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This inviantion relates o methods :for casting

ingots, and the like, and is concemed with meth-

- ods for materially extending the life of ingot
molds, and with methods: for noticeably improv-

ing the character ‘of the ingots cast in the ingot

“molds.
It has been proposed heretofore to coa.t the in-

side of an ingot mold prior to casting an ingot .

‘moved around therein to effect o cnating opera-
‘tion, and the tar hose is inserted into the pail of

heated tar intermittently causing g, bubbling and

intermittent type of flow of tar in the tar hose.
The result is a non-uniform and uncontrolled

type of coating action with the emission of very
considerable smoke and offensive fumes. In this

‘method of liguid tar blowing an atomizing or

therein. In the commercial practice these meth-

ods have been limited 4o substantially the dry
pitch or sugar dusting method and to the liquid

‘tar blowing method. In the dry pitch or sugar

dusting method one man inserts a regular ajr
 hose into the mold and swings the hose around
and around to agitate the air, and at the same
time ancther .man dusts dry pitch or sugar into

the molds with a dipper:. The molds must be hot
enough to melt the pitch or sugar onto the mold

surface. - However, if the mold is too hot the
pitch or sugar burns away leaving only a car-

bonaceous residue which is injurious to an ingot,

surface, and with the steel of the ingot very

possibly absorbing the carbonaceous residue to

alter the chemical characteristics of the steel
ingot. If the mold is too cold the pitch or sugar
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will not be deposited on the mold but will collect |

in a large puddle at the bottom of the mold (as it
sometimes does even though the mold is of the
proper coating temperature) and this puddle of
mold coating material at the botiom of the mold
will splash and-even explode when the melten
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spraying action is not achieved, but the air blown
through the blow pipe merely serves to scatter

‘the tar around, One very definite fault of this

liquid tar blowing method is that the, coating ap-
plied is much too heavy, and in this connection I

have found that a very thin coating is decidedly

superior to a thick coating which may have an
adverse gaseous bubbling action and which may

" alter the chemical analysis of the ingot cast in
.the coated mold. This is: particularly true in
dead-killed steels and in the higher alloy steels,

Problems of too hot or too.cold ingot molds
adversely effect the liquid tar blowing method of
coating ingot molds, and with the molds too hot

“the liquid far may be burnt off {0 form a car-
-,benaceou., residue which is undesirable for rea-

sons discussed above. If the molds are too cold

the liquid tar may not properly adhere to the

inner surface of the mold. In any event; and in
the practice of the described methods of ingot

‘mold coating several steel companies have gone

so far as to build ingot molds preheating plants )

~ for bringing the ingot molds to exactly the de-

steel is first poured into the ingot*mold and
therehyr provides a very dangerous and unsatis-

factory condition. In any event, the very
haphazard coating achieved by the procedure

just described invariably results in a non-yni-.
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form coating on the ingot mold surface even

though the ingot mold is of exactly the proper
temperature to melt the dry pitch or sugar with-
out burning.  Uneven coating on the ingot mold
surface results in a non-uniform action on the
ingot cast with too much coating material in
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sired temperature: prior to coating the molds.
This operation entails a considerable cost factor
to say nothing of the initial and maintenance
cost-of the heating apparatus itself. .

- In times of ordinary production reqmrements

of steel thost of the steel manufacturing com-

panies have a sufficlent number of ingot molds
so that the ingot molds return to atmospheric
temperature between ingot casting operations.

This has been the reason that ingot mold pre-

 heating apparatus has been required in the man-

- some parts of the ingot mold and too little coat-

ing material in other parts of the mold.
The liquid tar blowing method of coating in-
got molds also requires the services of two men,
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one to insert the end of a hose into a bucket of

heated tar and to control the supply of hot tar, .

and the other to handle a blow pipe adjacent
the mold and through which compressed air is
passed. The hose from the tar bucket is con:

nected to the blow - pipe so that the passage of

- air through the pipe causes a suction in the hose

~ from the tar bucket to pull tar into the blow pipe.
The blow pipe is inserted into the ingot mold and

ner described in the preceding paragraph. How-

- ever, with large production requirements or with

an insufficient number of ingot molds available

‘the usual result is that the ingot molds must

be used to cast additional ingots so soon after
previous casting operations that the ingot molds

