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BATTERY POST TERMINAL ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION(S)
[0001] This application claims priority to and the benefit of U.S. Patent Application No.
15/429,901, filed February 10, 2017 (now U.S. Patent 9,774,110), the entire disclosure of

which is incorporated by reference herein.

TECHNICAL FIELD
[0002] This disclosure relates to battery connectors and, in particular, connector

assemblies for battery posts.

BACKGROUND
[0003] Battery terminal assemblies in automotive applications electrically couple a
vehicle battery to various electrical systems. More particularly, battery terminal assemblies
are configured to couple to battery posts (e.g., positive and negative battery posts). However,
battery posts of different batteries may vary widely vary in shape despite being configured
according to a common specification. For example, battery posts having a 9:1 taper may
require only having specific upper and lower diameters, while varying greatly in regions
therebetween (e.g., angle, surface profiles, etc.) and still meeting design specifications.
Furthermore, while battery terminals are typically tightened using horizontal drive
mechanisms (e.g., a screw extending perpendicular to an axis of the battery post), such
horizontal drive mechanisms may be ergonomically disadvantageous in automotive assembly
line environments. It would, therefore, be advantageous to provide a battery terminal
assembly that reliably couples to battery posts of varied shapes and that employs an

alternative drive mechanism.

SUMMARY
[0004] Disclosed herein are implementations of a battery post terminal assembly. In one
implementation, a battery post terminal assembly includes a conductive band and a clamp
mechanism. The conductive band includes a first free end and a second free end. The
conductive band defines an aperture for receiving a battery post of a battery. The clamp

mechanism includes a wedge member that defines a recess between a first surface and a
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second surface thereof. The recess has an open end and a closed end that is narrower than the
open end. The first surface is convex. The first free end and the second free end are
positioned in the recess. The first free end is movable along the first surface toward the
closed end to be moved by the first surface toward the second free end to tighten the
conductive band around the battery post.

[0005] In another implementation, a battery post terminal assembly includes a conductive
member and a coupling mechanism. The conductive member forms an aperture to receive a
battery post of a battery. The conductive member includes a first free end and a second free
end spaced apart by a gap. The coupling mechanism includes a wedge member, a threaded
post coupled to the wedge member, a nut threadably attached to the threaded post, and a
spacer member slidably received on the threaded post. The wedge member defines a sloped
recess in which the first free end and the second free end of the conductive member are
received. The spacer member is drivable by the nut along the threaded post to press the first
end and the second end of the conductive member into the sloped recess to reduce the gap.
The spacer member is permitted to tilt relative to the threaded post.

[0006] In a further implementation, a battery post terminal assembly includes a battery
post attachment portion, a drive portion, and a lead attachment portion. The battery post
attachment portion is tightenable around a battery post of a battery. The drive portion
tightens the battery post attachment portion using a U-shaped wedge member having convex
surfaces that face each other and a tiltable drive member. The lead attachment portion is

coupled to the battery post attachment portion and is connectable to an electrical lead.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The disclosure is best understood from the following detailed description when
read in conjunction with the accompanying drawings. It is emphasized that, according to
common practice, the various features of the drawings are not to-scale. On the contrary, the
dimensions of the various features are arbitrarily expanded or reduced for clarity.
[0008] FIG. 1 is an upper, front, left perspective view of an embodiment of a battery post
terminal assembly.
[0009] FIG. 2 is a left side elevation view of the battery post terminal assembly of FIG. 1
with portions of a battery shown in phantom.
[0010] FIG. 3 is a top plan view of the battery post terminal assembly of FIG. 1.
[0011] FIG. 4 is a bottom plan view of the battery post terminal assembly of FIG. 1.
[0012] FIG. 5A is cross-sectional view of the battery post terminal assembly taken along

2.



WO 2018/148641 PCT/US2018/017788

line 5A-5A in FIG. 3.

[0013] FIG. 5B is a top view of a wedge member of the battery post terminal assembly
shown in FIG. 1.

[0014] FIG. 5C is a front view of the wedge member shown in FIG. 5B.

[0015] FIG. 5D is a detail view taken from box 5D in FIG. 5C.

[0016] FIG. 6 is a cross-sectional view of the battery post terminal assembly taken along

line 6-6 in FIG. 3.

DETAILED DESCRIPTION
[0017] As shown in FIGS. 1-6, a battery post terminal assembly 100 (e.g., terminal
assembly or unit) is configured to couple to a battery post 12 (e.g., terminal) of a battery 10
(shown in FIG. 2 in dashed lines). The terminal assembly 100 additionally provides a lead
attachment post 180 (e.g., stud) for combined physical attachment and electrical coupling of
an electrical lead 14 (e.g., wire) to the terminal assembly 100 and, ultimately, the battery post
12 of the battery 10. As discussed in further detail below, the terminal assembly 100 is
configured to conform to the battery post 12, which may vary in shape between different
batteries 10, while providing high coupling strength and durability. Furthermore, the terminal
assembly 100 is configured to be coupled to the battery post 12 using a vertical drive (e.g.,
vertically-arranged rotational driver), which may provide ergonomic advantages for
attachment in assembly line environments. The battery post terminal assembly 100 may be
considered modular by providing a lead attachment post 180 that may be coupled to any
suitable electrical lead 14, as opposed to being a permanently affixed to a wire lead.
[0018] As shown in FIG. 1, the terminal assembly 100 generally includes a battery
attachment portion 110 (e.g., battery post or central portion, region, or segment), a drive
portion 120 (e.g., clamping or front end region, segment, or subassembly), and a lead
attachment portion 130 (e.g., electrical coupling or rear end region, segment, or
subassembly). The battery attachment portion 110 is configured to receive and be coupled the
battery post 12 of the battery 10. The drive portion 120 is configured to secure the battery
attachment portion 110 to the battery post 12 of the battery 10. The lead attachment portion
130 is configured to couple to the electrical lead 14, which may in turn be coupled to one or
more systems of a vehicle (e.g., starter, alternator, and various electrically controlled and/or
powered systems of the vehicle, such as powertrain control modules, infotainment systems,
etc.).

