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1 Claim,

The present invention relates to improvements
in metal pots for slug casting machines of the
general class disclosed in U. 8. Letters Patent No.
436,532 granted September 16, 1890, wherein com-

5 Dposed lines of character bearing matrices are
presented edgewise against one face of a slotted
mold and a mouthbiece on: the metal pot- is
brought against the opposite mold face in order,
through the action of a sprihg actuated pump

10 Dblunger within the pot and controlled by a rotary
cam, to force molten metal outwardly through
the mouthpiece of the pot into the mold siot
and against the characters on the matrices ‘alined

along the opposite side of the slot to thereby cast

15 & type bar or slug. : .
As ordinarily constructed, the metal pot used
in machines of this class comprises a’ reservoir
portion containing a supply of molten metal, a
pump well within-the reservoir having a port for
r admitting metal into the well froim the reservoir,
=Y and an upwardly and forwardly extending passage
or throat leading from the bottom of the well, the
upper end of the throat being provided with a
mouthpiece, which by a forward rocking move-
.. ment of the pet to casting position, engages at its
=7 outer side with the back of the mold. Normally,
the pump plunger is held in raised or retracted
position by a controlling cam, and once during
each cycle of operation of the machine, rotation
08 of the cam brings a depression therein to a posi-
»Y 4ion which permits the plunger to descend under
the influence of a powerful actuating spring and
thus force the molten metal below the plunger and
in the throat ahead of the plunger through one
oy OF mOre TOWS of exit holes in the mouthpiece and
“? into the mold slot, the path of flow of the metal
according to the usual previous practice, being
kept ‘as direct and free from obstructions as pos-
sible so"as not to unduly resist the force with
which the metal stream enters the mold.

Since the maximum level of the metal in the
pot reservoir must always be maintained some-
what below the level of the exit or outlet holes
in- the mouthpiece in order to avoid spilling of
the molten metal as the pot rocks to and from
casting position, it follows that there is always

a volume of air in the throat of the pot above.

the normal metal level therein, even when the
mouthpiece is advanced and engaged with the
mold prior to the casting operation. Moreover,
it is- well known that, due to exposure to the
atmosphere, the molten type metal rapidly chills
and oxidizes on its surface resulting in the ac-
cumulation of a surface film of dross (lead ox-
65 ides, antimony and other impurities) which varies

in quantity according to the temperature at which
the metal is being run and the length of time it
may stand idle arid which film amounts in effect
to a chilled layer separated or floating, so to
speak, on the top of the hotter metal beneath.

Tt has been found from experience that the

air in the throat of the pot above the surface of
the molten metal therein and in the mold:slot,
together with the dross accumulation on the sur-
face of the molten metal in the throat have a di-
rect and detrimental effect on the solidity of the
type slugs and on the quality of the type face cast
thereon against the punched characters on the
matrices alined at the front of the mold slot,
it being understood that the size of the mold slot

[

10

and of the type: face varies according to the-

class of printed matter to be produced from the
slugs. -
While it is practically impossible to say pre-
cisely just how and to what extent the air and the
dross respectively contribute to producing a det-
rimental effect on the slugs, the results of long
experimentation point to this explanation; that

“the dross on the surface of the metal in the pot

throat -dominates the constituency of- the first
charge of metal which enters the mold and casts
against the cold matrices and that. the natural
cooling effect of the air and the sudden chilling
of the impure metal produces on the type face
imperfections commonly known as frost spots
and shrinks or wrinkles which directly impair the
quality of print which it is possible to obtain
from the slugs.  Moreover, the sudden action of
the pump pluriger when it is released drives the
metal and the air in the throat above the metal
forwardly into the mold with such force that the
air produces a strong buffing action and is trapped,
except for such small quantity of air as may es-
cape through small vents which are usually pro-
vided, and the air so trapped often forms slight
depressions or hollows on the type face and also
pockets beneath the type face and throughout the
body. 6f the slug. Such air pockets, especially
those near the surface of the type face; frequently
cause the chargcters cast on the slug to cave in,
especially when subjected to the pressure applied
in impressing -the characters on the slugs in
stereotype paper matrices so widely used in mod-

ern printing processes.

