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ELIMINATING INCORRECT BATTERY
INSTALLATION

BACKGROUND

Electronic power batteries must typically be properly
installed in the electronic devices or products that make use of
such batteries. Proper installation is commonly achieved
through the use of written instructions or by using graphical
directions on or in the product near or in the battery receiving
area, such instructions or directions identifying the proper
battery orientation for correct electrical polarity. Users often
follow such instructions correctly, but at times the graphics
may be difficult to see as they may have been molded directly
into or as part of the product housings or the directions may
have been printed on what may appear to be increasingly
smaller labels. As a result, battery problems and product
damage may occur. When batteries are disposed within an
electronic product with incorrect polarity, the best case may
be that the product simply does not work. In worse cases,
batteries can overheat and leak, which can thereby cause
permanent damage to the electronics, destroy the product, or
cause a fire or explosion. Thus it would be desirable to achieve
a solution to protect products from incorrect battery installa-
tion.

Some current methods of protection involve preventing
electrical contact from occurring based on the battery termi-
nal shape. This approach works, but if a product does not
work after installing batteries, the user cannot immediately
determine whether the cause is incorrect battery installation
or dead or otherwise inoperable batteries. The user must then
check that the batteries are installed correctly. Other methods
include adding electrical current protection circuitry which
may involve use of one or more diodes, rectifiers, transistors
or other components. Such electrical circuitry would typi-
cally then allow current to only flow in one direction, protect-
ing the product if the batteries are incorrectly installed. Such
circuits are, however, known to reduce the supplied voltage
and sap battery life by as much as 10-15% or more, and such
circuitry may also be fairly expensive.

SUMMARY

Implementations described and claimed herein address the
foregoing and other situations by providing a dual-contact
assembly and a battery receptacle using two or more dual-
contact assemblies. The dual contact assembly and battery
receptacle allow batteries to be installed in any configuration,
while still delivering electrical current of the proper polarity
to the product at substantially all times. A receptacle may
typically include two dual-contact assemblies, each of which
typically being connected to a substrate in a battery receiving
disposition. Each dual-contact assembly may include a posi-
tive contact, a negative contact, and an insulating connector
disposed between and connecting each of the positive contact
and the negative contact in an electrically insulating disposi-
tion relative to each other. Typically also, at least one and
often both of the dual-contact assemblies is resilient such that
at least one of the positive contact, the negative contact and
the insulating connector is resiliently movable, the insulating
connector nevertheless maintaining the positive and negative
contacts in an electrically insulated disposition relative to
each other. Further, each of the positive contacts of the respec-
tive first and second dual-contact assemblies may be electri-
cally connected to a single positive circuit power connection,
and each of the negative contacts of the respective first and
second dual-contact assemblies may be electrically con-
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nected to a single negative circuit power connection. Many if
not virtually any battery-powered device or product could
benefit from this arrangement in that it may substantially
eliminate improper or incorrect battery installations. Other
implementations are also encompassed as described and
recited herein.

This Summary is provided to introduce a selection of con-
cepts in a simplified form that are further described below in
the Detailed Description. This Summary is not intended to
identify key or essential features of the claimed subject mat-
ter, nor is it intended to be used to limit the scope of the
claimed subject matter. Other features, details, utilities, and
advantages of the claimed subject matter will be apparent
from the following more particular written Detailed Descrip-
tion of various embodiments and implementations as further
illustrated in the accompanying drawings and defined in the
appended claims.

BRIEF DESCRIPTIONS OF THE DRAWINGS

FIG. 1, which includes sub-part FIGS. 1A and 1B, provides
isometric views of a battery receptacle.

FIG. 2 is a top plan view of a battery receptacle.

FIG. 3 is an isometric view of a resilient dual-contact
assembly useful in or as part of a battery receptacle.

FIG. 4, which includes sub-part FIGS. 4A and 4B, provides
cross-sectional views of a resilient dual-contact assembly as
taken along lines 4-4 of FIGS. 1 and 2.

FIG. 5, which includes sub-part FIGS. 5A and 5B, provides
bottom plan views of battery receptacle printed circuit boards
useful herewith.

FIG. 6, which includes sub-part FIGS. 6A, 6B and 6C,
provides electrical schematics of a battery receptacle.