[0019] The terminal assembly 100 generally includes a body member 140 (e.g., terminal,
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terminal body, conductive or band member, structure, stamping, etc.), a clamp mechanism
160 (e.g., clamp or coupling mechanism or assembly), and a lead attachment post 180 (e.g.,
stud). The body member 140 forms the battery attachment portion 110 in a central region; the
body member 140 and the clamp mechanism 160 cooperatively form the drive portion 120;
and, the body member 140 and the lead attachment post 180 cooperatively form the lead
attachment portion 130. The battery attachment portion 110 is positioned between the drive
portion 120 and the lead attachment portion 130 of the terminal assembly 100.

[0020] The body member 140 forms the battery attachment portion 110 and is configured
to receive the battery post 12 therein, while the clamp mechanism 160 is operable to tighten
the body member 140 circumferentially around the battery post 12. The body member 140 is
a stamped and formed component made of brass (e.g., tin-plated), copper, or other suitable
material.

[0021] The body member 140 includes an upper portion 142 and a lower portion 144.
Referring to FIGS. 2-4, in the battery attachment portion 110, the upper portion 142 and the
lower portion 144 of the body member 140 form an upper band 142a (e.g., first or upper
conductive band) and a lower band 144a (e.g., second or lower conductive band),
respectively. The upper band 142a and the lower band 144a are configured to receive (e.g.,
substantially circumscribe) the battery post 12 and tighten therearound, so as to couple the
terminal assembly 100 to the battery post 12. The upper band 142a is spaced apart from the
lower band 144a with a vertical gap therebetween. The upper and lower bands 142a, 144a, by
being spaced apart and physically separated from each other, may independently conform
and, thereby, more securely couple to battery posts 12 of irregular shapes. Battery posts 12 of
different batteries may each be configured with a standard 9:1 taper, but may vary
significantly between upper and lower ends thereof, while still conforming to specifications
(e.g., industry standards). Battery posts 12 may vary, for example, by having a skew axis,
irregular or curved peripheral surface, and/or different surface textures. Furthermore, battery
posts 12 are typically made of a relatively soft metal (e.g., lead), which can further vary in
shape after being in service (e.g., metal of the post flowing when attached to a terminal
and/or removal of material during cleaning). Variations of the terminal assembly 100
described herein may include only a single band (e.g., having the clamp mechanism 160 but
different body member 140).

[0022] Referring to FIG. 3, the upper band 142a of the body member includes a first side
142b (e.g., right side, member, or segment) and a second side 142c (e.g., left side, member, or

segment) that are separated by a gap 142d (e.g., space) and which cooperatively define an
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upper aperture 142e (e.g., substantially circular aperture, receptacle, or hole). The upper
aperture 142e is sized so as to receive the battery post 12 therein and for the upper band 142a
to be tightened therearound. More particularly, the first side 142b and the second side 142c of
the upper band 142a are movable toward each other in a substantially tangential direction
relative to the battery post 12, so as to reduce the size of the upper aperture 142¢ (e.g., reduce
in circumference) and tighten around the battery post 12.

[0023] Referring again to FIG. 2, the upper band 142a includes an upper annular flange
142f (e.g., segment), which extends in an axial direction. The upper annular flange 142f
forms an inner surface of the upper aperture 142e, which engages the battery post 12. The
upper annular flange 142f may also include one or more axially extending slots 142¢g (e.g.,
recesses; shown in FIG. 3) that are radially recessed into the upper annular flange 142f.
Material of the battery post 12 may flow into the slots 142g when and/or after the upper band
142a is tightened around the battery post 12, which mechanically resists rotation of the
terminal assembly 100 relative to the battery post 12.

[0024] The upper band 142a may additionally include an upper segment 142h. The upper
segment 142h may be substantially planar (e.g., horizontal) with the upper annular flange
142f protruding axially downward therefrom. The upper annular flange 142f and upper
aperture 142e may, for example, be formed during one or more stamping operations.

[0025] Referring to FIGS. 2 and 4, the lower band 144a of the body member 140 is
configured similarly to the upper band 142a. Features of the lower band 144a, which are
similar to those of the upper band 142a, are referred to with like suffixes (e.g., a first side
144b of the lower band 144a is similar to the first side 142b of the upper band 142a). Similar
to the upper band 142a, the lower band 144a includes the first side 144b and a second side
144c, which are separated by a gap 144d and which cooperatively define a lower aperture
144e. The lower band 144a also includes a lower annular flange 144f that engages the battery
post 12 at a location below the upper annular flange 142f and that may include slots 144g.
The lower band 144a may also include a lower segment 144h from which the lower annular
flange 144f protrudes axially upward therefrom. The upper annular flange 142f and the lower
annular flange 144f may, individually and/or cooperatively, be configured complementary in
shape to the battery post 12 of a standard design (e.g., a positive or negative battery post 12
having a 9:1 taper). It should be noted that a set (e.g., pair) of terminal assemblies 100 may be
configured with different sizes (e.g., diameters), such that each terminal assembly 100 of the
pair (e.g., the positive and negative terminal assemblies 100) corresponds to a standard size

for positive and negative battery posts 12.
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[0026] An inner surface upper annular flange 142f has a 9:1 taper, or other taper, which
matches that specified for the battery post 12. As a result, when the upper band 142a is
tightened around the battery post 12, contact area between the upper annular flange 142f of
the upper band 142a and an outer surface of the battery post 12 may be maximized.
Furthermore, by matching the 9:1 taper of the battery post 12, the inner surface of the upper
annular flange 142f is configured to tighten substantially uniformly to the battery post 12
(e.g., circumferentially around the battery post 12 and axially along a height of the upper
annular flange 142f). By maximizing contact area of the upper annular flange 142f and/or by
tightening the annular flange 142f substantially uniformly to the battery post 12, retention and
prevention of relative movement (e.g., rotational and/or axial) between the terminal assembly
100 and the battery post 100 may be improved. Alternatively, the upper annular flange 142f
may be configured for a lower end (e.g., edge) thereof to first engage and/or tighten to the
battery post 12 with upper portions of the upper annular flange 142f later engaging and/or
tightening to the battery post 12 (e.g., as the battery post 12 and/or the upper band 142a
conform to each other).

