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(37) ABSTRACT

A battery-powered apparatus for holding and energizing an
clectric transducer, includes a hand-held battery housing
carrying the transducer mount, and first and second internal
battery contacts. A first external battery charge terminal 15 on
the transducer mount, and a second external battery charge
terminal 1s on a part of the battery housing, such as its end
cap. A double-throw switch has a common element electri-
cally connected to an internal battery terminal contact, has
a first switched contact leading to a first terminal of the
clectric transducer, and has opposite second switched con-
tact electrically connected to an external battery charge
terminal. IT there are two electric transducers, they may be
a part of a light source comprising a reflector, a first electric
lamp having a filament at its focal point, and a second
clectric lamp extending into that reflector beside the first
clectric lamp.
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FLASHLIGHTS AND OTHER
BATTERY-POWERED APPARATUS FOR
HOLDING AND ENERGIZING
TRANSDUCERS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

TECHNICAL FIELD

The subject mventions relate to flashlights and other
battery-powered apparatus for holding and energizing elec-
tric transducers.

BACKGROUND

Battery-Powered apparatus for holding and energizing
one or more electric transducers are well known and 1nclude
flashlights, laser pointers, and electrically powered tools, to
name a few examples.

Prior-art apparatus with rechargeable batteries for pow-
ering one or more electric light sources or other transducers
either exposed transducers to battery charging currents,
especially 11 the user accidentally turned on a transducer
energizing switch, or imposed charging current limitations
by charging the batteries through a flashlight filament or
other active electric transducer part, or required the provi-
sion of special 1solated electrodes, wires and the like for
teeding battery charging currents through apparatus parts, or
exposed battery chargers to shorting through faulty posi-
tioming of switches on the apparatus, or had two or more of
such drawbacks.

There also 1s a need for improved switching equipment
that can handle selective switching of transducer energizing,
circuits and of battery charging circuits 1n battery powered
apparatus, and that can perform other switching functions.

There similarly 1s a need for improved switching equip-
ment that can handle selective energization of at least two
clectric transducers or other loads.

Especially hand-held light sources with two filaments or
lamps typically will produce a well-focused narrow beam
from one filament and a very poorly focused 1rregular beam
with dark rings and spots from the other filament, whereas
the need 1s to produce not only a well-focused narrow beam
from the higher power lamp, but also a well-focused broad
beam 15 from the lower powered lamp.

There also 1s a need for improved transducer mounts or
housing 1n battery-powered apparatus.

With prior-art flashlights, 1t 1s often difficult to retain a
well-focused light output when a light source i1s replaced.
Also prior-art flashlights often are impaired by a deteriorat-
ing performance because of progressively corroding switch
contacts and battery terminal contacts.

DISCLOSURE OF INVENTIONS

It 1s an object of one of the inventions herein disclosed
and claimed to provide improved rechargeable battery-
powered apparatus for holding and energizing at least one
clectric transducer, wherein any transducer 1s 1solated from
battery chargers and charging currents, whereby transducers
are protected and charging current limitations imposed by
transducers are avoided, and wherein battery charging cur-
rents are led through parts of the apparatus without the need
of any electrodes, wires and the like that would have to be
clectrically 1nsulated from the apparatus part through which
the particular electrode or wire proceeds.
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2

According to one of the inventions herein disclosed, that
object 1s met by battery-powered apparatus for holding and
energizing an electric transducer producing an output from
a battery current, comprising, in combination, a transducer
mount, a hand-held battery housing carrying the transducer
mount, a first internal battery terminal contact at the trans-
ducer mount, a second internal battery terminal contact
remote from the transducer mount, a first external battery
charge terminal on the transducer mount, a second external
battery charge terminal on a part of the battery housing, a
double-throw switch having a common element electrically
connected to one of the first and second internal battery
terminal contacts, having a first switched contact leading to
a first terminal of the electric transducer, and having an
opposite second switched contact electrically connected to
one of the first and second external battery charge terminals,
an actuator for that switch including one of (a) the transducer
mount and (b) the above-mentioned part of the battery
housing, movable relatively to each other, and current-
conducting paths between the other of the first and second
internal battery terminal contacts and the other of the first
and second external battery charge terminals and a second
terminal of the electric transducer.

It 1s an object of an invention heremn disclosed and
claimed to provide improved battery-powered apparatus for
holding and energizing a first electric transducer producing
a first output, and a second electric transducer producing a
different second output from a battery current.

That mnvention resides in such apparatus comprising, in
combination, a hand-held battery housing mounting the first
and second electric transducers and having a pair of spaced
internal battery terminal contacts, an electric transducer
energizing circuit between the internal battery terminal
contacts and the first and second electric transducers, includ-
ing an electric switch, comprising a rotary switch actuator
threaded to the battery housing for rotary and axial move-
ment relative to the battery housing, a first switch contact
part on the battery housing, a second switch contact part
coupled to the rotary switch actuator and 1n electrical
connection with the first switch contact part in a first angular
and axial position of the rotary switch actuator, and out of
connection from the first switch contact part in a second
angular and axial position of the rotary switch actuator, and
a third switch contact part coupled to the rotary switch
actuator and in electrical connection with the first switch
contact part in the second angular and axial position of the
rotary switch actuator, and out of connection from the first
switch contact part 1n the first angular and axial position of
the rotary switch actuator. The first switch contact part 1s
connected to one of the internal battery terminal contacts,
the first electric transducer has a first terminal connected to
the second switch contact part, and the second electric
transducer has a first terminal connected to the third switch
contact part, and the first and second electric transducers
have second terminals connected to the other internal battery
terminal contact.

It 1s an object of an invention heremn disclosed and
claimed to provide improved electric switches.

