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METHOD AND APPARATUS FOR FEEDING BATCH

MATERIALS TO A GLASS-MELTING FURNACE
John C. Blaine, Ottawa, Ill., assigner to Libbey-Owens-

¥ord Glass Company, Toledo, Chio, a corperation of

hio
Filed Sept. 25, 1963, Ser. No. 311,575
8 Claims, (CL 214—23)

The present invention relates to an improved method of
and apparatus for feeding glass-making materials into a
continuous tank-type melting furnace.

The method and apparatus of this invention is of par-
ticular utility in feeding granular or pulverulent raw batch
materials and cullet or scrap glass into the charging area
of a glass-melting tank furnace and for advancing these
materials into the melting chamber of the furnace.

In accordance with one known method of feeding glass-
making materals into melting furnaces of the type in ques-
tion, a predetermined amount of cullet and raw batch
materials are deposited from above upon the surface of
the bath of molten glass in the charging area of the
furnace, either one upon the other or simultaneously. This
results in the formation of a relatively large pile or lump-
like mass of general conical formation, which mass floats
on the bath in substantially the middle of the charging
area. Heretofore, advancing this pile or lump of
loosely deposited batch material from the charging area
into the melting chamber of the furnace has neces-
sitated a rather large opening in a refractory wall separat-
ing the charging area from the melting chamber of the
furnace, which opening is normally closed by a gate.
When the materials are advanced into the melting cham-
ber, the gate is moved to the open position permitting the
highly heated gases maintained at a controlled positive
pressure in the furnace to change with consequently unde-
sirable variations in the furnace pressure.

It has also been found that due to the size and conical
shape of the pile or lump-like mass of batch materials, the
intense flames for melting the raw materials which im-
pinge at relatively high velocity upon the lumps, are de-
flectad upwardly toward the cap or roof arch of the fur-
nace and may cause eventual burn-out of the refractory
cap necessitating expensive furnace repair. Still another

drawback of the above-described feeding procedure is

that the relatively large size of the lumps requires greater
time for melting the batch materials.

An important object of the invention is to provide an
improved method of supplying glass batch materials to a
continuous glass-melting tank furnace so as to minimize
disturbance of the furnace pressure during such feeding
and to also reduce the time and heat required for the
melting of the batch materials.

Another object of the invention is to provide an im-
proved method of supplying glass batch materials to the
melting chamber of a tank furnace by distributing the ma-
terials laterally over the charging area to reduce the
Iumps to a more uniform level whereby to expose a great-
er surface area of the batch materials to the furnace at-
mosphere when advanced into the melting chamber there-
by reducing the time and heat required to melt the raw
materials.

Another object of the invention is to provide an im-
proved method of supplying glass batch materials at regu-
larly spaced intervals to the melting chamber which in-
volves initially depositing the glass cullet and raw glass-
making materials upon the molten bath in the charging
area of the furnace in the form of lumps, then distribut-
ing the materials laterally over an increased area by push-
ing the batch materials while they are being fed to the
furnace toward either or both sides, and finally pushing
the materials into the melting ckamber.
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A further object of the invention is to provide novel
apparatus for automatically carrying out the several steps
of the method of the invention in timed sequence.

GOther objects and advantages of the invention will be-
come more apparent during the course of the following
description when taken in connection with the accom-
panying drawings.

In the drawings, wherein like numerals are employed
to designate like parts throughout the same:

FIG. 1 is an end elevation of a conventional tank-
furnace used for the melting of glass and of glass batch
feeding apparatus constructed in accordance with the in-
vention;

FIG. 2 is a longitudinal vertical sectional view taken
on line 2—2 of FIG. 1;

FIG. 3 is a plan view taken on line 3—3 of FIG. 1;

FIG. 4 is a diagrammatic view of an electrical control
system; and

FIG. 5 is a fragmentary plan view of a modified form
of apparatus.

Referring now to the drawings wherein, for purposes
of illustration, is shown a glass-melting furnace of the
continuous or tank-type generally designated by the nu-
meral 18, which contains a molten bath of glass flowing
continuously from a charging end to an oppositely dis-
posed outlet end of the tank. As is customary with this
type of furnace, batch materials, both raw materials and
cullet, are fed into a melting zone adjacent the charging
end of the furnace and are reduced in the melting zone
to a molten and homogeneous state and become a part
of the bath G which flows into a refining zone from which
the properly conditioned glass is discharged from the out-
let end of the tank. The rate at which the molten glass is
drawn from the refining zone governs the rate at which
the glass-making materials are introduced into the tank;
it being desired to maintain the bath at a somewhat con-
stant level,

