horizontal plate 33,
confacting with a plate 36, disposed there-
beneath. The plate 86 has a longitudinal
recess 87, receiving a reciprocatory plate
valve 38, having openings 39. The pairs
of plates 27, 30, and 33, 36 are adjustably
connected by vertical rods 40, passing
through apertures therein, and havingscrew-
threaded: portions receiving nuts 41. Rig-
idly mounted: within openings 42 formed in
the plate 30 are upper tubes 43, the upper
ends of which are adapted for registration
with the openings 33 in the upper valve
plate. The upper tubes 43 telescope lower
tubes 44, rigidly mounted in the cpenings
45 formed in the plate 85, and adapted for
registration with. the openings 39 in- the
valve plate 38. Each pair of coacting tubes
43 and 44 constitute a- measuring receptacle
for the ere; before the same is dumped into
the heating chamber. It is apparent that by
proper maniptlation of the nuts 41 the tube
44 may be moved upwardly or downwardly
with respect to the tube 43, thus adjusting
or changing the volume of the-measuring re-
ceptacle. Extending into openings 46 in
the plate 36 are diseharge conduits 47, the
upper ends of which are in registration with
the tubes 44 and therefore adapted for reg-
istration with the openings 39. The con-
duits 47 discharge into the forward end of
the furnace 10 fo dump the ore upon the
bottom: of the heating chamber near or at
its forward end.

As more clearly shown in Fig. 4, pitmen
48 and 49 are pivotally connected with the
valve-plates 82 and 38, as shown at 50, and
these pitmen have pivotal connection with
the opposite ends of a lever 51, pivoted upon
a suitably supported shaft 52. Rigidly con-
nected with the lever 51 is a lever 53, dis-
posed at a right angle thereto:

Trip means, actuated by the car 20, are
provided to move the lever 53, which are
shown more clearly in Figs. 1 and 6. This
trip means is designated as a whole by the

pumeral 54 and comprises a resetting trip

lever 55, pivoted at 56, to swing in a sub-
stantially vertieal plane. The trip lever 55

1,247,050

is arranged beneath the track 19 and its up-
per end extends upwardly above the track
for a short distance, to contact with the
forward end of the car 20 and to be swung
forwardly and downwardly thereby. Piv-
otally connected with the lower end of the
trip lever 55 is a pitman 57, extending for-
wardly for pivotal connection, as shown at
58, with an operating trip lever 59. This
operating trip lever preferably embodies
two levers which are pivoted to swing i a
vertical plane upon a transverse shatt 60.

Rigidly seeéured: to- the- shaft’ 60-between
the levers 59 is'a ratchet wheel 61, engaged
by & pawl 62; pivetally connected with the
trip lever or levers 59: The shaft 60 hasa
piniort or gear rigidly secured thereto, and
engaging: a: pinloir or gear 64, which- is rig-
idly mounted upon a horizontal shaft G3.
Whern the levers 59 arve moved to- the end
of the down stroke, the same turns the larger
pinion 63 for one-fourth of a revelution,
this larger pinion turning the-smaller pinion
64 in an opposite- direetion for one-half of
a revolution. Rigidly mounted upon- the
opposite end of the shaft 65, is a crank 66,
which nermally oceupies a- vertical position,
and is turned: one-half of a revolution at a
time, and is thus moved from one vertical
position to another.

In explaining the operation of the appa-
ratus, it should be stated that when the
cratk 66 is in the lower vertical position, the
lever 53 is inclined, lever 51 inclined; valve
plate 82 in a- pesition: whereby its openings
30 are in registration with the openings 34,
so that the tubes 48 and 44 are flled, aund the
valve plate 88 is in a position whereby the
openings 39 are moved out of registration
with the tubes 44, Iach time that the lever
59 is swung from its extreme upper position
to-the extreme lower position, the crank 66
is- turned for- one-half of a revelution, as
above stated. This movement of the crank
swings the lever 53 above the horizontal po-
gition and subsequently returns it to the
lower vertical position. This movement of
the lever 53 shifts the valve plate 32 so that
its openings 33:are moved out of registration
with the openings 34 and the openings 89 of
the valve plater 38 move into registration
with the tubes 44. The tubes 43 and 44 are
thus dumped or emptied and when the lever
58 is returned to its lower vertical position
the upper ends of the tubes 43 are again un-
covered and the lower ends of the tubes 44
closed, thus allowing the tubes to refill with
the ore,

At this point it might be well to- state
that when the car contacts with the trip
lever 55 and moves the same downwardly,
this trip lever resets the operating trip lever
59, veturning the sams to- the upper posi-
tiom, while the: pawl 62 trips-upon the teeth
of the ratchet wheel 61.