The mvention from a first aspect of that invention resides
in an electric switch, comprising, 1n combination, a support,
a rotary switch actuator threaded to the support for rotary
and axial movement relative to the support, a first switch
contact part on the support, a second switch contact part
coupled to the rotary switch actuator and in electrical
connection with the first switch contact part in a first angular
and axial position of the rotary switch actuator, and out of
connection from the first switch contact part in a second
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angular and axial position of the rotary switch actuator, and
a third switch contact part coupled to the rotary switch
actuator and 1n electrical connection with the first switch
contact part 1n the second angular and axial position of the
rotary switch actuator, and out of connection from the first
switch contact part 1n the first angular and axial position of
the rotary switch actuator.

The mvention according to a second aspect thereof resides
in an electric switch, comprising, 1n combination, a support,
a rotary switch actuator threaded on the support for rotary
and axial movement relative to the support, a first switch
contact part on the support, a second switch contact part on
the rotary switch actuator, and a third switch contact part
coupled to the rotary switch actuator and in electrical
connection with the first switch contact part and out of
connection from the second switch contact part in a {first
angular and axial position of the rotary switch actuator, and
in electrical connection with the second switch contact part,
and out of connection from the first switch contact part 1n a
second angular and axial position of the rotary switch

actuator.

It 1s an object of an nvention herein disclosed and
claimed to provide an improved electric light source.

The light source according to that invention comprises, in
combination, a reflector having a focal point, a first electric
lamp having a filament at that focal point, and a second
clectric lamp extending into that reflector on a side of the
first electric lamp. The second electric lamp may have 1ts
own refractive lens.

It 1s an object of an nvention herein disclosed and
claimed to provide battery-powered apparatus for holding
and energizing an electric transducer producing an output
from a battery current.

The apparatus according to that mnvention comprises, in
combination, a hand-held battery housing having a pair of
spaced 1nternal battery terminal contacts, a transducer hous-
ing in the form of a block of electrically conductive material
threaded to the battery housing, and a switched electric
transducer energizing circuit between the internal battery
terminal contacts and the electric transducer. That block of
clectrically conductive material may have a reflector surface
for the transducer.

It 1s an object of an mvention herein disclosed and
claimed to provide an improved flashlight.

That invention resides, in combination, 1n a light source
having a base, a light source energizing circuit having an
clectric switch for a light source 1n that energizing circuit, a
part of that switch releasably fastened outside of said base to
a support for that part of the switch, and the light source
mounted on that part, whereby the light source 1s disposable
with that part of the switch on which 1t 1s mounted. The
invention may extend to a replacement for that part of the
switch, and a replacement light source mounted on the
replacement for that part of the switch.

Another 1invention herein disclosed resides in an electric
light source, comprising, 1n combination, a reflector having
a focal point, a first electric lamp having a filament at that
focal point, a second electric lamp extending into that
reflector on a side of the first electric lamp, a battery, and a
switching arrangement interconnected between that battery
and the first electric lamp 1n a first position, and intercon-
nected between that same battory and the second electric
lamp 1n a second position of that switching arrangement.

No recitation of any feature or element 1n any preamble of
any claim 1s itended to have any prior-art connotation,
especially 11 such recitation serves to provide one or more
antecedents for any feature or element 1n the body of a claim.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

The subject mventions and their various aspects and
objects will become more readily apparent from the follow-
ing detailed description of preferred embodiments thereof,
illustrated by way of example in the accompanying
drawings, in which like reference numerals designate like or
equivalent parts, and 1n which:

FIG. 1 1s a longitudinal section of a tlashlight embodying
inventions herein disclosed;

FIG. 2 1s a view similar to FIG. 1, showing lamp module
and tailcap assemblies 1n advanced axial positions;

FIGS. 3 and 4 are circuit diagrams of transducer energiz-
ing and battery charging circuits according to embodiments
of an invention herein disclosed;

FIG. § 1s an exploded view of an electric switch incor-
porated by way of example 1n the front end assembly of the
flashlight of FIGS. 1 and 2, and embodying inventions
herein disclosed; and

FIG. 6 1s an exploded view of an electric switch incor-
porated by way of example 1n the rear end assembly of the
battery housing of the flashlight of FIGS. 1 and 2, and

embodying mventions herein disclosed.

PREFERRED EMBODIMENTS OF TH.
INVENTIONS

The drawings show battery-powered apparatus 10 for
holding and energizing an electric transducer producing an
output from a battery current. One or more batteries 11 may
be held 1n the battery housing. Apparatus within the scope of
the invention include flashlights, laser pointers, electrically
powered tools, and other devices. Accordingly, the trans-
ducer may include one or more light bulbs 12 and/or 13,
laser diodes or other battery energized light sources, electric
screw drivers or other torque converters, or other electric
actuated tools or devices. The output correspondingly may
be a high or low beam or other light output 14 and/or 15, or
a torque or other physical quantity, but no limitation in this
respect 1s mtended hereby.

(Ll

The apparatus 10 has a hand-held battery housing 16
carrying a transducer mount 17. A first internal battery
terminal contact 18 1s located at the transducer mount. A
second internal battery terminal contact 19 1s remote from
the transducer mount, as seen, for instance, in FIG. 1. An
clectric transducer energizing circuit 20 may extend between
the internal battery terminal contacts 18 and 19 and the
electric transducer 12 or transducers 12 and 13.

The apparatus further includes a battery charging circuit
21 and 22 having a first external battery charge terminal 23
on the transducer mount 17 and a second external battery
charge terminal 24 on a part of the battery housing, such as
more fully disclosed below.

The apparatus moreover includes an electric switching
arrangement in the electric transducer energizing circuit 20
and 1n the battery charging circuit 21 and/or 22 and inter-
connected between one of the internal battery terminal
contacts 18 and 19 and the electric transducer 12 1n one
position and interconnected between corresponding ones of
these internal battery terminal contacts and of the external
battery charge terminals 23 and 24 and disconnected from
the electric transducer 12 1n another position of that switch-
Ing arrangement.

In particular, the apparatus 10 has a double-throw switch
26 having a common element 27 electrically connected to
one of the first and second internal battery terminal contacts,
such as the internal battery terminal contact 19 as 1n FIG. 1.
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That switch also has a first switched contact 28 leading to a
first terminal of the electric transducer, such as wvia the
transducer energizing circuit 20. That switch 26 further has
an opposite second switched contact 29 electrically con-
nected to one of the first and second external battery charge

terminals, such as to the external battery charge terminal 24
as shown 1n FIG. 1.

