Office de la Propriete Canadian CA 2615270 C 2014/10/14

e e 2 615 270
Un organisme An agency of 12) BREVET CANADIEN
ndustrie Canaqa ndustry Canada CANADIAN PATENT
(13) C
(86) Date de dépot PCT/PCT Filing Date: 2006/07/14 (51) Cl.Int./Int.Cl. F21V 23/04 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2007/01/18 HO1H 9/02 (2006.01)
(45) Date de delivrance/lssue Date: 2014/10/14 (72) 'Mn\éegtsgfsjggg;;o{ﬁOM AS. US:
(85) Entree phase nationale/National Entry: 2008/01/11 MOORE, CHRISTIAN JAMES, US
(86) N° demande PCT/PCT Application No.: US 2006/02/692 (73) Propriétaires/Owners:
(87) N° publication PCT/PCT Publication No.: 2007/009121 MOORE, JERRY THOMAS, US]
MOORE, CHRISTIAN JAMES, US

(30) Priorite/Priority: 2005/0//14 (US60/699,152)
(74) Agent: SMART & BIGGAR

(54) Titre : SUPPORT D'INTERRUPTEUR ET DE PILE MINIATURE
(54) Title: MINIATURE SWITCH AND BATTERY HOLDER

(57) Abrege/Abstract:
A miniature switch module Includes a battery harness attached to a circuit board. A diaphragm or pushbutton type switch and a
battery are sandwiched between the retainer and circuit board.

B

.

'

e
ok [ [ f
RO . e s
. M "c'-'-.n:‘-:{\: .«me . m s
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




woO 2007/009121 A1 I D00 DA Y 0RO 0

CA 02615270 2008-01-11

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

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
18 January 2007 (18.01.2007)

(51) International Patent Classification:
F21V 23/04 (2006.01) HOIH 9/02 (2006.01)

(21) International Application Number:
PCT/US2006/027692

(22) International Filing Date: 14 July 2006 (14.07.2006)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/699,152 14 July 2005 (14.07.2005) US

(71) Applicants and

(72) Inventors: MOORE, Jerry, Thomas [US/US]; 5777
Central Avenue, Suite 110, Boulder, CO 80301 (US).
MOORE, Christian, James [US/US]; 3234 47th Street,
Boulder, CO 80301 (US).

(74) Agents: FOREST, Carl, A. et al.; Patton Boggs LLP, 1660
Lincoln Street, Suite 2050, Denver, CO 80264 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(10) International Publication Number

WO 2007/009121 Al

Al, 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, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, 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, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, 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, ELE, ES, FI,
FR, GB, GR, HU, ILE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

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: MINIATURE SWITCH AND BATTERY HOLDER

»—"140

@" - 141

143 =145 __—130
—~132

(57) Abstract: A miniature switch module includes a battery har-
ness attached to a circuit board. A diaphragm or pushbutton type
switch and a battery are sandwiched between the retainer and cir-
cuit board.



5

10

15

20

25

30

CA 02615270 2008-01-11

WO 2007/009121 PCT/US2006/027692
1

MINIATURE SWITCH AND BATTERY HOLDER

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates in general to electrical switches, particularly those
associated with battery operated devices.
2. Statement of the Problem

As electronic circuitry has shrunk in size, a number of inventors have
attempted to develop or improve systems for providing smaller and more compact
battery supplies and switches for portable electrical devices. Space Is at a
premium in these devices and, because switches and replaceable batteries both
need to be accessible by the user, these pose a physical limit to reducing the size
of the device. One approach to solving the compactness issue employs miniature
diaphragm momentary contact switches in lieu of bulkier slide, rotary, pushbutton
or toggles switches. This method reduces the physical size of the switch and
provides additional utility by allowing multiple actuations of a single swiich to
control various operating modes of the device. However, the user still requires
direct access to the switch, and the switch itself consumes valuable area on both
the circuit board and exterior surface of the device.

Another approach replaces one of the battery contacts with an intermediate
coil or leaf spring which prevents the battery contact from closing a circuit until
sufficient pressure is supplied by means of a sliding or screw driven actuator.
Although this method eliminates a traditional switch as a separate component, the
actuator mechanism doesn’t reduce the weight, bulk, or complexity of the device.
In addition, this system is not suitable for reliably producing discrete momentary
contact pulses required fori modal control of integrated circuitry.

