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A BSTRATCT

The importance of having a ''good system" for the casting of ferro-
alloys is stressed, a comparison is made between ladle practice and
the skimmer practice in tapping ferroalloys. Also the use of various
tapping and casting methods are described namely, Stack Casting,
Molds, Casting Machine, Casting Wheel, etc.

The advantages and disadvantages of each of the above methods and
practices are given. In some cases, the economic aspects of a given
method or practice are given based on the author's experience.

Figures are included describing the various casting methods and
practices. The use of the conventional stack casting method is not
recommended. The author makes clear that there is no '"one best" cast-
ing method. Each plant has its own methods and experiences; hence it
is difficult to make a general rule.

It is a fact that in the future, the customers for ferroalloys
will be more demanding. Therefore, the ferroalloys producers must
utilize the casting practice that provides a quality product, that
still can be sold at a profit.



CASTING FERROALLOYS

When a plant is projected to produce Ferroalloys, generally, prin-
cipal attention is given to furnace design, forgetting some very im-
portant aspects like the handling of raw materials and finished prod-
ucts. Within the handling aspects, there is a critical operation,
namely, the tapping to casting of metal.

The way a ferroalloy is cast will have great impact on different
aspects of production:

- The cleanliness of the final product.
— The amount of fines generated.

- The cleanliness of the Plant.

- The quality of the final product.

- The cost of product preparation.

- The cost of casting itself. etc...

Finally all these will affect the economic results of the opera-
tion.

A good design of the tapping system is very important; often the
operation of a furnace is adversely affected when for some reason it
is not tapped on time, due to some deficiency in the tapping method.
A furnace must be independent of the casting system.

There are many methods of casting, some are applicable to any ferro
alloy, others not. In the presentation, we refer mainly to manganese
alloys.

In this presentation, only the tapping of "single tap hole" fur-
naces are considered; we will comment briefly on furnaces constructed
with "double tap holes", with different levels for metal and slag.

The systems most frecuently used are the following:

1. - Tap from furnace to ladle with slag overflow. (Fig. 1)

1.1 - The metal is poured from the ladle to stack casting beds.

1.2 - The metal is poured from the ladle to molds (Fig. 1).

1.3 - The metal is poured from the ladle to a casting machine
(circular or belt type) Fig. 2.

2. - Tap from furnace through a skimmer (Fig. 3).

2.1 - TFrom skimmer to ladle once the metal is in the ladle it
can be cast in any of the alternatives described in item
# 1.

2.2 - From skimmer to stack-casting beds. (Fig. 3).

2.3 - From skimmer to molds (Fig. 4).

2.4 - From skimmer to casting machine (Fig. 5).



1 - TAPPING WITH LADLE

Tapping in this way has two great advantages:

a) Stream of liquid metal can be better controlled.
b) Casting temperature can be better controlled.

In comparison with other methods, ladle cast metal will be cleaner,
more dense, more uniform in size, with fewer fines generated overall.

The main disadvantage in the use of ladles is that their handling
require some type of heavy equipment such as overhead cranes, ladle
cars, ladle dumpers, etc. This type of equipment is expensive and re-
quires man power for the operation and maintenance.

The use of ladles in handling manganese alloys is not normally
done, as many people prefer tapping directly into a skimmer. The use
of ladles is common in handling silicon alloys especially when it is
necessary to submit the metal to a refining step.

In the basic design of the ladle casting method, it is very impor-
tant that the ladle capacity be compatible with the furnace production
rate, the type of product manufactured, and the tapping frequency. Of
equal importance is the selection of cranes, or other ladle handling
equipment, of sufficient capacity to handle a full ladle. Further, it
is important that the casting area be optimized, so that buildings
costs are minimized and at the same time to have an adequate area a-
vailable for molds.

As previously mentioned, the use of the ladle casting method repre-
sents a substantial investment because it is necessary to have a large
crane, as well as a large casting area, within a building with heavy
columns to support the crane and fully loaded ladle.

The present cost of a 50 tons. over head crane, and a building.to
house it and the casting area, is estimated to be $ 1,250,000.00 US.
Dlls.