The tank-furnace 18 is defined by end walls 11, side
walls 12, a roof arch 13 and a flcor 14. Disposed out-
wardly of the end wall 11 at the charging end of the fur-
nace is a charging area or doghouse 15 which, as shown
in FIG. 3, comprises a small substantially rectangular ex-
tension of the melting chamber projecting outwardly from
the end wall 11 along the longitudinal axis of the furnace
and defined by side walls 16 and 17, an end wall 18 and
a continuation of the furnace floor 14. The top of the dog-
house 15 is open permitting new batch material to be de-
posited directly on the molten bath G in the doghouse.
The charging area or doghouse 15 communicates with the
melting zone of the furnace through an opening or so-
called “doghouse arch” 19 formed in the end wall 11.
Above the bath G in the charging area, the arch 19 is sub-
stantially closed by a movable, vertically disposed gate
comprising a hollow member 20, commonly termed and
hereinafter described as a “cooler” which closes off the
arch 19 to retard the escape of highly heated gases which
are maintained at a positive pressure in the interior of
the furnace. Naturally, the loss of heat or the entry of
cooler air into the melting zone reduces the efficiency of
furnace operation by decreasing the temperature and
pressure in the melting zone below the optimum.

Adjacent the charging end of the tank-furnace 10 and
disposed above the open area of the doghouse 15 is an
elevated structure or platform 21 from which supply
chufes 22 and 23 are suspended. Arranged on and ex-
tending downwardly through the platform 21 are conven-
ticnally constructed chambers 24 and 25 which supply
the chutes 22 and 23 from overhead hoppers into which
the cullet and the raw batch materials are initially meas-
ured and discharged. Each of the chutes 22 or 23 is
equipped with a converging, funnel-shaped end that is
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closed at its lower extremity by gates 26 and 27. The
gates are preferably selectively opened and closed in-a
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sequeritial . order, to be hereinafter-more fully described, -

to deposit the glass-making materials in the doghouse..

In a conventional batch charging operation, the gate .

on one of the chutes; such as the gate 26 of chute 22;
is opened to discharge a measured amount of cullet glass
onto. the. surface of the molten glass G in the doghouse
15, after which the gate is again closed. Then the gate
27, associated with the chute 23, is opened in like manner
to discharge the required amount of raw batch material
into the doghouse 15. . This results in a pile -or lump-like
raass of the materials within the doghouse area. The
quantity of materials introduced into the doghouse; and
thus the size of the-pile or lump depositéd on the bath,
is determined. by “the spaced intervals of time between
the sequentially occurring movement of each pile or lump
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4 ,
ing parallel to the longitudinal -axis of the furnace be-
tween the end wall 11 thereof and the end wall 18 of
the doghouse. The pusher blade 32 is coupled to an
actuating means operable to. move. the blade back and
forth transversely across the doghouse 15. The lower
edge of the pusher blade 32 is substantially parallel to
the surface of the bath and spaced:above the surface of
the bath a preselected distance, which distance corre-
sponds to the desired thickness of the mass of glass-mak-
ing materials to be introduced into the furnace.

The actuating mearis in the. present instance comprises
a-cylinder 33 supported at one side of the doghouse 15
adjacent the: side wall 16 thereof by a frame 34 resting

oh a supporting surface 35 with the cylindér extending

15

into the furnace melting zone which, in turn, is deter- ~
mined by the rate of withdrawal of molten glass from -

the outlet end of the furnace, it being remembered that
the bath is-maintained at a substantlally constant level in
the tank.

Usually, the production rate of a furnace is such that
relatively large quantities of batch materials must be
periodically ‘charged into-the melting zone of the furnace
to maintain the bath at a near constant level. The.: size
of the pilé or lump-like mass of glass-making material in
thedoghouse determines the amount of opening required
int the refractory wall to enable the mass to be introduced
into the meltinig zone of:the furnace. In other words,
opening of ‘the sliding cooler permits the. escape of.the
pressurized heated gases from the furnace and the effi-
ciency of ‘the furhace may be décreased by the escape of
these - gases.

In ‘addition, the other disadvantages dlscussed above
also are inherent when large masses. of -the glass-making
materials are introduced ‘into the melting zone. Thus,
the rate.at which the materials will be melted in the.
melting zone is dependent upon the rate at which they
become heated to the mielting temperature. = For the en-
tire pile or lump to become melted, naturally the heat

must penetrate the outer layers and be conducted into-

the inner layers of the pilé.. The rate at which this may
be accomplished is also dependent upon the over-all size
of the pile.. It has been found that the shape of the pile
may have an adverse effect on.the furnace itself since a
somewhat conical-shaped. pile tends to deflect the heated
gasés. directed thereon upwardly against. the roof arch
which has a detrimental effect. on.this arch.