In practice, the switch 26 may be located either at the

transducer mount 17 or remote from the transducer mount as
shown 1n FIG. 1.

Accordingly, an actuator for that switch may include
either the transducer mount 17 or part of the battery housing.
In legal terms, therefore, an actuator for the switch 26
includes one of the transducer mount 17 and part of the
battery housing movable relatively to each other, such as
more fully disclosed below. Current-conducting paths
between the other of the first and second internal battery
terminal contacts 18 and 19 and the other of the first and
second external battery charge terminals 23 and 24 and a
second terminal of the electric transducer 12 are provided
for completing the alternative transducer energizing circuit
20 and the battery charging circuit 21 and 22.

As little as one switch may be provided within the scope
of the mvention. However, according to the illustrated
embodiment of the invention, a second switch 30 1s con-
nected in series with the double-throw switch 26 and the
clectric transducer 12 or transducers 12 and 13 as more fully
described below. A push-button on/ofl switch may also be
combined with either of the switches 26 and 30 or may
otherwise be in the transducer energizing circuit 20.

According to a preferred embodiment of the invention,
the battery housing 16 has a barrel 31 and an end cap 32
movable relative to that barrel, and that movable end cap 1s
the above mentioned part of the battery housing having the
second external battery charge terminal 24 and being the
actuator for the double-throw switch 26.

By way of example, the end cap 32 1s of electrically
conductive material having an exposed portion constituting
one external battery charge terminal 24 on an outside of that
end cap and connected to the second switched contact 29
through and by the electrically conductive material from an
inside of the end cap to the exposed portion on the outside
of that end cap 32.

The electrically conductive end cap 32 1s electrically
insulated from the barrel 31. Part of the end cap may be of
clectrically insulating material for this purpose or may have
a coating of electrically insulating material.

Alternatively or additionally, the barrel may be coated
with electrically msulating material.

In this respect, the barrel 31, including 1ts internal and
external threads should be considered coated with a layer of
clectrically insulating material 33 which, for instance, may
be an anodization layer 11 the barrel 1s of aluminum. To avoid
cluttering of the drawings, that layer has only been shown
partially by dashed lines at 33 in FIG. 1, but should be

understood to cover particularly the internal and external
threads at the barrel ends.

Alternatively or additionally, at least the external thread of
the transducer mount 17 and the internal thread of the end
cap 32 may be anodized or otherwise coated with a layer of
clectrically insulating material (not shown to avoid
crowding).

The first external battery charge terminal 23 on the
transducer mount 1s electrically connected through that
transducer mount 17 to the first internal battery terminal
contact 18, such as through a conductor 52.

10

15

20

25

30

35

40

45

50

55

60

65

6

According to a preferred embodiment of the invention,
the transducer mount 17 1s of electrically conductive mate-
rial constituting the first external battery charge terminal 23
on an outside of that transducer mount and connected to the
first internal battery terminal contact 18 through and by that
clectrically conductive maternial from an 1nside of that trans-
ducer mount to the outside of that transducer mount.

Where the transducer mount 1s anodized or otherwise
provided with a coating of mnsulating material, such coating
1s removed to provide the external battery charge terminal
23, and 1s also removed for contact with the conductor 52
that leads to the battery terminal contact 18.

In practice, both the first and second battery charge
terminals 23 and 24 may be blank portions of the transducer
mount 17 and the end cap 32, respectively.

According to what may also be a separate invention
applicable to all kinds of flashlights and other transducer
apparatus, the transducer mount 17 1s 1n the form of a block
of electrically conductive material threaded to the battery
housing 16 and connected to the first internal battery termi-
nal contact 18. That block of electrically conductive material
17 preferably has a reflector surface 36 for the transducer 12
or output 14.

The switch actuator 17 or 32 1s threaded to the battery
housing 16 or barrel 31 for rotary and axial movement
relative to that battery housing or barrel. The expression
“threaded to” 1n this respect 1s intended to be broad enough
to cover “threaded 1n™ as 1n the case of the transducer mount
17, “threaded on” as 1n the case of the end cap 32, to name
two examples.

Even though the switch 26 may be associated with the
threaded or rotatable transducer mount 17, 1ts elements are
specifically shown for the case 1n which the threaded switch
actuator 1s a threaded end cap 32 of the battery housing.

In particular, the double-throw switch 26 has a common
clement 27 coupled to the threaded switch actuator 32 and
in electrical connection with the first switched contact 28
and out of connection from the second switched contact 29

in the first angular and axial position of the threaded switch
actuator shown 1n FIG. 1.

In that case, the transducer energizing circuit 20 1s con-
nected to the second battery terminal contact 19 via the
common switch element 27 held by the screwed-on end cap
32 via a lip or annulus 132 1n engagement with the first
switched contact 28 located on a portion of the battery
housing 16 such as the preferably electrically conductive
barrel 27, against the bias of the second battery terminal
contact or spring 19.

The switch 26 may thus be used to turn at least the
transducer 12 on and off by rotation and counterrotation of
the end cap 32, unless there i1s another switch 30 1n series
therewith for that purpose. However, the switch 26 1n either
case has the important purpose of positively disconnecting
any transducer 12 or 13 from the battery 11 so as to prevent
any battery charging current at its typically higher battery
charging voltage from reaching and thereby endangering
any transducer 12 and 13.

Accordingly, 1f the common switch element 27 1s 1n
clectrical connection with the second switched contact 29 1n
the second angular and axial position of the threaded switch
actuator shown in FIG. 2, then 1t positively 1s out of
connection from the first switched contact 28.