" never return to stmospheric temperature, It is

50

possible to coat ingot molds -with the known

- methods if the ingot molds do not exceed tem-
. peratures of approximately 350 degrees Fahren-

80

- heit. However, in large steel production opera-

tions many of the ingot molds are being returned
to be used for casting with the ingot molds at
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tempere.tures df' ever 350 degrees Fahrenhe'it.'fd It
Is substantially impossible to coat ingot molds .
with known methods when the ingot mold has a

temperature of more than about 350 degrees

Fahrenheit.
- the mold temperature to drop by natural cooling
or by artificial means to a temperature below

350 degrees - Fa,hrenhert if the ingot mold. is to
be coated, or,'‘as is often done, the coating op-
eration is dispensed with and the steel is cast

directly in the uncoated ingot mold. It is now

It is therefore necessary to allow

2,343,842

has deposited thereon less than about .01 pound
of coating maferial. I particularly contemplate
that the atomizing gas be an inert gas, such as
carbon dioxide, specifically when the mold coat-

ing operation is to be performed upon ingot
molds having a temperature higher than about
350 degrees FPahrenheit. Further, I may dis-

place the air normally present in the ingot mold
- with an inert gas heavier than air, such as car-
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well understood that mgot mold life is materially' _

‘reduced if the mold is not coated.

It is the general object of my invention to'

avoid. end overcome the Toregoing . and other
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- difficulties of and objections to known ingot mold

coating methods by the provision of an improved
ingot mold coating method for quickly and uni-

formly coatmg an ingot mold whether hot or

cold. . .
" Another object of my mventmn is the pro-
- vision of an ingot mold coatmg method whereby
the ingot mold -can be ‘properly and uniformly

- coated even though-it is at a temperature of up

_' .' to about 800 degrees Fahrenheit.

. Another object of my invention is the pro-

- vision of a method for coating ingot molds
__;__"_L;_'__‘whereby the coating material is atomized and
_‘j_‘;,__"depomted as a very fine ﬂlm of umform thick-
° ness on the ingot molds.

"’ Another object of my- invention is the pro- |

- vision of a method of coating an ingot mold in
less: than about 30 seconds and so that each
| ‘squere foot of mold surface has deposited there-

- on . less than about - 01 pound of coatmg :
. material. -

Another object of my inventron is the pro-
vision of 'a method of coating ingot molds and
the like and -whereby the coating material is

atomized and directed to coating position by
. an inert gas, such as carbon dioxide, so as to
| 'matemany reduce theé burning off of the coat-
ing at elevated mold temperatures |

Another object of my invention is the prowsmn

of a method of coatmg an ingot mold wherein

the air normally within the ingot mold is dis-
‘placed by an inert gas and then the entire mold

o 'materlal |
| Another object of my inventmn is the pro-
vision of a mold coating method including the

is . sprayed w1th e.temized coatmg-

bon dioxide, for operations upon ingot molds of
a temperature higher than about 350 degrees

'Fahrenhe1t

For a better understanding of my 1nvent10n
reference should be had to the . accompanying
drawing wherein Fig., 1 i1s a side elevation of a

-typical apparatus adapted to practice the method

. of my invention; and Fig. 2 is a side elevation
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steps of Spra.ylng atomized coatlng material in

the form of substantially a circular cone and

effecting relative movement between the axis of

the cone and the axis of the mold to umfermlsr
coat the entire mold surface.

Another object of my invention is the pro-
vision of a mold coating method which can be
quickly’ and uniformly practiced by a single

eperator and which substantielly eliminates

supplemental mold heating or cooling equipment.

.The foregoing objects of my invention, and.

‘other objects which will become apparent as the
descrlptron proceeds, are achieved by the pro-

. vision of a coating method which includes the

- steps of standing the ingot mold upright, atomiz-
ing a liquid coating material with a gas, directing
‘the atomized liquid coating material with the

' atomizing gas so as to form a fully circular sub-
. stantially conical fine spray, eﬁ'eetrng relative

movement between the spray and the ingot mold

axially of the mold and at a speed so that sub-.
stantially the entire inner surface of the ingot

‘mold is coated in less than about 30 seconds
and so that each square . foot of mold surface

55

| under pressure.
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rather diagrammatically indicating the manner
of practicing the method of my invention. |