To overcome  these disadvantages without- adversely

affecting the. production capacity of the. furnace, the pres--

ent. invention. contemplates. a. procedure of charging the
batch materials. into the furnace which includes distribut-
ing. the batch materials substantially. evenly across the
surface of the bath in the doghouse thereby decreasing
the. over-all. height of the lump-like mass of the mate-
rials and exposinig more surface area to the heated gases
when: the. materials: are-moved into-the melting zone. In
accordance. with. the.invention, the. foregoing .is' accom-
plished. by -a.novel leveling: apparatus. 30-operable ‘to: en-
gage. the ‘upper portions U. of the pile or mass-L and to
distribute . these portlons across. the éntire width of the

doghouse 15, resulting in- a substantially level. layer: of -
the glass-makmg materials which may be advanced. by a.

batch moving or pushing apparatus 31 into: the melting
zope. through a.smaller opening.in the end wall and which
presents a greater surface area to the. heated gases in the
melting. zone. Being, substantially planar, the. mass has

no tendency to deflect: the -heated. gases directed toward.

the mass: in- the melting zone upwardly against the Te-
fractory walls of the tank furnace.

As shown-in FIGS.. 1 and 3, the leveling apparatus 30
includes. a vertically disposed, ‘substantially rectangular
pusher blade 32 disposed. in the charging area and extend—
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outwardly from the doghouse will along an axis substan-
tially coincident to the médial line between the cooler
’70 and the end wall 18 of the doghouse The cylinder
33 is opeérable to drive a piston rod 36 ‘associated there-
withi and’ projecting from the infiermost end of the cyl-
inder endwise. back and forth along an axis extending
transversély to the longitudinal .axis .of thé furnacé to
catiy the blade 32, secured to the oiiter end thereof,
betiveen . limit- positiofis adjacent each of the doghouse
side walls-16 and 17.

As will be more fully described hereinaftef, the piston
rod. 3§ is dfived pheumatically by means of the cylinder
33 to ‘move the pusher blade 32, in timed rélationship
with, the operation of the gates 26 and 27 controlling the
discharge 'of materials fiom the chutes 22 and 23, from
one limit position across fhe doghouse to the other limit
position in one stroke and thereafter to return the blade
to the first position in an intermittent stroke divided into
at least two increments of movement,

Although various-control devices may bé employed to
achl..ve this sequence -of movement of the pusher plate
32, in the illustrated embodiment; operation of the cyl-
inder 33 is governed by a confrol rod 37 carried by the
piston rod and having an actuator block 38 . adjustably
mounted thereon to progressively. engage a plurality ‘of

_limit switches 39, 40 and 41 mounted on the frame 34,

In an exemplary operation, after the cullet is dis-
charged: from the chute 22 onfo the bath and as the raw
bateh materials are dlscharged from chute 23 onto the

- cuIIet the pusher blade 32 is njoved from a rest position
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comc1dmg with the limit position adjacent.side wall 16 as
shown in full line and identified by the létter A in FIG.
3, toward the opposite limit posxtlon B adjacent the re-
mote side wall 17, as.shown in broken line. In. so. mov-
ing, the blade ¢ngages the upper portion U (FIG. 2) of
the accumulating batch. material and pushes it toward the
opposxt side wall 17 thereby forming a substantla]ly
evenly distributed layer at one side of the longltudmal'
axis of the. furnace.” In sequence, after the blade 32 Has
reached the outermost limit position,. it is drawn- rear-
Waidly to.a substantially half-way posmon C, also shown
in broken line. The blade 32 remains :stationary at posi-
tion .C while the remainder of the raw batch materials
is discharged, after which the blade resumes its.rearward
movement to pull such amotmts of the batch as are above
the.lower edge of the blade toward the side wall 16, In
this manner, the blade 3% levels the piles of glass-making
materials and forms a blanket-like layer. of substantially
uniform- thickness  which is then moved forwaldly be-
neath the cooler 20 -into the melting. zone of the furnace
by -a blade 42 associated with the pushing apparatus 31.

As shown:in FIGS. 2 and 3, the pushing apparatus- 31
mcludes a cylinder 43 mounted adjacent the end wall 18
of the doghouse with its axis parallel to the longitudinal
axis of the furnace dn-a frame 44. The blade 42 is. se--
cured’ to. the free end of.a piston rod 45 associated with
the cylinder 43 and movable axially toward and’ away
from the end wall 11 of the furnace. As the blade. 42.is
thus carried forward toward the end-wall 11, it -engages the
batch materials and’ pushes- them. through the doghouse
arch 19 and mto the furnace. -For this.purpose, the blade-
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42 extends across the doghouse 15 with its ends terminat-
ing adjacent to but being spaced slightly inwardly of the
. side walls 16 and 17 and is carried by the piston rod 45
between. a limit position D and an outer limit position
E shown in broken line in FIG. 3.