None of the prior art approaches are able to combine both compactness
and the ability to access the battery and switch. If such a switch and battery
assembly were available, it would make possible a whole new spectrum of

miniaturized portable battery-operated devices.
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SUMMARY OF THE INVENTION

Some aspects of the invention provide a synergistic solution to the
above problem that couples the battery with the advantages of a momentary contact
switch in an assembly that occupies less volume and less user contact area than the
iIndividual components require in less synergistic solutions. According to some
aspects of the invention, preferably, the mechanical switch element also provides the
electrical contact to one of the poles of the battery. Further, preferably, the harness
that holds the battery in the module also provides the electrical contact to the other

pole of the battery.

According to an aspect, the present invention provides a miniature
switch and battery module comprising: a battery harness; and a printed circuit board,;
said battery harness and printed circuit board arranged to hold a battery between
them: and a momentary switch element in electrical contact with said circuit board
and located to be activated by compression against said circuit board, wherein said
momentary switch element is located to be in physical contact with one pole of the at
least one battery when said battery is placed between said harness and said circuit

board and said momentary switch element is located between said battery and said

circuit board. Preferably, the momentary switch element is selected from the group
consisting of a diaphragm type switch element a push button type switch, a lever arm

type switch, and a tactile type switch. Preferably, the momentary switch element Is

located to be in physical contact with one pole of the at least one battery when the
battery is placed between the harness and the circuit board. Preferably, the
momentary switch element is located between the battery and the circuit board.
Preferably, the module further includes the battery, and the battery harness, the
printed circuit board, and the momentary switch element are arranged in a stack so
that pressure against one of the battery the harness, the circuit board and the battery,
the momentary switch is activated. Preferably, an electronic device is integrated with

the module, wherein the electronic device is selected from a light emitting device, a

sound emitting device, a timer, a toy, and a game.
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According to another aspect, the present invention provides a method
of operating a momentary switch, said method comprising: stacking a battery
harness, a battery, a printed circuit board and said momentary switch; applying
pressure to one or more of said battery harness, battery, printed circuit board, and
said momentary switch to operate said momentary switch wherein said momentary
switch element is located to be in physical contact with one pole of the at least one
battery when said battery is placed between said harness and said circuit board and
said momentary switch element is located between said battery and said circuit

board.
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The invention also provides an apparatus for the electrical connection of a
battery to an electrical circuit comprising at least one battery having two poles, one
pole of which is placed in mechanical contact with a diaphragm type switch so that
when sufficient mechanical pressure is applied to or through the battery, the switch
IS actuated.

The invention not only provides it also provides a compact solution to the
problem of accessing the switch and battery in a switchable, battery-operated
device, but also does this with a sturdy and simple structure Numerous other
advantages and features of the invention will become apparent from the following

detailed description when read in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
F1G. 1 is an isometric view of a preferred embodiment of the invention;
FIG. 2 shows the embodiment of FIG. 1 with the battery removed; and
FIG. 3 is an exploded view of the embodiment of FIG. 1 with additional

details of the various parts shown.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment of a switch module100 according to the
invention is shown in FIG. 1. FIG. 2 shows the same module 100 with the battery
130 removed. FIG. 3 shows an exploded view of switch module 100 with
additional details of the parts included. Switch module 100 comprises printed
circuit board 150, momentary contact switch 120, battery 130, and battery harness
140. In this particular example, module 100 is integrated with a light emitting diode
(LED) 110 and functions to control the lighting of the LED.

