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This invention relates to processes for cast-
ing straps on storage battery plate lugs.

This application is a continuation in part of my
- copending application Serial No. 569,387, filed
December 22, 1944, now Patent No. 2,454,053,
granted November 16, 1948, which in turn is a
division of my copending application Serial No.
538,564, filed June 1, 1944, now Patent No.
2,454,051, granted November 16, 1948, both as~
signed to the assignee of the present application.

In these prior applications I describe and claim
apparatus and processes for casting straps on
plate lugs where lugs of inverted assembled ele-
ments are placed in molds, molten metal is poured
into the molds to cast straps around the lugs,
the mold floors are superheated to weld the lug
tips to the straps, the castings are cooled, and the
elements with straps cast thereon are ejected
from the molds.

In a later copending application, Serial No.
708,672, filed November 8, 1946, also assigned to
the same assignee, I describe and claim improve-
ments in the apparatus wherein mechanism is
provided for performing the operations listed in
continuous and repeated cycles.

The process involved in casting and welding the

straps to the lugs described in my later appli-
cation is somewhat modified from that described
in my earlier applications. For example, in the
earlier applications I describe the element as sup-
ported during the strap casting operation on a
fixed block on which the separators rest. I have
since found in some instances it is preferable to
support the element on the lug tips, which rest
on the mold floors, in order to place the tips
closer to the source of heat and to provide bet-
ter compensation for unevenness in lug lengths.
My later application, Serial No. 708,672, describes
the process as including these modifications.
_ Reference may also be made to my application,
Setrial No. 568,797, filed December 19, 1944, now
Patent No. 2,454,052, granted November 16, 1948,
in which is claimed the improved battery element
produced by the apparatus and process, and to
my application, Serial No. 708,671, filed Novem-
ber 8, 1946, now Patent No, 2,496,991, granted
February 7, 1950, in which is ‘claimed the im-
proved molds employed in the apparatus of ap-
plication Serial No. 708,672. Both of these ap-
plications are also assigned fo the assignee of the
present application. :

The principal object of the present invention is
to provide improved processes for casting straps
on plate lugs involving the steps enumerated in
the appended claims.

10

15

20

25

30

2

More particularly, the storage battery element
is supported by its lug tips resting upon the floors
of the molds. Molten strap metal at a tempera-
ture insufficient to melt the lugs is introduced in-
to the mold cavities. The floors of the molds are
rapidly heated to produce localized heating of the
metal adjacent the lug tips to melt them and
fuse them to the strap metal. Because of the
melting of the lug tips, the element as a whole
settles or moves downwardly until engagement
with a stop or arresting means. Accordingly,
there is compensation for unevenness since the
ends of the longer lugs will first be melted and
the action will be progressive until all lugs are of
the same length. The heating is controlled so
that the lug tips are fused to the strap metal
while the lug roots are shrinkage gripped by,
and upon cooling of, the strap metal.

The accomplishment of these and other objects
of the present invention is explained hereinafter
with reference to the accompanying drawing,
wherein are shown preferred forms of apparatus
for carrying out the processes of the present
invention. In the drawing:

Figure 1 is a vertical sectional view of one form
of apparatus which in modified form may be
suitable for carrying out a process embodying the
principles of the present invention; ,

Figure 2 is a vertical sectional view of a differ-
ent form of apparatus also suitable for carrying

"~ out the process; and

Figure 3 is a vertical sectional view similar to

- Figure 3, but illustrating the parts at a different
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stage of the process.

Referring more in detail to the drawing:

In Figure 1 there is shown a strap casting ap-
paratus that includes a pair of molds 10 and (1.
Said molds have cavities 12 and 13 respectively
and downwardly depending cavity extensions 14
and 15. Inserts 16 and (7 of heat conductive
metal are fitted into the mold floors. Beneath
the mold floors said inserts are surrounded by in-
duction heating coils 18 and 19, which are con-
nected to a suitable induction heating unit, not
shown. Longitudinal ducts 20 and 21 are
formed in the upper portions of said inserts and
are connected to a suitable source of liquid cool-
anf, not shown. Ejecting pins 22 and 23 are
mounted for vertical movement in cavity exten-
sions 14 and 15 and are connected to a suitable
operating mechanism, not shown. A support-
ing platform 24 is mounted between molds 10 and
f1. This apparatus is constructed as described
in my application, Serial No. 538, 564, hereinbe-