[0027] An inner surface lower annular flange 144f may also have a 9:1 taper, or other
taper, which matches that specified for the battery post 12. As a result, when the lower band
144a is tightened around the battery post 12, contact area between the lower annular flange
144f of the lower band 144a and an outer surface of the battery post 12 may be maximized.
Furthermore, by matching the 9:1 taper of the battery post 12, the inner surface of the lower
annular flange 144f is configured to tighten substantially uniformly to the battery post 12
(e.g., circumferentially around the battery post 12 and axially along a height of the lower
annular flange 144f). By maximizing contact area of the lower annular flange 144f and/or by
tightening the lower annular flange 144f substantially uniformly to the battery post 12,
retention and prevention of relative movement (e.g., rotational and/or axial) between the
terminal assembly 100 and the battery post 100 may be improved. Alternatively, the lower
annular flange 144f may be configured for an upper end (e.g., edge) thereof to first engage
and/or tighten to the battery post 12 with lower portions of the lower annular flange 144f later
engaging and/or tightening to the battery post 12 (e.g., as the battery post 12 and/or the lower
band 144a conform to each other).

[0028] Still further, the upper annular flange 142f of the and the lower annular flange
144f of the lower band 144a may be configured with a cooperative (e.g., continuous) 9:1
taper, or other taper, which matches that specified for the battery post 12. For example, the

lower aperture 144e may be larger in diameter than the upper aperture 142e to account for the
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tapered shape of the battery post 12 referenced above. By individually and cooperatively
forming the 9:1 taper, the upper annular flange 142f of the upper band 142a and the lower
annular flange 144f of the lower band 144a are configured to tighten substantially uniformly
to the battery post 12 (e.g., tightening and/or engaging substantially simultaneously and at
similar rates). Alternatively, the upper annular flange 142f may be configured to engage
and/or tighten around the battery post 12 in serial manner (e.g., the upper annular flange 142f
first engaging and/or tightening to the battery post 12 with the lower annular flange 144f later
engaging and/or tightening to the battery post 12).

[0029] As referenced above, different battery posts 12 of different batteries, while being
manufactured to a common specification, may vary in shape and/or surface finish.
Misalignment may also occur between the body member 110 of the terminal assembly and
the battery post 12. Despite this variation in the battery posts 12 and misalignment with the
terminal assemblies 110, reliable connections between any given battery post 12 and the
terminal assembly 100 may still be achieved, for example, by the battery post 12 conforming
to the terminal assembly 100 and/or the upper band 142a and/or lower band 144a of the
terminal assembly 100 conforming to the battery post 12, as discussed in further detail below.
[0030] As discussed in further detail below, the body member 140 includes a first free
end 143b and a second free end 143c that are pressed toward each other by the clamp
mechanism 160, so as to tighten the upper band 142a and the lower band 144a to the battery
post 12.

[0031] The first side 142b and the second side 142c of the upper band 142a are
continuous with each other at an end of the body member 140 proximate the attachment post
180. Similarly, the first side 144b and the second side 144c of the lower band 144c are
continuous with each other at the end of the body member 140 proximate the attachment post
180.

[0032] At another end of the body member 140 proximate the clamp mechanism 160, the
first side 142b and the second side 142c of the upper band 142a are independent of each other
(e.g., may move freely or independent of each other), as are the first side 144b and the second
side 144c of the upper band 144a independent of each other. Furthermore, the first side 142b
of the upper band 142a are coupled to the first side 144b of the lower band 144a to form the
first free end 143b (e.g., first or right end, combined end, or free end) of the body member
140. For example, as shown in FIGS. 1 and 5A, an end portion of the first side 144b of the
lower band 144a may be folded around the outside of another end portion of the first side

142b of the upper band 142a to form the first free end 143b. The first free end 143b is
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substantially planar (e.g., includes end portions of the first sides 142b, 144b of the upper and
lower bands 142a, 144a that are substantially planar) and may also be nominally horizontal
(i.e., before being pressed by the clamp mechanism 160). Similarly, the second side 142c of
the upper band 142a is coupled to the second side 144c of the lower band 144a to form the
second free end 143c (e.g., second or left end, combined end, or free end) of the body
member 140. An end portion of the second side 144¢ of the lower band 144a may be folded
around the outside of another end portion of the second side 142c of the upper band 142a to
form the second free end 143c. The second free end 143c may also be substantially planar
and/or nominally horizontal (e.g., with end portions of the second sides 142c, 144¢ of the
upper and lower bands 142a, 144a that are substantially planar and/or nominally horizontal).
Alternatively, the end portions of the lower band 144a may be folded around the inside of the
end portions of the upper band 142a, and/or the end portions of the upper band 142a may be
folded around the inside and/or the outside of the end portions of the lower band 144a.
[0033] As shown in FIG. 2, the first free end 143b and the second free end 143¢ are
positioned vertically between the upper segment 142h and the lower segment 144h of the
upper and lower bands 142a, 144a. For example, the end portions of the upper and lower
bands 142a, 144a may include substantially vertical segments between the upper and lower
apertures 142e, 144e and the clamp mechanism 160, which may also function to prevent
rotation of the clamp mechanism 160 relative to the body member 140.