A push-button on/ofl actuator 127 may be coupled to or
integral with the common switch element 27 1n circumven-
tion of the threaded switch actuator or end cap 32. According
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to FIG. 1, the common switch element 27 has a manually
engageable portion 127 extending through an aperture 1n the
end cap or its annulus 132. The expression “manually
engageable” 1s intended to be broad enough to cover engage-
ment through a sealing diaphragm 327 or similar device that
may be part of the resulting on/ofl push-button shown in

FIG. 1 and schematically in FIGS. 3 and 4 at 127.

At least the transducer 12 may thus be flashed on by
depression of the push-button 127 and thereby of the com-
mon switch element 27 into engagement with the first
switched contact 28 on the transducer energizing circuit 20.
However, even then 1s that common element 27 positively
disconnected from the battery charging circuit 22 at the

second switched contact 29 as seen in FIG. 1.

In particular, the illustrated second switched contact 29
preferably 1s coupled to the threaded switch actuator or end
cap 32. That second switched contact preferably i1s in the
threaded end cap and the common element 27 1s between the

first and second switched contact 28 and 29 and 1s coupled
to the threaded end cap 32.

The second switched contact preferably has a conducting
resilient portion, such as in the form of a second spring 129.
The preterred double-throw switch 26 includes an imnsulating
spacer 37 maintaining the resilient portion 129 and thereby
the second switched contact 29 out of connection from said
common element 27 1n the first angular and axial position of
the threaded switch actuator as shown 1n FIG. 1. The second
spring or resilient portion 129 acts on the insulating spacer
37, such as on 1ts lateral projections 237 seen in FIGS. 1, 2
and 6. In this respect, the common switch element 27 also
has one or more lateral projections 227 where 1t engages the
first switched contact 28 1n the position shown i FIG. 1 or
alternatively the second switched contact 29 in the position
shown 1n FIG. 2. The projections 227 ride 1n corresponding
slots 137 of the msulating spacer 37. The height of the lateral
projection or projections of the electrically conductive com-
mon switch element 27 1s less 1n axial direction than the
height of the lateral projections of the insulating spacer 37,
whereby that insulating spacer i1s able to keep the second

switched contact 29 away from the common switch element
2’7 1n the first position of the threaded cap 32 shown i FIG.
1.

On the other hand, the threaded switch actuator or end cap
32 releases the common element 27 into electrical connec-
tion with the conducting resilient portion 129 or second
switched contact 29 in circumvention of the insulating
spacer 37 upon actuation to the second angular and axial
position shown 1 FIG. 2. The spring of the second internal
battery terminal contact 19 may for this purpose be stronger
than the spring 129 of the second switched contact 29.

The schematic of FIG. 3 may now be considered. The
battery 11 1s shown as inserted in the battery housing or
barrel 31 with the positive and negative battery terminals
111 and 211 1n electric contact with the internal positive and
negative battery terminal receiving contacts 18 and 19,
respectively.

As apparent from FIG. 3, the electric switching arrange-
ment 26 1s 1n the electric transducer energizing circuit 20 and
in the battery charging circuit 22 and i1s interconnected
between the second internal battery terminal contact 19 and
the electric transducer 12 1n one position 41 of 1ts common
switch element 27, and 1s interconnected between that
second 1nternal battery terminal contact 19 and the second
external battery charge terminals 24 1n another position 42
of that common element 27 of switching arrangement 26,
while being then positively disconnected from the trans-
ducer energizing circuit.
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In this manner, the presently disclosed aspect of the
invention achieves the important goal of:

a. keeping any transducer 12, 13, etc., isolated from any
and all battery chargers and charging current, even 1f
the user accidentally turns on a second transducer
energizing switch (e.g. 30); and

b. keeping any second transducer energizing switch (e.g.

30) out of the battery charging circuit (e.g. 21 and 22),
thereby avoiding the need of users having to set two

switches 1n series before charging can take place and
thereby avoiding the charging current limitations
imposed by prior-art systems which charge through a
flashlight filament.

c. while leading any and all battery charging currents
through parts 21 and 22 of the apparatus 10, without the
need of any electrodes, wires and the like that would
have to be electrically insulated from the apparatus part
through which the particular electrode or wire
proceeds, and

d. while also avoiding a shorting of any battery charger

through any faulty switch position.

By way of example, the switch 26 may be a single-pole
double-throw switch, with or without an open third position
for deenergization of the transducer or of the battery charg-
ing circuit in alternate switch positions 41 and 42. In this
respect, the expression “double throw™ 1s intended to be
broad enough to cover “triple-throw” or “multithrow.”

A push-button on/off switch 127 for the transducer 12 or
transducers 12 and 13 may also be 1n the electric transducer
energizing circuit 20, such as 1n a third position 43 of the
switching arrangement 26, in which case the switch 26 may
be a triple-throw switch, such as shown 1n FIGS. 3 and 4. In
this respect, the common element 27 may have a third or rest
position which 1s symbolically illustrated at 43 in FIGS. 3
and 4 and which 1n the illustrated embodiment would be
between the first switched contact 28 and the second
switched contact 29 1n a third angular and axial position of
the threaded switch actuator 32 or in between the first
position shown 1n FIG. 1 and the second position shown in
FIG. 2.

The switching arrangement 26 may be implemented at or
about the location of the switch 30, such as in the context of
the battery charge terminal 23, in which case the other
battery charge terminal 24 may be directly connected to the
battery terminal contact or spring 19.

Within the scope of the invention, the switch 30 may be
omitted, especially if there 1s only one transducer, and the
switch 26 may then perform the function of a first switching
arrangement 1n the electric transducer energizing circuit 20,
such as when the switch 26 1s 1n position 41 or 43, and the
function of a second switching arrangement 1n the battery
charging circuit 22, such as when the switch 26 1s 1n 1ts
position 42.

On the other hand, the switch 30 may be provided in the
clectric transducer energizing circuit 20 1n series with the
switch 26, whereby the user has the option to switch the
transducer either with the switch 30 or with the switch 2
with or without an on-oil push-button 36 or 127. As seen 1n
FIG. 3, the switch 30 may then be a simple on/off switch 1n
series with the first switched contact 28 of the double- or
triple-throw switch 26.