When the -car
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passes over the trip lever 55 and contacts
with the elevated operating trip lever 59,
this trip lever 59 is moved to the lowered
position, while the pitman 57 pivotally con-
nected therewith automatically resets or
elevates the lever 55. Dy this means the
trip mechanism is wholly automatic and
remains active permanently.

The ecar 20 is driven in the direction of its
arrow at a-suitable speed, by the rotation of

the wheels 14 while the car may be pro--

pelled by any suitable means. The car
travels through the tunnel 17 of the fur-
nace, entering the forward end and leaving
the rear end. The rake 28 travels with this
car, in proximity to the floor or bottom 11,
and serves to agitate, level, or work the ore
toward the rear end of the opening 12, a%
which point it is discharged from the fur-
nace. When the car 20 moves into prox-
imity to the trip mechanism 54, its forward
end contacts with the elevated end of the
trip lever 55, swinging it rearwardly and
downwardly. The car then contacts with
the lever 59 swinging it downwardly,
and elevating the trip lever 55 as above
explained. This downward movement of
the lever 59 turns the gear 64 clockwise for
cne-half of a revolution. The movement of
this gear is transmitted to the crank 66,
which moves the lever 53.  The movement
of the lever 53 shifts the valve plates 82
and 88 to dump the tubes 43 and 44, as
hereinabove explained.

It is to be understood that the form of our
invention herewith shown and described is

to be taken as a preferred example of the -

same, and that various changes in the shape,
size, and arrangement of parts may be re-
sorted to without departing from the spirit
of the invention or the scope of the sub-
joined claims. '

Having thus described our invention, we
claim:

1. In apparatus of the character de-
scribed, the combination with means for
fesding ore into a furnace, of a track ar-
ranged near the furnace, a resetting trip
lever disposed near the track, an operating
trip lever disposed near the track, means
connecting the levers so that the operating
trip lever is elevated when the resetting trip
lever is depressed, operating connecting
means between the operating trip lever and

&

the ore feeding means, and a car to travel
upon the track and contact with the trip
levers. g

2. In apparatus of the c¢haracter de-
seribed, the combination with a support, of
a track arranged near and above the sup-
port, a resetting trip lever pivotally con-
nected with the support to swing in a sub-
stantially vertical plane and extending

downwardly below its pivot, an operating

trip lever pivotally connected with the sup-
port to swing in a substantially vertical
planie, a pitman pivotally connected with the
resetting trip lever beneath its pivot and
with the operating trip lever above its pivot,
a car to travel upon the track and contact
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with the trip levers, and means to feed ore .

to a furnace and having operative connec-

tion with the operating trip lever.

3. In apparatus of the character de-
scribed, the combination with a support, of
a track arranged near and above the sup-

port, a resetting trip lever pivotally con-

nected ‘with the support, an operating trip
lever pivotally connected with the support,
a car to travel upon the track and contact
with the trip levers, a shaft, a ratchet wheel
rigidly mounted upon the shaft, a pawl con-

nected with the oparating trip lever and en-

gaging the ratchet wheel, a gear turned by
the shaft, a second gear engaging the first
named gear, a crank operated by the second
named gear, a pivoted lever having connec-
tion with the crank, and fuel feeding means
for a furnace connected with the last named
lever to be actuated thereby.

4, In apparatus of the character de-
seribed; the combination with ore feeding
means; of a re-setting trip lever; an oper-
ating trip lever disposed near the re-setting
trip lever, means connecting the trip levers
so that the operating trip lever is elevated
when the re-setting trip lever is depressed;
a traveling member to contact with the trip
levers to operate them; and connecting
means between the operating trip lever-and
the ore feeding means.

In testimony whereof we affix our signa-
tures in the presence of two witnesses.

GLEN A. WILLIAMS.
_ HOMER A. THAYER.

Witnesses:

R. Paur, LeaMANN,
C. W. ExesTONE.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Paients,
'~ Washington, D. §,”
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