[0034] The first free end 143b and the second free end 143c may additionally include
protrusions 143n that extend from outer edges thereof. The protrusions 143n may, for
example, function to locate the body member 140 relative to the clamp mechanism 160 (as
discussed in further detail below). The protrusions 143n may, for example, be formed by the
lower portion 144 of the body member 140.

[0035] As shown in FIG. 4, a gap 143d between the first free end 143b and the second
free end 143c. The gap 143d extends from the gaps 142d, 144d between the upper band 142a
and the lower band 144a. The gap 143d additionally includes an aperture (not shown; or
widened region) to slidably receive a threaded stud 166 (e.g., threaded post or bolt) of the
clamp mechanism 160 (discussed below) in an axial direction. The gap 143d, however, has a
maximum width on either side of the stud 166 that is less than a diameter of the stud 166, so
as to prevent removal of the stud 166 in a radial direction.

[0036] Referring generally to FIGS. 1-6, the clamp mechanism 160 and the free ends
143b, 143c cooperatively form the drive portion 120 of the terminal assembly 100. As

referenced above, the clamp mechanism 160 is configured to tighten the upper band 142a and
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the lower band 144a around the battery post 12, so as to couple the terminal assembly 100 to
the battery post 12. The clamp mechanism 160 receives the first free end 143b and the second
free end 143c of the body member 140, so as to simultaneously tighten the upper band 142a
and the lower band 144a around the battery post 12.

[0037] The clamp mechanism 160 generally includes a wedge member 162 (e.g., wedge,
clamp, or ramp member or structure), a spacer member 164 (e.g., spacer, drive, press, or load
spreading member, spacer, washer, bearing, or structure), a threaded stud 166 (e.g., bolt), and
a nut 168. The wedge member 162 is a U-shaped structure that defines a recess 162a having
one or more opposed ramped surfaces 162b (e.g., forming a sloped recess; see FIGS. 1 and
5). The ramped surfaces 162b extend from a relatively wide open end 162c¢ to a relatively
narrow closed end 162d of the recess 162a. The spacer member 164, being driven by the nut
168 along the threaded stud 166, presses the first free end 143b and the second free end 143c
of the body member 140 (e.g., presses uniformly, such as with uniform force) into the recess
162a from the open end 162c toward the closed end 162d along the ramped surfaces 162b.
The ramped surfaces 162b simultaneously press the first free end 143b and the second free
end 143c of the body member 140 toward each other (e.g., in a tangential direction) so as to
close the gaps 142d, 143d, 144d and tighten the upper and lower bands 142a, 144a around the
battery post 12. For example, those end portions of the first and second sides 144b, 144c of
the lower band 144a that are folded around the outside of end portions of the first and second
sides 142b, 142c¢ of the upper band 142a also engage and slide downward along the ramped
surfaces 162b. Further detail of the wedge member 162, the spacer member 164, the threaded
stud 166, and the nut 168 are discussed in further detail below.

[0038] The wedge member 162 of the clamp mechanism 160 is a unitary component, for
example, a stamped and formed steel component (e.g., plated steel, such as nickel zinc
plating). The wedge member 162 may, alternatively, be made from different materials and/or
manufacturing methods (e.g., forged, machined, liquid injected metals, etc.). The wedge
member 162 includes a base portion 162e (e.g., base or bottom) and two flange portions 162f
(e.g., first and second flanges or extensions). The base portion 162e is substantially planar.
The two flange portions 162f are also substantially planar and extend from sides of the base
162e substantially parallel with each other (e.g., at approximately 90 degrees relative to the
base 162e). The flange portions 162f are spaced apart to form a gap 162g (e.g., channel or
slot) therebtween. The protrusions 143n of the first free end 143b, 143c of the body member
140 may be received within the gap 162g, so as to locate and/or retain the wedge member 162

relative to the body member 140. Each flange portion 162f includes one set (e.g., pair) of
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opposed ramped surfaces 162b (e.g., forming four ramped surfaces 162b), which define the
recess 162a therebetween, as well as the open end 162¢ and the closed end 162d of the recess
162a. The flange portions 162f may be considered to form individual recesses 162a or to
cooperatively form the recess 162a extending between across the flange portion 162f.

As shown in FIG. 5D, each ramped surface 162b has a convex profile extending from the
open end 162c¢ to the closed end 162d of the recess 162a. More particularly, the ramped
surface 162b becomes steeper moving toward the closed end 162d of the recess 162a. That is,
the ramped surface 162b has a greater angle of inclination (e.g., steeper angle) nearer the
closed end 162d than the open end 162c of the recess 162a with the angle of inclination being
measured relative to a plane perpendicular to the direction of insertion of the ends 143b, 143c
of the body member 140 into the recess 162a (e.g., parallel with the shaft 166b). The lesser
angle of inclination at the open end 162c, for example, initially at least partially closes the
gaps 142d, 143d, 144d, while the greater angle of inclination may secure the upper and lower
bands 142a, 144a around the battery post 12. A transition between the Assuming a constant
rotational speed of the nut 168, the convex profile of the ramped surfaces 162b also results in
the gap 143d being closed more rapidly initially (e.g., for initially bringing the free ends
143b, 143c closer together) as the nut 168 is tightened and less rapidly later (e.g., for shoring
the body member 140 to the battery post 12). The ramped surfaces 162b may be the same
(e.g., mirrored repeated) on each side of the recess 162a and on each side of the gap 162¢g
(i.e., resulting in four ramped surfaces 162b having the same shape).

