WO 2006/096242 A1 || 000000 0 000 0 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

B

G
)

2
&

(19) World Intellectual Property Organization (3
International Bureau

(43) International Publication Date
14 September 2006 (14.09.2006)

) I OO A A

(10) International Publication Number

WO 2006/096242 A1l

(51) International Patent Classification:
HOIR 11/28 (2006.01)

(21) International Application Number:
PCT/US2006/001807

(22) International Filing Date: 19 January 2006 (19.01.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/073,878 7 March 2005 (07.03.2005) US

(71) Applicant (for all designated States except US): ROYAL
DIE & STAMPING CO., INC. [US/US]; 949 East Green
Street, Bensenville, Illinois 60106 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): FREITAG, Erik
[US/US]; 200 Meier Road, Arlington Heights, Illinois
60005 (US).

(74) Agents: MORNEAULT, Monique et al.; WALLEN-
STEIN WAGNER & ROCKEY LTID., 311 South Wacker
Drive - 5300, Chicago, Illinois 60606 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: HAND LEVER BATTERY TERMINAL CONNECTOR

(57) Abstract: A battery terminal connector,
especially for securement to the battery
terminal post of an electrical storage battery.
The battery terminal connector includes at
least a body portion, a generally circular
opening within that body portion for receiving
the battery terminal post, and a horizontal bar
extending transversely along the body portion.
The connector further includes a movable
lever for effecting two-way lateral movement
of that horizontal bar. Lateral movement of
the horizontal bar in one direction effects the
opening of the generally circular opening,
and lateral movement of the horizontal bar
in a second direction effects the closing of the
generally circular opening.



WO 2006/096242 PCT/US2006/001807

HAND LEVER BATTERY TERMINAL CONNECTOR

DESCRIPTION

TECHNICAL FIELD
[0001] The invention relates to a battery terminal connector. In particular, this invention
relates to a battery terminal connector that can be attached to a battery terminal without the

use of tools, including wrenches, screwdrivers, or pry-bars.

BACKGROUND OF THE INVENTION

[0002] Storage batteries of thq type used in automobiles, trucks, and other motor vehicles
generally have a terminal post made of a lead alloy or other conductive material. These
terminal posts are of a generally cylindrical or frusto-conical shape. The battery is connected
to the components of the vehicle’s electrical system with a battery cable assembly. The cable
assembly has connectors which clamp to the battery posts, providing a secure electrical and
mechanical connection.

[0003]) A conventional connector for connecting cables to the battery may be a molded,
generally U-shaped device with a bolt passing through outwardly projecting yoke-like arms.
These connectors are securely clamped to the battery terminal post.

[0004] Alternatively, the connector may be a stamped metal battery terminal connector,
fabricated from a flat sheet of copper or another conductive metal.

[0005] In either event, the bolt passing through the yoke-like arms is associated with a
nut. When the nut is tightened on the bolt, the yoke-like arms move towards each other. The
perimeter of a opening or hole defined by those arms is thereby reduced in size, and thus
tightly grips the battery terminal pbst. In contrast, when the nut is loosened on the bolt, the
yoke-like arms move away from each other, loosening the grip of the battery terminal
connector on the battery terminal posts. Under these loosened conditions, the battery
terminal connector can be removed from the battery terminals.

[0006] United States Patent No. 5,879,202 (“the '202 patent”) is directed to one type of a
battery terminal connector. This connector can be tightened onto the battery terminal post
using a threaded nut that is positioned above, rather than on the side of, the connector. As a
result, especially in tight, confining areas often found under the hoods of modern, smaller
automobiles, the nut is more easily accessed during installation, as compared to the

accessibility of the threaded nuts ﬂ;at are secured to the sides of many prior art connectors.
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[0007] In the case of the “202 patent battery terminal connectors, or connectors generally
similar to those described in the ‘202 patent, tools must be used to install or remove the
battery terminal connectors.