The switch 30 1s particularly useful 11 the electric trans-
ducer 1includes a first transducer element 12 providing a first
output 14, and a second transducer element 13 providing a
different second output 15, such as shown in FIGS. 1 and 4
or otherwise. In that case, the first electric switching
arrangement may include an at least two-position transducer
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clement electric switch 30 interconnected between the elec-
tric transducer energizing circuit 20 and the first transducer
clement 12 1n a first position 45, and 1interconnected between
that electric transducer energizing circuit and the second
transducer element 13 1n a second position 46 of that
transducer element electric switch 30.

The switch 30 may be a rotary switch and may 1n fact be
actuated by rotation or angular movement of the transducer
mount 17 which may be threaded to the battery housing 16
or hand-held barrel 31 by mating threads 48 which prefer-

ably are electrically msulated from each other. A similarity
to the cap 32 which 1s threaded onto that hand-held barrel 31

of the battery housing 16 by mating threads 49 which
preferably are electrically msulated from each other may be
noted 1n this respect.

FIGS. 3 and 4 by way of example indicate possible
angular positions of the end cap 32 and of the transducer
mount 17 relative to the barrel 31 for different switch

positions 41 to 43 and 435 to 47 and 147 1n terms of degrees
ol angular movement.

In addition to or even apart from, what has been disclosed
so far, the electric switch 26 may be seen as an embodiment
of yet another invention, comprising, 1 combination, a
support 16, a rotary switch actuator 32 threaded on that
support for rotary and axial movement relative to that
support, a first switch contact part 28 on that support, a
second switch contact part 29 on or in the rotary switch
actuator, and a third switch contact part 27 coupled to that
rotary switch actuator 32 and 1n electrical connection with
the first switch contact part 28 and out of connection from
the second switch contact part 29 1n a first angular and axial
position 41 of the rotary switch actuator, and 1n electrical
connection with the second switch contact part 29, and out
of connection from the first switch contact part 28 1 a
second angular and axial position 42 of the rotary switch
actuator 32.

The push-button on/ofl actuator 127 may be coupled to
the third switch contact part 27 1n circumvention of the
rotary switch actuator 32. By way of example, the third
contact part 27 and the push-button 127 may be integral 1n
the form of a plunger, such as shown i FIGS. 1 and 2.

The second switch contact part 29 may have a conducting,
resilient portion. By way of example, the second switch
contact part may be a spring at 129 abutting and 1n electrical
contact with an exposed internal surface of the electrically
conductive end cap or rotary switch actuator 32 leading to
the battery charging electrode 24.

The electric switching arrangement 26 preferably
includes an insulating spacer 37 maintaining the resilient
portion 29 or spring 129 out of connection from the third
switch contact part 27 in the first angular and axial position
41 of the rotary switch actuator 32. That spring 129 or
resilient portion 29 acts on the insulating spacer 37, such as
by biasing the same against the battery housing 16 or 1ts part
28. Since the lateral lug or lugs 237 of the insulating spacer
377 1s or are longer 1n an axial direction than the lateral Iug
or lugs 227 of the third switch contact part 27, these
insulating spacer lugs keep the second switch contact part
spaced from the lugs of the third switch contact part, and the
end cap 32 and its external electrode 24 are disconnected or
1solated from the battery 11 or battery terminal 19 as long as
the end cap or rotary actuator 1s 1n 1ts first angular and axial
position 41. In that case, the battery terminal 19 1s connected
via plunger 127, third contact part 27, its conductive lugs
227, switch contact 28, conductive housing 16 to the switch
30 for selective energization of the transducer 12 or 13.

Conversely, the rotary switch actuator 32 releases the
third switch contact part 27 into electrical connection with

10

15

20

25

30

35

40

45

50

55

60

65

10

the conducting resilient portion 29 in circumvention of the
insulating spacer 37 upon actuation to the second angular
and axial position 42. In that case, the end cap or actuator 32
and 1ts electrode 24 are connected to the battery terminal 19
for a charging of the battery via electrode or terminal 24, end
cap or actuator 32, resilient second switch, contact part
129-29, third switch contact part 27 at lugs 227, and battery
terminal 19.

Most importantly, that third switch contact part 27 1s
positively disconnected from the first switch contact part 28
and thus from the transducers 12 and 13 i that second
angular and axial position 42 of the rotary end cap or switch
actuator 32. In this manner, damage of the transducers 12
and 13 from any battery charger 1s safely avoided. Also, the
battery charging current 1s not limited by any transducer
resistance. Moreover, no battery charger can be damaged
through any faulty switch position on or in the flashlight or
other apparatus.

The third switch contact part 27 preferably has rest
position between the first switch contact part 28 and the
second switch contact part 29 1n a third angular and axial
position 43 of the rotary switch actuator 28. In that rest
position, the third contact part 27 or 1ts lugs 227 are spaced
from both the first contact part 28 and the second contact
part 29. However, the electric switching arrangement 26
preferably includes a push-button or other linear switch
actuator 127 connected to or integral with the third switch
contact part 27 to turn the transducer 12 or 13 on and ofl by
depression and release of that actuator 127.

In general terms 1t may be said that the switch 26 includes
a spring 19 biasing the third switch contact part 27 away
from said first contact part 2E. That spring may or may not
be a battery terminal, depending on the use to which the
switch 1s put.

The third switch contact part 27 has spaced contact
portions engaging the first switch contact part 28 against a
bias of the spring 19 1n the first angular and axial position 41
of the rotary switch actuator 32, and engaging the second
switch contact part 29 in the second angular and axial
position 42 of that rotary switch actuator 32. The nsulating
spacer 37 1s between the second and third switch contact
parts 29 and 27 in the first angular and axial position 41 of
the rotary switch actuator 32 and in any third angular and
axial position 43 of that rotary switch actuator 32 between
its first and second angular and axial positions 41 and 42.
The spacer 37 preferably has or 1s in the form of a sleeve
1solating and insulating the plunger part of the third contact
part 27 also from the end cap or rotary switch actuator 32,
as may be seen from FIGS. 1, 2 and 6.

