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1 |
The present invention relates to Improvements
in the production of metal strips in the form
known in the printing art as rules, leads and the
like, such strips being formed directly from a
body of molten metal by the casting of a continu-
ous strip through a.mold. The casting preferably
~1s supplemented by a feeding device which forces
metal into the mold and 5 device which applies a
pbull to the finished strip as it emerges from the
mold. | : . |
Molten metal is forced into the base end of a
channel in the mold, within which the metal is
cooled and set, and is moved gradually out
through the outer open end of the channel as
an integral part of the finished strip. In order
to ensure rapid cooling and setting of the metal,
and thereby to increase the permissible rate of
feed, the mold is cooled, usually by means of g
water jacket extending around the mold.
The molds employed in the manufacture of
printers’ leads and rules, in accordance with the
continuous or intermittent casting process above
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referred to, are required to be strongly and ac-

curately constructed to withstand the extreme
fluctuations of heat and cooling, and at the same
time to produce a metal strip which will mest
rigid specifications of measurement and uni-
formity. | |
- The present invention is an Improvement upon
a mold of the general type which comprises g
pair of plates separated by two liners or Spacers
which form the sides of the mold, thess parts
being rigidly secured together by machine SCrews.
Because the assembly and accurate adjustment of
these molds requires factory supervision and fa-
cilities, it has been found desirable to provide
separate molds for each different shape and
thickness of lead or rule. - |
Objects of the present invention are to pro-
vide a novel and improved mold for use in the
manufacture of printers’ leads, rules, and the like
strip material, which is more strongly and effi-
ciently constructed than the molds previously
available in the art, which is further constructed
and arranged to permit of a more rapid rate of
cooling and of setting the molten metal, and g
substantially faster rate of extrusion of the fin-
ished strip from the mold, and which is well
adapted to be taken gpart and reassembled in the
lield and adjusted for the production of rules and
leads .of different dimension, without loss of ac-
curacy or effectiveness in use. . |
With these and other objects in view as here-
inaiter may appear, the several features of the
invention consist of the devices, combinations,
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and arrangement of parts hereinafter descriped
and claimed which, together with the advantages
to be obtained thereby, will be readily understood
by one skilled in the art from the following de-
scription taken in connection with the a.cCom-

Ppanying drawings, in which

Fig. 1 is a side view of a mold Nustrating in a
preferred form the several features of the inven-
tion: - . o

Fig. 2 is a sectional view taken on a line 9-—2
of Fig. 1; | - . S

Fig. 3 is an exploded view of the mold com-
prising the mating mold members, and a pair
of shims; S

Fig. 4 is a sectional view taken on 2 line §—a
of Fig. 2 to illustrate particularly the arrange-
ment of the cooling conduits in the male mold
member; and | |

Fig. 5 is a sectional view
a line 3—75 of Fig. 4. . o

The mold illustrated in the drawinz as em-
bodying in a preferred form the several features
of the invention comprises a pair of plates 18
and 12 which are constructed and arranged to
provide  the mating elements of an adjustable

of th_e' mold taken 'Ol'i-

mold. The plate 10 has mounted on the inner

face thereof a block 14 which forms the male
element of the mold. The block {4 is secured to
the plate {0 by means of a series of four machine
screws 8. The plate {2 has mounted along the
edges of the inner face thereof two bars {6 and
I8 which provide the side wall members of the
casting channel of the mold. 'The bar 18 is -
shaped, being provided at one end with a trans-
verse extension 20 which may be formed inte-
grally with the bar (8, or as a, separate piece and

. which extends across the face of the mold mem-
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ver 12 into engagement with the bar 18, and
forms an end wall, or closure, for the base end
of the casting channel. The bars (6 and 18 re-

~spectively are rigidly secured to the plate {2 by

means of a series of machine screws 24, the heads
ol which are recessed into the surface of the bars
16 and {8 respectively. A conduit 28 cut through
the transverse extension 20 of the bar {8 of the
mold provides an entrance or gateway through

