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ELONGATED CASTINGS:
‘Albert. F. ‘Craver, ‘Bay Vll]age, Ohlo, assignor to The

Patrol Valve-Company, Cleveland, Ohio, a corporation
‘of Ohio

Application July 18, 1955, Serial No. 522,415
fs Claims. (Cl, 22:2204)

castmgs Partlcularly, ‘it relates.to-'a method of mam—
tainiitg such inSerts “at the fequiréd tension jn the re-
qmred posmon at ‘the. Féquired ‘temiperature dun‘ng the
casting operdtion ‘td obtain an improved “bond between
a caSting and ‘thie ‘insert.

This ‘ihvention alsd Telates to 'an improvemet in the
method and apparatus disclosed in patent application .of
Albert 'F. Craver, Seridl No. 423,900 filed April 19, 1954,
The 'présent ¢mbodifiént of the invention. relates ‘to cast-
mg hght metal ‘fods, ‘such ‘as ‘magresitin alloy fods ‘hav-
ing-a ‘thih ferrous metal Insert ()r ‘core ere embedded
thereln

In makmg hght metal cast1ngs of the” type above de-
seribed, it ‘was found ‘that in ‘sothe. instances the msert or
wire ‘was not’ properly bonded fo 'the castmg and that’ sepa-
ration ‘of ‘the two metals decurred. Tt is known. that in
order ‘to establish the proper confact between Tight metals
such as -alminum-or magnesium and ‘heavier metals such
as iron wire-‘and the like, the heavier ‘nietal shgild be
cleaned and preheated prior to the cdstinig . operation.
Varicus -means have been used unsatlsfactory from my
viewpoint for preheatmg ‘the insert. These were found
to be both time-consuming and imprictical. 1 have dis-
covered that sansfactory preheatmg of the stréssed i~
sért ‘or wire just prior-to casting ‘may- be accomphshed
by ‘applying -eléctrical ‘currefit dlrectly to ‘the ‘wire to
bring it quickly‘tip-to the desired temperature by electrical
resistance ‘'of e’ wire itself. Thus ‘the Wire, stréssed
beyond-its y1eld point at the temperature ‘of the moltes
castmg metal, ‘will cool ‘down- sxmultaneously Wwith " the:
f1 ebzing of the molten metal about 1t thereby forming a

For example, in the’ castmg ofa magnesmm alloy anode
around ‘a ‘central ‘core Wrre, T ‘have -fonnd ‘that for ‘am
andde of approximately ore inch ‘outside -diameter and.
length of 36 incliss, ‘and cote wrre ‘of -about ‘0. 105 mch
diameter, ‘and ‘When 20 pounds pe1 squiare-inch alr prres—
sure (gage) is anphed to an air cyhder havmg a4 nch
diameter piston ‘that is joined ‘to the ‘core ere in the
manner described in ‘this application, the-core ‘wire Wwill
elongate at least 9% -inich when the hot castlng mefal en-
ters the ‘mold and conimences to surround the wire. 1 have
found that during this. % inch elongauon the ‘wire is
stressed beyond its yield point and that the wire does’
not return to its former 1éngth when the siress. is Te-
moved and the -wire ‘is cooléd. The feulure of the core:
wire, to return to its former length, is “hot cauged by
the bond formed bétween the core Wire and ‘thé anode,
as proven by appropriate tests. o

An object of my invention is to -insuré the ‘creation
of a proper borid betwéen a relatlvely thin ‘centrally lo-
cated insert,-stch ‘aga férrous metal wire, afd a castlng
of non-ferrous nietal; such for example ds ‘a rnagnesrum
alioy or aluminum alloy - casting.

Another object of this invéntion is t6 provide a ‘méthdd
employing electrical . resistance heatmg ‘means for qulck-
Jy preheating  the :insert -or. wire, to. heat it to a:tems.