The battery-operated apparatus may be a tlashlight 10
comprising a light source 12 or 13 having a base 81 or a
similar base around leads 72 and 73, and a light source-
energizing circuit 20 having an electric switch 30 for a light
source, such as 12 or 13 in that energizing circuit. A part of
that switch 1s releasably fastened outside of such base to a
support for that part of the switch 30. While the embodiment
or invention currently being described 1s applicable to all
kinds of flashlights and switches, FIGS. 1, 2 and 5 show a

switch part or contact carrier 54 as releasably fastened to a
support or mount 17, such as with a screw or other fastener
55 that preferably 1s msulated from any switch contact 53,
such as with the aid of an isulating washer 135, or by
making the fastener 55 of insulting material.

The light source 12 or 13 1s mounted on the part such as
54, whereby that light source 1s disposable with that part of
the switch on which 1t 1s mounted.

Accordingly, if the light source 12 and 13 burns out, the
switch support or transducer mount 17 may be unscrewed,
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the fastener removed, and the burned-out light source 12
and/or 13 discarded along with the switch part, such as 54,
on which it 1s mounted.

FIG. 2 as against FIG. 1, for instance, may be taken as
showing a replacement for the part 54 of the switch, and a
replacement light source 12 and/or 13 mounted on that
replacement for that part of the switch 30, since the parts 54
and light sources 12 and/or 13 are identical in FIGS. 1 and
2.

Indeed, 1t 1s a special advantage of the currently discussed
aspect of the invention that the light sources and their
replacement 12 may be pre-focused on their supporting
switch parts 54 with respect to the reflector 36, so that simple
manipulation of a fastener 55 will suflice to have a fresh
light source focused 1n 1ts place 1n the reflector 36 by simple
tightening of the fastener 535. This 1n contrast to those
prior-art tlashlights in which the light output deteriorates
when a light bulb 1s replaced, since the filament of the
replacement bulb frequently 1s out of focus with the reflec-
tor.

Where the switch 30 has a switch actuator 17 for the part
54 on which the light source 12 or 13 1s mounted, that part
of the switch may be mounted on that switch actuator as the
above mentioned support.

Where the flashlight has a reflector module 17, the part 54
of the switch may be mounted on that reflector module 17 as
the above mentioned support, and the light source 12 or 13
extends 1nto that reflector module, which may be a switch
actuator for the part 34 on which the light source 12 or 13
1s mounted.

By way of example, the battery housing 16 or barrel 31
may be seen as a module support bearing the reflector
module 17, with that reflector module being movable rela-
tively to that module support 31. The switch 30 then may
have a first contact 62 on that module support 31 and 1n the
light source energizing circuit 20. The part 54 of the switch
may have a second contact 33 1n engagement with that first
contact 62 1n the first position of the reflector module 17
shown in FIG. 1 relative to the module support 31, but
disengaged from that first contact 62 in the second position
of the reflector module 17 shown i FIG. 2 relative to the
module support 31. The light source 12 1s connected to that
second contact 53 1n the light source energizing circuit 20.

The disposable part 54 of the switch has a third contact 52
or 18 1n the light source energizing circuit 20, and the light
source 12 may be connected between such second and third
contacts, such as via leads 58 and 59. The reflector module
17 may be threaded to the module support 31, such as at 48,
for rotational and axial movement relative to that module
support, and the first position, such as shown 1 FIG. 1, 1s a
first rotational and axial position of that retlector module 17
relative to the module support 31, whilst the second position
shown 1n FIG. 2 1s a second rotational and axial position of
that retlector module 17 relative to its module support 31.

The reflector 36 pretferably 1s a parabolic reflector for
optimized or high power light output 14 of the lamp 12.

If different light outputs 14 and 15 are desired, a light bulb
with high-beam and low-beam filaments could be used.
However, according to the preferred embodiment shown 1n
FIGS. 1, 2, 4 and 5, the flashlight has two separate lamps 12
and 13, one high power, the other low power, and both lamps
are mounted 1n a single reflector 36, with the higher power
lamp 12 mounted in a central opening in the rveflector and
having its filament 112 located at the focus of the retlector,
and thus having 1ts beam 14 focused by that reflector, and the
lower power lamp 13 being mounted off to the side of the
high power lamp 12 in a second opening in the reflector and
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thus out of focus 1n the reflector 36. In consequence, the low
power lamp 13 does not use the reflector to focus its beam
15, but instead may use a lens 117 on the front of the
transducer mount 17. According to a preferred embodiment
of this aspect of the invention, there 1s a refractive lens 213
for the second or low power lamp 13, which may be directly
on that lamp for focusing its beam. As shown in FIGS. I and
2, the lower power lamp 13 is oriented for generating its
light beam 15 along a generally similar direction as the light
beam 14 of the higher power lamp 12. For example, as
shown in FIGS. 1 and 2, the higher and lower power lamps
12 and 13 may be oriented substantially parallel to one
another, pointing in substantially the same divection. As

further shown in FIGS. 1 and 2, the lower power lamp 13 is

recessed in its reflector opening with its refractive lens 213
exposed in the reflector 36, preferably with its refractive lens
213 adjacent to the reflector 36 at the reflector opening in
which the lower power lamp 13 is recessed.

Compared to using a single lamp with two filaments,
which will produce a well-focused narrow beam from one
filament and a very poorly focused irregular beam with dark
rings and spots from the other filament, the illustrated
preferred embodiment not only produces a well-focused
narrow beam 14 from the higher power lamp 12, but also can
produce a well-focused but broad beam 15 from the lower
powered lamp 13.