We have a very favorable arrangement at our plant in Mobile, Ala-
bama (Fig. 6). Here the furnace, rate 40 MVA, produces Ferromanganese
and Silico-Manganese; originally it was designed for pig iron. A
ladle of 18 tons. capacity receives the metal with the slag over flow-
ing and immediately granulated with water; the ladle sits in a hydrau-
lically operated dumped fixed to the flat bed of a railroad car; the
dumper is remotely controled from the cab of the locomotive used to
move the railroad car; when the tapping operation is completed, the
railroad car is moved to an outside casting area approximately 100 me-
ters from the tapping area; here the slag is skimmed from the top of
the ladle; the railroad car is moved to a platform scale when the
gross weight is obtained; the railroad car is then moved to the metal
casting area where the metal is poured to stack casting beds located
very close to the railroad trucks. After the metal is poured into the
casting beds, the railroad car is returned to the platform scale where



a tare weights is obtained. Now we can determine the weight of the
tap. With this method of casting:

- The area required for casting is quite small.

— There is no need for an overhead crane.

~ There is no need for a building to enclose the casting area.

- It is rather easy to keep the casting area neat and clean.

- The entire skimming and metal casting process, which is rather
dirty, takes place far from the furnace area and near close by
the metalcrushing and screening plant. The casting beds are pre
pared using fines of the same metal being produced.

The entire operation, including tapping, ladle handling and prep-
aration weighing, casting, as well as cast-bed preparation is done by
a crew of five men per shift, which we consider our standard.

Generally, each plant has developed its own method in the lining of
ladles. Various materials are used for ladle linings such as refrac-
tory brick, clay, cement, refractory paste, sand, granulated slag,
carbon paste, etc.

Generally the life of a well-lined ladle is about 60 taps; after
that, the ladle usually requires only spot patching. The total repair
of a ladle is done infrequently; some ladles have been in service for
several years, requiring only spot patching as previously mentioned.

Quick movement of the ladle filled with molten metal is very impor-
tant in obtaining good results. The various movements must be made as
fast as possible to prevent the slag covered metal from becoming cold
with the formation of scrap that must later be reprocessed. It is
possible to establish a relationship between the quantity of scrap
(remelts) generated and the time required to empty the ladle at the
metal casting area (Fig. 7). This curve is in accordance with our ex-
perience in the manufacture of Silico-Manganese. The richness of the
remelts varies in accordance with the practice of each plant. In our
case, the metallic content of the remelts produced is approximately
10%.

In an operation "with slag" such as Ferromanganese or Silico-Manga-
nese, it is very important to skim the slag from the surface of the
metal pouring the metal from the ladle into the casting beds. This
maneuver has to be carried out very carefully so as to remove virtu-
ally all the slag while at the same time being carefull not to drag
metal along with the slag as "skimmings".

Once the slag is eliminated, the operator of the equipment used to
pour the metal from the ladle into stack a casting beds, into a molds,
or into a casting machine plays an important part. His ability will
reflect the final product uniformity, its density, its size, as well
as the quantity of fines generated.

As a general rule, the use of a ladle reduces the generation of
fines. This is true because the metal flows from a ladle and the met-
al temperature can both be controlled. These can not be controlled
when a furnace is tapped directly to its final receiver (mold, casting



machine, etc.). These advantages have been offset when a method such
as that practiced by Mizushima Ferroalloys is used; here, the metal
is tapped directly from the furnace through a double skimmer into
molds of a casting machine.

2 - SKIMMER

The use of a skimmer in the tapping operation has one great advan-
tage in that heavy equipment, such as a large crane, is not required
for its handling.

There are two main desadvantages:

a) On occasion, metal can be contaminated with slag if the skim-
mer is not working properly.

b) The generation of remelts can be excessive if the lengths of
the runners are too long.

As mentioned previously, this method does not require a crane of
large capacity or other heavy machinery to handle the tapping equip-
ment used. It does require additional space for a skimmer and for
rather lengthy runners. It is advisable to have 8 to 10 mts. of run-
ner between the furnace taphole and the carbon gate of the skimmer
(Fig. 3); after this, the length of the runners will depend on where
the metal and slag are to be cast. It is recommended that an attempt
be made to minimize the lengths of the runners, so as to reduce the
quantity of remelts generated as well as reduce the usage of runner
lining material and the labor to line the runmers.

The skimmer can be in a fixed position like the ones that we use
in our small furnaces or portable like the ones that Elkem Metal use
in Marietta or Temco in Tasmania.

A well managed skimmer practice can produce a clean alloy of good
quality; however, it does require experienced rather skilled workers.