Various expedients have heen resorted to in
attempting to correct the foregoing defects and
thereby produce -solid slugs with a smooth and
perfect type face comparable with that of indi-
vidual type. Among these expedients are ar-
rangements to enable the air in the mold and pot
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throat to be vented therefrom more adequately,
the provision of more perfectly smooth walls and
an uninterrupted path of flow for the molten

metal, and the application of a more sudden

action and greater pressure to the pump plunger
to throw the metdl directly into the mold and
against the matrices with greater force. These
expedients however have, at best, been unsuc-
cessful, they resulting in only a small degree of
improvement in solidity of the slugs or the quality
of the type faces thereon under certain working
conditions and frequently, whatever improve-
ment has been effected in one of these conditions
has only been possible at the sacrifice of the
other,

The primary object of the present invention is
to effectively overcome the aforesaid defects un-
der all working conditions, that is, for different

speeds of casting and for all sizes of molds and-
‘To this end, the invention provides.

type faces. -
means which are believed to be contrary to the
‘principles heretofore considered essential to the
casting of type slugs in machines of this class.

have a direct and unobstructed path of flow, the
present  invention provides a deliberate inter-
ference in the form of walls or baflle means so
located ‘as to divert the path of flow of the metal
stream -yet not unduly reduce the force with
which the stream passes out of the mouthpiece
and into the mold. It has been found that the
violent churning action produced when the metal
stream impinges against the baffles and flows
around them under the confinued action of the
pump plunger causes.the dross accumulation. to
be  instantaneously broken up and thoroughly
mixed with the hot and pure molten metal be~
neath: its surface ‘before the metal passes into
the mold. Thus, the dross particles no longer
predominate in the portion of the metal stream
which first strikes the matrix characters, and
although the baffles act as a deliberate obstruc-

tion to the direct flow of the stream of metal they

are so formed and located as to allow the metal
to flow around them under the full force of the
pumping action. Moreover, the pressure or
quantity of unvented air left in the mold is not
so great nor so likely to be trapped as hereto-
fore in undesirable hollows or . pockets,
momentary hesitation in the flow of the metal
stream by the action of the baffle means, al-
though such hesitation. is so slight as not to re-
tard the casting operation, permitting the air to
be: more completely vented before the metal
enters the mold. ‘

‘The invention also provides baffle means of the
kind just described, in the form of a movable
baflle member. or obstruction in the path of flow
of the molten metal, the arrangement of the
movable bafile member being such that upon the
return stroke of the pump plunger immediately
following the casting operation, the bafie. mem-
ber will function as a valve to prevent suction of
metal backwardly out of the mold.

To these and other ends, the invention consists

in certain improvements and combinations and
arrangements of parts, all as will be hereinafter
more fully described, the features of novelty be-
ing pointed out particularly in the clalms at the
end of this specification.

“In the accompanying drawing: -

Figure 1 is a side elevation of a metal pot “of
the usual form showing one form of bafile. ac-
cording to the present 1nvent10n applied thereto,
the metal pot being shown in casting posxtmn

the.
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with it§ mouthpiece ‘engaged with the rear face
of a slug casting mold of a form commonly used
in machines of this class;

Fig. 2 ‘is a- vertical section, on an enlarged
scale, taken transversely through the mold and
the upper end of the metal pot shown in PFig. 1;

Fig. 3 is a vertical section.on the line 3—3 in

Fig. 2;

Fig. 4 is a vertical section-taken transversely
through the mouthpiece portion of a metal pot,
showing a modified form of the invention; ap-

Vphed thereto;

Fig. 5 is a partial vertical section taken on
the line 5—5 in Fig. 4;

Flg 6 is a vertical section taken transversely
through the mouthpiece portion of a metal pot
showing another form of the invention applied
thereto, and .

Fig. 7 is a partial vertical section taken on
the line 7—17 in Fig. 6.

Similar parts are designated by the same ref-
erence characters in the several figures.

The invention is shown in the present instance
for purposes of.illustration as applied to a metal
pot of the usual form employed in matrix com-
posing and line casting machines of the Well
known class hereinbefore referred to, but it will
be apparent to those skilled in the art that the
invention is equally adaptable to other forms of
metal pots employed for casting type bars or

-slugs and that other forms of bafiles may be em-

ployed, either. direcilyin -the metal pot mouth-
piece or in-the upper end of the metal pot throat
above the type metal therein, the invention not

- being limited in these respects except to the ex-
tent that the baffle member shall be so located

as to lie in the path of flow.of the metal stream
and above the normal level of the metal in the
metal pot.