88 fore referred to.
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In carrying out the process of the present in-
vention using the apparatus of Figure 1, storage
pattery plates 25 of one polarity having plate

“lugs 25a, plates 26 of opposite polarity having. ’

plate lugs 26a, and separators 27 are assembled
in their final relation to form an element 28
and clamped together. Prior to such assembly
the lugs are cut to the same length as nearly
as practicable, which is substantially - their final
length. The assembled element is inverted from
its normal position, and lugs 25a and 26a placed
in mold cavities 12 and 13 respectively. The ele-
ment is supported by platform 24 on’which the
edges of the separators rest. Lugs 25a and 26a
are directly over inserts 16 and {1 and spaced
slightly thereabove. This relation is fully il-
lustrated in Figure 1.

Molten metal to form integral straps and ter-
minal posts, commonly an alloy of lead, is poured
into the mold cavities surrounding the lugs.
The straps are cast within cavities 12 and (3
and the posts within cavity extensions i4 and 15,
the upper faces of ejecting pins 22 and 23 pro-
- yiding bottoms for said cavity extensions.
When the metal is poured, its temperature is

insufficient to melt or soften the lugs. Either

shortly before the metal is poured or shortly
thereafter, heating coils 18 and 19 are energized.
If before, the mold temperature must be such
‘as to not melt the lugs. The heat from said coils
is transmitted to the lug tips through inserts
16 and (71 and melts said tips and fuses them with
. the adjacent molten strap metal. The coils are
deenergized before the remainder of .the lugs
outside of the tips have been fused. Coolant is
passed through ducts 20 and 2f to solidify the
castings. The strap castings contract on cool-
ing and thus g shrinkage grip is provided be-
tween the straps and the lug roots in the areas
above the autogenously fused lug tips.

The completed elements, with straps cast
thereon, are ejected from the molds by raising
ejecting pins 22 and 23. “Gates formed at the
sides of the straps may be trimmed as desired.

In Figures 2 and 3 there is shown a strap cast-
ing apparatus that includes an opposed pair of
molds 30 and 3I. Said molds have cavities 32
and 33 respectively and downwardly depending
cavity extensions 34 and 35. Infegral heat trans-
fer members 36 and 37 depend from the under-
sides of the molds and induction heating coils
38 and 39 are suitably supported in proximity
to said heat transfer members and connected to
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ing plate lugs 41a, and separators 48 are as-
sembled and clamped together as before to form
an element 49. Lugs 46a and #7a are cut to
approximately equal lengths somewhat longer”

_than their final lengths. The assembled element

is inverted and lugs 46a and 4Ta placed in mold
cavities 32 and 33 respectively. The element is
supported on the mold floors, on which the lug
tips rest and the separator edges are spaced above
leaf springs 45. This relation is fully illustrated
in Figure 2. o

Molten metal at a temperature insufficient to
melt the lugs is poured into the mold cavities and
the heating.coils energized to melt the lug tips
as described previously, the sequence of the
steps of pouring the metal and energizing the
heating coils being optional: the coil may be en-
ergized before, during, or after pouring of the
metal. As the tips are fused with the adjacent
strap metal, the element settles until the sep-
arator edges contact leaf springs 45, which re-

. siliently support the element and restrains and
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arrests downward movement thereof against the
weight of the element. This relation is fully il- .
lustrated in Figure 3, wherein the strap and post
éasting is indicated at 50. Following these steps,
the castings are cooled and ejected as before.
The modification of the process as carried
out with the apparatus of Figures 2 and 3 has
the advantages that the lug tips are melted more
quickly after energization of the coils, since the
lug tips are in closer proximity to the mold floors,
and any unevenness in lug lengths is taken up
by melting the ends of the longer lugs until
equal in length to the lugs of shorter length.
Fach lug tip is melted for a sufficient distance

- to insure an autogenous weld between the tip
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an induction heating unit not shown. Longi- -

tudinal ducts 40 and 41 are formed in the mold
bodies beneath the floors and are connected to
a suitable source of coolant not shown. Eject-
ing pins 42 and 43 are mounted for vertical
movement in cavity extensions 34 and 35 and are
connected to a suitable operating mechanism not
shown. An element support 44 is fixed between
molds 30 and 31 and includes means for carry-
ing the weight of the elements as they settle fol-
lowing the fusing or welding operation. Such
means preferably comprises resilient leaf springs
45, as shown, although in some instances fixed
supporting means are satisfactory. The appa-
ratus just described is as shown and described in
my copending applications, Serial No. 708,671
and 708,672, hereinbefore referred to, and is
claimed in said application, Serial No. '708,671.