Printed circuit board 150 is made of conventional printed circuit board
materials and includes electrical traces, such as 122, 162 and 151 (FIG. 3) and an
Integrated circuit chip 158. It preferably is of a shape and size to match the
dimensions of 130, which in this case is disk-shaped. Circuit board 150 includes

notches 157, the function of which will be discussed below.
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Momentary contact switch 120 includes mechanical switch element and
battery contact 121, momentary switch contact 162 on printed circuit board 150,
and logic included in integrated circuit chip 158. Printed circuit board 150 with
bottom face 160 contains an electronic circuit 153 having components associated
with the functional performance of the switch and the electronic 110 that is
operated by the switch module 100, which, in this case is LED 110. In this
example, the circuit 153 controls the level and timing of electrical power provided
to light emitting diode 110. The particular circuits for activating and deactivating
the momentary switch 120 in response to an electronic pulse and for controlling
electronic device 110 are known in the art and will not be discussed in detail
herein.  The invention contemplates that any such circuit may be used.
Mechanical switch element 121 preferably comprises a diaphragm 121 having a
first battery and momentary switch contact 164 and circuit contacts 165 which are
mounted over and make contact with associated conductor traces 122 on the top
face 152 of circuit board 150. A feature of the invention is that the momentary
switch element 121 also provides the contact to one of the poles of the battery
130.

Battery 130 is preferably a conventional coin cell battery and preferably has
negative pole 131 in contact with diaphragm switch battery contact 164 and
positive pole facing toward harness 140. This polarity is selected in this
embodiment to cooperate with the voltage required by the logic in integrated circuit
chip 158. However, the opposite polarity is also possible with appropriate logic
and circuit adaptations.

Battery harness 140 may be any device that stabilizes and holds the battery
to the circuit board 150. A feature of the invention is that the preferred battery
harness also provides the contact to one of the poles of battery 130. Preferably,
battery harness 140 comprises a disk-shaped conductor 141 having die-cut
harness battery contacts 147, preferably located near the center of the disk 141.
Harness 140 also includes legs 144 which extend around battery 130. Legs 144
each terminate in a flange 143 having an inward bent lip 145. Flange 143 fits into

notch 157 in circuit board 150 to locate harness 140 properly with respect to the
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circuit elements and prevent rotary motion between the harness and circuit board.
Lips 145 fits under the bottom edge of circuit board 150 and make contact with
traces 151 on the circuit board.

LED 110 includes electrical terminals 115 which connect to circuitry 153 on
the underside of circuit board 150.

Harness 140 holds battery 130 securely in place while allowing installation
and replacement of battery 130, and also provides contact between circuit 153 and
the positive pole 132 of battery 130. It is preferably made of tin coated steel, but be
made of steel with other conductive coatings, brass, or other suitable conductive
material or non-conductive material with conducting coatings. It must be flexible
enough to bend sufficiently when pressed to operate the switch, but sufficiently
rigid to firmly hold batter 130. When the battery is inserted, there should be
enough tension between the harness, battery and circuit board to hold the battery
firmly without sliding, but not so much tension as to activate mechanical switch
element 121. The actuating area 141 of harness 140 lies opposite diaphragm 121
and is flexible enough to deflect slightly when pressed by the user. Battery 130
transfers the movement of actuating area 141 to diaphragm 121 which contacts
circuit trace 162 and activates switch 120. When the user releases pressure the
spring action of diaphragm 121 returns battery 130 and actuating area 141 to their
original positions thus deactivating switch 120. However, in this position, switch
element/contact 121 continues to function to provide an electrical connection
between the negative pole 131 of battery 130 and trace 122. Battery 130 with
positive pole 132 and negative pole 131 is mounted in harness 140 and provides
electrical power to device 100.

Circuitry 153 including integrated circuit chip 158 is arranged to control the
modal state of device 100 when activated. When circuit 153 is off and momentary
switch circuit 120 is closed by contact of contact 164 with trace 162, the circuit 153
Is activated and, in this case, LED 110 turns on. When circuit 153 is on and
momentary switch circuit 120 is closed by contact of contact 164 with trace 162,
the circuit 153 is deactivated and, in this case, LED 110 turns off. Similarly if an

audio device instead of an LED was integrated with module 100, the audio would
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turn on when the circuit 1593 is activated and turn off when the circuit is
deactivated. Similarly, the switch module 100 may be integrated with many other
electronic devices. Circuit 153 may also contain elements to control the operation
of the integrated electronic device 110. For example, the LED may be a
multicolored LED and the circuit 153 would include elements to sequentially turn
on the various colors according to a predetermined timing sequence.