Traditionally the skimmer practice has been used only where the
metal was cast into molds or into stack casting beds; now the metal
from the skimmer is being cast directly to cast machines; in this
case it is advisable to cast through two skimmers in series to make
certain that the metal is ®lag-free.

Furnaces with two tap holes at different levels, one for metal and
one for slag, similar to the ones that we have in our Tamos Plant were
meant to have only metal tap through one taphole and slag tap through
the other taphole; but in practice there are many times when slag
flows from the metal, perhaps five percent of the time. This would
not present a problem when the ladle practice is used; however, it
does present a problem when tapping directly to molds, stack casting
beds or casting machines; therefore it is necessary to install a
skimmer so it is readily available, should slag flow through the metal
taphole. 1In either event, the furnace must be completely tapped and
not plugged should slag appear in the metal taphole, as early plugging
of taphole will have an adverse effect on furnace operation.

The recovery of '"remelts from the runners as well as from the skim-



mer should be done every shift or in any event every 24
hours, so that the material can be remelted in a systematic manner. If

this is done, the smelting process will not be seriously affected.

Any delay in the use of remelts is hard to overcome, as the
smelting furnace normally does not accept high amounts of remelts.
When a furnace is producing Silico-Manganese, it is easier to remelt
this type of material.

There is not general consensus in favor of the skimmer practice or
the ladle practice, each plant has developed its own practice, and
the one that suits it purposes, where as, it might not at all accept-
able or adaptable to another plant. 1In all cases, the objective is
to "Obtain a final product of the highest quality at the lowest pos-—
sible cost".

STACK-CASTING, MOLDS, CASTING-MACHINE

Whether the ladle practice or the skimmer practice is used, the
metal is usually cast in one of the following ways:

STACK CASTING

Is the easier way to receive the metal.

In their simpliest form fabricated bins constructed of steel
plates up to 2-1/2" in thickness. Steel plate is used for floors as
well as for walls of the bin. Some plants use only alloy fines as a
bin floor; in this case the concrete must be reinforced to resist the
heat as well as the wear from the bucket of the front end loaders
used to reclaim the metal. In Temco,Tasmania, stack casting is used
with good results; here the bin walls are very strong being construc-
ted of corrugated steel {Fig. 3).

As the stack casting method is well known it is not necessary to
describe it further.

Problems.-
The stack casting method does present some problems:

l.- Using the skimmer practice, it is difficult to determine
exact production weights. Usually the correct weight is not
known until the metal is shipped. However, with the ladle
practice, gross and tare weights can be obtained; then,the
exact weight of metal poured into the stack casting beds can
be obtained by difference.

2.- A lot of fines are handled, first to form the beds and later
in handling the product. Several problems result in handling
these fines:

- Excessive front end loader time is required.

- Large quantities of dust are generated which lead to prod-
duct loss, contamination, electrical equipment problems,
poor house keeping, and unsanitary working conditions.



3.~ Wear and damage to the front end loaders used in reclaiming
the metal is high; even though the loaders are well constructed
and very rugged since working conditions are severe; damages to
loaders include burned or cut tires, broker transmissions, worn
and broken buckets. In brief, the maintenance of front end
loaders is expensive. Our experience with front end loaders
used in stack casting is that the maintenance cost approximate—
ly 20% per year of the total cost of the machine.

4.- When metal tapped directly from the furnace, it is difficult to
~control the thickness of the cast metal. 1In the area where the
metal stream first enters the casting beds, the metal is usu-
ally very thick.

As the metal spreads out, the layers become very thin at the
edges. Some operators are trying bins of different forms to
avoid the above but have not been completely successful in
their efforts.

5.- When for any reason, slag becomes trapped between the layers of
metal, it is very difficult to remove.

The installation of stack casting beds for a Ferromanganese
producing 50,000 metric tons. of alloy per year is approximate-
ly $ 600,000.00 U.S. Dlls.

Advantages.

The stack casting method has certain advantages which are attrac-
tive to some companies.

1) Relatively low operating expenses
2) Low Manpower requirements

3) Method does not require the use of a large overhead crane and
associated building costs.

The experience at our Mobile Alabama Plant where we have our fur-
nace has been favorable. Here there is plenty of space for stack
casting which is done outside some distance from the furnace and we
produce only one kind of ferroalloy at the time. On the other hand
our experience at our Tamos Plant has not been fully satisfactory, as
we have seemed to realized all of the disadvantages and not realized
fully all of the advantages.

