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COLD FORMED BATTERY TERMINAL

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

[0001] None

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to the field
of battery terminals, and more specifically, the invention
relates to a cold formed battery terminal having a male or
female insert and a method and apparatus for forming the
cold formed terminal.

[0003] In general battery terminals are utilized as an
interface between a sealed battery container and an external
device seeking electrical power. The interface between the
terminal may include a female member such as a nut or a
male member such as a stud that is embedded in the
terminal. In sealed batteries containing liquid electrolyte, the
battery terminal must be configured to prevent leakage of
electrolyte to ensure the battery will not fail prematurely
when called upon. To prevent leakage of electrolyte around
a battery terminal it is common to provide a plurality of
annular acid rings extending around the head of the battery
terminal, which is designed to be embedded in the wall of
the container.

[0004] Some terminal configurations, such as a marine
battery terminal may place the male or female interface
offset from the radial rings.

[0005] Battery terminals including annular rings on the
head are typically formed from lead in a cold or hot forming
process. In the hot forming process, a lead alloy is heated
until it is in a molten state. The molten lead is then poured
into a mold or casting and formed into a partially-finished or
finished battery terminal. In the cold forming process a lead
slug (typically at room temperature) is subjected to various
pressing, punching and machining operations to create the
finished battery terminal.

[0006] As mentioned above, the hot forming process
requires that the lead be heated until it reaches the molten
state and then subsequently poured into a multi-part mold
until it cools. This is disadvantageous in that melting the lead
alloy may create undesirable porosity in the finished battery
terminal and is expensive to implement in an environmen-
tally safe manner. The hot forming process can be employed
to embed a male or female insert into the terminal while the
terminal is being formed. U.S. Pat. No. 5,589,294 entitled
“Side Wall Electrical Battery Terminal” and granted on Dec.
31, 1996 and commonly assigned with the instant invention
discloses a cold formed terminal having a nut encapsulated
in a terminal.

[0007] It would be desirable to have a terminal that is cold
formed and including both annular rings and a male inter-
face embedded in the terminal. It would also be desirable for
the annular rings of the cold formed terminal to be offset
from the embedded male or female insert.

SUMMARY OF THE INVENTION

[0008] One embodiment of the invention relates to a cold
formed battery terminal comprising a base cold formed from
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lead and including an insert having a first portion encapsu-
lated within the base and a second portion extending beyond
a first side of the base.

[0009] Another aspect of the invention relates to a method
for manufacturing a cold formed battery terminal including
cold forming a lead slug into a member having a base and
a first aperture extending therein. The method further
includes placing an insert having a head and longitudinal
member into the aperture and encapsulating the head within
the base.

[0010] A still further aspect of the invention relates to a
method of cold forming a battery terminal, comprising cold
forming a lead slug into a first partial terminal including a
base having a first side and an opposing second side. An
aperture extends in the base proximate the first side, and a
second aperture extends in the base proximate the second
side. The first and second apertures are separated by a first
wall. The first wall is removed from the first partial terminal
forming a first through hole therein. An insert having a head
and an extension member is placed within the first through
hole with the head being located within the base, and the
extension member extending beyond the base above the first
side of the base. The head is encapsulated within the base by
cold forming the partial terminal to substantially close the
through hole proximate the second side. The first partial
terminal is cold formed into a second partial terminal
including a second extension having at least one acid ring
proximate the second side of the base. A through hole is
punched in the recess extending through the base.

[0011] In another aspect of the invention, a method of
seating an insert into a battery terminal comprises, providing
a terminal including a recess having a beveled portion with
a predetermined diameter; and providing an insert including
a head having a diameter greater than the predetermined
diameter of the recess portion; and further forcing the head
of the insert within the recess, displacing material within
beveled portion of the recess to frictionally engage the head
within the recess.

[0012] Instill another aspect of the invention an apparatus
for cold forming a battery terminal comprises a first stamp-
ing station having a first die configured to cold form a lead
slug into a partially formed terminal having a base having a
first recess. The apparatus includes a second stamping
station having a second die to cold form the partially formed
terminal into a battery terminal including an extension
having a second recess.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a cold formed terminal having an embed-
ded insert.
[0014] FIG. 2 is the partially cold formed terminal after a

first operation.