The limits between which the blade 42 is moved are
determined by a control device similar to that controlling
the movements of the plate 32 of the leveling apparatus.
Thus, the piston rod 45 is equipped with a rod 46 hav-
ing an actuator block 47 adjustably mounted thereon. At
the outer limit of forward movement of the blade 42, the
block 47 engages a control switch 48 and likewise at the
limit of its rearward movement, the block engages a simi-
lar cemntrol switch 49; both swiiches being mounted on
the frame 44 and controlling operation of the cylinder 43.

Referring now to FIG. 4, the sequentially occurring
phases of the charging operation of batch materials will
be described in connection with an electrical circuitry
which for purpozes of illustration is adapted to initiate, at
regulated intervals of time, operation of the gates 26 and
27 to supply the cullet and raw batch materials from the
respective chutes 22 and 23, movement of the leveling
apparatus 30 to the outermost limit of its stroke, return
movement of the leveling apparatus in two sequentially
occurring pariial movements to the inner limit of its stroke
and then forward and rearward movement of the push-
ing apparatus 31.

The circuitry adapted to provide this sequence of op-
eration of the various elements of the apparatus includes
clectric supply lines 5¢ and 31 coupled, through coatrol
switch 52, to power sources 53 and 54 and connected to
an automatically repeating timer relay 55 which estab-
lishes the spaced intervals of time between the feeding of
the batch materials to the doghouse area. Customarily,
one of the gates, such as the gate 26 associated with chute
22, is first opened 1o discharge the cullet onto the surface
of the molien glass in the doghouse and, for this purpose,
the timer device 55 is connected by line 56 to an adjust-
able timing relay 57 which functions to monitor the time
interval during which cullet will be discharged from the
chute 22 by controlling a pneumatic actuating means op-
erable to open and close the gate 26. To this end the
timing relay 57 is connected by line 38 to a solencid
59 of a reiay switch 6%, which switch includes a pair of
normally closed contacts 61, a pair of normaily open con-
tacts 62, and an armature 63 which is normally biased by
spring 64 to urge it into contact with the normally closed
contacts 5. The circuit through the solenoid 59 is com-
pleted by line 65 to supply line 51 whereby, when relay
57 is energized, the armature 63 is moved against the
spring 64 to open contacts 61 and close contacts 62 to
establish a circuit from line 58 through line 66 to one
side of valve 67 and back to supply line 51 through line
68. Valve 67 is thereby activated to introduce pressure
fluid from supply pipe 62 through pipe 7¢ and into the
rod end of a cylinder 71 to drive piston rod 72, attached
to gate 26, upwardly to open the lower end of chute 22.
When the timed activity of relay 57 is terminated, it opens
the circuit to the solenoid 59 permitting the spring 64 to
move the armature 63 toward its rest position to open con-
tacts 62 and reclose contacts 61. When this occurs, a
circuit is established from source line 59 through line 73
to the opposite end of valve 7 and thence through line
74 to source line 51 whereupon the valve connects pipe
70 to a return pipe 75 and connects pipe 76 to pipe §9
to admit pressure fluid into the head end of the cylinder
71 to move the gate 26 to the closed position.

Simultaneously the timing relay 57 establishes a cir-
cuit through line 77 to timing relay 78 and by line 79
to a second timing relay 88. In the first instance, the
timing relay 78, connected to supply lines 58 and 51, be-
comes active to monitor the interval of time that raw
granular batch materials will be discharged from the
chute 23. To this end, the relay 78 compietes a circuit
‘from supply line 5@ through line 81 to the solenoid 82 of
a relay switch 83 and by line 84 to source line 51. The
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switch 83 has a pair of normally closed contacts 85, a
pair of normally open contacts 86 and an armature 87
normally biased by a spring 88 to urge it into contact
with the normally closed contacis 85. Energization of
solenoid 82 moves armature 87 to open contacts 85 and
close contacis 86 completing a circuit from supply line
58 through line 89 and to one side of valve 29 and back
to supply line 51 through line 91. When this circuit is
complete, the valve $8 connects pipe 92 to supply pipe
63 to thereby direct pressure to the rod end of cylinder
93 coupled to the gate 27 by piston rod 94. Since timing
relay 78 is adjusted to determine the amount of raw batch
material from the chute 23, the combined and sequen-
tialiy occurring operations of the relays 57 and 78 accu-
rately control the total amount of glass-making materials
fed into the doghouse area upon completion of each of
the set time intervals repeatingly controlled by the main
timing relay 55.

When the timing relay 78 becomss inactive, the solenoid
82 is de-energized permitting the spring 88 to reverse the
position of armature 87 to open contacts 86 and reclose
contacts 85, This will establish a circuit through line 95
from source line 50 to the opposite end of valve 90 and
thence by line 96 to source line 51 whereupon the valve 90
connects pipe 92 to the return pipe 75 and supply pipe 69
to pipe 97 to introduce pressure fluid into the head end
of cylinder 93 thereby lowering the gate 27 to close the
chute 23.