In carrying out the process of the present in-
vention using the apparatus illustrated in Fig-
ures 2 and 3, plates 46 of one polarity having
plate lugs 46a, plates 47 of opposite polarity hav-
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and the strap, the unevenness in lengths never

‘being so great that any of the shorter lug tips are

out of the melting region. All lug tips are fused
to the strap metal.

. A resilient support of the type shown in Fig-
ures 2 and 3 is preferred tp a fixed support for
the reason that the support may yield as the lugs
contract on cooling. This yielding removes
stresses which might be placed on the lugs during
contraction. Nevertheless:I do not wish to ex-
clude the use of a fixed support, which, as shown
in Fig. 1, may be provided by lowering the sup-
porting pltaform 24 until the lug tips rest on the
floors of molds 10 and (1. After melting of the
lug tips and settling of the element 28, the sepa-
rators 27 engage the platform 24 to arrest fur-
ther downward movement.

The molds of Figures 2 and 3 are of the same
width as finished straps, and hence the need for
trimming is eiiminated.

While I have illustrated the process as applied
to complete elements, it is obvious that a similar
process would be applicable for casting straps
on plate groups clamped in suitable jigs, in
which case the plate groups would be supported
on the plate edges either throughout the process,
as in Figure 1, or finally, as in Figures 2 and 3.
Such plate groups could then be assembled with
plate groups of opposite polarity and separators
as commonly practiced in the battery manufac-
turing art.

From the foregoing description it is evident

-that I have provided improved processes for ex-

peditiously and economically assembling stor-
age battery elements. Moreover I have pro-
vided processes wherein straps are formed about
the lugs of a storage battery group or element
in such a manner that only the tips of the lugs
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are autogenously Joined to the straps, the re-
mainder of the lug aside from the tips being
held secure by shrinkage of the strap casting
upon cooling. Thus a bond is produced between
the strap and lugs which is free of crystalliza-
tion effects and is mechanically strong.

While I have disclosed but certain specific
processes, it 1s obvious that these could be varied
somewhat without departing from the invention.
Therefore I do not wish to be limited by the dis-

closure ‘set forth, but only by the scope of the -

appended claims.

I claim:

1. In a process for casting straps on plate
lugs of assembled storage battery elements com-
prising positive and negative plates and inter-
posed separators the steps of inserting the lugs
in opposed pairs of molds with the element in-

verted from its normal position, the element be- -

ing supported by the lug tips resting on the mold
floors, introducing molten metal to the molds
to form straps, heating regions of the mold floors
and thereby fusing the lug tips with the molten
strap castings, the element settling as the lug
tips fuse and coming to rest on means that en-
gage the separator edges, cooling and solidify-
ing the castings without fusing or crystallizing
the remainder of the lugs aside from the tips,
and ejecting the castings from the molds.

2. A process for casting straps on plate lugs

of assembled storage battery elements compris-

ing the steps of inserting the lugs in opposed
pairs of molds with the element inverted from
its normal position, the element being sup-
ported by the lug tips resting on the mold floors,
introducing molten metal to the molds to form
straps, the metal being at a temperature insuffi-
cient to melt the lugs, inductively applying heat

8,602,378 _ .

t}xe molten metal and continuing the. ‘applica-
tion of heat until the lug tips are fused with
the molten strap castings, the element settling
s§ the lug tips fuse, a.rresting the settling of
said element after melting of the ends of the:
longer lugs to produce uniformity in length of
all lugs, cooling and solidifying the castings be-
fpre focusing of the lug roots and ejecting the

: castings from the molds.
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:3. In 8 process for casting straps on plate lugs
o( an assembled storage battery element com-
grising positive and negative plates and inter-
posed separators, the steps of inserting the lugs
in opposed pairs of molds with the element in-
verted from its normal position with the lug tips -
engaging the floors of the molds for support

. therefrom of said element, introducing molten
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to the mold floors prior to the introduction of

strap metal to the molds, heating those regions
of the floors of the mold engaged by said lug
tips to melt and fuse them to the strap metal,
the weight of said element causing the element
to move downwardly as the lugs are shortened
by the melting of their tip ends, arresting said
downward movement after melting of said tip
ends to produce uniformity in length of all lugs
and cooling and solidifying said strap metal to
form & strap fused to the tip ends of said lugs.
CHARLES DOUGLAS GALLOWAY.
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