(0008} Even when these battery terminal connectors are new, the yoke-arms are
alternatively brought together and separated by applying a box end wrench to the bolt, and
then turning that box end wrench. Typically, the nut is held securely in the battery terminal
connector, and as a result resists rotation. Thus, no wrench needs to be applied to the nut.
[0009] Commonly, battery terminal connectors on a new car remain untouched during the
first four to five years of the life of the automobile. Typically, the terminal connectors are
first contacted only upon the discharge of the OEM battery, when that battery must be
replaced, or when electrical maintenance or repairs are necessary. '
[0010] In the four to five years in the hostile under-hood environment of an automobile,
the battery terminal connectors are subjected to shock, vibration, dirt, moisture, corrosion-
inducing salt spray from the roads, and temperature extremes ranging from perhaps -30
degrees Fahrenheit to 150 degrees Fahrenheit. As a result, the battery terminal connectors
and the nut and bolt are often extremely corroded, and in some cases deformed.

[0011] When an automotive técmlician or the automobile owner attempts to loosen such
damaged battery terminal connectors, the nut and bolt on the connector is often so corroded
that the wrench “rounds” or deforms the nut, or the head of the bolt. Even if the nut and bolt
can be turned and loosened by the wrench, the yoke-like arms often will not separate.

[0012] Under these circumstances, the technician or automobile owner must place a
screwdriver or other thin-bladed implement in the narrow space between the yoke-like arms.
The screwdriver is then rotated, so that the blade contacts and forcibly pushes the arms apart.
[0013] This will usually, but not always, permit the removal of the battery termingl
connector from the battery terminal post. Sometimes, upward pressure must be applied by a
screwdriver, a small pry-bar, or some other flat-bladed implement. Particularly, the
screwdriver or pry-bar is inserted between the top of the baitery case and the bottom of the
battery terminal commector, and theé connector is then pried away from the top of the battery
case. This will usually move the Battery terminal connector away from the battery case.
[0014] Thus, it would be desirable to provide a battery terminal connector that has
integral structures, which integral structures can be used to facilitate the attachment of the
battery terminal connector to the battery terminal post, without the use of tools. It would also

be desirable to provide a battery terminal connector that has internal structures that can
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facilitate the loosening of the battery terminal connector from the battery terminal. Finally, it
would be desirable to provide a battery terminal connector that can be opened to a great
extent, i.e., to an extent greater than the minimal extent necessary to remove the connector
from the battery terminal, so as to facilitate the removal of a corroded terminal connector
from a battery terminal, without the need for tools.

[0015] Additional relevant prior art references include U.S. Patent Nos. 6,250,973,
6,174,207; 5,941,738, 5,879,202, 5,800,219, 5,738,552, 5,733,152, 5,711,688, 5,672,442,
5,616,055; 5,599,210, 5,595,510; 5,316,505, 5,269,709; 5,254,020; 4,354,726, 4,063,794,
4,054,355, 3,568,138; 2,769,964; 2,706,284; 2,271,692; 1,803,718; and 1,596,891.

[0016] The present invention is provided to solve the problems discussed above and other
problems, and to provide advantages and aspects not provided by prior art battery terminal
connectors of this type. A full discussion of the features and advantages of the present
invention is deferred to the following detailed description, which proceeds with reference to

the accompanying drawings.

SUMMARY OF THE INVENTION

[0017] The i;lvelltion is a battery terminal connector for securement to the battery
terminal post of an electrical storage battery. The battery terminal connector includes at least
a body portion, and a generally circular opening within that body portion. That generally
circular opening receives, and is secured to, the battery terminal post of the electrical storage
battery. '

[0018] The body portion may also include an inner wall and an outer wall. A generally
horizontal bar extends transversely along the body portion. Optionally, the horizontal bar
may extend through slots in both the inner and outer wall.

[0019] The terminal connector further includes a movable lever for effecting two-way
lateral movement of that horizontal bar. More particularly, lateral movement of the
horizontal bar in one direction effects an opening or an increase in size of the generally
circular opening. In contrast, lateral movement of the horizontal bar in a second direction
effects the closing or decrease in size of the generally circular opening.