Having particular reference to the drawing,
the numeral 10 indicates generally a storage

‘tank for storing. the liquid coating material, I

should say here that the principles of my inven-
tion are broadly applicable to the handling and
depositing of an ingot mold surface of any of
a wide variety of coating materials. However,

. the method of my invention is best practiced in

conjunction with the improved coating material
including pigment, resin, drying oil, and thin-
ner, all fully disclosed-and claimed in Harold A.
Kelly Patent No. 2,289,709. Associated with the
storage tank 10 may be any suitable agitating

‘mechanism 12. The storage tank 18 is adapted

to be connected by a suitable conduit 14, usually
of flexible character, with an . atomizing and
spraying apparatus indicated as a whole by the
numeral 16,

The apparatus 16 includes a long handle por-

* tion formed of a pair of pipes 18 and 20 con-
40

nected together by clips 22 and a casting 24 so
that the pipes 18 and 20 are held in parallel re-
lation. The conduit {4 is connected to the pipe
20 and the pipe 20 in turn extends to a spray

gun 26 of the atomizing type and controlled by
a trigger 28. The spray gun 26 has a long
nozzle portion 30 terminating in a discharge
head 32. The nozzle 30 is approximately as long
as the depth of the ingot mold to be coated, for
example, usually about 6 feet. The pipes 18 and
20 connected to the gun 26 are generally about
4, feet long, and are positioned, as shown, at right
angles to the nozzle 30 so that the apparatus is
adapted to the mold coating operation, as here-
inafter pe.rtlcularly described.-

The pipe 18 is connected to the spray gun 26
in the manner shown, and at its other end is

connected to a conduit 24 of flexible character

which in turn extends to a suitable source of gas
If the gas employed is air the
conduit 34 will be connected to the usual air sup-
ply line (not shown) in the plant wher# the
equipment is used. If the gas employed is car-
bon dioxide or other inert gas the conduit 34 ex-
tends, as illustrated in the drawing, to a gas
transformer 36 adapted to control the pressure of
gas flowing to the conduit 34. The gas trans-

-~ former 36 is connected to a suitable gas storage
- tfank 38 which may or may not have a conduit 40
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extending to a sourcée of additional gas.

The trigger 28 of the spray gun 26 is conven-
iently controlled by a rocking lever 42 pivoted to
the pipe 20 and connected by a pull rod 44 to a
handle 46 pivotally secured, as at 48 to a bracket

50 extending up from the casting 24.

75

Turning now to Fig. 2 of the drawing, the nu-
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meral 50 indice.tes an ingot mold, partly broken:
. -away in section, adapted to be treated by the
- coating method of my invention.. The ingot mold -

50 is carried in an upright position upon any

- suitable type of flat car, drag, or dolly 32, and
“usually- adapted to mount ‘a plurality of molds

~ along in side by side relation. Ordinarily, a plu-

rality of the flat cars 52 are connected in

end to end relation for movement along a
 track 54 which runs parallel to an elevated plat-

form 56 so that once a row of ingot molds 50
" have been moved into position along side of the

platform 56 an operator can walk along the plat- -

form and perform a mold eoa.tmg operation upon

" each ingot mold in turn. Fig. 2 illustrates gen-

-erally the manner in which an opera.tor will em-
ploy the apparatus of Fig. 1 to achieve a mold
. coating. -operation. Specifically, the operator
grasps the handle portion of the. gpparatus pro-

vided by the pipes 18 and 20 and holds the handle

- portion substantiatlly horizontal to the ground

8

L

~ that when employing an mert g2as to atomize the'-:-
liguid coating material and to spray the atomized

10

with the nozzle portion 30 of the apparatus ex-

tending in a substantiaily vertical position.. Now

‘the operator will position the nozzle 30 axially

of the ingot mold cavity and will move the head

coating material against the ingot mold . cavity

surfaces that a very definite flash resistant re-
- sult is obtained. I believe that this result is due

to the fact that the atomized 11qu1d coating ma-
terial is substantially surrounded by and directed
by the inert gas which excludes the presence of