- which molten metal is forced into the casting
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channel of the mold. It will be understood that
while the mold in the preferred form is con-
structed to include an end wall having a conduit
cut therethrough, the invention in ‘the broader
aspects is not limited to the specific construction
shown. The end wall 20 may, for example, be

omitted and the supply nozzle connected di-
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rectly across an open base end of the casting
channel. |

For adjustment of the thickness or point rating
of the strip material cast in the mold, two shims
or spacers 28 and 30 are provided between Op-
posed faces of the side wall bars {6 ang 18
respectively, and the recessed edges formed by
the inner face of the plate 10 at each side of
the block {4. The parts of the mold, including
the plates 12 and (4, and spacers 28 and 38,
are held rigidly together by means of a series of
machine screws 32 arranged with the head por-
tions thereof recessed into plate 10 and with
their opposite ends threaded into plate (2. Ad-
justment of the thickness or point rating of the
finished strip is determined by the cholce of
spacer members 28 and 30 which in turn de-
termine the position of the inner face oi the
block §4 with relation to the opposed inner face
of the plate i2. o

To avoid sticking of the cast metal to the mold
and to assist generally the process of extruding
the cast strip from the mold, the cross-sectional
area of the metal receiving and casting channel
ig increased in each dimension by approximately
two thousandths of an inch (.002) along the
length of the channel, from the base, or receiving
end, to the outer end from which the finished
strip ig projected. This increase in the vertical
cross-sectional dimension is obtained by diverging
the opposed walls of bars 6 and I8. Variation
of the shorter fransverse cross-sectional dimen-
sion is obtained by the shaping of the inner face
of the block I8 so that it diverges with respect
to the opposed face of the plate 12.
bottom edge of the block {4 are similarly formed
in a diverging relation to one another in order
to ensure a snug fit between the edges of the

The top and =«
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longitudinal conduits 34, 36. To avoid any pos-
sibility of leakage, a coolant supply tube 46, and a
coolant return tube 48 are fitted into said trans-
verse drills and intersect with the Jongitudinal
passages 34, 36. In order to Insure an Open Coll-
nection between the supply tube 46 and passage
34, and similarly between return tube 48 and
passage 26, passages 34, 36 are preferably drilled
after the tubes 46, 48 are in place thus causing
the drill to cut away obstructing portions of the
tubes.

Coolant is supplied in a similar manner to cool

~ the inner surface of mold plate 12 through longi-
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block {4 and adjacent walls of the bars I8 and

8. It will be understood that the desired di-
vergence of the faces of block 14 and platie {2
may be obtained in any alternative manner as 1or
example by the use of tapered spacer members.

To insure that the corners of the cast metal

strip may be accurately formed, and in order |

to prevent leakage of the molten metal, a VEry
close fit with a minimum tolerance is required
between the sides of the male mold member {4,
and side bars {6 and 18 forming the side walls of
the mold. The slight taper of the member |4
" above noted, is of considerable value in assembling
the parts of the mold since the narrowed portion
of the block 14 can he fitted between the rela-
tively more separated oufer ends of the side walls
of the channel provided by the bars 15 and &
and thereafter moved lengthwise into position.

In carrying out the present invention, a water
cooling system is provided which takes the form
of passages in the block {4 and in the plate 12,
which supply water or other coolant directly 1o
the face portions of the mold in contact with the
molten metal. The plate {4 is formed with two
longitudinally extending drilled conduits 34, 38,
and a vertically connecting drilled conduit 37
which may be formed preferably with a number
38 drill. The ends of the conduits are then sealed
off or plugged. |

Supply and exist connections for the coolant
are provided at the open end of the mold. These
connections take the form of a transverse bar
39 and egasket 40, secured to the exterior surface
of the mold plate {0 at ifs outer end.

