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R such advantages, but additionally makes possible the
3,186,724 minimization of gaseous contaminants, such as hydro-

METHOD AND APPARATUS FOR PRE-CONDI-
TIONING METAL CHARGE MATERIALS
Frank W. Brooke, King Edward Apariments,

of melting operation. The procedure developed in ac-

cordance with my -present invention not only provides

final melting.

gen, nitrogen, and oxygen from the standpoint of the

- The present invention has resulted froﬂi my Work-in

- Pittsburgh, Pa. 5 ; .. - - |
Filed Feb. 12, 1962, Ser. Ne. 172,493 - endeavoring to meet the problems heretofore encoun-
" 13 Claims, (€L 75—13) | tered in pre-heating metal charge materials. It has been
R - - | | devised to meet undesirable features of prior procedure

- This invention pertains to nre-heating or pre-condi- in such a manner that the field of application of pre-

tioning metal charge materials In the nature of metal jg heating may be extended to other materials than ordi-

scrap, or briquettes, sponge, etc. The charge materials,  nary scrap metal and further, in such a manner that
and particularly ordinary scrap metal, tend to form a pre-heating or pre-conditioning will be much more prac-
somewhat heterogeneous mass or at least 2 mass that, tical and enjoy a wider field of utilization. |
when placed in a container, presents considerable re- An important factor which has heretofore limited the
sistance to the flow of hot gases therethrough. Ore 15 prior utilization of a pre-heating apparatus was discov-
briquettes or sponge may be provided in accordance ered to rest in difficulties encountered in connection with
with conventional procedures by the direct reduction of the proper support of the materials during the heating
~ore, such as iron oOre. - | | | | operation to effect their safe transfer in a pre-heating con-

- An important phase of the invention deals with im-  tainer after the completion of the pre-heating operation,
. proved apparatus and procedure for pre-conditioning 20 to a charging position over the open mouth of a fur-
 metal charges before they are introduced into a melting nace, and their safe and accurate discharge into a melt-

furnace, such as an electric arc or induction furnace. 1ing furnace. - '- I -

* In my Patent No. 2,804,295, I disclose apparatus which - In my earlier construction, I employed refractory-lined

was primarily devised for pre-conditioning scrap metal ~ bottom gates which were held closed by winding rope

and which has served a useful purpose in this connection, 25 around their inner ends. This entailed considerable
particularly in preparing scrap charges for electric fur- difficulty, not only from the standpoint of the initial
nace melting.  However, difficulty has been encountered locking of the gates and the manital operations involved,
in producing enough hot gas flow from the combustion . from the standpoint of retaining such gates locked under
chamber, particularly at the start of the heating opera- = the intense heat involved without burning away the rope,
tion, in producing a desired type of gas flow, in fully 30 but also from the standpoint of cutting away the rope
and .uniformly conditioning the charge, and in control-  and discharging pre-heated material without danger to
ling the operation to meet atmospheric and operating con- the workmen and plant equipment, at the proper mo-
ditions. My present invention has been devised to meet ment, into the melting furnace. Further, difficulty was -
the need for an improved construction which will have encountered in connection with the necessity for fre- -

" a much longer period of operating life with minimum 35 quently replacing such gates, not only due to damage

maintenance, which will make practical the condition- from the charge and compacting of heterogeneous scrap
- ing of a wider range of metal charge materials, inciud- materials within the pre-heating container, but also from

ing ore reduction materials, which will minimize the the standpoint, as I have now discovered, that heat sup-

‘time required for the conditioning operation and will plied at the gates tends to concentrate in the area of such

accomplish it in a more efficient, complete and uniform 40 gates and to non-positively flow through larger passage-

manner as to the materials, which will enable a full and ways or interstices of the mass and along the outer pe-
effective control of the conditioning operation, and riphery of the mass during the pre-heating operation,
which will enable the provision of charges which are pre- rather than to substantially uniformly move through the
conditioned throughout and whose materials may be con- ‘mass and out to a stack through a top discharge opening
ditioned to a common status prior to charging them into 45 of the container. Further, in this connection, the smaller
or utilizing them in a melting furnace. I " the individual portions of the mass or the more com-

My present invention has been devised to meet prob- pact the mass is during the heating operation, the greater
lems heretofore encountered in the pre-conditioning of is this difficulty. R |

metal Charges so as to place induction and electric arc . | hE},‘_VG also discovered when metal charge materials

melting furnace installation on a better competitive basis o0 ore being pre-conditioned, that heretofore there have been

with other modern-day melting methods and particularly,  so-called dead or cold areas produced, due to the lack of
where relatively high quality metals and alloys are needed. proper, uniform, and fully effective circulation of hot

As pointed out in my above-mentioned patent, pre-heat- heating and conditioning -gases through the mass. In

ing of scrap metal is not only advantageous from the __ this connection, I found that the manner of supplying

standpoint of eliminating lower melting point comtami- 90 the hot gases to the pre-heating container, the tem-
nants including metals, oil, water, zinc, lead, arsenic, etc.,  perature adjacent the gates which serve as bottom sup-
but also from the standpoint of reducing the power and ports for the material in the conditioning ‘container, the
beating requirements of the melting furnace as well as re- mean temperature of the mass within the container, the -
ducing the melting periods. | . temperature of the hot oases leaving the container, and.

Also, as pointed out in such patent, the pre-heating 60 positive flow inducing means are important in accom-
of material, such as plain car:bon steel scrap, to a tem- plishing a control and heating of the mass, such that
perature of about 1400° F. will greatly reduce its elastic uniformity of its conditioning is effected, minimization
limit and tend to make it non-magnetic. It will be noted of wear and tear on the pre-heating apparatus is accom-
that ordinary scrap metal contains much greater quan- 65 plished, and highly improved results are attained, all in
tities of carbon steel than other metals and alloys. The 9 accordance with my procedure.

first feature enables the compacting of the charge prior -~ It has thus been an object of my present invention to

‘to its introduction into the melting furnace, while the  solve problems heretofore encountered in connection

latter feature is advantageous from the standpoint of =~ with the pre-heating of charging materials and to broaden

minimization of electric current used in an electric type », the practicability and scope of utilization of a pre-heat-

ing or pre-conditioning operation for metal charges that
are to be introduced into a melting furnace;
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Another objsct of my invention has been to devise
new and mmproved procedure for pre-conditioning metal
charge materials and new and improved apparatus for
carrying out the procedure and meeting the problems
involved: |

A further object of my invention has been to devise
precedure and apparatus for mesting the heretofore dis-
advantageous and limiting features of prior pre-heating
apparatus and procedure and to accomplish pre-condi-
tioning in an improved highly efficient and effective man-
ner;

A further object of my invention has been to devise
pre-heating apparatus in which a metal grate construc-
tion of improved gas flow construction will serve as a
pariible gate that will be foolproof and nositive in its
action, and that can be safely and easily operated to
eliminate difficulties and dangsrs heretofore encountered
In connection with gates used in prior apparatus; |

A further object of my invention has been to devise
an improved heating and heat transfer means that will
make possible a positive, maximized, more effective, and
substantially uniform upward flow of heating or con-
ditioning gases into a conditioning chamber and through
ne material masses therein contained, and all in such
a manner as to minimize wear and tear on the grate con-
structton in its utilization and to enable an improved
conditioning of the material mass or charge; |

A still further object of my invention has been to de-
vise a method of operation and of controlling the fow
of heating gases through a mass of charge materials so
as to etfect a substantially uniform conditioning of such
material in a minimized time period, and in such a man-
ner as {o assure a betier and more improved pre-con-
ditioned product for furnace charging;

These and other objects of my invention will appear
to those skilled in the art from the illustrated embodi-
ment, the description, and the claims.