[0020] The lever may include an integral cam. Rotation of the lever rotates the cam. In
turn, that cam rotates within an orifice disposed within the horizontal _bar. As the lever is
moved in clockwise or counterclockwise directions, that cam abuts against the perimeter of
the orifice. As a result, movement of the lever in clockwise and counterclockwise directions,

respectively, causes the horizontal bar to move in one of two opposite lateral directions.

!
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[0021] The horizontal bar may include a head, preferably a generally perpendicular head.
This head may be positioned adjacent to, and can abut against, the outer wall of the body
portion. The generally perpendicular head imparts relatively even pressure upon that outer
wall. _

[0022] The battery terminal connector of the invention permits attachment of the -
connector onto the battery terminal post, and its removal from that battery terminal post,
without the use of tools. The lever, in combination with the horizontal bar, facilitates the
attachment of the connector without tools.

[0023] In the most preferred embodiment, the lever is movable into one of three
positions. When the lever is moved into the first position, the generally circular opening of
the battery terminal connector is relatively small, and thus abuts against and tightly grips the
battery terminal post. When the lever is moved into the second position, the generally
circular opening of the battery terminal connector increases in size, so that that opening
becomes spaced a relatively small distance away from the battery terminal post. Finally,
when the lever is moved into the third position, the opening increases in size even more, so
that the opening is spaced a relatively large distance away from the battery terminal post.
[0024] An insulating cover 1nay be placed over the lever of the battery terminal
connector. This insulating cover reduces the possibility of shock, and reduces the possibility
that electrical current could move from the battery to the lever, and then to an electrical
ground. Thus, the insulating cover reduces the possibility that the battery may be
accidentally discharged.

[0025] Other features and advantages of the invention will be apparent from the

following specification taken in conjunction with the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

To understand the present invention, it will now be described by way of example,
with reference to the acco111pa11yiﬁg drawings in which

FIG. 1 is a perspective VieW of a preferred embodiment of the battery terminal
connector in accordance with the i:"nvention;

FIG. 2 is a top view of the i)attery terminal connector of FIG. 1, and with the lever in
the 9:00 o’clock position, or in a sb-called third position;

FIG. 3 is a partial sectional view, taken along lines 3-3 of FIG. 2, of the battery

terminal connector of FIGS. 1 and 2;
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FIG. 4 is top view of the battery terminal connector of FIG. 1, but with the lever in the
12:00 o’clock position, or in a so-called second position;

FIG. 5 is a partial sectional view, taken along lines 5-5 of FIG. 4, of the battery
terminal connector of FIG. 1;

FIG. 6 is a top view of the battery terminal connector of FIG. 1, but with the lever in
the 3:00 o’clock position, or a so-called first position;

FIG. 7 is a partial sectional view, taken along lines 7-7 of FIG. 6, of the battery
terminal connector of FIG. 6;

FIG. 8 is a perspective view of a horizontal bar that is one of the components of the
embodiment of FIG. 1; ,

FIG. 9 is a right side view of the battery terminal connector of FIG. 2, in its normal
position, but with the horizontal bar and its perpendicular head removed from that connector;

FIG. 10 is another right side view of the battery terminal connector of FIG. 9, but
compressed in the direction of the arrow of that FIG. 10, with the result that the inner wall of
the connector has been lowered, relative to the outer wall of the connector;

FIG. 11 is a right side view of the battery terminal connector of FIG. 2, including its
horizontal bar and perpendicular head, and with the battery terminal connector in its normal

position, as depicted in FIG. 9.

DETAILED DESCRIPTION

[0026] This invention is susceptible of embodiments in many different forms. The
drawings and the specification show in detail a preferred embodiment of the invention. This
disclosure is to be considered as an example of the principles of the invention. The
disclosure is not intended to limit the broad aspect of the invention to the illustrated
embodiment.

[0027] Referring now to FIG. 1, the invention is a battery terminal connector 10. In
many ways, the illustrated battery terminal connector 10 is conventional. For example, the
battery terminal connector 10 includes a relatively common body portion 12 made of a
conductive material, and preferably a conductive metal, including but not limited to copper or
copper alloys.