[0039] More particularly, the convex profile of the ramped surface 162b may have a first
ramped region 162b’ (e.g., upper region) that extends straight with a lesser angle of
inclination near the open end of the recess 162a, and a second ramped region 162b” (e.g.,
lower region) that extends straight with a greater angle of inclination near the closed end of
the recess 162a. For example, the angle of inclination of the first ramped region 162b’ may be
between 2 and 15 degrees less than that of the second ramped region 162b” (e.g., between 4
and 8 degrees, such as approximately 5 degrees). The angle of inclination of the first ramped
region 162b’ may be between approximately 60 and 75 degrees, such as between
approximately 67 and 72 degrees (e.g., approximately 69 degrees). The angle of inclination of
the second ramped region 162b” may be between approximately 65 and 80 degrees, such as
between approximately 72 and 77 degrees (e.g., approximately 74 degrees). The ramped
surfaces 162b may include a gradual (e.g., curved) transition between the first ramped region
162b’ and the second ramped region 162b”.

[0040] The threaded stud 166 is coupled to the base portion 162e of the wedge member
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162. The threaded stud 166 may, for example, be steel (e.g., plated steel, such as with nickel
zinc plating). The threaded stud 166 generally includes a head 166a (e.g., head portion) and a
threaded shaft 166b (e.g., shaft portion). The threaded shaft 166b extends through an aperture
(not labeled) that is centrally located in the base 162e (e.g., approximately midway between
the flange portions 162f and midway between the ramped surfaces 162b thereof). The head
166a bears against a surface of the base 162e facing opposite the direction (e.g., downward)
in which the flange portions 162f extend away (e.g., upward) from the base 162e. The head
166a may be elongated, so as to extend along and bear against the surface of the base 162e.
By being elongated, the head 166a may bear against a larger area of the surface of the base
162e than if square or circular, while also maintaining a relatively narrow width to
accommodate different clearances between the battery post 12 and adjacent structures of
different batteries 10. For example, the head 166a may have a length that is longer than its
width, which are less than a length and width of the wedge member 162.

[0041] The head 166a may also be coupled (e.g., welded or adhered) to the base 162e,
which prevents rotation therebetween and also uses the head 166a to strengthen the wedge
member 162 against bending (e.g., as the free ends 143b, 143c are pressed against the ramped
surfaced 162b) and, thereby, may improve clamping or holding strength of the terminal
assembly 100. Alternatively, the head 166a may be received in a recess of the base 162e of
the wedge member 162, which mechanically prevents rotation of the threaded stud 166
relative to the wedge member 162. The threaded shaft 166b extends upward (e.g.,
substantially parallel with the battery post 12) is configured to threadably receive the nut 168
(e.g., steel, such as plated steel with a nickel zinc plating) thereon (e.g., is driven vertically).
[0042] The spacer member 164 is configured to press the first free end 143b and the
second free end 143c of the body member 140 into the recess 162a of the wedge member
162. More particularly, the spacer member 164 is received on the threaded shaft 166b of the
threaded stud 166 and is moved axially along the shaft 166b by the nut 168. The spacer
member 164 spans across the free ends 143b, 143c of the body member 140.

[0043] The spacer member 164 is also able to tilt relative to the shaft 166b (e.g., s a
tiltable drive member), such that the base portion 164a is not perpendicular to the shaft 166b.
For example, by receiving the shaft 166b in an aperture of the spacer member 164 that is
larger than a diameter of the shaft 166b, the clearance between the spacer member 164 and
the shaft 166b allows the spacer member 164 to tilt. By allowing the spacer member 164 to
tilt relative to the shaft 166b, the spacer member 164 may uniformly press (e.g., apply

substantially equal axial force) to the free ends 143b, 143c of body member 140. This allows
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terminal assemblies 100 of a single design to be better able to tighten the upper and lower
bands 142a, 144a to the battery posts 12 of different batteries 10 despite irregular shapes of
these battery posts 12.

[0044] More particularly, irregularity (e.g., aberrations, such as irregular shape, size,
and/or surface texture) of battery posts 12 and/or misalignment between the body member
140 and the battery post 12 may cause movement between the wedge member 162 and the
body member 140. These irregularities and/or misalignment may, for example, cause the
body member 140 and the wedge member 162 to tilt relative to each other. Furthermore,
these irregularities and/or misalignment may cause the upper band 142a and the lower band
144a and/or the first sides 142b, 144b, and the second sides 142¢c, 144c to engage the battery
post 12 in different manners (e.g., with forces at different magnitudes, heights, and/or sides).
This unequal engagement can result in unequal movement the free ends 143b, 143c of the
body member 140 relative to the wedge member 162. By allowing the spacer member 164 to
tilt relative to the wedge member 162 (including the shaft 166b), the spacer member 164 can
more uniformly press against the free ends 143b, 143c (e.g., apply a more uniform force),
which results in more uniform engagement (e.g., vertically and/or circumferentially) of the
upper band 142a and the lower band 144a with the battery post 12. As the nut 168 is driven
on the post 166b, so as to drive the spacer member 164 downward closer to the wedge
member 162, the body member 140 and the wedge member 162 may be brought closer into
alignment (e.g., with the wedge member 162 being aligned in a plane that is parallel to a
plane extending through the free ends 143b, 143¢ and/or a plane defined by the upper
segment 142h of the upper band 142a) despite the aforementioned irregularities and/or
misalignment.

[0045] For example, as the first free end 143b and the second free end 143c are driven
into the recess 162a along the sloped surfaces 162b, the first sides 142b, 144b and the second
sides 142c, 144c of the upper and lower bands 142a, 144a may engage and couple (e.g., bind
or lock) to the battery post 12 at different heights. As a result, the first free end 143b and the
second free end 143c of the body member 140 are similarly positioned at different heights
within the recess 162a but remain engaged by the spacer member 164. In contrast, if a
member (e.g., a nut) were to remain in fixed angular relationship to the wedge member 162,
such a member may not uniformly engage both free ends 143b, 143c¢ of the body member
140, which could result in less uniform tightening (e.g., contact area and/or force) between
the upper band 142a and the lower band 144a (e.g., vertical and/or left-to-right) and, thereby,

poorer retention and/or prevention of relative movement between the terminal assembly 100
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and the battery post 12.