“air or oxygen from contact with the liquid coat-

ing material so that it ¢an be deposited upon
ingot mold cavity walls even though these cavity
walls are at temperatures- which would be sum-
cient to flash or ignite the coating material if air
or oxygen were preesnt adja.cent the material.
Further, I believe that the inert gas used to
atomize and direct the coating material against
the ingot mold walls is abeorbed to a considerable
extent in the liquid coatmg material and ‘is, in
fact, deposited therewith so that the inert gas acts
as a deoxidizer and makes the burn off tem- .
- perature of a coating material higher. In other
words, the relatively thin layer of uniformly ap-

- -plied coating material of my invention does not

32 of the nozzle 30 down to the bottom of the -

mold. Thereafter, the operator will depress the

handle 46 to opere,te the trigger 28 of the spray . -
" tively high residual temperatures prior to coating,

gun 26 and the apparatus will throw a fully cir-

cular substantially comoal or umbrella like spray
of finely .atomized liquid ooatmg material out

against the sides of the ingot mold. The operator*

will then raise the apparatus to effect relative

movement of the nozzle with respect to the axis
of the mold, and preferably the apparatus is

%

raised by the operator at g speed so that the en-

tire inner surface of the ingot mold is coated’

I, in less than about 30 seconds. The. appa.ratus is

J'Ca:

- heit, it is -

burn off. of the ingot mold surface in advance
of the molten steel in the same way that results

with other mold coating materials and a.pplied o

by different methods.

- When operating upon ingot molds having rela-

for example, temperatures of over 350 degrees
‘Fahrenheit, and up to or over 800 degrees Fahren-
»aetimes advisable to displace the air
from the uside of the ingot mold by an inert
a§ prior to coating the ingot molds. This may
be achieved in & plurality of ways, but I particu-
le.rly contemplate diecting the inert gas inte
" the ingot mold by means of the apparatus 16

- with the apparatus being adjusted: so that no

adapted to very finely atomize the liquid coating -

material with the gas from the storage chamber

38, and with the same gas being used to direct
the finely atomized liquid ‘coating material
against the inner walls of the ingot mold being -
coated. The speed of movement of the atomizing

and spraying apparatus with respect to ‘the in-
" side of the mold is such that no square foot of
ingot mold surface receives more than about .G1 .
pound and never more than .015 pound cf coating

“materia}l in the dried on state, e.nd usually about -
.005 pound of coating material per square foot of
ingot mold surface. I have found that one gal-

" lon of the improved liquid coating material dis-

closed and claimed in Mr. Kelly’s 'above ident1-
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lquid coating material is atomized and injected
into the ingot’ mold until a considerable propor-
‘tion of the air in the tngot mold has been. dis-
 placed by the inert gas, usually, an inert gas hav-
ing a greater specific gravity thaf air, for exam-
, ple carbon dioxide. Again, 1 may mtroduce into
the ingot mold an additional conduit which will
‘displace the air from the inside of the ingot mold

~ prior to the atomizing and spraying of the ingot

50

mold with the liquid coating material. Finally, I
may tliirow several pieces of dry ice solidified
carbon dioxide, into the bottom of ea.ch ingot
mold a minute or so. prior to atomizing and
spraying a liquid coating on’ the ingdt mold sur-

faces. : |

When inert gas is employed to e.tomize and

‘fleg patent will coat 10 te 12" ingot molds each 55 ‘spray the coating material or when inert gas is

having a cavity approximately 25 inches in di-
ameter and 72 inches in‘'depth. It should be

recognized that the human element in produc-

tion operations may cause the number of molds

treated -with a gallon of- coating materrai to be @0 casting’ operation so that substantially no inert .

more or less than .the last indicated ‘number. .

FPurther, I ha,ve found -that one man can coat a -

complete drag of approximately 35 molds in 8
to 10 miinutes or. less by my 1mproved method |

used to displace the air inside of the mold prior
- to coating or when a combination of these meth-
ods is employed I usually position & sheet of meétal -
over the top of the ingot mold until the ingot

gas will escape from the mold before ingot cast-
ing. This furbher eliminates a.ny possible ﬂe.sh

- or explosion.

From the foregoing it w111 be recognized tha.i

so that the actual spraying time per each ingot g5 the various objects of my invention have been

mold is often closer to 15 seconds than to 30.

