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(57) Abregé/Abstract:

A switch assembly has a reversible switch with an activation member, electronics, and a plurality of contacts to couple the
electronics with a power source. A connector assembly Is coupled with the switch assembly contacts. The connector assembly
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(57) Abrege(suite)/Abstract(continued):

Includes a first one-piece connector having a circuit portion coupled with a plurality of contacts. Also, the first connector includes a
terminal portion continuous with the circuit portion and connected directly with a positive terminal of the power source. A second
one-plece connector has a circuit portion coupled with a second plurality of contacts. The second connector also Includes a
terminal portion continuous with the circuit portion and directly coupled with a negative terminal of a power source.



10

CA 02299147 2008-02-12

ABSTRACT OF THE DISCLOSURE

A switch assembly has a reversible switch with an activation member,
electronics, and a plurality of contacts to couple the electronics with a power source.
A connector assembly is coupled with the switch assembly contacts. The connector

assembly includes a first one-piece connector having a circuit portion coupled with

a plurality of contacts. Also, the first connector includes a terminal portion

continuous with the circuit portion and connected directly with a positive terminal of
the power source. A second one-piece connector has a circuit portion coupled with
a second plurality of contacts. The second connector also includes a terminal portion

continuous with the circuit portion and directly coupled with a negative terminal of

a power source.
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FORWARD/REVERSE CIRCUIT FOR DPDT TYPE SWITCH

BACKGROUND OF THE INVENTION

The present invention relates to power tools and, more specifically, to switch
assemblies used to energize power tools.

All power tools include switch mechanisms between the power source and
motor to energize the motor and, in turn, rotate or ‘move an output. Various types
of trigger, slide, toggle or the like switches are utilized in power tools. Also, some
of these switches provide a reverse pathway so that the motor may be utilized in a
reversing direction. Ordinarily, the switches are positioned in a housing and have
various types of wire leads connected to them. The leads may include connectors or
have solde;éd connections. Also, the switches may be coupled by a lead wire, which
has both connectors and is also soldered. These connections, especially in small
tools, require space as well as relatively expensive manufacturing costs. This is due
to the fact that the wires and connectors require relatively large spaces. Also, they
require labor extensive operations to be performed to couple the switch with the
power source in the motor. Thus, it would be desirable to havé an ineXpensive \.
connection between the switch, pOwer source and motor which is compact and easily

installed.

SUMMARY OF THE INVENTION

Accordingly, it is an object -of the present invention to provide a connector
assembly which includes an integral circuit coupled to a switch and a terminal, which
couples to a power source. The present invention provides a connector assembly

which is compact, easily manufactured, and reduces assembly issues. The present
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invention provides a connector assembly which easily directly couples with a switch

and to a power source such as a battery.

In accordance with one aspect of the invention, a switch assembly comprises
a reversible switch including an activation member, electronics, and a plurality of
contacts coupled with the electronics. The contacts also couple the reversible switch
with a power source and a motor. A first one-piece terminal circuit is formed in a
desired configuration. A first portion of the first terminal circuit 1S coupled with a
plurality of the plurality of contacts. The second portioﬁ of the first terminal circuit
1s directly coupled with the poWer source. A second one-piece terminal circuit 1S
formed in a desired configuration. A first portion of the second terminal circuit is
coupled with a second plurality of the plurality of contacts. The second plurality of
contacts being different from the first plurality of contacts and a second portion of the
second terminal circuit directly coupled with a power source. The first and second
terminal circuits are stamped metallic parts. The first portion of the terminal circuits
Is substantially planar with two apertures to receive two contacts from the plurality
of contacts on the switch. A second portion of the first terminal circuit is continuous
and extends substantially coplanar with the ﬁrsf portion of the terminal circuit. Also, \'
a member 1s formed at the end of the second portion to couple with the power source.
The second terminal circuit second portion is continuous and extends substantially
perpendicular from the first portion and includes a projection member to couple with
the power source. The first portion of the first and second terminal circuits are
positioned on top of one another and are separated by an insulation member.
In accordance with a second aspect of the invention, a switch assembly
comprises a reversible switch which includes an activation member, electronics and