[0028] Unlike many battery terminal connectors of the prior art, however, the body
portion 12 of the present invention includes structures which permit the attachment of the
terminal connector to the battery terminal post, or the removal of the terminal connector from

}

1
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the battery terminal post, by the automobile technician or the automobile owner, without the
need for tools.

[0029] The battery terminal connector 10 of the present invention is designed for
securement to the battery terminal post of a conventional electrical storage battery (not
shown). In addition to the conventional body portion 12, the battery terminal connector 10
includes a generally circular opening 14, within and defined by that body portion 12. The
perimeter of that generally circular opening 14 receives, circumscribes, and ultimately abuts
against the battery terminal post of the electrical storage battery.

[0030] The right side of the body portion 12 may also include an inner wall 16 and an
outer wall 18. Here, as may best be seen in FIGS. 3, 5, and 7, the inner wall 16'is adjacent
and generally parallel to the outer wall 18. Typically, the inner wall 16, the outer wall 18,
and the remaining components of the battery terminal connector 10 are formed from a single,
stamped piece of copper, copper alloy, or of any other suitable conductive metal or metal
alloy. This single, stamped piece of copper is folded to create the body portion 12.

[0031] The inner wall 16 and the outer wall 18 may each include a slot 20 and 22,
respectively. The slots 20 and 22 fnay have either the same configuration, or different
configurations. However, in the pfesent embodiment, as will be explained below, these slots
20 and 22 will have different configurations.

[0032] A generally horizontal bar 24 extends transversely along and through the body
portion 12. The slots 20 and 22 are sized to encompass a portion of the generally horizontal
bar 24. Particularly, one lateral end 26 of the generally horizontal bar 24 extends through the
slots 20 and 22 of the inner 16 and outer walls 18, respectively.

[0033] It should be understood that a “generally horizontal bar,” for the purposes of this
invention, may be like the flat bar 24 shown in FIGS. 3, 4, 5, and 8, or it may take other
forms. That generally horizontal bar may also be rotated about 90 degrees from its
orientation as shown in the FIGURES; even when turned in this manner, the bar will be flat,
and generally horizontal. In addition, the “generally horizontal bar” need not be flat, but may
have a square cross-section, or a n{ore pronounced rectangular cross-section.

[0034] Attached to this lateral ;end 26 of the horizontal bar 24 is a head 28. Preferably,
this head 28 is generally perpendicular to the horizontal bar 24. In this preferred
embodiment, this generally perpendicular head 28 is integrally formed with the horizontal bar
24. Asmay best be seen in FIG. 1, this generally perpendicular head 28 is positioned

adjacent, and can abut against, the outer wall 18 of the body portion 12.
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[0035] As may best be seen in FIGS. 2 and 4, the generally perpendicular head 28 may
include a sloped top portion 30. As will be explained below, this sloped top portion 30 serves
as a ramping surface. ,

[0036] The generally perpendicular head 28 imparts relatively even pressure upon that
outer wall 18, and prevents any damage to that outer wall 18.

[0037] The battery terminal connector 10 of the invention further includes a movable
lever 32 for effecting two-way, opposite lateral movement of the horizontal bar 24.

[0038] Using directions based upon the orientation of the battery terminal connector 10
depicted in this FIGS. 2 and 4, as the lever 32 is moved counterclockwise, from the 12:00
o’clock position of FIG. 4, to the 9:00 o’clock position of FIG. 2, the horizontal bar 24 is
urged by the lever 32 to the right, within and relative to the battery terminal connector 10. As
a result, as may be seen in FIG. 2 and 3, when the horizontal bar 24 is positioned as shown in
those FIGURES, the size of the generally circular opening 14 is at its maximum.

[0039] Tn contrast, when the horizontal bar 24 is moved to the left, within and relative to
the battery terminal connector 10, the size of the generally circular opening 14 is gradually
decreased, and ultimately minimized. In other words, movement of the horizontal bar 24 to
the left causes a progressive closing of the generally circular opening 14.