However, it is costly to radically change from our present method
to another; nonetheless, studies with this in mind are underway.

MOLDS.

Usually molds are used in casting alloys of Silicon either using a
ladle or tapping down a runner directly into molds. In Casting alloys
of FeMn, SiMn cast-iron molds are not absolutely necessary.

There are various types of molds, all generally of cast-iron, some
with side bars of cast-iron with bottoms made of refractory material:
In Fig. 8, three types of molds are shown. The alloy cast into molds
is normally very clean.



Advantages.

1) Clean metal

2) Lower generation of fines

3) Less dust in the atmosphere

4) Better control of quality

5) Better control of production weights
6) Cleaner plant.

There is a variation of this system in which FeMn fines (or SiMn)
are placed on the floor and formed into the shape of molds.

This of course provides a "mold" less expensive than a cast-iron
mold. This method works well when used with ladles, or when the level
of the furnace taphole is no more than two feet above the level of the
molds made of fines. This method is not as clean as the cast-iron
mold method but appears to offer more advantages and fewer disadvan-
tages than the stack casting method. The advantages and disadvantages

of the method using molds made of fines are similar to those for molds
made of cast iron.

Disadvantages.

1) Investment.

At the present time, cast iron in molds cost approximately $ 0.55
per Kg. of mold. The ratio of mold weight to cast Ferromanganese
weight is 2.7 therefore, the cost of molds is approximately - - -
$ 200,000.00 US. Dlls. plus instalation cost.

2) High Maintenance.

When ladles are not used, mold wear damage is rather severe especia
lly to the one nearest to the furnace. Mold life in the manufacture

of FeMn is approx. 1500 - 2000 tons. of FeMn per mold if ladle is not
used.

3) High Operating Expense.

To remove the solidified casts from the molds and to prepare the
molds for the next tap require extra labor; further, a spray of carbon
base material is applied to each chill; this is also an added expense.
A furnace producing 160 M.T. of FeMn per day will require the prepara-
tion of 50 molds per day.

4) Tap thickness is hard to control when the furnace is tapped di-
rectly into molds; the molds nearest the furnace will fill more so
than those farther away. This can be overcome when the ladle practice
is used.

CASTING MACHINE

There are three well known types of casting machines.

a) THE CIRCULAR TYPE (CASTING WHEEL) (Fig. 2) in which square or
rectangular molds are mounted over a horizontal wheel that can be
moved in two directions, that is, forward or backward. There is a
fixed position at which the solidified metal is dumped from a mold
(temporarily raised) as the wheel rotates past this fixed spot.




This type of equipment is manufactured by Demag, Elkem and Tanabe.
At the present time there are several installations in operation for
casting FeMn and SiMn.

Since the wheel can move backward and forward, the operator can
control the mold thickness with good precision. To my knowledge there
is no place where metal is tapped directly from the furnace into a
wheel such as in the manufacture of calcium carbide. The technology
would be advanced considerably if it were possible to tap directly
into a casting wheel thereby providing an advantage over the "inclined
belt" casting conveyer which is a more complex piece of equipment
when compared to the casting wheel.

The investment cost of a casting wheel with capacity of 45 tons.
per tap of FeMn is approximately $ 900,000.00 U.S. Dlls.

Advantages.

1) Clean metal of good quality

2) Metal of uniform thickness

3) Low generation of fines

4) Dense metal

5) Possible elimination of crushing operation
6) Less generation of dust

7) Cleaner plant.

Disadvantages.

1) More space is required for a tapping area

2) No experience of tapping directly from the furnace, needs ladle
3) High operating and maintenance costs

4) High capital investment cost.

b) MOLDS MOUNTED ON TOP OF CARS.

Another system of casting into molds consists of molds mounted on
top of cars that move lineally at the same time that they are being
filled (Fig. 9). After the metal is solidified, the metal is dumped
from the molds by tilting them at a fixed dumping point.

This system is similar to the one described in Item a) but simpler
in its mechanism, although not as flexible. Usually the cars are
moved at a slow speed by means of a winch. Normally the metal is cast
from a ladle clamped in a tilting or dumping device. First one mold
is stationed below the ladle spout, filled and so as to provide room
for the second mold, etc. until the ladle is empty. Although this
system is usually used with a ladle, I believe that it can be adapted
to tapping directly from the furnace as is done with Calcium Carbide.