a plurality of contacts coupled with the electronics. Also, the contacts are adapted
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to couple the reversible switch with the power source and a motor. A pair of formed
rigid terminal circuits have a desired configuration. Each terrninél circuit has a first
portion to couple with a plurality of contacts. Each first portion is coupled with a
different plurality of contacts. Each of the terminal circuits has a second portion to
directly couple with a power source. Both terminal circuits are stamped metallic
parts. The first portions of the pair are substantially planar and include a pair of
apertures to receive the plurality of contacts. The second portion of the first terminal
circuit is continuous With and substantially coplanar with the first portion. A terminal
end 1s coupled with the second portion to couple the terminal with the power source.
The second terminal circuit has a second portion which is continuous and substantially
perpendicular to the first portion. Also, it includes a projéction member 1n contact
with the power source. Further, an insulation member is sandwiched between the
first portions of the terminal circuits.

In accordance with a third aspect of the invention, a powei' tool comprises a
housing, a motor in the housing, an output coupled with the motor, a power source
coupled with the motor, and a switch assembly coupled with the power source and
the motor. The switch assembly enables energizing bf the motor to drive the output.
The switch assembly comprises a reversible switch which includes an activation
member, electronics and a plurality of contacts coupled with the electronics. Also,
the contacts are adapted to couple the reversible switch with the power source and a
motor. A pair of formed rigid terminal circuits have a desired configuration. Each
terminal circuit has a first portion to couple wifh a plurality of contacts. Each first
portion 1s coupled with a different plurality of contacts. Each of the terminal circuits

has a second portion to directly couple with a power source. Both terminal circuits

are stamped metallic parts. The first portions of the pair are substantially planar and
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Include a pair of apertures to receive the plurality of contacts. The second portion
of the first terminal circuit 1S continuous with and substantially coplanar with the first
portion. A terminal end 1s coupled with the second portion to couple the terminal
with the power source. The second terminal circuit has a second portion which is
continuous and substantially perpendicular to the first portion. Also, it includes a
projection member in contact with the power source. Further, an insulation member
is sandwiched between the first portions of the terminal surface.

In accordance with a fourth aspect of the invention, a connector assembly
comprises a first one-piece connector having a circuit portion adapted to be coupled
with a plurality of contacts. A terminal portion is continuous with the circuit portion
and is adapted to be directly coupled with a positive termihal of the power sdurce.
A second one-piece connector has a first circuit portion adapted to be coupled with
a plurality df contacts, the contacts being different from the ones which are connected
to the first terminal circuit. A terminal portion is continuous with the circuit portion
and 1s adapted to be directly coupled with a negative terminal of the power source.

The connectors are stamped metallic parts. The first connector circuit portion is

substantially planar with a pair of apertures to receive the plurality of contacts. The -

terminal portion extends coplanar with the circuit portion and includes an end adapted
to couple with the positive battery terminal. The second connector circuit portion is
substantially planar with a pair of apertures to receive the plurality of contacts. The
terminal portion extends substantially perpendicular to the connector circuit portion
and includes a projecting end adapted to couple with a negative battery terminal. An

1solator is sandwiched between the first and second connector circuit portions.
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From the following detailed description, description, taken in conjunction with
the drawings and subjoined claims, other objects and advantages of the present

invention will become apparent to those skilled 1n the art.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of a connector assembly and switch in
accordance with the present invention.
Figure 2 is an exploded perspective view of a switch with the connector
assembly in accordance with the'present invention.
Figq;e 3 is a partial section view through a power tqol in accordance with the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Turning to the figures, particularly Figure 3, a battery operated tool 1is
illustrated and designated with the reference numeral 10. The power tool includes a
housing 12 which houses switch assembly 20. An output 1‘6 is coupled with the
motor 14. Also, a battery 18 powers the motor 14 via a switch assembly 20.