X 2
perature hlgher ‘than. that of the: mold just prior to the
casting. operation; :stich means requiring:only-a few-sec-
onds, being, qulckly and: -easily controlled and producmg a
casting. havmg “the. insert. properly centered ‘and firmly
5 ‘bonded to the casting:

‘Other. ob]ects are-to prov1de a-mold ‘with a- plurahty
of cavmes, which is- adapted to similltaneously cast two
or more elongated- castxngs-haVIng thin metal inserts cen-~
trally disposed. therein, stich:mold being. prov1ded at a

10 ‘relatxvely ‘low cost, permlttmg relatrvely low unit . oper-
ating “costs, and being “stirdy ‘and Teliable -in opera-
tion.

Thése and othér objécts of the invention will be appar-
ent from the following spec1ﬁcat10n

15  In'the’ drawings’ disclosing an . illustrative embodiment
oL the 1nvent10n

Fig. 1'is & side view of- my mold in-closed posmon

‘Fig. 2 is’a plan view taken 6n'the’ hnes 2.2 of Fig; 1;

Fig, '3 is a Vertical ‘settion ‘takén on the line 3—3 of

20 Fw 25
Fig. 4°i8"a broken central Section ‘through a castmg
’med 1n the 11 st'rated mold showmg the central dis-

f i1

Fig, 5'isa. view “of "dn " élecfrical’ switch button "which
o5 controts the “fisw of current to the dev1ce

T’ genéral the

closed ‘coni nses “a ‘two Fectio

1iibld“poftion - dixd “a “sithilar’ uppér mold pOI'thIl adapted
8p to be dxsposed over the lower mold portlon durmg ‘the
casting’ dperanon cach*mold portlon ‘ncluding two élon-
gated mating ‘mold “cavitiss, ‘the ‘Fold “portiotis ‘being
hinged together pe' ’\ittlhg the uppér. portion' to be. moved
from a’ posmbn ireétly ovér. the 1o er’ portron to a’posi-
95 tdnat the’side! thereof Spr‘ue‘h és dte located “at the
top*of the told, whlle 2’ Yotatable grodved' ‘shédve, mount-
ed at the lowe 'end of the‘ Tower mold” pottion below the
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- within® the castlng Arid That’ optnnum heatmg of ‘the “witi
be>tiad. Wheén'the” molten lloy ‘is "about ‘to be_poured
the’ temperature of’ th wxre w' l,be relahvely hlgh I

55 have:fouind that" a fe g -
heated 1nSert or w1re

the*wire ‘will* be “stiesse 'beyond ‘its y1eld pomt and "will
s0 “femain durmg the ‘pouring’ of the molten metal alloy -
jas béén® proposed ( Ppl3

but T have found tHat'a" conmderably better bond Betweén
the castmg and the 1nsert or w1re rs secured when the msert
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applled tenslon on' the insert* or'w"e ‘durlng the "casting.
of the molten alloy After 1he_castmg oi:‘ the Thetal ‘has
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The embodlmént —of the"mVennon “as* disclosed” herem,.:'
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comprises a two-sectional hinged-type mold 10 mounted
on a support beam 11 carried by leg 12. The mold 10
comprises a stationary lower portion 13 suitably mounted
on the beam 11 and a movable upper mold portion 14,
each of the mold portions including two elongated one-
‘half round mating mold -cavities 15, illustrated in dotted
lines in Figs. 1 and 2 and in full lines in Fig, 3. Hinge
means 16 permit the upper mold portion 14 to be swung
away from its position over the lower mold portion 13,
as illustrated, to a, position at the side thereof in a man-
ner similar to moving a page of a book from a position
‘over a page to a position at the side thereof. The open-
ing and closing of the mold 10 is accomplished by means
‘of operating handle 27, while pneumatic clamping valve
‘cylinders 17 operate the clamps 174 in an obvious manner,
to clamp the two mold sections 13 and 14 together and
Telease them. ) i

Molten metal poured through sprue hole 18 at the top
'of the mold passes through connecting sprue hole leads
19 into the two elongated cavities 15, thus permitting the
making of multiple castings from one pouring. A rotat-
able grooved sheave 20, as shown in Figs. 1 and 2, is
mounted on the support beam 11 below the lower end of
the mold 10 below the cavities, where it is positioned and
arranged in such manner, that a wire insert 21 extending
the length of said mold cavities 15 and mounted around the
sheave 20 is retained in each mold cavity 15 by merely
securing one end of the wire 21 at the top of said mold 10,
placing it along one mold cavity 15 and then around the
sheave 20 back into the adjacent mold cavity 15 and
securing it at the top. The wire is centered within the
mold cavity when sufficient tension is applied to the wire
to make it taut.