FIG. 7, which includes sub-part FIGS. 7A, 7B and 7C,
provides respective isometric and exploded isometric views
of an alternative resilient dual-contact assembly.

FIG. 8, which includes sub-part FIGS. 8A, 8B and 8C,
provides respective isometric and exploded isometric views
of an alternative resilient dual-contact assembly.

FIG. 9, which includes sub-part FIGS. 9A and 9B, provides
isometric views of a battery receptacle.

DETAILED DESCRIPTION

Technology is described herein for battery receptacles
which substantially eliminate improper installation of one or
more batteries therewithin. Such a battery receptacle allows
forabattery to be installed in alternative configurations, while
nonetheless providing proper polarity for and supplying an
appropriate electrical current to the battery-powered elec-
tronic device at all times. As will be readily understood, such
technology may be useful in a great many electronic devices
which are powered by one or more batteries.

FIG. 1 illustrates an example battery receptacle 100 for a
battery-powered electronic device (not shown). Such a recep-
tacle may be disposed in a housing of such a device (neither of
which being shown nor further described, here). As illustrated
in both sub-part FIGS. 1A and 1B, the receptacle 100 may
include two dual-contact assemblies 110, here in FIG. 1
denominated as first and second assemblies 110a and 1105,
which are connected to a substrate 120 which in many
instances such as that shown here includes a printed circuit
board, or PCB 121. The substrate 120 and/or the PCB 121
may be used to mechanically hold the first and second assem-
blies in relative space or in substantially fixed orientation
relative to each other. An example battery 101 is shown in
dashed lines in FIG. 1B, and as shown in further detail in FIG.
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2 as it might be disposed within a receptacle 100. These first
and second dual-contact assemblies 110 are used one at each
respective end of the battery 101; one assembly 110, here first
assembly 110a, providing for surface contact with the pro-
truding positive terminal 102 of a battery and the other assem-
bly 110, here second assembly 1105, providing contact only
with the substantially flat negative terminal 104 of the battery
101. Note, the convention of a protruding positive terminal
and a flat negative terminal as used with the example battery
101 here is intended as an example only, and not to limit the
scope of the present disclosure or the claims attached hereto.
Indeed, a battery could have a positive flat terminal and a
negative protruding terminal and still be useful with dual-
contact assemblies such as those described here, recognizing
the polarity would be reversed from that of the examples
depicted here. The relative shapes of the dual-contact assem-
blies and the parts thereof would be operable in either case, in
substantially the same manner as described here with only the
electrical polarity differing.

Each of the dual-contact assemblies, again generally des-
ignated 110, see also FIG. 3, has respective generally desig-
nated dual electrical contacts 112 and 114 separated by an
insulating connector 115. As shown for example in FIGS. 1A
and 3, a positive contact 112/112¢ is substantially centrally
disposed and recessed within the assembly 110/110q, and a
negative contact 114/114aq is disposed more peripherally and
not recessed. As shown in FIG. 1B, and more in FIGS. 2 and
4, a protruding positive terminal 102 of a battery 101 may
reach into the central area of the contact assembly 110/110a
to make contact with the positive contact 112/112q while the
substantially flat negative terminal surface 104, see FIG. 2, of
the battery 101 makes contact with the peripheral, non-re-
cessed negative contact 114/1145. Moreover, at the first dual-
contact assembly 110a (FIG. 2, e.g.), while the battery 101
contacts the positive contact 112a, it does not touch the nega-
tive contact 114a. And, at the other dual-contact assembly,
i.e., the second dual-contact assembly 1105 (FIG. 2, also), the
battery 101 contacts the negative contact 1144, but does notin
any way touch the positive contact 11256. Thus, when one
battery terminal (positive or negative) is in electrical commu-
nication with one of the contacts (positive or negative) of a
dual-contact assembly 110, the other respective contact
(negative or positive) of that same dual-contact assembly is
not in electrical communication with the battery 101. This is
true as shown best in FIG. 2 for both ends of the battery 101;
the negative terminal 104 of the battery is in contact with the
negative contact 114 of one assembly 110, but not in contact
with the positive contact 112 thereof. Meanwhile, the positive
terminal 102 of the battery 101 is in contact with the positive
contact 112 of the other assembly 110, but not in contact with
the negative contact 114 thereof.