The switch assembly 20 includes an activation member 22, a body 24 which
includes electronics (not shown), and contacts 26. A push button switch 28 may be
coupled with the activation member 22. Also, a frame 30 surrounds the switch body
to couple the switch 20 with the housing 12. Terminals 32 and 34 are coupled with

the contacts 26 and include power leads 36 and 38 which lead to the motor 14.
A connector assembly 40 connects the switch 20 to the battery 18. The
connector assembly 40 includes first and second terminal circuits 42 and 44. The

first terminal circuit 42 includes a circuit portion 46 which has an overall L-shape and
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is substantially planar. Two apertures 48 and 50 enable the circuit portion 46 to

couple with the contacts 26. The terminal portion 52 is continuous with the circuit

~ portion 46 and extends substantially coplanar to the circuit portion 46. An end

member 54, continuous with the terminal portion 52, has projecting members 56, 38,
60. The projecting members 56, 58, 60 couple the terminal end 54 with the pbsitive
terminal of the battery 18. The projections 56, 58, 60 extend at desired angles so
that they are compressed and make sufficient contact with the positive battery
terminal.

The terminal circuit 44 includes a circuit portion 62 which has an overall L-
shape and is substantially planar. Projecting members 64 and 66 include apertures
68 and 70. The apertures 68 and 70 couple with conta;:ts 26, the contacts are
different from those that couple with the first terminal circuit 42. The terminal
portion 72 is continuous with and extends substantially perpendicular to the planar
first circuit portion 62. The terminal portion 72 includes an exténding portion 74
with an end 76. The portion 74 has a desired, preferably arcuate, configuration so
that it projects to contact the negative terminal of the battery 18. Thus, the circuit
portions directly couple with the switch contacts 26. Likewise, the terminal portions -
contact directly with the battery 18. Accordingly, this provides a conipact switch
assembly which eliminates the need for costly wire leads and wire connectors. Also,
the present assembly enables easy manufacturing, enabling the circuit portion to be
coupled with the contacts and soldered.

Insulation members 80 and 82 are sandwiched with respect to the first and
secqnd terminal contacts 42 and 44. The insulation member 80 is positioned between

the two circuit portions 46 and 62. The second insulation member 82 is positioned
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on top of the second terminal circuit 44. The 1nsulation 1solators provide electrical
insulation so that the contacts do not touch one another.

While the above detailed description describes the preferred embodiment of
the present invention, the invention is susceptible to modification, variation, and

alteration without deviating from the scope and fair meaning of the subjoined claims.
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CLAIMS

1. A switch assembly comprising:

a reversible switch including an activation member, electronics, and a
plurality of contacts coupled with said electronics and for coupling the reversible
switch with a power source;

a first one-piece terminal circuit formed in a desired configuration, a
first portion of said first terminal circuit coupling with a plurality of said plurality of
contacts, a second portion of said first terminal circuit directly coupled with the
power source;

a second one-piece terminal circuit formed 1n a desired configuration,
a first portion of said second terminal circuit coupled with a second plurality of said
plurality of contacts different from said first plurality of contacts, and a second

portion of said second terminal circuit directly coupled with the power source.

2. The switch assembly according to Claim 1, wherein said first terminal

circuit is a stamped metallic part.

3. The switch assembly according to Claim 2, wherein said first portion
of said first terminal circuit being substantially planar with two apertures for receiving

two contacts from said plurality of contacts.

4.  The switch assembly according to Claim 3, wherein said second portion
extends substantially coplanar from said first portion and includes a member for

coupling with said power source.
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5. The switch assembly according to Claim 1, wherein said second

terminal circuit is a stamped metallic part.

6. The switch assembly according to Claim 5, wherein said first portion

of said second terminal circuit is substantially planar and includes two apertures for

coupling with said contacts.