As shown in Fig. 5 an electrical switch button 30,
mounted on a panel 31 and disposed in close proximity to
the mold 10, provides means for regulating the flow of
current to the metal insert 21 as hereinafter described.
As shown in Figs. 1 and 2, the sheave 20 is insulated from
the mold 10 by a block of insulating material 32, while
an electric conductor wire 33, suitably electrically con-
nected to the sheave 20 at one end, is connected at its
other end to a terminal connected to the switch button 30.
The mold 10 is grounded by wire 34 as shown in Figs.
1 and 2. The switch button 30 is connected to a direct
current line, preferably of 200 amp. 240 volts in such man-
ner that whenever said button is pressed by the operator,
current of the character above specified is caused to flow
to the wire insert 21 and through the wire 21 to the mold
10, causing it to be quickly preheated. The lower ends
of the insert 21 extend through apertures at the lower end
of each half mold cavity and at initial preheating prefer-
ably do not touch the mold itself at that point, in order
that the electric current passing to the sheave 20 is trans-
mitted along the insert 21 to its upper end without being
shorted out between these two points. If necessary, a
block of insulating material may be provided in the mold
adjacent the projecting insert ends to support them in
alignment with the apertures without touching the mold
structure. Preferably there should be a clearance of
about 8" around the insert where it projects through the
mold. When the mold sections 13 and 14 are closed,
however, the weight of the top mold section 14 will force
the wire insert 21 into proper position. - A series of fuel
burners 26 are disposed below the lower mold portion 13,
which may be used to bring the mold 10 up to the proper
temperature before starting a cast,

Means for gripping the upper ends of the insert wire 21
and stressing it comprise an air cylinder 22, controlled by
a valve handle 28, having a piston 23 connected to a slid-
able base 25 operating in ways 25a, while clamping fix-
tures 24 mounted on base 25 and provided with operating
handles 24a are adapted to clamp insert wire 21 disposed
in ‘horizontal bores therein. Compressed air at prede-
termined and controlled pressures, usually around 20-1b.
per square inch is supplied to the piston’ 23 having a
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diameter of 4", and upon admitting such compressed air
to the cylinder 22, clamping fixtures 24 will securely re-
tain such wire ends at the required tension.

When using the mold 19, pneumatic clamp cylinders 17
operate clamp arms 17a, which are connected to the pis-
tons 17b in cylinders 17 to release the two mold portions
13 and 14. When the two mold portions are released the
operating handle 27 on upper mold portion 14 is grasped
permitting the upper mold portion 14 to be swung on
hinge means 16 to a position along the side of lower
mold portion 13 with each mold cavity 15 facing up-
wardly. One end of wire 21 of predetermined length is
inserted in the base of one clamping fixture 24 and
handle 24a is operated to clamp it therein. The wire 21
is then strung through its adjacent mold cavity 15 and
wound around the sheave 20 and strung ‘back through
the other mold cavity 15, and the other wire end is simi-
larly clamped to the other clamping fixture 24. Operat-
ing handle 27 is then used to return upper mold portion
14 to its position over lower mold 13. The pneumatic
clamping valves 17 then operate the clamping arms 174 to
lock the upper mold portion 14 over the lower mold por-
tion 13.

The rotatable sheave 20 serves to retain the wire insert
21 centrally in each of the two mold cavities 15 as shown
in Figs. 2 and 3, and as such matching mold cavities are
each of one-half round construction in cross-section, cast-
ings 29 which are round in cross-section are produced,
each having the wire insert 21 disposed centrally thereof
throughout the entire length, as shown in the completed
casting in Fig. 4.