[0040] ? The movement of this horizontal bar 24 is directly effected by a cam 34 of this
lever 32. That cam 34 rotates within either a round- or an oval-shaped orifice 36 that is
formed within the horizontal bar 24. As may best be seen in FIG. 8, which depicts an oval
orifice 36, the longest dimension of this oval orifice 36 runs transverse to the length of the
horizontal bar 24. ‘

[0041] Rotation of the lever 32 rotates the cam 34. As the lever 32 is moved in either the
clockwise or counterclockwise dir:ections, that cam 34 abuts against the perimeter 38 of the
orifice 36. In this way, movement of the lever 32 in both clockwise and counterclockwise
directions causes the horizontal bar 24 to move in one of two opposite lateral directions.
[0042] Again using directions based upon the orientation of the battery terminal
connector 10 as depicted in FIGS. 2 and 4, as the lever 32 is moved clockwise, from the 9:00
o’clock position of FIG. 2, to the 12:00 o’clock position of FIG. 4, the horizontal bar 24
moves to the left, within and relative to the battery terminal connector 10. As a result, as may
be seen in a comparison of FIGS. 2 and 4, when the horizontal bar 24 is positioned as shown
in FIG. 4, the size of the generally circular opening 14 is reduced, to an opening 14 having an

intermediate size.
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[0043] Finally, as the lever 32 is moved clockwise, from the 12:00 o’clock position of
FIG. 4, to the 3:00 o’clock position of FIG. 6, the horizontal bar 24 moves still further to the
left, within and relative to the battery terminal connector 10. As a result, as may be seen by a
comparison of FIGS. 4 and 6, when the horizontal bar 24 is positioned as shown in FIG. 6,
the size of the generally circular opening 14 is reduced still further, to an opening 14 having
its minimum size.

[0044] The battery terminal connector 10 of the invention permits attachment and
securement of that connector 10 onto the battery terminal post, and its removal from that
battery terminal post, without the use of tools. The lever 32, in combination with the
horizontal bar 24, facilitates this attachment and securement.

[0045] In summary, the lever 32 is movable into one of three different positions, as
shown in the accompanying FIGURES. When the lever 32 is moved into the first position, or
the 3:00 o’clock position, as shown in FIGS. 6 and 7, the generally circular opening 14 of the
battery terminal connector 10 is reduced to a size such that it tightly grips the battery terminal
post. In the embodiment shown iﬁ FIGS. 6 and 7, the generally circular opening 14 has an
internal diameter of approximately 0.634 inch.

[0046] Of course, it will be un!'derstood that this dimension, and other dimensions in the
description of this preferred embodiment, are exemplary, and in no way limiting,.
Accordingly, the actual dimensions may be greater or smaller, depending upon the size of the
terminal posts of the electrical storage battery.

[0047] When the lever 32 is moved clockwise, into the second position, or the 12:00
o’clock position, as shown in FIGS. 4 and 5, the generally circular opening 14 of the battery
terminal connector 10 is opened somewhat. The opening 14 is thus spaced a relatively small
distance away from the outer perimeter of the battery terminal post. In this second position
of FIGS. 4 and 5, the generally circular opening 14 has been increased to an internal diameter
of approximately 0.646 inch.

[0048] Finally, when the leverj32 is moved still further clockwise, into the third position,
or the 9:00 o’clock position, as shown in FIGS. 1, 2, and 3, the generally circular opening 14
of the battery terminal connector 1‘40 is opened to a maximum size, and is as a result spaced a
relatively large distance away from the battery terminal post. In the position shown in

FIGS. 1, 2, and 3, the generally circular opening 14 has been increased to its maximum size,

with an internal diameter of approximately 0.664 inch.
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[0049] Accordingly, as the lever 32 is moved clockwise, from the 9:00 o’clock position
of FIG. 2, to the 12:00 o’clock position of FIG. 4, to the 3:00 o’clock position of FIG. 6,
respectively, the generally circular opening 14 gradually decreases in size, from its maximum
size to its minimum size.

[0050] The body portion 12 has a natural spring tension. Again, when the lever 32 of the
battery terminal connector 10 is in the 9:00 o’clock position of FIG. 2, the generally circular
opening 14 is at its maximum size. This is because, as will be explained more extensively
below, the horizontal bar 24 works against this natural spring tension, and forces the body
portion 12 into an expanded or extended configuration. This has the effect of increasing the
size of the generally circular opening 14.