In the drawings, FIGURE 1 is a side view in elevation
and partial sectton illustrating apparatus for carrying
out my invesntion;

FIGURE 2 is a horizontal section on the scale of and
taken along the line II—Ii of FIGURE 1; this section
1s taken through a hot gas generating combustion cham-
ber cof the construction;

FIGURE 3 15 a horizontal section on the scale of and
taken along the line IIT—III of FIGURE 1: particularly
tlustrating details of the construction of a top enclos-
ing hood or cover for the conditioning container of my
construction;

FIGURE 4 1s a fragmental plan view showing details
of damper or gas outflow contro! means uiilized in the
apparatus of FIGURE 1 and of a reversible motor drive
means Tor adjusting or controlling its operation or open-
g and closing action;

FIGURE 5 is a side elevation on the scale of FIGURE
4 showing the apparatus of such figure;

FIGURE 6 is an enlarged end or transverss section in
eievation, taken aleng the line VI—WI of FIGURES 1
and 4, showing details of the construction and mounting
ci a butterfly damper valve whose operating mechanism
is shown in FIGURES 4 and 5;

FIGURE 7 is a side section in elevation on the scale
of and taken in the direction of the line VII—VII of
FIGURE 6;

FIGURE 8 is a reduced somewhat diagrammatic view
in elevation illustrating means for and the operation of
moving the portable container of FIGURE 1 to an upper
aiigned position with the open mouth portion of a melt-
ing furnace in preparation for Charging pre-conditioned
materials therein; in this figure, pull cable means for
opening the grate has been attached to the melfing
turnace;

FIGURE 9 is a view similar to and on the scale of
FIGURE 8 illustrating means for and the operation of
swingably opening the grate of the container and cirarg-
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ing the pre-conditioned materials into the melting fur-
nace; in this figure, the container has been moved or
raised upwardly in alignment with the open mouth of
the furnace from the position of FIGURE 8 to swing
the grate to an open position and charge pre-conditioned
metal materials into the furnace;

FiGURE 10 is a top plan view on an enlarged scale
with respect to and illusirating details of the comstruc-
tion of the grate shown in FIGURE 1; in this figure
only one complementary half part of the grate is shown,
as the other part is of the same construction;

FIGURE 11 is an inside view in elevation on the scale
of and taken along the line XI—X{ of FIGURE 10;

FIGURE 12 is a transverse end view in elevation taken
at. right angles to FIGURE 11 and along the line
KiII—XE1 of FIGURE 10;

FIGURE 13 is a transverss section in elevation on
¢ scale of and taken along the line XITT——3(JIT of
FIGURE 10;

And, FIGURE 14 is a greatly enlarged fragmental sec-
tion taken along the line XIV—XIV of FIGURE 10 and
iliustrating the flow opening or orifice construction of
the grate. |

In carryving out my invention, I provide a base or
neater unit A that may have a staticnary or fixed position
m the plant and that has a heat-resistant (refactory-lined)

wail defining an under-positioned combustion or hot gas
generating chamber of circular or annular shape. A
group oi burners 25 (sse FIGURE 2) are radially-post-
tioned about the outer periphery of the unit A in a pe-
ripnerally or circumferentially spaced-apart relationship
wita each other, and their flames are adapted to impinge
within the chamber. In this connection, any suitable com-
bustion gas mixture of air or oxygen with a combustible
gas inciuding cil vapor, natural gas, etc. may be used for
generating hot gases of requisite temiperaturs for pre-
condifioning the metal charge materials, The combus-
tion chamber constriction enables the hot gases, as gener-
ated, to move about the chamber and theroughly mix to
attain a substentially uniform temperature.

A portable conditioning or container unit B has open
top (ountfiow) and botiom (inflow) portions and a heat-
resistant (refractory-lined) container or enclosing wall 19
that is employed for receiving the metal charge materials
and pre-conditioning them therein. A cover, hood or lid
49 15 emploved to close off the upper open end portion of
the container, and conduit or duct means leads therefrom
or 1s connected to a stack or discharge point for cooled
exhaust gases.

A partible grate 12 is swingably mounted on the con-
tainer i9 at the bottom open end portion thereof for pOSi-
tioning over the combustion chamber of the base unit A,
in a substantially aligned position with respect thereto, to
reccive the hot gases therefrom through orifices or flow

penings therein that extend substantially over the full
surface area thereof, The grate is of mstal construction
ana 1s normally maintained in a closed position with re-
spect to the bottom of the container during the charging of
the material thereto, during the condrtioning of the ma-
terial therein, and during the transfer of the container fo
a vertically-aligned position with an open mouth of a
meiting furnace C.

When the container unit B has been moved, as by a
conventionzl overhead traveling hoist-crane, to a cooper-
ating position with the open mouth portion of the melting
furnace C and is properly aligned by grate operating
means with the open mouth portion, then the grate 12
1s parted or opened by an upward pulling or lifting force
exeried on the container (see FIGURES § and 9) and
its gate halves are swung upwardly and outwardly by ex-
ternally-positioned means to discharge the pre-conditioned
material into the furnace C.

The grate 12 not only serves as a gate to close-off the
bettom of the container unit B during the conditicning

"‘lc,‘_':ll

of the charge materials and to thus hold them in position

.
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ber therein defiﬁed, but also

within t-he. enclosed cha

~ serves as a grate or hot gas flow directing means to pro-
~ wide a substantially uniform and highly effective flow of

hot gases from the combustion chamber into the contain-
er, and through the charge materials therein.

The combustion chamber of the base or heater unit A

is provided with a central post (see FIGURES 1 and 2)
to give additional support for the grate during the condi-

tioning of the charge when the grate is In ifs closed posi-

tion, and without interfering with the substantially uni-

form flow of hot gases through the grate, upwardly

through the charge materials in the enclosing container

regulating the rate of heating and limiting the escape of

heat past the fan 48.