Advantages.

1) The tapping space requires a limited area

2) Clean metal is produced

3) Dense metal is produced

4) Metal of good quality

5) May be possible to produce lump sizes without crushing



6) Clean plant.

Disadvantages.

1) Limited flexibility
2) High operating and maintenance costs

3) Crushing required for smaller sizes, there by increasing the
generation of fines.

4) Relatively high capital investment costs.

c) CASTING MACHINE - INCLINED BELT TYPE.

A casting method utilizing a casting machine designed with an in-
clined travelling belt or chain conveyor is frequently used in Japan.

Japan Metals and Chemicals and Mizushima Ferroalloys for example
both use this type of a casting machine (Fig. 5). Generally the metal
is cast from a ladle to the casting machine; however, Mizushima has
developed a method whereby the metal is tapped directly from the fur-
nace to the casting machine. This of course offers many advantages
over the one utilizing a ladle.

This type of a casting machine must be equipped with a variable
speed drive to allow for rate of flow of metal from the furnace. A
well designed casting mold eliminates the need for a crushing opera-
tion; the metal needs only be screened, hence, the generation of fines
is minimized. Usually a casting machine of the type used in Japan is
designed for the production of specific sizes for specific customers.

It has been stated that this type of casting machine is costly to
operate and maintain; however, the present design of the Japanese
(Tanabe - Mizushima) is in the advanced stage, and according to the
users, the operating and maintenance costs are economical (we have no
actual data).

Advantages.

1) The final product is clean and uniform in size

2) Low generation of fines

3) Control of quality is good

4) Control of production weights is good

5) Small inside space for casting is required.

6) Partial elimination of crushing step is possible.
7) Clean plant.

Disadvantages.

1) High investment cost, at the present time, the cost of a
casting machine to handle the production of a 18 MW furnace is
estimated to be in the order of 1.4 million U.S. Dlls.

2) The operating and maintenance costs are in doubt.

In the table # 1 we have prepared a conventional comparison among
the stack casting, mold, casting wheel and casting machine practices.



CONCLUSTIONS

LADLE OR SKIMMER.

A ladle is indispensable when a refining operation is necessary, or
when the metal must be removed some distance for casting as we do in
our Mobile Plant. Also, when the practice calls for tapping into molds
and at the same time, one does not want to tap directly into them, the
only resource is the use of ladles of course, some plants use ladles
for reasons of their own, not giving consideration to any of the above.

The use of a skimmer has the advantage in that metal passing through
a skimmer can be tapped directly into molds of a casting machine as is
done at Mizushima.

STACK-CASTING, MOLDS, CASTING MACHINE.

I definitely do not recommend stack casting unless it can be done
at a distance from the furnace area as is done in our Mobile Plant.

With respect to the other casting methods, it is defficult the best
option, as each one has certain advantages and disadvantages.

In my judgment the practice of using stationary molds in casting
alloys of manganese will eventually disappear, but their use in the
casting alloys of silicon will continue at this time, the casting ma-
chine in the form of a belt conveyor appears to offer the most advanta-
ges; it can accept metal directly from a skimmer, it can receive

metal flowing at different velocities, as it is equipped with a varia-
ble speed drive, better control of metal size is obtained, the need

for crushing the alloy is virtually eliminated which, in turn, brings
about a reduction in the quantity of fines generated.

Again, in my judgment, the future will see an absolute need for the
use of casting machines if one is to deliver a quality product which
is essential in order to compete in all markets.

ACKNOWLEDGEMENT .,

The author wishes to thank Cia. Minera Autlan management the

opportunity to present this paper and to the co-workers for
their help.

REFERENCE .

Hooper R., The develop of the Ferroalloy Industry in Australia.
ILAFA Conference, México, 1978.



L

METAL SiLAG
i) o222

PLANT

FURNACE

A
AN

o - ¢
g |

\\\j

= v
ot 1
T !
eyl
] 1-— ———= ——=-<F=Fr
e s ol i e s o

SECTION A=A

FIGURZ ME [ — TAPPING FROM THE FURNACE TO LADLE AND POURING YO MOLDS.