The above-mentioned timing relay 89, also connected to
source lines 5@ and 51, is regulated to establish a time
interval during which a first portion of the raw batch
materials is deposited on the layer of cullet glass. Con-
sequently, the proportionate amount of raw batch mate-
rials to be moved toward the side wall 17 by the leveling
apparatus 3¢ builds up on the cullet layer until the relay
8¢ establishes a circuit to activate said leveling apparatus.
This circuit is directed through line 97 to a solenoid 98
of a spring balanced relay switch 99 and completed
through line 18¢ connected to supply line 51. The switch
99 is equipped with normally open contacts 181 and 102,
an opposing solenoid 103 and an armature and contact
bar 104 urged into a normally intermediate position
between the pairs of contacts 181 and 182 by springs 105.
Solenoid 98, when energized, moves armature 104 to
complete a circuit from line 50 by line 166 through con-
tacts 101 and the normally closed contacts 187 of dual
control switch 49, to line 188 through normally closed
contacts 199 of dual control switch 39, to line 110 con-
nected to one side of a valve 111 and thence by line 112
back to the supply line 51. Additionally by line 113, a
maintaining circuit is made to the solenoid 98 of relay
switch 99 to retain the contacts 101 engaged after the
timing relay 89 ceases to function. Contacts 107 of
control switch 49 are employed as a safety factor and
are adapted to connect lines 166 and 198 only when the
blade 42 of pushing apparatus 31 is in the rest position
adjacent the doghouse end wall 18 thereby preventing
operation of the leveling apparatus 39 in the event that
the blade 42, for one reason or another, cannot or does
not fully complete its return stroke to the rest position.

Actuation of the valve 111 directs pressure from supply
pipe 69 through pipe 114 to the head end of cylinder 33
whereupon the piston rod 36 is caused to move the leveling
blade 32 against the accumulation of raw batch materials
and to thus “cut-off” or push a desired amount of said
materials from the forming lump transversely toward the
remote side wall 17. By means of the actuator block 38
ont rod 37, and during outward movement of the piston
rod 36, the contacts 115 of dual limit switch 49 will be
engaged and the contacts 116 disengaged. The contacts
116, as in the case of contacts 187, function as a safety
device to prevent operation of the pusher apparatus 31
until the leveling blade 32 is returned to its rest position
adjacent the side wall 16 of the doghouse. During con-
tinuing forward movement of the block 38, the one-way
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limit switch 41 is bypassed and the outermost limit of thé

stroke of the piston rod 36 is determined by the position -

of the dual limit switch 39. This switch, in addition to
the normally closed contacts 109, is equipped with noz-
mally open contacts 117. Consequently, as the leveling
blade 32 reaches its outermost limit position, ‘the contacts
109 are opened to break the circuit of valve 111 at-lines
108 and 110 and the blade is halted adjacent the side
wall 17. However, upon closing of the contacts 117; a
circuit is established from source line 59 through line 118
to the opposed solénoid 103 of relay switch 99 and thence
by line 119 to source line 51. This circuit acts to immiedi-
ately open contacts 101 thereby rendering valve 111 idle
and engage contacts 102 whereupon the return stroke of
the blade 32 will be initiated. .

As Hereinabove noted, it is desirable for the purposes of
this invention to halt return movement of the blade 32 at
substantially a midway point of its return stroke and to
this erid thé limit switch 41:is employed to conirol the
active circuit through the contacts 192. This permlts
the fémainder of the quantity of raw batch materials to
be discharged and the total lump of batch then further
cut or léveled off upon continued movement of the blade
33. Thus the circuit through contacts 162 is completed
fror source line 56 through line 120, through presently
closed ‘contacts 121 of a relay switch 122, contacts 162
and line-123, through presently engaged contacts 115 of
dual limit switch 40, through line 124 to the opposité end
of valve 111 and thencé by line 125 to supply line: 51.
Through branch line -126; a bolding citcuit, i§ made to

maintain’ the- solen01d 103 of refay switch 99 energlzed

until thé blade 32 Has returiied to its rest posmon
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to source line 51. Relay switch 142 is equlpped with
opposing solenoid 144 a pair of normally closed contacts
145, a pair of normally open contacts 146 and an arma-
ture and contactor bar 147. When energlzed solenoid
141 moves armature 147 to dlsengage contacts 145 and
engage contacts 146 to establish a circuit from source
line 50-through line 148 -presently closéd. pair of con-
tacts 149 of dual control switch 48, line 150 to one end
of a valve 151 and thence to source line 51 via line 152.
Valve 151 is adapted upon activation, to conmnect supply
pipe ‘69 with pipe 153 associated with the ‘head ‘end of
cylinder 43 thereby effecting movement of the blade 42
into_engagement with the leveled mass or lump of batch
material to move the same forwardly into the furnace. As
the blade 42 is moved forwardly by the piston rod 45, the
rod 46 is carried forwardly to remove the block 47 from
engagement with the dual control sw1tch 49 thereby open-
ing contacts 107 and closing a pair of contacts 154.