[0046] The spacer member 164 is a unitary member, for example, a stamped steel
component (e.g., plated steel, such as with nickel zinc plating). The spacer member 164
includes a base portion 164a (e.g., central portion or region) and may additionally include
two flanges 164b (e.g., flange portions or segments). The base portion 164a is substantially
planar and includes a central aperture (not labeled) through which is received the shaft 166b
of the threaded stud 166. An inner surface (e.g. lower) surface of the base portion 164a
engages the first free end 143b and the second free end 143c of the body member 140, so as
to uniformly drive the first free end 143b and the second free end 143c into the wedge
member 162 as described above. An outer surface (e.g., upper surface) of the base portion
164a is engaged by the nut 168. The flanges 164b extend outward and downward from sides
of the base portion 164a. The flanges 164b of the spacer member 164 are received within the
gaps 162g formed between the two flange portions 162f of the wedge member 162, so as to
prevent rotation of the spacer member 164 relative to the wedge member 162 (e.g., as the nut
168 is tightened on the threaded stud 166). The flanges 164b may have a width that is less
than that of the base portion 164a, the widths being measured in a direction from the axis of
the shaft 166b toward an axis of the battery post 12. The spacer member 164b is elongated
(i.e., having a length that is greater than its width), so as to span entirely across a cooperative
width of the free ends 143b, 143c of the body member 140 (e.g., the base portion 164a alone
or in conjunction with the two flanges 164b). The spacer member 164 thereby engages and
presses the free ends 143b, 143c, which provides for significantly smaller packaging than if
the free ends 143b, 143c were instead directly engaged by a nut that spanned the cooperative
width of the free ends 143b, 143c (i.e., the front-to-back length of the terminal assembly 100
would be longer due to the diameter of the resultant nut).

[0047] When the flanges 164b of the spacer member 164 are received in the gaps 162g
between the flange portions 162f of the wedge member 162, the spacer member 164 and the
wedge member 162 cooperatively circumscribe the first and second free ends 143b, 143c of
the body member 140. Moreover, the threaded stud 166 and the nut 168 may be cooperatively
configured to prevent the nut 168 from moving to an axial position in which the spacer
member 164 and the wedge member 162 do not cooperatively circumscribe the first and
second free ends 143b, 143c of the body member 140 (e.g., by having deformed threads on
the shaft 166b). The threaded stud 166 may be staked (e.g., have deformed threads), so as to
prevent unintentional removal of the nut 168 from the threaded stud 166, such as during

shipment of the terminal assembly 100 and/or prior to assembly of a vehicle (e.g., during
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which the terminal assembly is coupled to the post 12 of the battery 10). Staking of the stud
166 may still allow for intentional removal of the nut 168 for replacement thereof and reuse
of the stud 166.

[0048] The arrangement of the body member 140 and the coupling mechanism 160
described herein advantageously provides high and durable holding strength. For example,
while a specification may provide for a rotational holding force of 12 N-m, testing has shown
such a holding force to be maintained over 50 cycles of the battery post terminal assembly
100 being re-tightened to battery posts 12 of specified sizes of 19.5 mm (positive post) and
17.9 mm (negative post).

[0049] The lead attachment portion 130 is cooperatively formed by the body member 140
and the lead attachment post 180. The lead attachment portion 130 is positioned substantially
opposite the drive portion 120 relative to the battery attachment portion 110. The lead
attachment portion 130 is configured to couple to the electrical lead 14, for example, to
supply power to a system of a passenger vehicle, other vehicle, or other application. The lead
attachment post 180 may, for example, be formed of steel (e.g., a plated steel, such as with tin
plating).

[0050] More particularly, the lead attachment post 180 is coupled to and protrudes from
the body member 140 (e.g., vertically and/or in parallel with the battery post 12 and/or the
post 166). The lead attachment post 180 generally includes a head 180a (e.g., base) and a
threaded shaft 180b extending upward therefrom. The threaded shaft 180b may be provided
in different sizes for terminal assemblies 100 configured for battery posts 12 of positive and
negative polarity. For example, negative and positive terminal assemblies may include
threaded shafts 180b having a M8 and M6 standard bolt configurations, respectively.

[0051] The body member 140 is folded around opposing sides of the head 180a, which
may be rectilinear and/or planar, to secure the lead attachment post 180 to the body member
140. For example, an upper end segment 142j of the upper portion 142 of the body member
140 includes flanges 142k (e.g., tabs) that are folded around the opposing sides of the head
180a and engage an underside thereof. A lower end segment 144j of the lower portion 144 of
the body member 140 includes opposing flanges 144k that engage the opposing vertical sides
of the head 180a of the lead attachment post 180 and/or form a recess in which the head 180a
of the lead attachment post 180 is received. An underside of the lower end segment 144
engages an upper side of the head 180a, such that the head 180a is held or compressed
between the underside of the lower end segment 144j and the flanges 142k of the upper end
segment 142j.
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[0052] The upper end segment 142j and the lower end segment 144j of the upper portion
142 and the lower portion 144 of the body member may be considered to cooperatively form
an end segment 143j (e.g., joined or unitary end) of the body member 140. The end segment
143j may be substantially planar (e.g., with the upper end segment 142j and/or the lower end
segment 144j being planar) and/or horizontal. An underside of the upper end segment 142j
may directly engage an upper side of the lower end segment 144j. The end segment 143j may
additionally include folded segments 143k, which interconnect the upper portion 142 and the
lower portion 144 of the body member 140 (e.g., such that the body member 140 is a unitary,
single-piece component).