T3IIHM INILSVD ANV

37dv1 NI

¢ N 3d¥Nold

3340 9v7S

(TSI
RIS
XA IRY
.oolno' SRR
RORIRNRN
RS SR
OSRIRIR
SRRRARKL
QRIXRIN
QARIIOOKNRS
R

ONIddVL



(OORW3L )

ONILSYD MNOVLS OGNV H3IWINS HLIM ONiddVl

i [ HIONOYVT : ]
E.lg_. MH_IJ F M«\wz | \WW:w..m
ke bt i ¥ T
I.lHnﬂfﬁ?H?iﬂL. - i e P i _—

ny
ngaw_ﬁ Eﬂ w |

“ I

d3AONNYT
ovIs

A_ Pt L

€

sN 3dnotd




i 4

FURNACE I |

| l

| :

i | SLAG |

ol 'OVERFLOW ! SKIMMER
i il MOLDS
yd

SECTION A-A

FIGURE N2 § —~ TAPFING THRCUGH SKIMMER AND 7O THE MOLDS.



]

" (VAIHSNZIW) 3NIHOVW ONILSVD GNV YIWINS HLIM ONIddVL —G °N 3unoid

- o v e g e

NOILO3S

wog 09

T3IHM L3INOOULS

/

Gdva OVS

N\

32130 ONIAING T
/ e e

1T
ey e e e I O N S I e T
i T T 1 ! Tl v T

—
-

WI3G NGiLVHIO
V2

[

AR RN RERAY

i |11
! LT T TR M (L]

H |
ibldeite ity

T

A

¥IAGNNVT 9VIS

e

QuVA 9VTs




INVd 180N woz mm:o_u

SNILSVD XOoViS

ONILSVD XOViS

V-V NOILO3S

SIZZON AVH4S ¥3LIVM

/
e T

HIANNY OVIS

(

TA3IA LNV d

WYOswUYVd
= 440 AINS 370V IALOWOOCT meﬂ._/‘

WY0JILVid 3TVOS

/

.n:ﬁuﬁmﬁ
& j
o _n ! _n n a a 2 o200 f_n HJ:J\,D\)\D\D ,M./MJQJ
| R O O O | ]
oo u o o o oo uu U0 0 U LR T o c
£

Q¥VA 9VIS

T
1
‘.
1
_ Q3LVINNVES



Kgrs.

1
I 7
/
3000
y
2000
A
P4
4
1000
pd
0 ]
[ I 1 | T ! 1 1 J
5 10 5 20 25 30 35 40 45

T IME (MIN.)

RATIO BETWEEN THE AMOUNT OF "REMELTS"
GENERATED AND THE TIME SINCE THE -

FURNACE IS PLUGED UNTIL THE LADLE IS POURED.

FIGURE - 7



>
=
(>
<
@
e
W
€

&
o
<.
z
RJ_.
o
.Tmm
2
©

CAST IRON -

FIGURE N& 8.~ YMREE DIFFERERT TYPES OF 1£OLDS.



HOLDS

o
™
-

FuRy

€

MOL LI
7.4 -\\un‘ T I~ qm
T O Mk R > Ml
SECTION

FIGURE K2 9

= LINFAK CARROUSELL OF MCLDS.




*UOT3IBOTJITenb uMo s3T @AY TTIM

*31siom 9yl o3 sjurod

jueld Yyoed °duryoew SUTISBD °9Yl ST poyjaw 3soq 2yl 9TqeI STYI YITM SOUEBPIODOE UT
@Jow pue poyisw 3saq 9yl o3 pauBrsse oie sjurod SSIT ‘USATS ST sjurod UT onTeA 9ATIETAL & 90eds yoes uj
*ONIISVO 40 SUOHIAW INZNAIAIA NIIMITE NOSINVAWOD TVNOIINAANOD - 1 # EIVI
SUVD NO
Ie € € v € & ¢ 3 QEINOOK STTOW
4z S 5 b 5 £ € 1 STTON XAMVNOILVIS
61 z z 7 A € B y TEHHM ONILSYD
(2d£L 10£9Au0))
L1 ¢ I I I ¢ 5 5 ANTHOVA ONIISYD
vz 1 S S g € € 4 INIISVD MOVIS

_INGR 10000¥d *1S0D ONIL
SINIOd | TMINOTY | NOTILVYANID | YHHSOND THL 40 | INGWISEIANI | -V93d0 QNV INIISVD 40 QOHLAW
VIOL ANVED |  SENIA 40 QEAN | H7IS WALIAd | ONIQIING | IONYNEINTVI | INGKISTANT
S I 4 %I D2 N O D