At the forward limit position E of the blade 42 shown
in broken line in FIG. 3, the actuator block 47 disen-
gages contacts 149 of dual control switch 48 and ‘engages
contacts 155 thereof. . This de-energizes the solenoid 141
and establishes a circuit from source line 50, line 156
to the opposed solenoid 144 of relay switch 142 and
thence by line 157: to; source line 51. This circuit oper-
ates to open contscts 146 nd reclose coritacts 145, bieak-
ing the circuit through line 148 and establishing a circuit
from line 50 by line 158; presently closed contacts 154

" of dual-switch 49 -and line 159 to the opposite énd of

30

* When the valve 111 i so- operafed, the pipe 114 is .

connected to return pipe. 75 whils supply pipe 6918 con-
niéctéd fo pipe 127 connecting to the rod end of cylinder

33 thereby causing the piston rod 36 and blade 32 to0:be -

moved transversely rearward over the prev1ously leveled
quantity of batch matetials. Upon témporary engage-
meént of limit switch 41 by actuator block 38, a_circuit is

established frofi source line 50, through Tine 128, switch'

35
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41, ling 129, through présently. engaged contacts 130 of -

relay switch: 122 and line 131 to’ the solenoxd 132 and
completed to supply line 51 via line 133. This circuit,
operates to disengage palrs of contacts 121 and 136 and
establish a circuit from source liné 50, throtgh engaged‘
contacts 134 of relay switch 122 to 4 fiming relay 135.
The relay 135, being in circuit with source linés 56 and 51,

45

valve 151. The valve then connects pipe 153 to return
plpe 75 ‘and directs pressure -fluid from supply pipe 69
to pipe 160 coupled to the rod end of cylinder 43 thereby
effecting rearward motion of the blade 42 and whereupon
contacts . 155 are opened and contacts 149.reclosed.

At the rearward limit of movement of the pushing
blade 42, the actuator block 47 engages dual control
switch 49 to re-engage thé contacts 107 and more im-
portantly to disengage the contacts 154 whereby " the
circuit through lines 158 and 159 is opened to actuate
valve 151 thereby closmg pipe 160 ThlS completes one
cycle of the feedirig and batch moving operation which,
after the spaced interval of time as determined by the
main tumng relay 55, is repeated.

‘Since it is realized that the several relay swrtches and/
or the circuits t6 be completed therethrough may, for one
reason or another, become inactive or non-responsxve to

) the associated actuating 1nstrumenta11t1es ‘means. is here-

ifitiates a tinied interval durifig which the blade 32 is.stas

tionary and then creatés a circuit by line 136 to the op-

posed solenoid 137 of relay switch 122 and thence by liné
138 to source line 51. The latier circuit causes the arma-
tire 139t0 opén contacts 134 aid reclose pairs of contacts_
121 and 130; however, since limit switch 41" is only
terporarily engaged by actustor blotk 38, the: samie- is
reopéned and the circuit to solerioid- 132 is not re-estab-

lished. At contacts 121, on thé othér hand, the above-~
deseribed: circuit through lines 120, 123 and 124 is Té-:

established to agam actuate the -valve 111 whereby the
application of pressure ‘from pipe 69 through pipe 127
will' be resumed: Contmued Tearward moyveiient of the
blade 32 now operatésin a pulling actlon to f.urther level
the. Iump . of batch maferials by movmg an’ upper portion
of the same toward the: side’ wall 16 of the doghouse,
Upon reaching the rest position of the blade, the actuator
block 38 éngages the dual control switch 40 to open con-
tacts 115 and to close contacts 116. In the ﬁrst inistance,

breaking of the circuit between lines 123 and 124 renders

the valve 111 inactive and dlscontmues the holding c1rcu1t
through line 126 to solénoid 103 perm1tt1ng the balancing

springs 105 to- move the armature- 104 to a dlsenoaged'

position between contacts 101 and 102.

Upon engagement of the pair of contacts’ 116 a c1rcu1t
is- established from- source line- 50 through line 140 to a-
solenoid- 141 of relay switch 142 and- therice- by line 143
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in provided for effecting a manual control over the opera-
tion" of the valves 67, 90, 111 and 151. To this end,
manually opérated sw1tches 160 and 161 are connected
through branch lines 66a and 734 to the opposite ends
of valve 67; switches 162 and 163 are connected through

“branch linés 88¢ and 954 to valve 90; switches 164 and

165 are connected: through branch llnes 110z and 1244 to
valve 111; and, -switches 166 and 167 are connected
through branch hnes 1484 and 1584 to valve 151.