' The temperature indicated by the third means 72 is

ot

10

10. The cover, hood or lid 46 is chambered (see FIG-

| URES 1 and 3) for receiving, discharging and effectively

utilizing the gases, such that they give up a maximum

amount of their heat to the charging materials within the

_conhainer before they are exhausted or discharged from the
container. The gases, as thus lowered in temperature, issue
or exhaust substantially centrally from the hood, pass along

ducting and flow to a suitable stack or other discharge
agency or point. o |

L ]

20

employed by the operator to control the opening and clos-
ing of the damper valve 50, so as to open the damper
when the operation is started and to gradually close it as
the operation is continued, to assure a full, efficient and
quick conditioning of the charge materials within the con-
tainer B and with a minimum loss of retained heat from -
the gases entering the stack. For example, when the
temperature of the gases for conditioning the charge are
to be maintained at about 1400° to 1450° F., as a mean
within the conditioning chamber of the container, then
the damper may be adjusted to provide for discharge of

“gases at a temperature of about 800° to 900° F.

A fourth pyrometer 73 mdy be a removable hand or dial
type for positioning in the duct work ahead of the fan

48, so that tempering of the exhaust gases with atmos-
pheric air may be properly proportioned to lower the

gases to a safe discharge temperature to the fan. It indi- -

~ cates how adjustable sleeve or collar 46 should be set.

During the operation of the a_.pparzi-tus, a constant, peo-si-' -

erate, through the charge materials of the container, and
out to the exhaust duct or discharge point. In the duct

or conduit connections between the hood and exhaust

duct 47, 1 have provided a sliding sleeve fitting for per-
mitting a tempering of the hot gases before they reach an
exhaust fan 48. R

 Temperature indicating or control means, such as ther-
mocouples, are employed at strategic points. Control 79
is an alarm type pyrometer that may be set at about
1550° F. to provide a reasonably high temperature and

- pressure without causing damage to the grates and equip-
ment. 1 have found that a grate 12 of the construction

shown (of high tensile steel alloy) will carry about 5600

pounds per square inch at about 1600° F. with a creep
of 1% per 10,000 hours at such a maximum temperature.

The means 79 ‘is positioned adjacent the bottom of the
container and the upper side of the grate, so that the sup-
ply of fuel to the burners may be adjusted to control the
cenerated heat for maintaining it below a maximum tem-

perature which would damage the grate and above a
“minimum temperature for maximum efliciency in condi-

tioning the charge materials. L
A second indicating control means 71 1s a dial type
pyrometer to indicate average temperature oI the load.

along its vertical extent to measure the mean temperature

materials or of the conditioning operation during the con-

ditioning period. It also-indicates the temperature of the

container during the idling period. Indicating control

means 72 is a dial type pyrometer to enable the operator

to properly set a butterfly valve or damper control 5§90 to
provide a proper back pressure and prevent a constant

When the reading of the confrol means 71 is too high,

| ﬁve, upward-drawing force is applied to the hot gases {0
assure their continuous movement upwardly through the

35

40

The tempering of the exhaust gases by mixing with atmaos-
pheric air is governed by the reading of the fourth indi-
cator 73 to, for example, provide them with a temperature

of not greater than about 725° F. at the point where they

pass through the exhaust fan 48 that is used for positively

drawing the hot gasses through the conditioning unit B.

By using a contant high speed exhaust fan 43 with
backwardly curved blades in the exhaust portion of the
apparatus, I assure a constant, positive drawing through
of the hot gases and, in combination with a substantially

full flow supply area of the grate and other features of
‘my invention, enable and provide a substantially uniform

movement of the hot gases through the charge materials.
Tn this manner, the hot gases displace and sweep out
insulating air or stagnant air pockets about porticn of the
charge materials, remove moisture and other contami-

‘nants, and heat all the materials up to the desired condi-

tioning temperature,

Further, in accordance with my invention, and as

particularly illustrated in FIGURES 8 and 9, I provide a-

partible grate 12 for normally closing-off the open bottom

end portion of the conditioning container 10 that is

45

It projects into the container wall somewhat midway |

50

therein and thus, the average temperature of the load

speed fan 48 from pulling the heating gases through the
‘load too rapidly and thus, lose the full advantage of the

- counter-flow economy.

60

too much heat is passing through the flow opening at the

top of the container; the butterfly damper 5¢ should then

‘be moved to more of a closing relation to set up a back
_pressure on the constant speed fan 43. .

The means 72 is located in the outlet duct work beyond
the outflow passage from the hood 40 of the container to
‘indicate the temperature of the gases leaving the con-
‘tainer, so that the operator may confrol the ocutflow of

gases from the hood by the damper control 58 in the

‘exhaust duct work or connections to make maximum use

70

of retained heat of the gases before they are discharged.

At the beginning of the heating operation, the means 72

will read room temperature and, as it rises, the operator
will close the angle of the butterfly damper 59, thereby

terials within the container.

swingably mounted and balanced thereon in such a man-
ner as to normally urge the grate towards and maintain
it in a closed position to retain the metal charge ma-
_ The construction is such
that the closing-off action or force is increased with the

weight or mass of the metal charge materials.

The partible grate 12 is of reinforced construction and
has projecting lifting lug portions 16 which cooperate with

lifting means, such as metal cables (chains) 30 that are

removably latched or connected with the furnace C to
accurately align the container unit B in a charging posi-
tion with respect thereto (see FIGURE 8). The grate
12 is actuated by raising the container unit B relative to
the open mouth of the furnace C (see FIGURE 9), s0 as
to accomplish a discharging operation in a positive man-

ner by cooperation between the melting furnace and the

container. It is thus appareﬁt that the opening of the

partible grate 12 cannot be accidentally effected, must
‘be -positively effected, and can only be so effected when
_the portable conditioning unit or container B 18 in a
full charging position with respect to the furnace. This

provides a highly safe arrangement which can be ac-
complished remotely without any danger to the operating

personnel of the plant.

With- particular reference to the drawings, I have il-

Tustrated the conditioning or container unit B as having
‘an elongated or vertically-extending container 19 of cylin-
drical shape. The container 10, as shown particularly
in FIGURES 1 and 2, has an outer metal shell wall 11a
‘and a heat-resistant refractory inner wall 1ib that de-
fine a conditioning chamber for the metal charge mater-
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als (load) introduced thercin through its open top end
ﬁifmn
The partible grate 12 is illustrated as having two ob-
posed and comwlemenetai‘y partible halves or poriions

of i1dentical censtruction, ses particularly FIGURES 1 and
10. When the grafe L:, i1s in its closed position of FIG-
URE 1, 1t curves centrally-downwardly-inwardly to form

a dis hw’ or cup-like shape for supporting the metal
charge materials within the container 18. |
‘i'e ornices 1n the swinging gate constiruction of my
invention are highly important or critical in attaining the
improved results, The width distribution and total area
ci the orifices control the rate of hea‘éﬁmg and the overall
efficiency, Care should be taken in loading the lowsr
layers of a charge, as small pieces of scrap can become
jammed 1n the orifices 1n such a way that they may stand
up above the clearance and prevent propzr opening of
the gate halves. It will be recognized that metal scrap
1§ the most heterogencous item that the electric meiting
field bas to handle. Such a hazard can be easily deslt

#ith by setting aside about 209% to 30% of the scrap -

that does not contain turnings, wire clinpings, small plate

ciippings, and the like, and charging such scrap first as. a
lower layer. Then, practically any type of scrap may be
added, avording e:{cepﬁioz‘ially bad shapes that will hang
and cause voids, Al the beginning of each day, the gate,
when relatively cool, may be examined to assure that the
orifices are clear. In this country there is always a small
percentage of scrap which should be hand-charged at
the end of any charging period.