[0051] In contrast, when the lever 32 of the battery terminal connector 10 is in the 12:00
o’clock position of FIG. 4, the generally circular opening 14 attains an intermediate siie. In
this position, the natural spring tension of the connector 10 returns its body portion 12 to its
ordinary, unstressed state or configuration.

[0052] Finally, when the lever 32 of the battery terminal connector 10 is in the 3:00
o’clock position of FIG. 6, the generally circular opening 14 attains its minimum size. In this
position, the generally horizontal bar 24 and the perpendicular head 28 cooperate to compress
the body portion 12.

[0053] As will be explained below, and as may be seen in FIGS. 6 and 7, while in the
3:00 o’clock position, the generally perpendicular head 28 may impart relatively even
pressure on the outer wall 18. Thi‘s prevents damage to the outer wall 18, while at the same
time helping fo facilitate the reducition in the size of the generally circular opening 14.

[0054] As may be seen in FIGS 3 and 7, the movable lever 32 of the battery terminal
connector 10 may include an insuléting cover 42. This insulating cover 42 reduces the
possibility of shock, and reduces tfle possibility that electrical current could move from the
battery, through the lever 32, and then to an electrical ground. This minimizes the chance
that the battery could be discharged through such a ground.

[0055] As indicated above, inner wall 16 and outer wall 18 each include a slot 20 and 22,
respectively. In this embodiment, as may best be seen in FIGS. 9 and 10, these two slots 20
and 22 have different configurations.

[0056] Slot 20 in inner wall 16 has a T-shaped configuration. The “T” of that slot 20 is
comprised of a lower leg 44 and an upper leg 46. The lower leg 44 of the slot 20 may be seen
in solid lines in FIG. 9, and in dottéd lines in FIG. 10.
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[0057] The upper leg 46 of the slot 20 may be seen in dotted lines in FIG. 9.

[0058} As may be seen in FIG. 9, slot 22 in outer wall 18 has a narrow, substantially
rectangular shape or configuration. The shape and size of slot 22 are similar to the shape and
size of the upper leg 46 of T-shaped slot 20.

[0059] As a result, in FIG. 10, the upper leg 46 of slot 20 is not seen, because it has an
identical shape and size as the slot 22 in the outer wall 18, and in that FIG. 10, has been
moved to a position where it is aligned with that slot 22.

[0060] When the battery terminal connector 10 is being used, the connector 10 is
disposed as shown in FIGS. 1 and 9. When the battery terminal connector 10 is in this
normal configuration, the lower leg 44 of the T-shaped slot 20 in the inner wall 16 is
horizontally aligned with the slot 22 in the outer wall 18.

[0061] When the horizontal bar 24 is removed from the connector 10, that connector 10
may be vertically compressed, i.e., compressed in the direction shown in the arrow of FIG.
10. As a result, the inner wall 16 moves downwardly, relative to the outer wall 18. Vertical
compression of the connector 10 in this way permits the insertion or the removal of the
generally horizontal bar 24 from the connector 10. 4
[0062] Specifically, to compress the connector 10 in this way, the user grasps an upper
surface 48 and a lower surface 50 (see FIGS. 3 and 5) of the connector 10, between the
forefinger and thumb, at a point near the inner 16 and outer walls 18. Simultaneously,
downward pressure is applied to the upper surface 48, and upward pressure is provided on the
lower surface 50. This pressure overcomes the natural spring tension of the connector 10,
and moves the inner wall 16 downward, relative to the outer wall 18.