Transverse drills extending inwardly through
the transverse bar 39 and mold plate 10, and into
the block 14 are arranged fo intersect with the
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tudinal passages 50, 52, a vertical passage 54 (see
Fig. 5), a coolant supply tube 56 and a coolant
return tube 58. A vertically disposed supporting
plate 68 and a gasket 62 are secured to the outer
surface of the mold plate 12 at its outer end by
means of machine screws 64 and 656. The cool-
ant supply and the coolant return tubes 56, o3
are inserted into transverse drills passing through
the supporting plate 68 and mold plate 12 to inter-

sect the longitudinal passages 90, 52. It will be

understood that applicant is not limited to the
specific construction of the coolant supply con-
duits shown, and that, if so desired, the transverse
hars and gaskets could be omitted in favor of a
direct connection of the supply conduits to the
male and female mold members respectively.
The improved mold assembly above described
has a number of very important advantages over
extrusion molds provided by the prior art. The
construction and arrangement of the mold mem-
hers is such that the cooclant is more efficiently
shielded from the casting channel of the mold,
and those surfaces of the mold members engaging
the shims or spacers 28, 38 which are employed
to control the thickness or point rating of the

cast strip, are free from contact with either the
- molten metal or with the coolant along the length

of the casting channel. As will be readily evident
from an inspection of the drawing, the molien
metal is entirely contained by the mating ele-
ments of the mold within a casting channel which
comprises the plate 12, the side wall members 186,
18, and end wall 20, and the block {4 which is
closely fitted theretfo. .

The arrangement above described of the cool-
ant supply and return tubes which serve as lin-
ings for the supply and return conduits, and
which bridge cerfain contacting surfaces of the
parts from which the mold members are con-
structed, has been found to entirely eliminate
leakage of coolant, which might otherwise resuli;

. from any separation of these contacting surfaces

caused by heat induced expansion or contraction
of mold members when in use.

A highly rigid and efficient construction of the
mold assembly is provided by the arrangement of
the adjustable mold members and assoclated
spacer members in which the shims or spacers
28, 30, are well removed from the casting chan-
nel and need not be fitted together with the care
required for previous constructions to maintain
smooth surfaces and tight joints in the casfing
channel, and in which the mold plates with the
side walls and spacer members there between are
rigidly secured together by screws passing
through the side walls and spacer membpers of
the mold. S |

The arrangement of the male and female mold
members in which the side walls {6, I8 of the
female member and the sides of the block {4
engaging therewith diverge slightly toward the
open end of the casting channel is of substantial
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importance in the illustrated construction in that
1t permits the mold to be taken apart and readily
assembled into a tight fitting unit by even an
unskilled workman who in assembling the mold
will insert the block 14 between the side walls
16, 18 toward the open end of the casting chan-
nel and thereafter slide it lengthwise into Posi-
tion toward the base end of the mold. | |

It will be understood that the invention is not
limited to the specific embodiment shown, and
that various deviations may be made therefrom
without departing from the spirit and scope of
the appended claims. |

What is claimed is:

1. A mold for use in the casting of continuous
printers’ leads, rules-and the like strip material
which comprises a female mold member provid-
Ing a flat casting channel having an open dis-
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charge end, and a base inlet end for molten. metal

with side walls of a height greater than the
greatest thickness of lead to be cast in the mold,
a male mold member comprising a block
arranged to extend between and closely fitted to
sald side walls and having recessed outwardly
extending edge portions overlying said side walls,
spacers of predetermined thickness interposed
- between said side walls and said recessed over-
lying edge portions of the male mold member,
and fastenings passing through the edge portions
of said mold members including said spacers and
walls for fastening together the male and female
mold members. -

2. A mold for use in the casting of continuous
brinters’ leads, rules and the like strip material
which comprises g female mold member provid-

20

6
ing a flat casting channel having an open dis-
charge end and a base inlet end for molten metal
with the opposite walls thereof diverging slightly
from the base inlet end to the open discharge
end including divergent side walls of a height
greater than the greatest thickness of lead to be
cast in the mold, a male mold member compris-
Ing a block having the sides thereof diverging
along their length and arranged to extend be-
tween and closely fitted to said side walls, and
further comprising recessed outwardly extending
edge portions overlying the side walls of the
female mold member, spacers of predetermined
thickness interposed between said side walls and

the recessed edges of the male mold member, and

screw fasteners passing through said mold mem-

- bers including the side walls and spacers for fas-

tening together said mold members.
JOHN C. McCAULEY.
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