The battery contact assemblies 110 shown in FIGS. 14 (and
FIG. 7, see description, below) are also flat or leaf springs,
thus, are resilient dual-contact assemblies. FIGS. 1A, 3 and
4A show the springs in a relaxed, undepressed state, while
FIGS. 1B, 2 and 4B show a battery 101 as inserted with the
spring portions of the assemblies 110 depressed, as forced
against the spring bias of the respective assemblies 110. Note,
it may be that only one of a pair of first and second dual-
contact assemblies is a resilient dual-contact assembly,
although, it may be that both of a pair are resilient.

The resiliency or spring quality may be created by a leaf
spring functionality, as by having some resiliency in one or
the other of the positive or negative contacts 112, 114, or even
in the insulating member 115. In many implementations
hereof, resiliency will be provided by the bent over arms of
one or both of the positive and/or negative contacts 112, 114.
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As shown in FIGS. 3 and 4, the positive contact 112 includes
a base portion 122 and a bent over portion 126, bent as shown
in FIG. 4 at curved portion 127. The negative contact may
similarly include a base portion 124, or as shown in FIG. 3,
two base portions 124 and 124, with a bent over portion 128,
as bent at curved portion 129. In the biased, relaxed position
shown in FIGS. 1A, 3 and 4A, the relaxed, biased-position of
the bend(s) as defined by the curved portions 127 and 129 is
at some angle less than about 180 degrees (seee.g., angle A in
FIG. 4A), whereas when in operative contact with a battery, as
shown in FIGS. 1B and 4B, the angle of the depressed assem-
bly more closely approximates 180 degrees (although there is
no absolute limit on the degrees attained whether less than or
greater than 180 degrees) (see angle B in FIG. 4B). The
resiliency may be established by or as a characteristic of the
material chosen for each of or one or more of the contacts 112
and/or 114. Certain metals, among other materials, can
readily be formed into biased, relaxed state positions such as
those shown in FIGS. 1A, 3 and 4A, and can be readily
depressed to the positions shown in FIGS. 1B and 4B, and yet
retain operability as electrical contacts for the functionality
described herein.

FIG. 4 best shows a battery 101 in the insertion process into
operative contact with a resilient dual-contact assembly 110.
In FIG. 4A, a battery 101 is first brought into contact with a
relaxed assembly 110 during insertion. Then, as the battery
101 is pushed downwardly, it also pushes the flat spring as
represented by the bent over portions 126 and/or 128 of the
contacts 112 and/or 114. The bent over portions 126 and 128
then deflect toward the respective base portions 122 and 124.
It may be that either one or both of the bent over contacts 112
and 114 actually provide the resiliency to the respective dual-
contact assembly, or it may be a non-conductive part, such as
the insulating member 115 or otherwise which actually pro-
vides the resiliency to the respective dual-contact assembly;
however, many implementations would have both bent por-
tions 126 and 128 of respective contacts 112, 114 move when
either is deflected. Thus, electrical communication will be
with only one of the contacts 112 or 114 at any time.

The insulating member 115 provides electrical insulation
so that no electrical communication will occur between the
positive and negative contact members 112, 114. Many alter-
native materials may be used to provide this insulating, non-
conductive functionality, many plastics among them. In many
implementations, the insulating member 115 may act merely
as an insulator; however the insulator 115 may also minimally
maintain the contacts in a separated disposition relative to
each other. Thus, as either or both of these contacts 112, 114
act as leaf spring contacts (or as coil springs, see alternative
implementation(s), below), then the insulating member may
further provide for connecting the contacts 112, 114 to each
other so that they will move together, either as biased toward
the relaxed position, or when forced, to the depressed oper-
able position. This connected movability may support further
the insulation of each from each other, so that when these
contacts move together, they are maintained in a relatively
constant distance from each other, neither of the contacts ever
be movable closer to the other. Then the insulating member
115 is also an insulating connector 115, or an insulating
connecting member 115.

Typically, this insulating connector provides a mechanical
linking which for the embodiment of FIGS. 1-4 may be adhe-
sively, or cohesively or otherwise simply interposed between
and connecting the contacts 112, 114. Alternative connec-
tions are available, two of which being shown in the imple-
mentations of FIGS. 7, 8 and 9, for example, without any
limitation thereto.