[0015] FIG. 3 is the partially cold formed terminal after a
second operation.

[0016] FIG. 4 is the partially cold formed terminal after a
third operation.

[0017] FIG. 5 is the partially cold formed terminal after a
fourth operation.

[0018] FIG. 6 is the partially cold formed terminal after a
fifth operation.
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[0019] FIG. 7 is the partially cold formed terminal after a
sixth operation.
[0020] FIG. 8 is a schematic illustration of the die used in

the first operation.

[0021] FIG. 9 is a schematic illustration of the die used in
the fourth operation.

[0022] FIG. 10 is a schematic illustration of the die used
in the fifth operation.

[0023] FIG. 11 is a schematic illustration of the die used
in the sixth operation.

[0024]
terminal.

FIG. 12 is an isometric view of the cold formed

[0025] FIG. 13 is an isometric view of another cold
formed terminal.

[0026] FIG. 14 is an isometric view of yet another cold
formed terminal.

[0027] FIG. 15 is an isometric view of a cold formed
terminal with under cut acid rings.

[0028] FIG. 16 is a cross section taken generally along
lines 16-16 of FIG. 15.

[0029] FIG. 17 is an isometric view of an exemplary
insert.
[0030] FIG. 18 is a cross section taken generally along

lines 18-18 of FIG. 17.

[0031] FIG. 19 is a cross section taken generally along
lines 19-19 of FIG. 17.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0032] Referring to FIG. 1, a cold formed terminal 10
includes a base 12, an insert 14 and a plurality of acid rings
16. In one embodiment, the insert 14 is a male insert
embedded in a raised extension 18, and extends above a first
side 20 of the base 12. The rings 16 extend from the second
side 22 of the base in a direction opposite the raised
extension 18. The terminal includes a through hole 24
extending through the base and the acid rings 16. In one
embodiment, the insert 14 is a hex bolt. However, the insert
could be other types of extensions, such as a round bar, a non
circular stud, or even an internal threaded insert such as nut
or other female receptor for connecting another member.
The radial axis of the insert 14 is offset from the radial axis
of the acid rings 16. The base 12 further includes a top
region 26 and a bottom region 28.

[0033] Referring to FIG. 2 and FIG. 8 the first operation
of forming the cold formed terminal 10 begins with a single
cylindrical lead slug. In one embodiment, the slug has a
diameter of 0.855 inches. The slug is placed in a first die
station 30 between an upper die 32 and a lower die 34. The
cylindrical slug is cold formed or forged into a first partially
formed terminal 36 having a first extension 18 provided with
a recess 38 extending therein toward the base 12. A second
co-axial recess 40 extends upward from the second side 22
of base 12 of the first partially formed terminal. The first
recess 38 and second recess 40 are separated by a first plug
42. The second recess 40 includes an upper region 41 having
a beveled wall terminating at plug 42. Surrounding the
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second recess 40 on the second side 22 of base 12 is a bottom
extension 43 that will be used to seal the insert 14.

[0034] Referring to FIG. 3, in the second operation, the
first partially formed terminal 36 is moved to a punching
station in either a stand alone punch or in a second station
in a progressive die. A punch removes the plug 42 thereby
providing a through hole 44 between the first recess 38 and
second recess 40.

[0035] Referring to FIG. 4, in a third operation, the male
insert or stud 14 having a head 46 is inserted within through
hole 44, such that head 46 is located within second recess 40,
and an end portion 48 of stud 14 extends through hole 44 and
above raised extension 18.

[0036] Referring to FIG. 5 and 9, the male insert 14 is
pressed into through hole 44 in a fourth die station 50
between upper die 52 and a lower die 54. The first side 52
of head 46 is seated within the upper region 41 of second
recess 40. As the head 46 is seated within through hole 44,
the beveled walls 53 of upper region 41 flow around the
outer periphery of the head 46.