By operating valve handle 28, the air cylinder 22 is
caused to carry the slidable base 25 and clamping fixtures
24 away from the end of the mold at a predetermined
pressure, drawing the wire against the rotatable sheave
20, causing the wire 21 to become taut and centered in
each mold cavity 15 at the desired tension. When the
mold portions 13 and 14 are in their open positions, while

- the wire 21 is under tension, as above described, and
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preceding the pouring of the metal, the operator presses
the electric switch button 30 causing current of the char-
acter described to flow along the wire 21.

It has been found that by using electrical resistance
pre-heating, the temperature of the wire insert is quickly
brought up to a temperature substantially higher than
the mean temperature of the mold. We have found that
if the wire is heated to 600~750° F. sufficient heat will
remain in the wire insert during the interval between the
closing of the mold and pouring of the metal to provide
a satisfactory bond between the wire and the casting. The
bond formed is thus stronger than that produced by not
heating the wire to the above referred temperatures.

The time required for such heating of the wire 21 varies
according to the type, length and diameter of wire used
and to the magnitude of the applied voltage. If current
is allowed to pass through the wire too long a time and
it becomes overheated, the tension will cause the wire to
break. In most instances, it has been found that passing
current through the insert 21 for a period of time varying
between 10 and 12 seconds is sufficient to bring a ferrous
wire having a diameter within the range of .084 inch to
-1055 inch, up to the proper temperature and permits

- excellent control of the process.
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Quickly following the preheating of the insert, prefer-
ably within a period of a few seconds, the mold is closed,
as described above, and while the insert is still at an ele-
vated temperature, molten metal is poured into sprue hole
18 and flows through connecting sprue holes 19 into each
of the two elongated mold cavities 15, filling them and
forming a casting around the portions of the core wires
within the cavities. Usually it is only necessary to leave
the two mold portions closed for a minute or so, but if
desired, the casting may remain in the molds for a longer
period. Obviously the mold should not be opened until
the molten metal has hardened somewhat at its surfaces
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and has at least begun to freeze around the insert. The
core wire clamping fixtures 24 are then released and the
clamping arms 17a are operated to release the two mold
portions. The upper mold portion 14 is swung away
from the lower mold portion 13. The ends of the wire
21 projecting beyond the lower mold end are cut and
the two finished castings 29 are removed from the mold
cavities.

If desired more than a pair of castings may be formed
at the same time and such construction is within the
contemplated scope of this invention. It will be appre-
ciated, however, that the method and apparatus herein
disclosed may be used in ¢asting other metals than those
disclosed herein. By pouring sufficient molten metal to
completely fill the cavities and the sprue hole 18 and the
connecting sprue holes 19, a cast formation in the form
of an inverted “V” is formed at the tops of the finished
castings, which may be grasped for removing both castings
29 from the mold in a single operation,

It has been found that by using a rotatable sheave at
one end of the mold, for retaining the wire centrally in
the cavities, the pulling force or tension exerted by the
slidable base 25 on the wire in each cavity is equalized.
By preheating the wire by electrical resistance heating, a
satisfactory mechanical bond between the wire and the
magnesium is produced. The operation of the electric
switch button 30 may be accomplished by the same oper-
ator who pours the molten metal.

It will be apparent to those skilled in the art that the
present embodiment of the invention is illustrative only
and that the invention may be variously changed, used
or modified without departing from the spirit of the in-
vention or sacrificing the advantages thereof.

I claim:

1. The method of locating a long thin metallic insert
within the body of a light metal casting, said insert having
a higher melting point than the light metal, said method
comprising providing a long thin metallic insert of suf-
ficient length to extend through the casting and protrude
from opposite sides thereof, placing said imsert in the
mold with a portion of said insert passing through the
mold cavity in said mold, gripping opposite ends of said
insert, electrically preheating said insert within the mold
cavity, introducing molten light metal into the mold cavity
and casting said metal around said insert while providing a
taut condition of the insert of such magnitude that the
pre-heated insert is stressed beyond its yield point as its
temperature rises through contact with the molten metal,
releasing said tension after the molten metal has at least
begun to freeze around the insert, and allowing the insert
to cool down simultaneously with the freezing of the
metal around the insert for firmly bonding the insert to
the casting.