The ‘method and apparatus just described is

adapted to be employed with air:as the ‘atomiz- "
ing gas when performing coating operations on
ingot molds below temperatures of ‘about 350 de-
srees Fahrenheit. In operations upon ingot molds.
having temperatures of greater than 330 degrees
Fahrenheit, and up to about 800 degrees Fahren-
heit. or more, the atomizing gas employed is an .

achieved by the provision of an improved, rela- -
tively inexpensive, -easily - practiced method

" whereby a singlé operator can uniformly and
. efficiently coat a large plurality of ingot molds.
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The ingot molds can be uniformly and properly

- coated substantially irregardless of the ingot

mold temperature, and even though this tem-
perature ranges from atmospheric temperature of
less than 32 degrees Fahrenseit up to temper-

inert gas, such as carbon dioxide. 1 he.ve found 75 atures. ot 800 degrees Fa:hrenheit or even more
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A very ﬂnely divided and atomized coatlng is
- provided of relatively thin but uniform charac-
. ter over the entire mold surface which not only

effects an economy of coating material but which -

" has been- found to be definitely superior to rela-
. tively thick non-uniform coaftings and to avoid
the formation of pockets of coating material

which results in explosions and gives unsatisfac- -

tory cast ingot-qualities. I have found that ingot
molds treated in accordance with my invention
and with the liquid mold coating material of the
identified Kelly patent result in an increase in

ingot mold life of three or even more times over

the life of an uncoated ingot mold, and that the

Ingots produced in the coated molds have no-
ticeably less surface defects than those produced

~in uncoated molds or produced in molds coated

by the dry pitch or sugar dusting method or by
the liquid tar blowing method. In fact, the sav-
ings resulting from the improvement in cast in-

2,343, 842 -

upright, atomizing a liquid coating material with

an Inert gas, directing the atomized liquig coat-

~ ing material with the- atomizing gas so as to

10

‘got_quality have been found to pay many times |

over for the mold coating costs.

While in accordance with the' patent ‘statutes -

I have specifically illustrated and described at

least one embodiment of my invention, never-
‘theless it is to be particularly understood that I
am not to be limited thereto or thereby, but that
the scope of my mvention is defined in the ap-
pended claims.
I claim:
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1. That method of coatmg mgot molds which

includes the steps of standing the ingot mold.

upright, atomizing a liquid coating materiaj with
an inert gas, directing the atomized liquid coat-
ing material with the atomizing gas so as to form
a fully circular substantially conical fine spray,
effecting relative movement between the spray
and the ingot mold axially of the ‘mold and at

- & speed so that substantially the entire inner

surface of the ingot mold is coated in less than
about 30 seconds and each square foot of mold
surface has deposited thereon less than about
.01 pounds of coating material.

2. That method of coating ingot molds which
45

includes the steps of standmg the ingot mold

form a fully circular substantially conical ‘fine
spray, and effecting relative movement between
the spray and the ingot mold axially of the mold.

3. That method of coating ingot molds which

| includes the steps of standing the ingot mold up-
- right, atomizing a liquid coating material with

carbon dioxide gas, directing the atomized 1iq-
uid coating material with the carbon dioxide gas
50 as to form a fully circular spray, moving the
spray upwardly through the ingot mold at a

speed so that each square foot of mold surface

~has deposited thereon less than about 01 pound

of coating material.
- 4, That method of coating molds which in-

cludes the steps of atomizing a liquid coating ma-

. terial with an inert gas, directing the atomized liq-

uid coating material with the inert gas soc as to

L form a spray, and effe¢ting relative movement
- between the spray and the mold to coat the sur—
face of the mold.

5. That method of casting an ingot which in-

-cludes the steps of standing an ingot mold up-

right, displacing the air from the niold - cavity
by an inert gas, atomizing g liquid coating mate-
rial with an inert gas, directing the atomized lic-

‘wid coating material with the gtomizing inert gas

through the inert gas in the mold cavity and
against the mold cavity surface to form a coat-
ing thereon, covering the ingot mold to prevent

- the escape of inert gas from the cavity thereof

until the ingot is cast, removing the cover and

- casting molten metal in the mold.

6. That method of coating an ingot mold which

| includes the steps of standing an ingot mold up-

40

right, displacing the air from the mold cavity
by an inert gas, atomizing a liquid coating mate-
rial with an inert gas, directing the atomized
liquid coating material with the atomizing inert
gas through the inert gas in the mold cavity and
against the mold cavity surface to form a coat.-
ing thereon. + |
- GEORGE R. HATCHER.
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