7. The switch assembly according to Claim 6, wherein said second portion
extends substantially perpendicular from said first portion and includes projecting

members for coupling with a power source.

8. The switch assembly according to Claim 1, wherein said first portions
of said first and second terminal circuits are positioned on top of the other separated

by insulation a member.

9. A switch asserﬁbly comprising:

a reversible switch including an activation member, electronics, and a

plurality of contacts coupled with said electronics and for coupling the reversible
switch with a power source;

a pair of formed rigid terminal circuits having a desired configuration,

each having a first portion for coupling with a plurality of said contacts, each first

portion coupled with a different plurality of contacts, each having a second portion

for directly coupling with the power source.
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10.  The switch assembly according to Claim 9, wherein both terminal

circults are stamped metallic parts.

11.  The switch assembly according to Claim 10, wherein said first portions
are substantially planar and include a pair of apertures for receiving said plurality of

contacts.

12. The switch assembly according to Claim 11, wherein said second
portion extends substantially coplanar from said first portion and includes a member

for coupling with said power source.

13. | The switch assembly according to Claim 11, wherein said second
portion extends substantially perpendicular from said first portion and includes

projecting members for coupling with a power source.
14.  The switch assembly according to Claim 11, wherein said ﬁrst‘portions

of said first and second terminal circuits are positioned on top of the other separated

by 1nsulation a member.

- 10 -
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15. A power tool comprising:
a housing;
a motor in said housing;
an output coupled with said motor;
a power source coupled with said motor;
a switch assembly coupled with said power source and said motor, said
switch assembly enabling energizing of said motor for driving said output;
said switch assembly comprising:
a reversible switch including an activation member, electronics, and

a plurality of contacts coupled with said electronics and for coupling the reversible switch

with a power source;

a pair of formed rigid terminal circuits having a desired
configuration, each having a first portion to couple with a plurality of contacts, each first
portion coupled with a different plurality of contacts, and each having a second portion for

directly couphing with said power source.

16.  The power tool according to Claim 15, wherein both terminal circuits are

stamped metallic parts.

17.  The power tool according to Claim 16, wherein said first portions are

substantially planar and include a pair of apertures for receiving said plurality of contacts.

18.  The power tool according to Claim 17, wherein said second portion extends

substantially coplanar from said first portion and includes a member for coupling with said

power source.

-11 -



10

135

20

235

CA 02299147 2008-02-12

19.  The power tool according to Claim 17, wherein said second portion extends
substantially perpendicular from said first portion and includes projecting members for

coupling with a power source.

20.  The power tool according to Claim 17, wherein said first portions of said
first and second terminal circuits are positioned on top of the other separated by insulation

a member.

21. A connector assembly comprising:

a first one-piece connector having a circuit portion adapted to be coupled
with a plurality of contacts, and a terminal portion continuous with said circuit portion
adapted to be directly coupled with a positive terminal of a power source;

a second one-piece connector having a circuit portion adapted to be coupled
with a plurality of contacts, and a terminal portion continuous with said circuit portion

adapted to be directly coupled with a negative terminal of the power source.

22.  The connector assembly according to Claim 21, wherein said first and said

second one-piece connectors are stamped metallic parts.

23.  The connector assembly according to Claim 22, wherein said first
connector circuit portion being substantially planar with a pair of apertures for receiving
said plurality of contacts and said terminal portion extending coplanar with said circuit

portion and including an end adapted to couple with a positive battery terminal.

-12 -
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24.  The connector assembly according to Claim 22, wherein said second
connector circuit portion being substantially planar with a pair of apertures for receiving
said plurality of contacts and said terminal portion extending substantially perpendicular to
said connector circuit portion and including a projecting end adapted to be coupled with a

negative battery terminal.

25.  The connector assembly according to Claim 21, wherein an insulator 1s

sandwiched between said first and second connector circuit portions.

- 13 -
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