Anciher important feature of the construction of the

cate 15 that each part swings on its own independent
pl‘vof Or swing axis and, in such a manner, that if one

should bscome tw the other one will emtpy the pre-
eating confaine

AS nr‘*wn pariicula
part of the grate 12
and transversely-opnosed swing arms i3 which are secured
by suitable means, such as weld metal, to an upper cyiin-
drical or annular fianges portion 12a thereof. As shown,
tne swing arms I3 on each side of the unit B are of rein-
torced construction and, at their upper ends, are pivotally
or swingably mounted by pins £4 on a reinforcing mount-
ing plate i3. There are a pair of mounting nlates 15 ¢n
opposite sides of the metal plate wall I1a of the con-
tainer I9 that are suitably secured thereto, as by weld
metai, It will be noted that each plate member 15 sup-
ports a side pair of swing arms 13 which coastitute swing
arms for one side of the partible portions or halves of the
grate 12. FEach gate half swings on its own independent
pivet, so that if one becomes stuck, the other may be used
to empty the container 18.

As shown particuiarly in FIGURE 10, the two halves
oi the partible grate 12 are of somewhat cupped or semi-
circuiar seciion and have complementary inner olanar
edzes 2206 which are adapted to cooperate with each
otner {0, wizen they are in a closed position, define a struc-
ture that is of substantiallv cupped, dished or concave
shape upwardiy thereof. As shown particularly in FIG-
URE 1, the top fiange portion 12a exiends upwardly in
a SDac ...d relation with the lower perimeter or boundary

f the container 1@ and about the metal shell £ig, to
provide an edge seal therewith., The outwardly-project-
ing lift lugs 6 have eyelets to rveceive hooks 33 of the
metal cable {or chain) 3¢ and are secured or mounted on
cach haif of the grate 1Z for utilization, as shown par-
ticulariy in FIGURES 8 and 9.

As shown purtl cilarly in FIGURES 10 to 13, each half
of tne grate 1% is provided with short, outer, radially-
inwardly-zxtending and peripheraliy-spaced-apart, rein-
forcing ribs 1Zc, that extend from the flange 12¢ and
are connected to a radiaily-inwardlv-spaced, curved, semi-
circular reinforcing rib i24. A pair of transversely
spaced-apart, 19'*1gi"{udiml y-extending reinforcing ribs i2e
are connected at their outer ends to the curved rib 124

arly in FIGURES 1, &, and 9, each
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and centrally, to a centrally-disposed, radial or cross-ex-
tending transverse rib 1Zf. The inner planar edge 125 of
eacn grate half has a reinforcing rib 1Zg that is connected
to the opposite ends of the curved rib i24. A centrally-
disposed, semi-circular rib 124 is connected at its ends to
inner ends of the planar rib 12g.

A semi-annular or circular, substantially horizontal,
pianar botiom flange 17, about the outer periphery of the
rate nalves, provides an annular positioning fiange for
& grate when the unit B is positioned or resting on the
s unit A, In the spacing between the reinforcing ribs,
nave PIo vided fiow orifices or elongated grate open
poriions 1S for flowing or by-passing hot gases upwardly
‘he*‘emmvgh The open portions 18, as shown particular-
ly in FIGURE 10 and the cross sectional detail of FIG-
URE 14, have a cross-section of upwardly-converging
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frustc-conical shape or bore a from the bottom face of

I~k

ke grate 1Z and, adjacent the upper face thereof, of cir-
cular cr uniform shape or bore 5. This provides flow
rifices in which the hot gases flowing upwardly through
rate 12 are first restricted to provide velocity streams
v the shape or bore ¢ and are then flowed, without fur-
ner 1£strnbt10u, and 1 a unitorm path along the wall
¢ o1 bore b into the bottom of the container 18.
i}l be also noted that the orifice or flow passage-
way portions 18 are distributed substantially uniformly
tarcughout the transverse and longitudinal area of the
grate iZ to provide an overall or a substantially uniform
tpply and flow of the gases upwardly therethrough. As
dism*btusmed from a pmriphe ally-segregated area of flow,
tiis i1s highly advantageous in my construction from the
standpoint of provzd ng a full flow area bencath the metal
cnarge materials and away from the peripheral or outer
Limits therecf, within the enclosing chamber defined by
tae contammer 18, This coastruction, in combination with
toe ufilization of means for providing a positive flow of
the hot gases, provides a substantially uniform type of
condiiioning action upwardly through the full extent of
the mass of Lhu materials within the container 19 and pre-
vents leavin g cf cold and unconditioned spots and areas,
particularty in the central portion of the mass. It further
assures a maximum efficiency and effectiveness of condi-
troning and heating the materials between their interstices
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‘and such that heat of the gases is quickly transferred

thereto, and such that the gases exhausted from the hood
of the container I are of a relatively low temperature.
‘Tone maximum effectiveness of use of the heat of the gases
is further assured by the constiuction of the hood (see
FIGURES 1 and 3) and by controlling or proportioning
the throat through which the cuiflow of the exhaust gases
Is efiected fmm the hood 4§ of the container unit B into
tne duct work.

‘The base unit or heater A has an outer metal shell wall
Z%a and an inner refractory or heat-resistant wall 285
and 18 adapted to removably receive and position the
unit B during the period of pre-conditioning the metal
charge materials therein, and to provide for raising and
lowering the unit B into ar*d out of a ce&puratmﬂ het -2 a3~
receiving position with respect theretc. As shown par-
ticularly in FEGURES 1 and 2, the combustion or base

nit A has an inner combustion chamber defined and en-
closed by the walls 282 and 20b. The upper portion of
the metal shell wall 284 is provided with an angle piece

21 whose upper flange defines a sealing and supporting

flange to cooperate with and abuttingly receive the hori-
zontal flange 17 of the partible grate 12.

it will be further noted that the refractory wall 2065
has a central post 28c that projects npwardly in align-
ment with a closed, central, circular, support and distri-
bution portion 12 for the ribs of planar top surface, as
detined by the flanges 124 of the grate 12, to thus pro-
vide a safety support for the grate. However, it will be
noted that ordinarily, as shown in FIGURE 1, there is a
siight clearancs spacmg between the central post portion

&)
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28c¢ and the flanges 12k so as to permit e};pansioﬂ and

contraction of the grate within prescribed limits,

As illustrated in FIGURES 1 and 2, the unit A is shown
provided with a group of burner units 25 at peripherally
spaced locations thereabout to supply hot combustion
oases to its chamber. The arrangement is such that the
gases reach a substantially uniform temperature in the
circular or annular chamber and become thoroughly
mixed before being drawn or raised up through the grate
12.
and a fuel supply pipe 25b. In this connection, a suitable
fuel, such as natural gas, may be supplied to the pipes
25b of the unpits 25 by a common header 26 and a main
supply pipe or source 27, as controlled by a shut-off and
flow conirol valve 28. A suitable combustion gas mix-
ture is provided in mixing chamber 23c for the flame

Each burner unit 25 has an air supply opening 25a

It

10

with a central gas-bypass open or port portion 424 there-
through, a surrounding central annular or cylindrical
sector portion 42b that serves as a central baffling and
that is of upwardly-concave shape, and an outer hori-
zontal or planar plate portion 42¢ connected to the por-

‘tion 426 and to the seating flange 41c. A series of elon-

gated and peripherally-spaced passageway Or open poOI-
tions 42d are provided in the outer plate portion 42¢ for
bypassing gases upwardly into the chamber of the hood

40, in combination with the central open portion 42a.