[0053] The end segment 143j of the body member 140 is positioned vertically between
the upper segment 142h and the lower segment 144h of the upper and lower bands 142a,
144a. The upper end segment 142j and the lower end segment 144j may include substantially
vertical segments between the upper and lower apertures 142e, 144e and the clamp
mechanism 160, which may also function to prevent rotation of the electrical lead 14 relative
to the terminal assembly 100 (e.g., if the electrical lead 14 includes a complementary flat
end).

[0054] The end segment 143j may additionally include an upper protrusion 143m (e.g.,
formed in the upper end segment 142j) that is positioned opposite the drive portion battery
post 12. The upper protrusion 143m may, for example, engage a surface or mating feature of
the electrical lead 14 to prevent relative rotation therebetween. The upper protrusion 143m
may, for example, be positioned between the folded segments 143k.

[0055] In some applications, the end segment 143j may not be coated, so as to provide
bare-to-bare metal contact with a lead attachment, while remaining portions of the body
member 140 are plated (e.g., tin-plated, as referenced above).

[0056] While the disclosure has been described in connection with certain embodiments,
it is to be understood that the disclosure is not to be limited to the disclosed embodiments but,
on the contrary, is intended to cover various modifications and equivalent arrangements
included within the scope of the appended claims, which scope is to be accorded the broadest
interpretation so as to encompass all such modifications and equivalent structures as is

permitted under the law.

EMBODIMENTS
[0057] 1. Abattery post terminal assembly comprising:

a conductive band having a first free end and a second free end, wherein the
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conductive band defines an aperture for receiving a battery post of a battery; and

a clamp mechanism having a wedge member that defines a recess between a first
surface and a second surface thereof, wherein the recess has an open end and a closed end
that is narrower than the open end, and the first surface is convex;

wherein the first free end and the second free end are positioned in the recess, and
the first free end is movable along the first surface toward the closed end to be moved by the
first surface toward the second free end to tighten the conductive band around the battery

post.

[0058] 2. The battery post terminal assembly according to embodiment 1, comprising a
body member that forms the conductive band as an upper band and that also forms a lower
band spaced below the upper band, wherein first sides of the upper band and the lower band
are coupled together to form the first free end, second sides of the upper band and the lower
band are coupled together to form the second free end, and the first free end and the second
free end are substantially planar;

wherein the recess is further defined between a third surface and a fourth surface
of the wedge member that are spaced apart from the first surface and the second surface; and

wherein the first surface, the second surface, the third surface, and the fourth
surface each engage one the first free end or the second free end and have a convex profile
with an upper portion that extends straight and a lower portion that extends straight at a

steeper angle than the upper portion.

[0059] 3. The battery post terminal assembly according to embodiment 1, wherein the

second surface is convex.

[0060] 4. The battery post terminal assembly according to embodiment 3, wherein the
recess is further defined between a third surface and a fourth surface of the wedge member,
the third surface and the fourth surface being convex; and

wherein the first free end engages the first surface and the third surface, and the

second free end engages the second surface and the fourth surface.

[0061] 5. The battery post terminal assembly according to embodiment 4, wherein the
wedge member is a unitary component that includes a base, a first flange extending from the

base, and a second flange extending from the base parallel with and spaced apart from the
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first flange, wherein the first flange forms the first surface and the second surface, and the

second flange forms the third surface and the fourth surface.

[0062] 6. The battery post terminal assembly according to embodiment 5, wherein the
clamp mechanism further comprises a spacer member that presses the first free end and the
second free end into the recess toward the closed end, the spacer member sliding within a gap

formed between the first flange and the second flange of the wedge member.

[0063] 7. The battery post terminal assembly according to embodiment 6, wherein the
spacer member and the wedge member circumscribe the first free end and the second free

end.

[0064] 8. The battery post terminal assembly according to embodiment 1 or any of
embodiments 2-7, wherein the first surface includes an upper portion adjacent the open end
and a lower portion adjacent the closed end, wherein the upper portion extends straight and

the lower portion extends straight at a steeper angle than the upper portion.

[0065] 9. The battery post terminal assembly according to embodiment 1 or any of

embodiments 2-8, wherein the first free end and the second free end are substantially planar.

[0066] 10. The battery post terminal assembly according to embodiment 9, wherein the

first free end and the second free end are nominally horizontal.

[0067] 11. The battery post terminal assembly according to embodiment 1 or any of
embodiments 2-10, comprising a body member that forms the conductive band as an upper
band and that forms a lower band spaced below the upper band, wherein first sides of the
upper band and the lower band are coupled together to form the first free end, and second

sides of the upper band and the lower band are coupled together to form the second free end.

[0068] 12. The battery post terminal assembly according to embodiment 11, wherein the
first side of the lower band is folded around the first side of the upper band and engages the
first surface of the wedge member, and the second side of the lower band is folded around the

second side of the upper band and engages the second surface of the wedge member.

-17-



WO 2018/148641 PCT/US2018/017788

[0069] 13. The battery post terminal assembly according to embodiment 1 or any of
embodiments 2-12, further comprising a lead attachment post coupled to the conductive band

and positioned generally opposite the clamping mechanism.

[0070] 14. The battery post terminal assembly according to embodiment 13 comprising a
body member that forms the conductive band, wherein the lead attachment post includes a
base and a threaded shaft, the body member being folded around the base and the threaded

shaft protruding through the base.

[0071] 15. A battery post terminal assembly comprising:

a conductive member forming an aperture to receive a battery post of a battery and
having a first free end and a second free end spaced apart by a gap; and

a coupling mechanism having a wedge member, a threaded post coupled to the
wedge member, a nut threadably attached to the threaded post, and a spacer member slidably
received on the threaded post, wherein the wedge member defines a sloped recess in which
the first free end and the second free end of the conductive member are received;

wherein the spacer member is drivable by the nut along the threaded post to press
the first free end and the free second end of the conductive member into the sloped recess to

reduce the gap, and the spacer member is permitted to tilt relative to the threaded post.