According to the invention presently under consideration,
an electric light source comprises a reflector 36 having a
focal point (at 112), a first electric lamp 12 having a filament
112 at that focal point, and a different second electric lamp
13 extending into that reflector 36 on a side of the first
clectric lamp 12, such as shown i FIG. 1, for instance.
There also may be a refractive lens 213 for the second
clectric lamp 13, but not for both lamps. As seen 1 FIG. 1,
the lens 213 1s on the second or low-beam lamp 13 only, and
the component 117 1s only a flat reflector cover backed by a
sealing O-ring and retained by a front-end cap or bezel 217.
In that manner, the second lamp 13 has a clearly defined
output 15 as well, without the prior-art light and dark ring
pattern and other discontinuities.

Where the electric light source has a moveable housing,
such as the transducer mount 17, and first and second lamps
12 and 13, the switching arrangement 30 may have a switch
actuator coupled to that moveable housing or transducer
mount 17. For example, 1f the lamp housing is rotatable in
the battery housing 16, such as through mating threads 48,
the switching arrangement 30 may be a rotary switch
coupled to and actuated by rotation of the lamp housing
between first, second and third positions 45, 46, 47, for
instance.

FIGS. 1, 2 and 5 show a special switch 30 that may be
used in the flashlight or other apparatus 10. That switch 30
may be used with a single light bulb, filament or other
transducer 12 or for two such transducers 12 and 13.

The switch 21 according to FIGS. 1 and § comprises two
contact discs 52 and 53 of which one, such as the disc 52,
may be considered the positive contact disc, and the other,
such as the disc 53, may be considered the negative contact
disc, depending, however, on the polarity or orientation of
the battery 11, which 1s shown with the positive battery
terminal 111 in FIGS. 1, 2 and 5, and with the negative
terminal 211 1 FIGS. 1 and 2. The disc 53 may be
considered the switching disc.

A disc carrier or insulating disc 54 1s sandwiched between
the contact discs 52 and 53 of the special switch 30. The
insulating disc preferably has a protrusion 56 which extends
through the preferably annular switching disc 53 and which




US RE40,027 E

13

receives 1n this case the positive battery terminal 111. The
above mentioned internal battery terminal contact 18 1s on a
protrusion or prong 57 of the transducer disc 52 forming part
of the transducer energizing circuit.

When the switch 30 1s assembled and the battery 11
inserted, the prong or internal battery contact 18 contacts the
battery pole or terminal 111 1n the battery housing 16.

The one transducer 12 has a lead 58 welded or otherwise
connected to the transducer disc 52 which 1s electrically
contacted by the positive terminal 111 of the battery 11 at the
bent central protrusion of that disc. That protrusion 57 or
battery terminal contact 18 and the terminal 111 of the

battery 11 touch each other through the center apertures of
the outer contact disc 33 and of the msulator disc 54 and are
held 1 contact by virtue of spring pressure constantly
applied to the negative end 211 of the battery pack by the
spring 19 of the other battery terminal contact.

The other lead 59 of the one transducer 12 extends

through apertures 1n the transducer disc 52 and in the
insulating disc 54 to the switching disc 33 to which 1t 1s
welded or otherwise connected.

When the transducer mount 17 1s screwed-in snugly, the
outer contact disc 53 to which the second lead 59 of the
transducer 1s athixed, will electrically contact the battery
housing 16 or transducer energizing circuit 20 through the
uninsulated annular ridge 62 at the base of the internal
threads 48 of the transducer mount receptacle or barrel 31.
The one transducer 12 1s thus energized by the battery 11 1f
the other switch 26 1s 1n 1ts first position 41, or 1f that other
switch 26 1s 1n its second position 43 and the push-button
127 1s depressed, or if there 1s no other switch 26 and the
internal battery terminal contact 19 1s directly connected to
the battery housing or transducer energizing circuit, such as
through the end cap 32. In that case, the switch 30 might be
the only switch of the transducer, with or without an on/ofl
push button.

This 1llustrated embodiment expresses an underlying
broader invention that has utility not only with flashlights
and other transducer apparatus, but also 1n other applications
where switching 1s required.

According to the mnvention presently under consideration,
the electric switch 30 comprises a support 16, and a trans-
ducer mount or other rotary switch actuator 17 threaded to
that support, such as at 48, for rotary and axial movement
relative to that support. A first switch contact part 62 1s on
the support 16, such as 1n the form of an exposed portion on
an otherwise anodized or insulated aluminum or other
clectrically conductive body, or such as in the form of a
contact on an 1nsulating body or support.

The switch 30 also includes a second switch contact part
53 coupled to the rotary switch actuator 17 and 1n electrical
connection with the first switch contact part 62 1n a {first
angular and axial position 45 of the rotary switch actuator,
and out of connection from that first switch contact part 1n
a second angular and axial position 46 of the rotary switch
actuator 17. The switch 30 further includes a third switch
contact part 75 coupled to the rotary switch actuator and 1n
clectrical connection with the first switch contact part 62 1n
the second angular and axial position 46 of the rotary switch
actuator, and out of connection from that first switch contact
part 62 1n the first angular and axial position 45 of the rotary
switch actuator 17.

According to an embodiment, the second and third switch
contact parts 53 and 75 are out of connection from the {first
switch contact part 62 1n a third angular and axial position
4’7 of the rotary switch actuator 17.

In this respect, FIG. 4 also indicates a position 147
between the positions 45 and 46. That position 147 may in
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fact be the third angular and axial position at which the
switch contact parts 53 and 75 are out of connection from the
first switch contact part 62. That intermediate position 14
thus may be an OFF position of the switch 30, at which both
transducers or lamps 12 and 13 are deenergized. The above
mentioned third position 47 may then not be necessary.

By way of example, the position 147 may be implemented
as an OFF position by making the disc 53 flat so that 1t will
disengage the first contact 62 and thereby interrupt energi-
zation of the lamp 12 before the actuator 78 permits the third
contact 75 to engage the first contact 62, such as shown 1n
FIG. 2 or at position 46 1n FIG. 4.

Both lamps 12 and 13 thus would be deenergized at that
point. In practice, this may not be desirable, since 1t could
confuse the user or provide an opportunity for a supposedly
switched-ofl flashlight to switch itself “on” through a rela-
tively slight accidental motion between 1ts transducer mount
17 and barrel 31, thereby unnecessarily draining the battery.