The metal bottom plate structure baffle member 42 1s of

integral construction and is secured at its outer peripheral

~ edges, as by weld metal, to the seating flange 4X%c. The

which issues from an inwardly-diverging cpen-end bore

25d.

In accordance with my invention, as previously indi-

cated, the swingable mounting of the parts of the grate
12 on the container 19 is such that such parts are normal-
ly urged to the closed position of FIGURE 1, and that
‘the weight or mass of the materials being conditioned
will contribute to or enhance such closing action. The
halves of the grate 12 can only be moved or swung to
their radial-outward and upward open positions by posi-
tive pulling force action, as-effected in the manner shown
in FIGURES 8 and 9. In this connection, as illustrated,
the pair of side cables 30 are interleaved over a pair of
side pulleys 31. Each pulley 31 is rotatably carried on
an outwardly-projecting mount 32 secured on the metal
wall 11q, adjacent the upper end of the container 18. 'The
hook 33 on the inner end of each cable 3% 1s adapted to
- latch within one lug 16 of the gate 12; a hook 34 at its
“opposite end is adapted to engage within one lug 35 that
is mounted on the melting furnace C. It will be noted that
the pair of lugs 35 as well as the pair of lugs 16 have a dia-
‘metrically-opposed relationship. A metal banding rim
structure 36 is shown secured about the open delivery
end portion and on a metal shell wall 37 of the furnace
C. This rim structure 36 carries the lugs 35.

"The container 16 of the unit B is shown provided with -

~a U-shaped lifting handle or ‘bracket 38 which, at its
- lower ends, is pivotally mounted at 38a for swingable

- positioning on the metal wall 114, As shown in FIGURE
1, a stop 11d positions the handle 38 in a downwardly-
-declining position when not in use to facilitate its en-
gagement by a-hoist or crane hook 39 (see FIGURE 8).
Thus, the hook 39 of a conventional overhead traveling
‘crane hoist may be employed to lift the complete unit B
from the combustion unit, heater or base A to a position
in alignment with the melting furnace C and, at which
time, the hooks 34 are engaged with the lugs 35 to not
only align the container unit 10 with the furnace C, but

 also to enable the opening of the grate 12 by then rela-

tively raising the unit 16 with respect to the furnace C,
as shown particularly in FIGURE 9. In this manner, the

‘pre-conditioned charge is then directly fed or charged into

‘the melting furnace C. After such charging, the hooks 34
are then disconnected so that the parts of the grate 12
return to their normal closed positions. |

With ‘particular reference to FIGURES 1 and 3, the

shell wall 11q of the container B is provided with an

annular, planar, top seating flange I11c which is adapted
to define a slide-fit, sealing edge and support for an op-
posed, annular, sealing flange 41c of the cover, hood or
lid 48. The hood 49 has an outer metal shell wall 4%a
and an inner heat-resistant or refractory wall 410 that
defines an upper, gas-recerving chamber above the con-
ditioning unit B, when the hood and the unit are in a
-cooperating aligned position, such as shown in FIGURE
1, and during the conditioning of metal charge materials

within the container 10. | |
- The hood or lid 28 ‘has a metal bottom plate part or
baffle member 42 (see also FIGURE 3) which is provided

20
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button switch 89 for controlling its -energization.

baffling thus provided assures a maximum utilization of
the hot combustion gases within the conditioning chamber
of the container 1§ before they enter the chamber of the
hood 480. | | g .

The upper end of the hood 40 is provided with an ex-
haust collar or outlet pipe 43 (see FIGURE 1) which has
a top flange defining a slidable-sealing fit with a bottom
flange of a primary exhaust duct or conduit 45. The

duct 45 has a vertical downstream portion 454, an inter-
mediate, horizontal, outwardly-projecting portion; 48b

within which the indicator means 72 and the damper 5

are operatively positioned, and has a vertical upstream or

upper end portion 45c that projects at its upper end in a
spaced relation within the downwardly-diverging or flared,
annular inlet flange or skirt portion 46a of adjustable col-

lar or sleeve 46 that is slidably-adjustably mounted on a

Jower end portion of a secondary, vertical exhaust duct
or conduit 47. Atmospheric air, as indicated by the
arrows ¢, may enter the vertical duct 47 between the por-
tion 45c¢ and the inlet flange 464 to mix with and cool
the exhaust gases that are entering the condurt 47 to pro-
tect the exhaust fan 468. | |
A constant speed, back-pressure-providing, unidirec-
tional exhaust fan 48, such as shown in the Garden City
Fan Company catalog 565A, may be employed in this

‘connection, see particularly the Class II construction

of page 4 of such catalog. The fan 48 is -provided with
an electric driving miotor 49 and an “on” and “off” push
The
motor 49 will be operated to drive the fan 48 at a con-
stant speed during the full period of conditioning of

charge materials within the conditioning unit B. A three '

horsepower motor, for a ten foot diameter conditioning
container 10, has been found satisfactory for operating
this fan at its constant speed to, not only positively draw

off the exhaust gases through the duct 45 from the hood

o
] |

60

70

iy |

49, but to also draw in tempering atmospheric air ¢

through the annular passageway between the duct por-
tion 45¢ and the flange or skirt portion 46a. |
Referring particularly to FIGURES 4, 5, 6, and 7, 1

" have illustrated a suitable butterfly type of damper or gas

flow valve construction or unit 5§ for controlling the
fiow of exhaust gases from the conditioning unit B and

provide variable degrees of back pressure. The damper
unit 50 comprises a flanged section or segment of conduit

531 which is securely connected between the horizontal
portion 45h (as by flanges and bolts) and the upper end
portion 45c¢ of the conduit 45, and which carries a
substantially cylindrical damper or valve plate 52. The
damper plate 52 is provided with a central axis shaft 53

- which is secured thereto to extend thereacross through

rotatable mountings 54a and 54b at opposed ends of the

conduit segment 31.