2. The method of locating a long thin metallic iron
wire insert within and bonding such insert to the body of a

magnesium base allow metal casting, said method com-

prising providing a long thin iron wire insert of sufficient
length to extend through the casting and protrude from
opposite sides thereof, placing said insert in a mold with a
portion of said insert passing through the mold cavity in
said mold, gripping opposite ends of said insert, pre-heating
said insert, introducing molten metal of said magnesium
base alloy into the mold cavity and casting said metal
around said pre-heated insert, and while providing a tant
condition of the insert of such magnitude that the insert is
stressed beyond its yield point as its temperature rises
through contact with the molten metal, releasing said ten-
sion after the molten metal has at least begun to freeze
around the insert, and allowing the insert to cool down si-
multaneously with the freezing of the metal around the
insert for firmly bonding the insert to the casting.

3, The method of locating and firmly bonding a long
thin metallic iron wire insert within the body of a mag-
nesium base alloy casting, said method comprising provid-
ing a long thin iron wire insert of sufficient length to extend
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through the casting and protrude from opposite sides
thereof, placing said insert in the mold with a portion of
said insert passing through the mold cavity in said mold,
gripping opposite ends of said -insert, preheating said in-
sert within the mold cavity, to a temperature within the
range of approximately 600° to 750° F., introducing
molten metal of said base magnesium alloy into the mold
cavity and around said insert and while said insert is still
at an elevated temperature, and while providing a taut
condition of the insert of such magnitude that the insert
is stressed beyond its yield point and is elongated as its
temperature rises through contact with the molten metal,
releasing said tension after the molten metal has at least
begun to freeze around the insert, and allowing the insert
to cool down simultaneously with the freezing of the
metal around the insert for firmly bonding the insert to
the casting.

4. The method of locating a long thin metallic insert
within the body of a light metal casting and firmly bonding
said metal to said insert, said insert having a higher melt-
ing point than the light metal, said method comprising
providing a thin metallic insert of sufficient length to ex-
tend through the casting and protrude from opposite sides
thereof, placing said insert in the mold with a portion of
said insert passing through the mold cavity in said mold,
gripping opposite ends of said insert, applying fension to
said insert exerting a pulling force beyond its yield strength
when at the highest temperature to which it is exposed
to produce a taut condition, preheating said insert in the
mold cavity by electrical resistance heating to a tempera-
ture higher than the temperature of the mold, introduc-
ing molten light metal into the mold cavity and around
said heated insert, maintaining the taut condition of the
insert and measurably elongating the insert as its tem-
perature rises through contact with the molten metal, and
releasing said tension after the molten metal has at least
begun to freeze around the insert, whereby when cooled,
said metal is firmly bonded to said insert in its elongated
condition.

5. The method of locating a longitudinally disposed iron
wire insert within and firmly bonding the insert to a body
of a rod-shaped magnesium base alloy casting, said meth-
od comprising providing an iron wire of sufficient length to
extend through the casting and protrude from opposite
ends thereof, placing said insert in the mold with a por-
tion of said insert passing through and in concentric posi-
tion with respect to the mold cavity in said mold, securing
an end of the insert in fixed position and the other end in
axially movable position and moving said second end a
sufficient distance to establish a predetermined tension in
the insert greater than the yield strength of the insert at
the maximum temperature to which said insert becomes
heated by the molten metal being cast around the insert
and by which tension said wire insert is firmly held in con-
centric position within the mold, substantially raising the
temperature of said insert to a temperature within the
range of approximately 600° to 750° F., while it is in
said mold, then introducing molten metal of said mag-
nesium base alloy into the mold cavity and casting it
around said insert, while said insert is at an elevated tem-
perature, maintaining the same tension of the insert as its
temperature further rises through contact with the molten
metal by causing further axial movement of said second
end of said insert, and releasing said tension after the
molten metal has at least begun :to freeze around the
insert, whereby when cooled said insert and said alloy cast-
ing are firmly bonded together.
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