As shown in the accompanylng drawing, the
metal pot | shown in dotted lines in Fig. 1 is con-
tained within a housing or jacket 2 and may be
provided -with a burner or other suitable or well
known means for heating it, the metal pot com-

prising -a cylindrical pump well 3 fitted with a

pump plunger 4 which is reciprocatory vertically
therein, and a passage or throat 5 which com-
municates with the bottom of the pump well and
leads: unwardly and forwardly therefrom to a
mouthpiece 6 which forms the outlet for the
metal pot. The mouthpiece is suitably secured
to the upper end of the walls of the throat, as
by screws T or by a dove tail joint. tightened by
a wedge-shaped gib '8 as shown in Fig. 4. A side
wall of the pump well 3 is provided with a port
9 which permlts moiten metal in the reservoir
portion {0 of the pot to flow into the well and
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throat portion when- the pump plunger is in .-

raised position as shown in Fig. 1. The forward
or-outer side of the mouthplece when in casting
position, engages the rear face of the mold I
having a slot 12 therein in which the type slug
is to be cast-against the edges of the composed
line of matrices M alined along the opposite or
front face of the
punchings M’ alined at the front of the mold
slot. “The form of the mold and the arrange-

ment of the metal pot whereby the latter is caused

to tilt ‘to and from casting relation with the

‘mold, and also the drrangement of parts for’

applying sprlng pressure to the piston 4 and for
releasmg ‘the-same. under control of a so-called

‘bump cam while the metal pot is in castiig posi-
.tion a5 shown in Fig, 1 will be understood to be
the “same’ as ‘commonly employed in “the usual %5

mold- with their character
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form of slug casting machines of the class here-
inbefore referred to, and it is deemed unnecessary
to herein show or explain the “details of con-
struction and operation of ‘these parts since they
are well known to those skilled in the art and
they form no pertinent part of the present in-
vention. ) : .
‘Heretofore, it has been considered essential to
tiave the walls of the metal passage or throat 5
45 smooth as possible and to avoid obstructions
in the path of flow of the molten metal when the
pump plunger is released, in:order to-allow the
stream of molten type metal to flow as freely as
possible and ‘with -maximum velocity under- the
influence of the pumping action into the mold
and against the edges of the matrices alined in
front of the casting slot. However, it has been
found that this principle of free flow of the metal
stream permits the layer z on the surface of the

¢ molten metal in the throat and consisting of an

accumulation of oxidized metal or dross and im-

purities to dominate the content ‘of the first por-

tion of type metal pumped into the mold and im-
pinged against the character punchings on the
matrices. - Moreover, the portion of ‘the passage
or throst ‘5 above the normal level of the molten
metal, the average normal level being represented
in Fig. 2, contains a body of air, and the casting
slot in the mold. also contains a quantity of air
which varies according to the size of the casting
slot.  Consequently, when. the pump plunger 4 is
released, not only iwill the accumulation of dross
and impurities on-the surface of the type metal

“in: the ‘throat pass: in more or:less concentrated

form . directly to the matrices but the unob-
structed flow of the metal together with the sud-
denness of the pumping action will allow very
little of the air ahead of the metal toescape. The
result therefore has been that some of the. air
ahead of the metal stream. becomes trapped in
the cavities formed by the character punchings
in the ‘matrices and, to a much greater extent,
forms air holes or pockets beneath the type. face
and throughout the body of the cast slug. - Since
the matrices are cold when the cast’ is” made
against: them, the dross: accumulation together
with the hot metal immediately following it and
to someé extent mixed with it, suddenly chills
when it strikes the cold matrices and forms frost
spots ‘and wrinkles on ‘the face of the type char-
‘acters so that the cast characters do not present
a sufficiently smooth  and perfect surface to
properly take ink for printing purposes, the im-
perfections being particularly evident when the

5 slugs are used for direct printing therefrom on

hard or glossy paper.

According to the present invention, the prin-
ciple of free and direct flow of the molten type
metal into the mold and against the matrices is
supplanted by a prineiple contrary thereto and
which every effort heretofore has been made to
avoid in constructing metal pots of this closs and
in attempting to improve the quality of the cast
slugs.