[0063] As a result of the downward movement of the inner wall 16 relative to the outer
wall 18, the upper leg 46 of the T-shaped slot 20 moves into alignment with slot 22. When
the upper leg 46 of the T-shaped slot 20 in the inner wall 16 is aligned with the slot 22 of
outer wall 18, the horizontal bar 24 may be removed from or inserted into the connector 10.
[0064] Referring again to FIG: 8, the horizontal bar 24 includes a pair of notches 52 and
54 adjacent the head 28. The horizontal bar 24 further includes a curved cut-out portion 56.
When the horizontal bar 24 is in ifs normal, fixed positioned within the connector 10, the
perimeter of the cut-out 56 COillCi(iCS the perimeter of the generally circular opening 14. If
the bar 24 did not include this cut-out 56, a portion of that bar 24 would interfere with the
circular opening 14, and prevent the connector 10 from being secured to the battery terminal

post (not shown).
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[0065] When the connector 10 is released by the user, that connector 10 assumes its
normal configuration. Particularly, the connector 10 assumes the position shown in FIGS 1
and 9, where the lower leg 44 of slot 20 in inner wall 16 is aligned with the slot 22 in the
outer wall 18. The notches 52 and 54 are then positioned next to both the inner wall 16, and
the lower leg 44 of slot 20.

[0066] In this way, when the connector 10 is released to achieve the position of FIG. 9,
the lower leg 44 of the slot 20 and the slot 22 cooperatively trap the horizontal bar 24. As a
result of this trapping, the end region 26 of the horizontal bar 24 is virtually immovable,
relative to walls 16 and 18.

[0067] As a result, when rotation of the movable lever 32 causes rightward movement of
the horizontal bar 24 within the connector 10, an inboard portion of the notches 52 and 54
presses against the inner wall 16, and in this way moves that inner wall 16 to the right. This
in turn extends or expands the body portion 12, and causes a corresponding increase in the
size of the generally circular opening 14.

[0068] In contrast, when the movable lever 32 causes leftward movement of the
horizontal bar 24, an outboard portion of the notches 52 and 54 and the perpendicular head 28
press against the outer wall 18, and thereby move that outer wall 18 to the left. This in turn
contracts the body portion 12, and causes a corresponding decrease in the size of the
generally circular opening 14. .
[0069] Referring again to FIG. 8, the horizontal bar 24 includes a pair of ramps 58 and
60. A second outer wall 62 of the connector 10 includes a slot 40. As the bar 24 is moved to
the left within the connector 10, tﬁese ramps 58 and 60 move through and past this slot 40.
[0070] As indicated above, and as can best be seen in FIG. 1, 8, and 11, the generally
perpendicular head 28 of the connector 10 includes a sloped top portion 30. This sloped top
portion 30 acts as a ramping surface, in the following manner.

[0071] As may be seen in FIGS. 1, 3, 7 and 11, the movable lever 32 has a curled end
portion 64. As the movable lever 32 is pivoted in a clockwise direction and moved
progressively from the 12:00 o’clock position of FIG. 4 to the 3:00 o’clock position of FIG.
6, this curled portion 64 begins to abut against the sloped top portion 30. As rotation from
the 12:00 o’clock to the 3:00 o-clock position proceeds, the curled portion 64 is gradually
urged upwardly on the sloped top portion 30, and towards indentation 66. At the peak of this
sloped top portion 30, the curled end 64 slips off of the sloped top portion 30, and snaps into
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position within indentation 66. In the position shown in FIG. 6, 7, and 11, the curled end 64
is in locking mterengagement with indentation 66.

[0072] When the curled end portion 64 has been snapped into positioned within this
indentation 66, inadvertent movement of the movable lever 32 is inhibited. Such inadvertent
movement could be caused, for example, by the normal vibration during operation of the
motor vehicle in which the connector 10 is installed.

[0073] Nevertheless, intentional movement of the curled end portion 64 out of the
indentation 66 can be achieved. Particularly, movement of curled end portion 64 out of the
indentation 66 arises through the intentional application, by either the car owner or the
automobile service technician, of a sufficiently high counterclockwise rotational force on the
lever 32.

[0074] More specifically, significantly higher force is necessary to move the curled end
of the lever 32 out of this indentation 66, as compared to the force necessary to move the
lever 32 when it is not positioned within the indentation 66. As a result, the indentation 66
inhibits movement of the lever 32 Lwhen that lever is in this 3:00 o’clock position.