Other embodiments of the invention may additionally include some or all of
the following features: Larger cylindrical battery sizes and/or multiple batteries
arranged in series; Location of the battery/switch on variously sized or shaped
printed circuit boards; Placement of the battery/switch assembly remote from the
main circuit board of the device which is serves; Arrangement of the battery/switch
assembly to operate with user actuation pressure applied to the side of the
assembly opposite of the diaphragm in lieu of pressure on the battery harness;
Enclosure of the battery/switch assembly in compartments or containers
assoclated with the device which is serves; Integration of discrete components of
the battery/switch assembly into a single component, and; Incorporation of flexible
membranes which transfer actuation pressure by the user and protect the
assembly from contamination by water or debris.

In its various configurations, the invention allows the battery and switch to
effectively occupy the same interior volume of space while also freeing up usable
area on the circuit board and exterior surface of the device which would otherwise
have been devoted to the separate components. Examples of devices which could
beneficially employ the invention include, but are not limited to, the following:
Remote control transmitters; sound emitting devices; Flashlights; Battery operated
toys and games; Miniature lighting devices; Electronic timers, and; Lighted
pushbuttons.

A feature of the invention is that in the preferred embodiment of the
Invention, momentary switch element 12 can be switched from either side of the
printed circuit board. As indicated above, it can be activated by pressing on
harness 140. It can also be activated by pressing on the integrated electronic

element 110, or the circuit board 150. Another feature of the invention is its
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compact size. The size is largely determined by the battery. In the preferred
embodiment, it is 22 mm In diameter and 8mm thick, including two coin-cell
batteries. The thickness, excluding the battery 130 and electronic device 110 is
from 2 mm to 8 mm thick, more preferably 3-6 mm thick, and most preferably, 3-4
mm thick.

There has been described a novel compact, modular switch and battery
holder. It should be understood that the specific formulations and methods
described herein are exemplary and should not be construed to limit the invention,
which will be described in the claims below. Further, it is evident that those skilled
In the art may now make numerous uses and modifications of the specific
embodiments described without departing from the inventive concepts. As one
example, one or more batteries may be used. As another example, the elements
of the device may be incorporated with a type A, type AA, type AAA, type C or type
D battery. The battery will make the module larger, but at the same time the
simplicity and compactness of the structure will permit much smaller modules with

these types of batteries. For example, a small, push-button flashlight can be made

using the principles of the invention.
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CLAIMS:
1. A miniature switch and battery module comprising:

a battery harness; and
a printed circuit board;

said battery harness and printed circuit board arranged to hold a battery

between them: and

a momentary switch element in electrical contact with said circuit board
and located to be activated by compression against said circuit board, wherein said
momentary switch element is located to be in physical contact with one pole of the at
least one battery when said battery is placed between said harness and said circuit

board and said momentary switch element is located between said battery and said

circuit board.

2. A miniature switch and battery module as in claim 1 wherein said

momentary switch element comprises a diaphragm type switch element.

3. A miniature switch and battery module as in claim 1 wherein said

momentary switch element comprises a push button type switch.

4. A miniature switch and battery module as in claim 1 wherein said

momentary switch element comprises a lever arm type switch.

5. A miniature switch and battery module as in claim 1 wherein said

momentary switch element comprises a tactile type switch.

0. A miniature switch and battery module as in claim 1 and further
including said battery, wherein said battery harness, said printed circuit board, and
said momentary switch element are arranged in a stack so that pressure against one
of said battery harness, said circuit board and said battery, said momentary switch Is

activated.
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7. A miniature switch and battery module as in claim 1 and further
Including an electronic device integrated with said module, wherein said electronic
device Is selected from a light emitting device, a sound emitting device, a timer, a toy,

and a game.
5 8. A method of operating a momentary switch, said method comprising:

stacking a battery harness, a battery, a printed circuit board and said

momentary switch;

applying pressure to one or more of said battery harness, battery,
printed circuit board, and said momentary switch to operate said momentary switch
10 wherein said momentary switch element is located to be in physical contact with one
pole of the at least one battery when said battery is placed between said harness and

said circuit board and said momentary switch element is located between said battery

and said circuit board.
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