One end of the shaft 53 extends through a side sector

plate 55, see FIGURES 1, 6, and 7, that is secured to

the one side of the conduit segment 51 and that has a

curved guide slot 58q¢. A swing arm 56 is at one end
keyed or secured to the projecting end portion of the
chaft 53 and has a guide cam 57 mounted thereon, ad-

jacent to and in a spaced relation from the shaft 53, to

move along the guide slot 55a of the sector plate §5 and
control the amount of opening and closing of the plate 52
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with respect to the conduit secter 81, In the position
shown in FIGURE 7, the plate 52 fully closes off gas flow
tnrough the duct or conduit 45 and, when it is swung to
a horizontal position in such figure, along the slot 5354,
it 1s tuily open to fluid flow., Retween such extreme upper
and lower positions of the cam 57 in the slot 554, the

piaie valve or damper plate 82 provides a desired control

of thie flow of exhaust gases through the conduit sector
51 and thus, out of the conduit 45 into the stack duct
cr conduif 43,

A second or operating lever arm 6% is at iis inner end
keyed or secured on the other end of the shait 53: and, at
1ts extending end, is pivotally connected to a headed pin
6Z2a of a swivel 62 and by clamping jaws of the swivel
62 to one end of a connecting rod 3. A second swivel
G4 has clamping jaws secured on the other end of the
connecting rod 63 and carries a crank pin 644 that pivot-
aily or rotatably projects info the outer end portion of a
crank 635,
shaft of an electric motor 66, so that actuation of the
motor 6% mav be emploved for moving the damper valve
plate 5Z between its fully open and closed positions within
the conduit sector 5%, as controlled by the guide slot por-
tion 354 of the sector plate 58,

Aflter the charge materials have been conditioned in the
container 18, the hood 49 may be moved out of a co-
operating closing-off relation with the open top end por-

tion of the ccntainer by suitable means, such as a swing

arm mounted on a poest or upright as disclosed 1n my
Patent WNo. 2,804,295, 1In this manner, the hood or lid 48
can ve swung into and out of a cicsing-off reiation witn
ihe confainer 18, between the top flange Zic of the con-
tainer and the bottom flange of the duct portion 454,
Sucit means 1S not a part of my present invention, and

it will be apparent to those skilied in the art that any suit-

able apparatius may be employed in this connection., Fur-

ther, after the hecod has been swung away from the con-
tainer, i1f desired, the conditioned charge materiais may
be compacted by means, such as disclosed to the right of
FIGURE 1 of the drawings of my patent, and before ths
charge materials are fed to the meiling furnace C.

In FIGURE 1, T have shown an upright mount or »ost
75 on which an instrument panel 76 1s mounted. Al-
though not shown, indicating gauges for the indicators
78, 71, 72, and 73 may be positioned on the panel 78 for
convenient reacding by the operaior.

Also, as shown in FIGURE 1, the motor 49 for actu-

ating the fan 48 is energized by a suitable electric source

E that has oneg lead directly comnecied through panel

terminal 83 and cable 82 to motor terminal 4%4 and

that has its other lead indirectly connected to motor termi-
nal €25 through push button switch 88, panel terminal
815 and cable 8Z.

i‘or controlling movement of the damper operating
motor 65 (see FIGURE 4), I have shown an “on” and
“oif” push button switch 84 cn the panz] 76 (see FIG-
URE 1). One motor terminal €54 of the motor €5 1S
connected directly to the scurce E through panel termi-
nal 852 and cabie 84,
connected indirectly to the other side of the source E
through push button switch 84, panel terminal 855 and
cable £¢. Since the motor €% is a reduction gear typa
for relatively slow spced operation, the amount of turn-
ing of the damvper plate 52 can be accurately governed by
the time period.

Although for purposes of simplicity of illustration, I
have sihhown a manual conircl for turning the plate 52 for
controlling back pressure with reference to the positive
flow of hot gases from the open top end peortion of the
container 19, I also contemplate the use of an automatic
nressure controller, such as the type 11030 disciosed in
the Leeds and Northrup cataiog 1770053 jsstue No. 3. In
this connection, I will employ a recorder, such as dis-
closed in the catalog, either in place of or in combination
with the pyrometer 72,

The inner end of the crank €5 is secured on the

The other motor terminal €55 15
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In carrying oul an operation in accordance with my in-
vention, about one third of the charge at the boitom of the
container should comprise some material, particularly
where scrap metal is being used, that will absorb the heat
of the gas ranidly and at the same time allow it to pass
freely. The remainder of the material or scrap need
oniy be given reasomable attention to avoid jamming
which is similar to the practice involved in connection with
cupola and blast furnace practice. In accordance with
my present mvention, I avoid the tendency of the hot gas
to short circuit along the outside perimeter of the charge.
A controllabie rate of the heating medinm is maintained
at all times, in ordser to get the heating started and at the
best rate and to develop a reasonable uniformiy of tem-
perature throughout the charge.

A variable speed exhaust fan such as previously
menticned, which will resist a temperature of 760° up to
about 1200° T, is satisfactory for positively drawing off
ihe gas from a flow opening at the top of the container.
fts controj switch €8 is placed in a prominent position for
ready uiliizafion. Means is associated with exhaust duct-
ing connscied to the fiow cpening for tempering the ex-
haust gas witih atmospheric gas before the gas reaches the
exhaust fan to protect it from excessive temperatures.

in employing my construciion, I have been able to elimi-
nate a swinging crane, except for small foundries which
have no available overhead crane. The body of the
container 1@ should be lined with about 4 to 6 inch thick-
ncss (depending on diameier of the container) of denss
hard and first class fire brick, such as used for ladle
lining and which can best resist scratching and ercsion of
scrap. fthe joints should be dipped and each fitted to
its neighbor. Tie hood 49 may be lined with a semi-
efractory cement of the 1400° ¥, classification.

As to the orifices of the grate 12, the special section
portion a provides for free entry of the heating gases and
tiie portion & may be easily enlarged by means of a
thin emery wheel, as desired. This gives considerable fiex-
ibiiity to the heat distribution vaiue of the grates, in that
ail of the orifices may be enlargad for greater heating ca-
pacity or certain of them in a given area may be enlarged
to suit the load being handled. By employing a con-
stant speed fan 48 in the exhaust from the container, hav-
ing a suitable volumetric capacity depending on the size
of the heater, and capable of withstanding a temperature
of not less than 700° F. and further, by properly con-
trolling the butterfly damper 88, I have been able to com-
pletely control the heating operation. If desired, an air
pressure gauge may be positioned in the coaduit 45 io
automatically control the damper 59,

It a bolted connection is used between the flanges of
the collar 43 and the duct 45, at the end of each seat,
the hood 4@ is swung around carryving with it the duct
43 and the pressure control {(damper or valve 59). This
movement indicates that the control panel be located
acjaceni {0 the swinging gear column, if one is used.