[0075] In summary, it is clear that the battery terminal connector 10 of the invention
includes integral structures, including the lever 32, the cam 34, and the horizontal bar 24, that
can facilitate the attachment of the battery terminal connector 10 to the battery terminal post,
all without the use of conventional and auxiliary tools, such as box-end wrenches. It is also
clear that the battery terminal connector 10 of the invention has integral, internal structures
that can facilitate the loosening of the battery terminal connector 10 from the battery terminal
post. Finally, it is clear that the battery terminal connector 10 of the invention can be opened
to a great extent, i.e., to an extent substantially greater than the minimal extent necessary to
remove the connector 10 from the battery terminal post. This facilitates the removal df a
corroded terminal connector 10 from a battery terminal post, also without the need for tools.
[0076] While the specific embodiments have been illustrated and described, numerous
modifications come to mind without significantly departing from the spirit of the invention,

and the scope of protection is only limited by the scope of the accompanying Claims.
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CLAIMS
What is claimed is:
1. A battery terminal connector for securement to the battery terminal post of an

electrical storage battery, the battery terminal connector including at least: a body portion,
the body portion having at least an outer wall, an inner wall, and a generally circular opening
for receiving the battery terminal ﬁost; the battery terminal connector further comprising a
horizontal bar extending through the body portion, said horizontal bar having a head
generally perpendicular to the main axis of the horizontal bar; the horizontal bar extending
through both the outer and inner walls; and a movable lever, a portion of that lever extending

through the horizontal bar, for effecting two-way lateral movement of that horizontal bar.

2. The battery terminal connector of Claim 1, wherein the generally perpendicular head

abuts against the outer wall of the body portion.

3. The battery terminal connector of Claim 1, wherein the lever includes a cam that

abuts against the perimeter of an orifice in that horizontal bar.

4. The battery terminal connector of Claim 1, wherein the lever is movable from a first
position in which the generally circular opening of the battery terminal connector tightly

grips the battery terminal post, to a second position in which the generally circular opening of
the battery terminal connector is spaced a relatively small distance away from the battery
terminal post, to a third position in which the battery terminal connector is spaced a relatively

greater distance away from the battery terminal post.

5. The battery terminal connector of Claim 1, wherein the lever includes an insulating
cover.
6. A battery terminal connector, including at least: a body portion; a generally circular

opening within that body portion for receiving the battery terminal post; a generally
horizontal bar extending transversély along the body portion; and a movable lever for
effecting two-way lateral movement of that generally horizontal bar, the movable lever being
movable in a plane substantially pérallel with the horizontal bar, wherein lateral movement of

the generally horizontal bar in one direction effects the opening of the generally circular
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opening, and wherein lateral movement of the generally horizontal bar in a second direction

effects the closing of the generally circular opening.

7. The battery terminal connector of Claim 6, wherein the lever includes a cam that

abuts against the generally horizontal bar to effect that lateral movement.

8. The battery terminal connector of Claim 6, wherein the body portion further
comprises an outer wall, and wherein the generally horizontal bar further includes a generally

perpendicular head that abuts against the outer wall of the body portion.

9. The battery terminal connector of Claim 6, wherein the lever is movable from a first
position in which the generally circular opening of the battery terminal connector tightly
grips a battery terminal post, to a second position in which the generally circular opening of
the battery terminal connector is spaced a relatively small distance away from that battery
terminal post, to a third position in which the battery terminal connector is spaced a relatively

large distance away from that battery terminal post.

10.  The battery terminal connector of Claim 6, wherein the lever includes an insulating

cover.
11.  The battery terminal connector of Claim 6, wherein the generally perpendicular head

is adjacent a lateral end of the generally horizontal bar.

12. The battery terminal connector of Claim 11, wherein the generally perpendicular head

includes a sloped top portion.

t
13. The battery terminal connector of Claim 12, wherein the sloped top portion serves as

a ramping surface.
14, The battery terminal commector of Claim 12, wherein the head includes an indentation.

15. The battery terminal connector of Claim 14, wherein the lever includes a curled end

for locking interengagement with the indentation.
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