In briefly rev1ew1ng operation of the leveling and push-
ing apparatus, it is to be understood that the intervals
of time which are monitored by the timing relay 55 are
determined by the rate at which the charges of batch ma-
terials are to be introduced into the ‘melting zone of the
furnace 10. L1kew1se, the quantity of batch materials
in each charge is controlled by the inferval of-time the
gates 26 and 27 remain open. The charging rate and the
amount of materlals makmg up each charge, of course,
depends to- a large extent upon the rate of melting and
the w1thdrawa1 of refined molten glass from the outlet
end of the: furnace

In operatlon upon actlvatxon -of the timing relay 55,
the: gate 26 is operated to discharge cullet from the chute
22 into the doghouse area. In timed relation as deter-
mmed by the timing relay . 57, the. t1m1ng relay 78 be-
comes active to operate. gate 27 to discharge the raw
batch materials from-chute 23. After suitably timed peri-
ods; the relays :57 and- 78 closg the gates 26 and 27 and.
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associated chutes when the measured amount of mate-
rials’' has been discharged and a pile containing the re-
quired quantity of materials has been deposited on the
molten bath in the doghouse. After activation of the
relay 78, the timing relay 80 produces operation of the
leveling blade 32 by cylinder 33 to move transversely of
the doghouse and push portions of the batch materials
from the upper area of the lump and toward the remote
doghouse side wall 17. While the discharge of raw
batch materials continues, the blade 32 is caused to move
in the opposite direction and to stop in substantially the
center of the doghouse. The blade 32 is then moved
the remainder of its return stroke and pulls the upper-
most materials toward the side wall 16. This combined
operation produces an evenly distributed layer of batch
materials having a leveled upper surface and a width
approximating the width of the open area of the dog-
house. This more efficiently distributed mass is then
moved into the furnace by the pushing apparatus 31.

While the movel aspects of this invention have been
described in connection with substantially straight for-
ward movement of each lump or mass of batch materials
from the charging or doghouse area of the glass-melting
furnace, it is realized that leveling of the glass-making
materials in accordance with the invention may be em-
ployed to equal advantage when the pushing apparatus is
so moved to direct the batch materials toward one side
or the other of the melting zone. In this connection, a
pushing apparatus operable to move the batch materials
into the melting zone in the above-described manner is
disclosed in Patent No. 2,804,981, issued September 3,
1957. As disclosed in this patent, to which reference
may be made for a more detailed description, means is
provided for moving lumps of batch materials forwardly
from the doghouse area into the melting zone and then
in alternating sequences of operation directing successive
lumps of the batch first toward one side of the melting
zone and then toward the opposite side. A pushing ap-
- paratus 170 of the type disclosed in the patent is shown
schematically in FIG. 5. The apparatus 170 includes a
pusher blade 171 carried by a horizontally disposed bar
172 guided during its reciprocal movements by a track
173. To this end, the bar 172 is swingably supported
intermediate its ends on a guide roller which traverses a
straight section 174 of the track extending along the
longitudinal axis of the furnace. The rearmost end of
the bar 172 traverses an aligned straight section 175 of
the track and is alternatively guided along diverging
tracks 176 and 177. This causes the bar to pivot bodily
on its support with resultant lateral swinging of the push-
er blade 171 after it has moved through the area of the
doghouse 178 and into the melting zone thereby to move
the batch materials foward the sides of the furnace as is
indicated in broken lines designated by the numeral 179
in FIG. 5.

The manner in which the leveling apparatus 38 may
be used in connection with a pushing apparatus of this
patented construction is believed quite apparent to those
skilled in the art. Briefly stated, the transverse reciprocal
movements of the leveling blade 32, to reduce the total
height of the lump of batch materials while distributing
the same more equally across the doghouse area, are con-
trolled to operate during the period of time in which the
pusher blade 171 is located adjacent the end wall of the
doghouse.

It is to be understood that the forms of the invention
herewith shown and described are to be taken as illustra-
tive embodiments only of the same, and that various
changes in the shape, size and arrangement of parts, as
well as various procedural changes may be resorted to
without departing from the spirit of the invention.

1 claim:

1. In a method of feeding batch materials into a glass-
melting furnace having a melting chamber containing a
molten bath of glass and a relatively small restricted
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10
charging area communicating with said chamber and
adapted to receive glass batch materials to be melted, the
steps of depositing a predetermined amount of batch ma-
terials in a pile on the molten bath within said charging
area, distributing said batch materials laterally across
said charging area to form a substantially level layer of
the materials on said molten bath in said charging area,
and thereafter moving the batch materials from said charg-
ing area into said melting area.