By way of example, in operating the apparatus, a
palt of heating container units B and their swing gates
are checked to assure that all orifices are clear. Then
each heater is charged, beginning with a bottom laver
of material representing the selected materials previcusiy
discussed, with the rougher materials added vertically
thereto. The hood 49 is then swung into place and the
constant speed: fan motor is started. The butterfly valve
50 1s at such time set at its fully open position. The
burners 25 are previously lit to condition the containers
and their operation is continued until the completion of
the conditioning of the charge material which is added
thercto. At such time, the hood 4% is removed from
one container and such container is carried over, as
by an overhead crame, in alignment with the verticai
axi3 of the open mouth portion of a melfing furpace C
which has been fitted with suitable hooks to ensagse the
grates. The container unit B is then raised with re-
spect to the furnace C to open its gates and charge the

4%
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pre-heated scrap material through its open mouth por-

tion. The container is then immediately returned to

its initial position over the combustion chamber. The

- operation is then repeated as to the second container to

complete the charging of the furnace. . |
The overall efficiency of the pre-heating is greatly

~increased by maintaining an idling heat on the heater
during the charging period, by immediately returning
the empty container to the heater, and by maintaining a

so-called idling temperature on the emply container up
to the time when it is again charged (recharged). This
retains the heat of the walls and the lining and sets up
important channels for the heating means to pass through
the charge or scrap mass as it is being introduced, as

well as after it is completely charged, but before the

exhaust fan takes over.
The interim idling step is important, not only in ac-

~ complishing the desired type of full heat flow through
the foll charge, but also in more efficiently and efiec-
tively bringing the charge up to full heat. Frogressive

portions of the charge are warmed as they are progres-

sively introduced with minimized heat load on the equip-

ment. Difficulties incident to a cold charge are avoid-
ed, a better heat economy is attained, wear and tear on
the equipment is minimized, and a desired type of heat
flow through the charge is accomplished. The 1dling

temperature of the hot gas supplied by the heater A
‘may correspond to the full operating temperature, but
- is preferably slightly lower, for example, in the neighbor-
hood of 100° to 300° lower, where the full operating
~ temperature is about 1400 to 1500° F. I employ this:

same principle in preliminarily heating - the containers
10 up in starting the operation; and, during the first
charging of the metal materials, I maintain the idling

hot heating gas flow to set up proper flow channels or.

passageways through the materials.
- What I claim is: -

1. A method of pre-conditioning metal materials 1in
the nature of scrap, sponge and briquettes within a
conditioning chamber defined by the inner periphery of
an upwardly-projecting enclosing container having a

swingable bottom grate for maintaining the materlals

in position therein during their conditioning and for
thereafter charging the materials into an open mouth
of a melting furnace which -comprises, inducing a velocity

flow of hot gases uniformly upwardly through a cen-
tral area of the bottom grate in an inwardly-spaced

relation from the Inner periphery of the container info
the lower end of the conditioning chamber; flowing the

 hot gases substantially uniformly upwardly along the

conditioning chamber and out of the upper end of the
container, while progressively charging the metal ma-
terials downwardly through the upper end of the con-
tainer along the conditioning chamber into a supported
relation on the grate until the chamber is fully charged

with the materials, and while establishing flow channels
“for the hot gases through the materials; then placing a
" hood over the upper end of the container and applying

a controlled positive upward drawing-off force to the

hot gases through the hood, while maintaining an up-

ward flow of the hot gases along the established flow

channels through the materials until the materials in the

conditioning chamber are fully heated-up and condi-
tioned; and finaily, swinging the bottom grate to an open

~ position and directly charging the heated and condi- .

tioned materials into the open mouth of the melting
furnace. |

vy |
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of the container, the control of the

L4

hot gases in heating up and conditioning the material In
the conditioning chamber. . | - .

3. A method as defined in claim 1 wherein the hot
cases are introduced into the conditioning chamber
through a plurality of transverse rows of orifices in the
erate that are spaced inwardly from the inner periphery
positive upward
drawing-off force applied to the hot gases is accom-
plished by periodically taking mean temperature read-
ings of the hot gases in the conditioning chamber and
adjusting the size of a flow opening from the hood in
accordance therewith to maintain an effective condi-
tioning of the metal materials and conserve the .heat
of the hot gases during the heating and conditioning of
the materials, and the maximum temperature of the hot
oases that are being flowed through the grate i1s con-

trolled to prevent damage to the grate.

4. Apparatus for pre-conditioning metal charges in the
nature of scrap, sponge and ore briquettes and for charg-
ing pre-conditioned metal materials mto a melting fur-
nace comprising, in combination, an elongated container
having an open upper end for receiving the metal mate-
rials, having a heat-resistant wall defining an enclosing
chamber for conditioning the metal materials, and hav-

‘ing an open lower end for dicsharging conditioned metal

materials therefrom; a grate positioned on said container
for opening and closing movement at the open lower
end thereof to, when closed, define a retaining grate for
supplying conditioning heat to the metal materials in the

‘enclosing chamber and to, when opened, discharge condi-

tioned metal materials from the open lower end of said
container into the melting furnace; a hot-gas-generating
base unit having an open upper end for discharging hot

gases upwardily therefrom and for removably-supporting

the lower end of said container thereon with said grate
extending over the open upper end thereof to receive hot
gases therefrom, said base unit having means for supply-
inz the hot gases at a substantially uniform elevated tem-

perautre upwardly through said grate into the open lower

end of said container; means removably connected to the
open upper end of said container for positively drawing

~ the hot gases from said base unit upwardly through said

45
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2. A method as defined in claim 1 wherein, the positive

upward drawing-off force applied to the hot gases through
‘the hood is controlled to maintain the grate within a

maximum temperature of about 1550° I, to maintain

70

the temperature of the hot gases within the conditioning

chamber at about 1400° to 1450° ‘F., and to assure a

maximum efficiency of utilization of the heat of the

Y|

orate and for controlling the rate of withdrawal of the

oases from the open upper end of the container, sub-

stantially uniformly through the metal materials within
the enclosing chamber, and in a partially cooled condi-
tion out through the open upper end of said container;

‘means for moving said container after the metal materials

have been conditioned within the enclosing chamber from
said base unit into an aligned position with the melting
furnace, and means cooperating with said container for
swinging said grate to an open position to discharge
the conditioned metal materials into the melting furnace.

5. Apparatus for pre-conditioning metal charge mate-
rials in the nature of scrap, sponge and ore briquettes
for introduction into an open mouth of a melting furnace

 which comprises, an elongated container having an open
upper end for receiving the metal materials, having a

heat-resistant wall defining an enclosing chamber for con-
ditioning the metal materials, and having an open lower
end for discharging conditioned metal materials there-

from; a grate swingably positoned on said container for

opening and closing movement at the open lower end
thereof to, when closed, define a retaining grate for sup-

plying conditioning heat to the metal materials in the

enclosing chamber and to, when opened, discharge con-
ditioned metal materials from the open lower end of said
container into the melting furnace, means connected to
said grate and operatively positioned on said container -
for opening and closing said grate, and said means has

portions to centrally-c'ooperatively'—align said container
with and above the open mouth of the melting furnace

before said grate is opened to discharge the conditioned
metal materials therein. - |
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6. Apparatus for pre-conditioning metal charge mate-
rials in the nature of scrap, sponge and ore briguettes
for introduction into a melting furnace which comprises,

verticaliy-elongated container having an open fcp end

for recetving the metal materials, having a heat resistant

wall defining an enclosing chamber for conditioning the
netal materials, and having an open lower end for dis-
charging conditioned metal materials therefrom; a par-
tible grate, means swingably mounting said grate at the
cpen end of said coniainer and normally biasing it to-
wards a closing position with respect to said container,
means for sugplyinb conditioning heat up through said
rate when 1t is in its closed position for conditioning
metal materials in the enclosing chamber; and operating
means carried by said container, operatively connectzad
at one end to said grate, and constructed for nulling
movement at 1ts opposite end to open said grate against
the normal closing bias of said first-mentioned means
and discharge conditioned metal materials from said
container into the melting furnace when said container
has been meoved into alignment with the melting furnace.