One embodiment of the present invention. is
shown in Figs. 1 to 3 inclusive wherein the metal
pot mouthpiece § contains the usual row of exit
or outlet. orifices. 14, the mouthpiece being pro-
vided, immediately in rear of the exit orifices,
with an enlarged chamber {5 which extends
jongitudinally of the mouthpiece or transversely
of the throat. A baffle member {6 is mounted in
the chamber 15 and extends along the upper wall
thereof, this baffle. member having a continuous
rib 1T which projects downwardly therefrom into

3

proximity with the lower wall of the chamber 15
and across the path of flow of the metal stream
from the throat of the metal pot to the exit orifices
of the mouthpiece. The baffle member 16 is pref-
erably constructed with a longitudinal flange por-
tion 162 which is fitted infoa recess 18 formed by
an enlarged portion of the chamber 19, this recess
extending longitudinally along the rear portion of
the mouthpiece §, and the flange portion 162 is
provided with a slot 18 which extends longitudi-
nally thereof but terminates short of the ends
of the flange portion 162, this slot permitting

<t

free passage of metal from the throat 5 into the -

chamber 15, The upper and lower walls of the
siot 19 are tapered or bevelled in opposite direc~
tions so ‘that the width of the -slot opening
through which the metal enters the chamber 5
is somewhat less than its width on the side toward
the throat 5, and the narrow side of the slot is

located at such a height:that metal discharging 2

from the throat through this slot will impinge
against the face 20 of the rib 17 which is oppo-
site to the slot 19. It will thus be seen that the
rib 17 is positioned so that it will effectively ob-
struct the direct flow of metal from the throat 5
of .the-metal pot to the mold slot 12 and that it
thereby constities a bafie against which the
metal stream is compelled to impinge and around
or beneath which the metal must flow before it

passes through the exit orifices 14 in the mouth~ 3

piece in order to enter the mold slot. )
In the form of the invention shown in Figs. 4

and 5, the mouthpiece 21 shown ‘is substantially

the same as the one commonly employed at: pres-

ent on commercial slug -casting machines of the I

class referred to. According to this form of the
invention however, the upper and lower walls of
the throat 5 immediately behind the mouthpiece
are oppositely bevelled to provide a flared or
widened chamber 22 between the upper end of
the throat 5 and the exit orifices 212 of  the
mouthpiece, and a rod 23, which may be secured

at its ends to the metal pot by screws 24, ex-~
“tends across the flared or widened chamber 22,
each end of this red being seated in a recess 25 at 4
The rod 23 lies.

each end. of the chamber 22.
directly in the path of flow of molten type metal

~when the latter is pumped upwardly in the throat

5§ and it serves-the same purpose as the flange 11
previously described in connection with the bafile

member 16, the bafie in the form of the rod 23,

however, permitting the molten type metal to
pass around both sides thereof.

In the form of the invention shown in Figs. 6
and 7; the mouthpiece § which is like that
shown in Figs. 1 to 3 inclusive, is provided with
a baffle in the form of a rod 28 which extends
longitudinally across the chamber 15 in-the

‘mouthpiece, ‘but the bafile in this instance Is

movable instead of stationary. Instead of secur-
ing the baffle to the upper end of the pot ‘throat
or to the mouthpiece, the mouthpiece is provided

40

e

(7Y

60

with a recess 21 at each end beyond the chamber -

{5 in which the respective ends of the baffle rod
96 are fitted movably, these recesses being so
located as to retain the bafile 26 always in direct
line with the path of flow of the molten type
metal passing from the. throat 5 into the mold,
but these recesses are of sufficient depth in the
mouthpiece to permit the baffle to move hori-
zontally toward and from the upper end of the
throat 5. A plate 28, corresponding substantially
to the flange portion 162 of the bafile member 16
and provided with a slot 29 terminating short of

65
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the ends thereof and communicating with the yg
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throat, serves to retain the bafile rod 26 within
the recesses 27 in the mouthpiece, and the for-
ward side of the plate 28 is provided with a seat
30 into which the baffle rod. 26 is adapted to fit
when in its rear position. The plate 28 is mere-
ly seated loosely in an enlarged recess portion of
the chamber [5, as in the case of the baffle mem-
ber 18, as clearly shown in Fig. 3, it being unnec-
essary to secure the baffle nember 16 or the plate
2§ rigidly in place, it being convenient not to do
so since they may then e easily removed for in-
spection or cleaning, by mere removal of the
mouthpiece from the metal pot. -

The movable bafle 26 shown in Figs. 6 and 7
functions not only as a baffle as described but it
also functions to overcome back suction of molten
type metal from the mold when the pump plunger
is retracted or raised after the casting operation.
Various schemes have been previously proposed
for controlling the back suction of ‘metal from