[0037] Referring to FIGS. 6 and 10, the bottom extension
43 is forged into lower recess 40 to seal the head 46 of insert
14 within the base 12. The flow of the bottom extension 43
into the recess 40 is accomplished in the fitth die station 56
with an upper die 58 and a lower die 60. This fifth operation
substantially seals the insert within the through hole 44. As
a result of the of the fifth die station through hole 44 is
substantially closed proximate the head 46.

[0038] A plurality of acid rings 16 are formed on a lower
extension 62 in a sixth operation. Referring to FIG. 11 a
sixth die station 64 includes an upper die 66 and a lower split
die 68. The orientation of the terminal is reversed in the sixth
die station such that the center of the upper die 66 is co-axial
with the axis of the acid rings and offset from the longitu-
dinal axis of the insert. As illustrated in FIG. 7, the longi-
tudinal axis of extension 62 is offset from longitudinal axis
of the insert. Additionally, the lower extension 62 and acid
rings 16 are located on the second side 22 of the base 12
which is opposite of the insert 14. The lower extension 62
includes an internal upper plug 70 proximate the first side 20
of the base 12.

[0039] In a seventh operation, the upper plug 70 is
punched from the lower extension 62 to form a through hole
24. The resultant terminal 10 is illustrated in FIG. 1.

[0040] The seven operations outlined above, may all take
place in seven separate stations. However, the seven opera-
tions may be formed with a single progressive die. Alterna-
tively, any combination of operations may be combined in a
single press. In the preferred embodiment, a single progres-
sive die is employed. Each operation outlined above would
be located on a single die system, such that a pick and place
robot would move each component simultaneously to the
next station. For example, a first pick and place robot or
vibratory delivery mechanism would present the cylindrical
lead slug to the first die station 30. Once the first operation
was complete, the processed slug would be moved from the
first die station 30 to a second die station. A lower die in the
second die station supports the bottom 22 of the component,
and a punch would be lowered simultaneously, with the
processing of a new cylindrical lead slug in the first die
station 30.
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[0041] A pick and place mechanism could move each
component individually or simultaneously. Once the forged
and punched terminal is moved to the third die station, an
insert 14 is located within lower recess 40. In the fourth die
station 50, the component is pressed between dies 52 and 54
to fully seat the head 46 of insert 14 within recess 40.

[0042] Once the insert is fully seated within lower recess
40, the component is moved to the fifth die station 56 and
located between an upper die 58 and lower die 60. When the
press is activated, the bottom extension 43 is forged such
that the material that constitutes bottom extension 43 fills in
the recess 40 and seals the head 46 of insert 14 to the base
12.

[0043] The component from the fifth operation is then
moved to the sixth operation simultancously with all of the
other processed components. The orientation of the compo-
nent is rotated one hundred and eighty degrees so that the
insert is no longer in the center of the sixth die station but
is offset from the longitudinal axis of the split lower die 68.
This new orientation permits acid rings 16 to be formed
during the cycle of the press.

[0044] Once the acid rings 16 have been formed in the
split die 68, the nearly formed terminal is transferred to the
final seventh operation in which the plug 70 is removed
forming a hole through the base and the bottom extension
with the external acid rings.

[0045] The simultaneous processing of the terminals
reduce the number of presses required and ensure that all of
the components are being processed at the same rate. Some
or all of the steps can be included in a single press with an
upper and lower set of dies. A transfer mechanism may be
employed to move the components to each successive
station.

[0046] As illustrated in FIGS. 15 and 16, the finished
terminal may include radial rings 88 having an undercut 90.
The undercut 90 may be formed by the apparatus and
process outlined in co-pending U.S. patent application Ser.
No. 09/881,261 Method and Apparatus for Manufacturing a
Battery Terminal with Undercut Rings filed Jun. 14, 2001
and incorporated herein by reference.