7. Apparatus for processing metal charge materials
in the nature of scrap, sponge and ore briquettes fer in-
troduction into an open mouth of and for melting in a
furnace which comprises, a pre-conditioning contaizer

having open upper and lower end portions and having a

heat-resistant wall for receiving the metal charge mate-
rials and pre-conditioning them therein, a partibie grate
swingably mounied on said container at the lower end
porticn thereof for movement between open and closed
positions with respect thereto, means for normally main-

taining said partible grate in a closed position, said csraie

naving tlow orifices therein to by-pass hot treating gases
theret hrovg’a an upwardl!v-open combusﬁon-—chamb‘_r-dp
fining base having wall portions for removably receiving
and supporiing said container when said partible grate
1s in its closed positicn and for supply Ing hot ¢combustio

gases upwardly through said grate into said contalmr
to pre-condition the metal cha r“e materials therein, means
for positively drawing the hot gases upwardly along said
contamner through the metal charge materials therem and
out of the open upper end portion of said container, and

means for indicating and controlli ng the temperature of

the hot gases moving through said grate to prevent over-
heating of said grate and for mdicatmg the mean item-
perature of the metal charge materiais in said container
and countrolling the cutflow of the gases from the upper
open end portion of said container {0 assure an efective

pre-conditioning of the metal charge materials within said
container.

8. Apparatus for pre-conditioning metal materials in

the nature of scrap, sponge and ore bnquettcs for intro-

duction 1nto an open mouth of a meliing furnace which
comprises, an upwardly-elongated container having upper

and lowel open end portions and having heat-resistant

walls defining an enclosing chamber for receiving metal
coarge materials therein, a pariible grate %wmﬂably mount-
cd at the open lower end portion of said container to nor-
mally move to a closed position for receiving the metal
charge materials thereon, a hot-gas-c generating base posi-
ticned to removably receive the bﬁttﬁm end portion of said
container thereon and to sunply hot trea ting gases up-
wardly through said grate into said container and through
the metal charge materials therein to pre-condition them,
means for lifting said container off
pre-conditioning of the metal charge materials therein and
for moving said ccntainer into a cooperating position
with the open mouth of the melting furnace, and mezns

carried by said container and cooperating with the melt-

Ing furnace for centering the bottom end portion of

sald container above the open mouth of the furnace and
for then swinging said partible grate to an Opeén pPOosi-

ticn to discharge the pre-conditioned materials into 'tb
melilng furnace.

sald base after the
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9. Apparatus for pra- netal cha
rials in the nature of scrap, DOn g ore brig
for introducing them when pre-con dmuned nto a ._,;*en
mouth of a mejting furnace which comprises, a verticali
eicngated C(}Hﬂltii}ﬁlng container having an open Imw
end portion and having a heat-resistant enclosing wall
defining a conditioning chamber for the metal charge ma-
terials therein, a part luie grate operatively carried by said
container for swinging movement between a closed posi-
tion with respect i{o the open end lower portion of said
container to support thﬂ metal charge meaterials mercm
and 1o an open position to charge pre-conditioned metal
materials intc: the open mouth of the furnace; a combus-
tion-chamber-defining base for receivably- sumy@m“g satd
container and said grate WL&‘I said grate is in a closed
position and for supplying hot conditioning gases through
said grate into the chamber of said container and up-
wardly through the metal charging materials therein for
pre-conditioning them, said base having an outer wall
aefining a combustion chamber and a centraliy-projecting
wail daﬁmﬁg a central support for said grate, means far
lifting said container and said grate off said base and int
a position above the open mouth of the furnace, and means
cooperating with said lasi-mentioned means for positively
centrally aligning said container with and above the
epen mouth of the furnace and for swinging said partibie

grate 1nto an open position to discharge pre-conditioned
mut‘ﬂ charge materials therein.
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i0. Apparatua for pre-conditioning metal charge ma-
terials in the nature of scrap, sponge and ore bri igue ttes
and for charging the pre-conditionsd metal materials into
an open mouth of a melting furmace which comprises, an
clongated conditioning container having a heat-resistant
wall defining a conditioning chamber fo receiving the

meial charge materials therein and having an open lower
end portion, a partible grate, means swingably mounting
said grate on said contziner and balancing said grate for
normally maintaining it in a closing-off position with
respect to the opan lower end per*ion of said container
and for utilizing the weight of the charge materials to
support the metal charge materials thersin, means for
conditioning the metal charge materials within said con-
tainer, and means associated with said container for o cpen-
ing said partible grate to discharze pre-conditioned meta
charge materials therefrom into the ocpeir mouth of the
meiting furnace when said container has been removed
trom said base.

11. Apparatus as defined in claim 10 wherein said
means for orﬁnmg said partible grate comprises, swing
E}.I'Hla carried by said container and operatively connected
to side portions of said grate, lifting lugs projecting out-
Waldw from end portions of said partible grate, and cabie

- means operatively connected to said lifting lugs for swing-

ing said partible grate outwardly on said container to open
it on said container.

12. Apparatus as defined in claim 19 whpreiu, lugs are
carried by the furnace, and said cable means is provided
with means for demmabm—connectloﬁ with sard last-
mentioned Iugs to open said grate when said contfainer is
hifted away from the furnace. |

13. Apparatus for pre-conditioning metal charge ma-
terials in the nature of scrap, sponge and ore brigucttes
and for charging the pre-conditioned metal materials into
an open mouth of a melting furnace which comprises,
an elongated conditioning container having a heat-resist-
ant wail defining a conditioning chamber for receiving
the metal charge materials therein and having an open
lower end porticn, a partible grate, means swingably
mounting said grate on said container and balancing said
grate for normally maintaining it in a closing-off position
with respect to the open lower end portion of said ¢on-
fainer to sufpf*rt the metal charge materials therein, said
grate having a close d—of’f cuter peripheral flange portion
that defines a closed-off area about the inner periphery of
said container and siso having a plurality of elongated

skl
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flow orifices through its inner transverse portion to define
a central area for passing hot gases in velocity streams up-
wardly substantially uniformly into the conditioning cham-
ber of said container and away from outer- peripheral
portions of the charge materials in the chamber, a gas
generating base for removably supporting said container

and said partible grate and for supplying hot condition-
‘ing gases upwardly through the flow orifices of said grate.

into the conditioning chamber of said container through

the metal charge materials therein for pre-conditioning
them, and means associated with said container and the
‘melting furnace for opening said partible grate to dis-
- charge pre-conditioned metal charge materials therefrom

3,180,724
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into the open mouth of the melting furnace when said
container has been removed from said base.
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