2. In a method of feeding batch materials into a glass-
melting furnace including a melting chamber containing a
molten bath of glass and a restrictive charging area in
communication therewith and adapted to receive glass
batch materials to be melted, the steps of introducing a
predetermined amount of batch materials downwardly
onto the molten bath in said charging area to form a pile
of said batch materials in said charging area, moving a
portion of said pile toward one side of said charging area
as the materials are introduced therein, moving a sub-
sequently introduced portion of said materials toward the
opposite side of said charging area thereby to provide an
evenly distributed substantially level layer of materials in
said charging area, and thereafter pushing the batch ma-
terials from the charging area into the melting chamber.

3. Apparatus for feeding batch materials into a glass-
melting furnace including a melting chamber contain-
ing a bath of molten glass and a relatively small restricted
charging area communicating with said chamber and
containing a ‘portion of said molten bath, comprising
means for depositing a pile of batch materials on the
molten bath in said charging area, means for distributing
said materials laterally across said charging area to form
a relatively level layer of said materials on said portion of
said bath, and means for pushing the layer of batch ma-
terials out of said charging area and into said melting
chamber.

4. Apparatus for feeding batch materials to a glass-
melting furnace as defined in claim 3, wherein said means
for pushing said layer of batch materials into said meli-
ing chamber comprises a pushing blade, and an actuating
mechanism for moving said blade toward and away from
said melting chamber thereby to move said layer of batch
materials out of said charging area and into said melting
chamber.

5. Apparatus for feeding batch materials into a glass-
melting furnace having a melting chamber containing a
molten bath of glass and a relatively small restricted
charging area communicating therewith and containing a
portion of said molten bath, said apparatus comprising a
leveling blade disposed in said charging area and spaced
a predetermined distance above the upper surface of said
portion of said bath, an actuator coupled to said blade
and operable to move said blade across said charging
area between a first position adjacent onme side of said
area to a second position adjacent an opposite side of
said area, means for depositing a quantity of batch ma-
terials in a pile between said first and second positions,
means activating said actuator mechanism as said ma-
terials are being deposited in said charging area to move
said leveling blade between said first and second posi-
tions whereby said blade engages the materials in the upper
p‘ortions of szid pile and moves them toward opposite
sides of said area to distribute the materials evenly across
said charging area forming a substantially level layer of
material on said portion of said bath, and means for mov-
ing said layer into said melting zone.

6. Apparatus for feeding batch materials into a glass-
melting furnace including a melting chamber containing
a bath of molten glass and a relatively small restricted
charging area communicating with said melting chamber
and containing a portion of said molten bath and adapted
to receive batch materials therein for movement along
a predetermined path out of said charging area and into
said melting chamber, said apparatus comprising means
for depositing a quantity of batch materials in a pile in
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said chargmg ‘area, a levehng blade dlsposed in said
chargmg area and spaced a predetermmed dlstanCe above
the upper. surface of said portlon of said bath; actnating
means coupled to said blade and operable to drive the
blade back and forth across said chargmg area transverse-
ly of said path whereby said blade engages the batch ma-
terials in the ‘upper portions of sald pile and distributes the
materials across said charomg area to form a substan-
tially level layer of the materlal on said portion' of said
bath, a pusher blade dxsposed in said charging area dnd
movable along said path toward and away from said melt-
ing chaniber, and actuatlng means for moving said pusher
blade back and forth alon:y said path in timed rélationship
to the movements of said levehng blade to push the layer
of sdid batch materials into said melting chamiber, .

7. Apparatus for feedmfr batch materials into a glass-
melting furnace havmg a melttng chamber contalmng a
moltén bath of glass and a restricte d _¢charging area com-
mumcatmg therewrth and contaming
molign bath; said apparatus comprising a supply chiite dis-
posed above and operung downwardly into’ said chargmg
area, a gate mounted on said chute to move- selectlvely
between open and closed p051t1ons fo deposit batch ma-
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a portion. of said .

20

terials in a pile onto said portion of said bath, a leveling ..

blade dlsposed in said ch'trglng area and spaced above
the upper ‘§urface of said portion of said bath, actuatlng
means coupled to said levelmg blade aid operable to move
said blade back and forth across said chirging area when
§did gate is in said opened posxtlon thereby to move the
bladé into engagernent with the upper portions of said
batch matenals as they are deposrted in said chargmg
area; and to move these portions across the charging area
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g 4. meltmg chamber_ con

nd, 4 relatlvely small restncted
1 COmm mc, ting with 5aid char nber, and:con-
taining a portion of said molten bath, . y
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