[0047] Referring to FIG. 17, one exemplary embodiment
of insert 14 includes a threaded extension 78 and a hex
shaped head 80. An insert axis 86 is defined as the axis
extending along the length of the extension 78. In order to
minimize the possibility of the insert from being stripped
from the base in the direction of the insert axis, a flange 82
is added to the hex shaped head 80. Flange 82 adds addi-
tional surface area that is encapsulated within the base of the
terminal to resist movement of the insert in the insert axis
direction. Additionally, serrations 84 may be added to the
head 80 and/or to flange 82 to prevent rotation of the insert
about its axis. In one embodiment, the serrations 84 are
curved to prevent clockwise rotation of the bolt. This resists
rotation of the insert as a clamp is being applied to the
extension member. Of course the serrations 84 could be
curved in the opposite direction if counter-clockwise rota-
tion was to be prevented. Alternatively, serration could be
added that would prevent rotation in both directions. Other
type of indentations about the periphery of the head are also
contemplated to avoid rotation of the insert within the lead
base. Further, indentations may be located on the terminal
end of the head or on the portion of the head proximate the
extension.
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[0048] Although the invention has been described in con-
junction with specific embodiments thereof; it is evident that
alternatives, modifications and variations will be apparent to
those skilled in the art. For example as illustrated in FIGS.
13 and 14, a battery terminal may be formed in which the
first extension extends a greater distance from the base, then
the extension of FIG. 12. Additionally, the insert may not
extend beyond the first extension as illustrated in FIG. 14 or
may be done away with altogether. It is intended that the
claims embrace these and other alternatives, modifications
and variations which fall within the spirit and scope of the
appended claims.

1. A cold formed battery terminal comprising:
a base cold formed from lead; and

an insert having a first portion encapsulated within the
base and a second portion extending beyond a first side
of the base.

2. The cold formed battery terminal of claim 1, wherein
the base includes an extension extending from a second side
of the base, the extension having at least one acid ring.

3. The cold formed battery terminal of claim 2, wherein
a longitudinal axis of the insert is offset from a longitudinal
axis of the acid ring.

4. The cold formed battery terminal of claim 3, wherein
the insert is a male insert having a head and a longitudinal
member extending therefrom, the head having a cross sec-
tion wider than the a cross section of the longitudinal
member.

5. The cold formed battery terminal of claim 4, wherein
the head is substantially encapsulated in the base.

6. (canceled)

7. The cold formed battery terminal of claim 5, wherein
the acid ring includes an aperture extending there through.

8-23. (canceled)

24. The cold formed battery terminal of claim 1, wherein
the first portion includes means for preventing movement
along an axis of the second portion.

25. The cold formed battery terminal of claim 1, wherein
the first portion includes means for preventing movement
about an axis of the second portion.

26. (canceled)

27. A partially cold formed battery terminal comprising:

a cold formed lead slug, said cold formed slug having a
chamber extending therethrough;

a stop located in said slug;

a male fastener, said male fastener having a head retain-
able from passing through the chamber by the stop and
a shank extendible out of the chamber in the slug for
securing a connector thereto; and

a terminal portion for attachment to a battery.

28. The partially cold formed battery terminal of claim 27
including an annular extension extending from a top face of
the lead slug.

29. The partially cold formed battery terminal of claim 28
including a second annular extension extending from a
bottom face of the lead slug.

30. The partially cold formed battery terminal of claim 29
including a set of cold formed acid rings located on the
second annular extension.

31. The partially cold formed battery terminal of claim 27
wherein the male fastener includes a thread thereon.
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32. A two part cold formed battery terminal comprising:

a lead or lead alloy slug, said slug having a cold formed
opening and a cold formed fastener stop therein; and

a male fastener, said male fastener having a shank extend-
ing at least partially out of said cold formed opening to
permit attaching a female connector thereto.

33. The two part cold formed battery terminal of claim 32

wherein the male fastener includes threads.

34. The two-part cold formed battery terminal of claim 32

wherein said slug includes an offset extension.
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35. The two-part cold formed battery terminal of claim 34
wherein the offset extension includes acid rings.

36. The two-part cold formed battery terminal of claim 32
wherein the male fastener includes a head with a protrusion
extending thereon to prevent rotation of said male fastener.

37. The two-part cold formed battery terminal of claim 32
wherein the male fastener includes threads for attaching to
a female with the threads positioned external to the battery
terminal.