[0072] 16. The battery post terminal assembly according to embodiment 15, wherein the
wedge member and the spacer member cooperatively circumscribe the first free and the

second free end of the conductive member.

[0073] 17. The battery post terminal assembly according to embodiment 15 or 16,
wherein the wedge member includes two flanges that define the recess and that extend
parallel to each other to define a slot, and the spacer member slides within the slot and is

prevented from rotating by the two flanges when driven by the nut.

[0074] 18. The battery post terminal assembly according to embodiment 17, wherein the
first free end and the second free end include protrusions that slide within the slot between

the two flanges of the wedge member.

[0075] 19. The battery post terminal assembly according to embodiment 15 or any of
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embodiments 16-18, further comprising a lead attachment post coupled to the conductive

member.

[0076] 20. A battery post terminal assembly comprising:
a battery post attachment portion tightenable around a battery post of a battery;
a drive portion that tightens the battery post attachment portion using a U-shaped
wedge member having convex surfaces that face each other and a tiltable drive member; and
a lead attachment portion coupled to the battery post attachment portion and

connectable to an electrical lead.
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What is claimed is:

1. A battery post terminal assembly comprising:

a conductive band having a first free end and a second free end, wherein the
conductive band defines an aperture for receiving a battery post of a battery; and

a clamp mechanism having a wedge member that defines a recess between a first
surface and a second surface thereof;

wherein the first free end and the second free end are positioned in the recess, and the
first free end is movable along the first surface into the recess to be moved by the first surface

toward the second free end to tighten the conductive band around the battery post.

2. The battery post terminal assembly according to claim 1, wherein the recess has an
open end and a closed end that is narrower than the open end, the first surface is convex, and
the free first end is movable along the first surface toward the closed end to be moved by the

first surface toward the second free end to tighten the conductive band around the battery

post.

3. The battery post terminal assembly according to claim 2, wherein the second surface
is convex.

4. The battery post terminal assembly according to any of claims 2-3, wherein the first

surface includes an upper portion adjacent the open end and a lower portion adjacent the
closed end, wherein the upper portion extends straight and the lower portion extends straight

at a steeper angle than the upper portion.

5. The battery post terminal assembly according to any of the preceding claims, wherein
the recess is further defined between a third surface and a fourth surface of the wedge

member.

6. The battery post terminal assembly according to claim 5, wherein the third surface
and the fourth surface are convex; and
wherein the first free end engages the first surface and the third surface, and the

second free end engages the second surface and the fourth surface.
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7. The battery post terminal assembly according to any of claims 5-6, wherein the wedge
member is a unitary component that includes a base, a first flange extending from the base,
and a second flange extending from the base parallel with and spaced apart from the first
flange, wherein the first flange forms the first surface and the second surface, and the second

flange forms the third surface and the fourth surface.

8. The battery post terminal assembly according to claim 7, wherein the clamp
mechanism further comprises a spacer member that presses the first free end and the second
free end into the recess, the spacer member sliding within a gap formed between the first
flange and the second flange of the wedge member and being prevented from rotating by the

first flange and the second flange.

9. The battery post terminal assembly according to claim 8, wherein the first free end
and the second free end include protrusions that slide within a gap between the first flange

and the second flange of the wedge member.

10. The battery post terminal assembly according to any of the preceding claims, wherein
the clamp mechanism includes the wedge member, a threaded post coupled to the wedge
member, a nut threadably attached to the threaded post, and a spacer member slidably
received on the threaded post, wherein the recess of the wedge member is a sloped recess;
wherein the spacer member is drivable by the nut along the threaded post to press the
first free end and the free second end of the conductive band into the recess to reduce a gap
between the first free end and the second free end, and the spacer member is permitted to tilt

relative to the threaded post.

11. The battery post terminal assembly according to any of the preceding claims,
comprising a body member that forms the conductive band as an upper band and that forms a
lower band spaced below the upper band, wherein first sides of the upper band and the lower
band are coupled together to form the first free end, and second sides of the upper band and

the lower band are coupled together to form the second free end.

12. The battery post terminal assembly according to claim 11, wherein the first side of the
lower band is folded around the first side of the upper band and engages the first surface of

the wedge member, and the second side of the lower band is folded around the second side of
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the upper band and engages the second surface of the wedge member.

13. The battery post terminal assembly according to any of the preceding claims, further
comprising a lead attachment post coupled to the conductive band and positioned generally

opposite the clamp mechanism.

14. A battery post terminal assembly comprising:

a conductive band having a first free end and a second free end, wherein the
conductive band defines an aperture for receiving a battery post of a battery; and

a clamp mechanism having a wedge member that defines a recess between a first
surface and a second surface thereof, wherein the recess has an open end and a closed end
that is narrower than the open end, and the first surface is convex;

wherein the first free end and the second free end are positioned in the recess, and the
first free end is movable along the first surface toward the closed end to be moved by the first

surface toward the second free end to tighten the conductive band around the battery post.

15. A battery post terminal assembly comprising:

a conductive member forming an aperture to receive a battery post of a battery and
having a first free end and a second free end spaced apart by a gap; and

a coupling mechanism having a wedge member, a threaded post coupled to the wedge
member, a nut threadably attached to the threaded post, and a spacer member slidably
received on the threaded post, wherein the wedge member defines a sloped recess in which
the first free end and the second free end of the conductive member are received,

wherein the spacer member is drivable by the nut along the threaded post to press the
first free end and the free second end of the conductive member into the sloped recess to

reduce the gap, and the spacer member is permitted to tilt relative to the threaded post.
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.
The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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