* the mold, ‘as for example the arrangement of &
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valve immersed within the metal and directly
controlled by thé pump plunger, as in U. S Liet-
ters Patent No. 1,732,075 granted October 15,

» 1929. The arrangement according to the present

invention however, has the distinct advantage
that by locating™ the valve above the -metal
level in the throat and as close ‘as possible to
the ‘mold, greater efficiency "is obtained since
the valve responds more quickly, and instantly
upon the start of the rise or retraction of the
pump-plunger, it cuts off the back flow of metal
due to ‘the -partial vacuum created in the pot
throat. The bafle26 in the present instance has

only sufficient horizontal movement to present -

openings above and below it for the passage of
the molten type metal when the metal is pumped

upwardly through the throat 5, the force of the

metal stream impinging against the bafe driving
it forwardly in the recesses 21 in which it is free
to move, and the suction due to the partial:vac-
uum created in the throat 5 upon the return
stroke of the plunger causes the baffle to instant-

1y return to its'seat 30 in the plate 28 and thereby

interrupt the action of the vacuum which would
otherwise draw unsolidified type metal backward-
1y out'of the mold through the orifices-14 in the
mouthpiece. : _ o :
The desirability and advantage of the valve

‘action just described will be apparent to those
skilled in the ‘art, it being well known that con-
tinuous -casting ‘in one mold over long periods

causes the mold to become so hot that the slugs

‘do ‘not ‘solidify. sufficiently before the return

stroke ‘of the pump plunger to prevent some of

“the metal ‘at the base of the slugs from being
‘drawn back out of the mold, and such undesir-

able withdrawal of unsolidified metal from the
mold is avoided by the movable bafile functionin

888 valve as hereinbefore described. .

In“each embodiment of the invention.shown,

2,103,995

a baffle. is provided which is located within a
chamber which is between the normal level of the
molten metal in the throat or. passage leading
from: the pump well and the orificed mouthpiece
or outlet through which the molten metal is in-
Jjected into the mold; and the baffle is elongated
and extends across the width of said chamber,
the latter-being preferably-of a width conforming
with the usual Jaterally widened or horizontally
flared form of ‘the throat, and the baffle ‘projects
partially across the height of -said chamber so
that. it ‘will be .directly in the path of flow of the
molten metal stream-discharging from the throat
and passing through this chamber on its way to
the-outlet and the mold when the pump plunger
descends to make a ‘cast.  In consequence, the
stream-of molten -metal will be violently churned
when it strikes the bafle and this churning action
will.be augmented by the deflection of the flowing
metal by the bafile against the walls of the cham-
ber as the metal ‘flows around the baffle on its
way through the chamber, thereby causing what-
ever -dross may lie-on the surface of the metal to
beinstantly -dispersed and thoroughly: mixed with
the hotter and pure metal under the surface, and
such -churning zction provides a ‘momentary in-
terval - which allows the ‘air which is forced
forwardly ahead -of the metal stream to be more
completely vented from the mold. The resultant

_slugs produced in accordance with -the present

invention show a-marked improvement in solidity
throughout and in"quality, particularly with re-
spect to-perfection of the surface of -the type
characters thereon, frost spots, “hollows  and
wrinkles being eliminated to-such: extent ‘that the
slugs :are -suitable for ‘direct printing -on hard or
glossy paper,-and even in cases where the let-
ters are -of the larger sizes, practically all objec-
tionable “imperfections -are ‘eliminated.

We-claim as ourinvention:— :

A metal pot for slug casting machineshaving a

. metalreservoir to-contain a body of molten metal,

a- well to receive metal from the reservoir and
having -means for forcing metal ‘therefrom, a
throat extending upwardly from the well to a
level-above that of the metal in the reservoir:-and
to a horizentally -elongated outlet of substantially
the same width as-the portion of the throat adja-
cent thereto for injecting-metal discharged from
the throat' into: a slug casting mold, a transverse
chamber substantially as wide -as the outlet.and
located between the normal level of metal in the
throat-and the outlet for the flow of metal there-
through, and ‘a solid bafie extending horiZontally
across said -chamber in parallel relation to the

- ouflet and disposed for the flow of metal around

and .beyond it in at least one unbroken ‘stream
before reaching the outlet,” ’

'LE ROY W. WILLIS,
EDMUND M. GOODBODY.
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