Accordingly, a preferred embodiment of the invention
energizes both lamps during the transition between the first
and second rotational positions of the switch actuator or
rotary transducer mount 17. By way of example, the contact
disc 53 may be provided with a protrusion or tang 153 which
axially protrudes toward the first switch contact part 62 so as
to maintain an electric contact between the switch contact
parts 53 and 62 when the switch actuator or transducer
module 17 1s rotated away from its first rotary and axial
position 45 shown 1n FIGS. 1 and 4.

That tang or projection 1s shown as an arc 153 1n FIG. 4,
since 1t maintains both contact parts 33 and 57 1n contact
with the first contact part and thereby lamps 12 and 13
energized, while the switch 30 switches the flashlight 10
from one lamp 12 to the other lamp 13; that 1s, while the
switch actuator or lamp mount 17 goes through 1ts rotational
and axial position 147.

In this manner, the user, seeing both lamps 12 and 13
energized at this point, will realize that the module 17 has to
be rotated further for the first lamp 12 to be turned off.

Of course, depending on the nature of the lamps or other
transducers 12 and 13, 1t may, indeed be useful to have both
transducers energized for a compound output 14 and 15.

Nevertheless, the tang 153 1s short enough 1n axial direc-
tion relative to the third contact 75 and its actuator or lifter
78 for the first transducer or lamp 12 to be deenergized by
movement of the tang 153 away from the {irst contact part
62 when the mount 17 reaches 1ts rotary and axial position
46 for exclusive energization of the second transducer or
lamp 13 until the mount 17 1s rotated further, such as to 1ts
extreme position 47.

As also shown 1n the illustrated embodiment, the switch
contact actuator 78 1s coupled to the third switch contact part
75 and maintains that third switch contact part separated
from the first switch contact part 62 in the first angular and
axial position 45 of the rotary switch actuator 17.

In the illustrated embodiment under consideration, the
first and second switch contact parts 62 and 53 have arcuate
portions matching 1n the first angular and axial position of
the rotary switch actuator 17, such as the annular disc 53
matching an annular or arcuate contact 62.

The third switch contact part may be in the form of, or
include a projecting electric contact 75 in engagement with
the first switch contact part 62 in the second angular and
axial position 46 of the rotary switch actuator, and including
the switch contact actuator 78 maintaiming that projecting
clectric contact out of engagement from the first switch
contact part 62 1n the first angular and axial position 45 of
the rotary switch actuator 17.
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That switch contact actuator 78 in particular may project
from the third switch contact part 69/75 toward the first
switch contact part 62 1n mechanical engagement with that
first switch contact part 1n the first angular and axial position
45 of the rotary switch actuator, maintaining the projecting
clectric contact 75 out of engagement from that first switch
contact part 62. Preferably, the second axial position 46 of
the rotary switch actuator 17 1s more remote from the first
switch contact part 62 than the first axial position 45 of that
rotary switch actuator whereby the switch contact actuator
78 1s 1n disengagement from the first switch contact part 62
in the second rotary and axial position 46 of the rotary
switch actuator, and the projecting electric contact 75 of the
third switch contact part 1s in electrical connection with the
first switch contact part 62 in that second angular and axial
position of the rotary switch actuator 17.

The switch 30 may include a rotary contact carrier 54 of
insulating material coupled to the rotary switch actuator 17
and bearing the second and third switch contact parts 53 and
75 and 1ts flexible support 69 having an end remote from the
free end at 75 attached to the carrier 534. The switch may
include an electric terminal 18, with or without 52 and 57,
coupled to at least one of the rotary switch actuator 17 and
the rotary contact carrier 54.

The 1llustrated rotary contact carrier 54 has an aperture or
hollow protrusion 56 and the first, second and third switch
contact parts 62, 53, 69, 75 and 78 are clear of that aperture
or hollow protrusion 56. The electric terminal 18 1s con-
tained within that aperture or hollow-cylindrical protrusion
56 1n the rotary contact carrier 34. Accordingly, the electric
terminal 18 either reaches through the opeming at 56 to the
battery terminal 111, or that battery terminal protrudes into
the hollow protrusion 56, meeting the switch terminal 18
therein.

In practice, the rotary switch actuator 17 may house an
clectric load, such as the transducer or lamp 12, connected
to one of the second and third switch contact parts 53 or
69/75 or even supported by one of these contact parts or by
the contact carrier 54.

Moreover, that rotary contact carrier 54, coupled to the
rotary switch actuator 17 and bearing the second and third
switch contact parts 53 and 69/75, may carry a further
clectric load 13 connected to the other of the second and
third switch contact parts 53 or 69/75. The electric terminal
18 1s coupled to at least one of the rotary switch actuator 17
and the rotary contact carrier 54, such as via disc 52 and
prong 57, and may be connected to the electric loads 12 and
13.

The imvention presently to be discussed resides mn a
battery-powered apparatus 10 for holding and energizing a
first electric transducer 12 producing a first output 14, and a
second electric transducer 13 producing a different second
output 15 from a battery current. That apparatus comprises
a hand-held battery housing 16 mounting the first and
second electric transducers and having a pair of spaced
internal battery terminal contacts 18 and 19, and an electric
transducer energizing circuit 20 between the internal battery
terminal contacts and the first and second electric transduc-
ers 12 and 13, including an electric switch 30. That electric
switch comprises a rotary switch actuator 17 threaded on, 1n
or otherwise to the battery housing for rotary and axial
movement relative to that battery housing 16, a first switch
contact part 62 on the battery housing, a second switch
contact part 33 coupled to the rotary switch actuator 29 and
in electrical connection with the first switch contact part 62
in a first angular and axial position 45 of the rotary switch
actuator, and out of connection from that first switch contact
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part 62 1n a second angular and axial position 46 of the rotary
switch actuator, and a third switch contact part 75 coupled
to the rotary switch actuator and 1n electrical connection
with the first switch contact part 62 in that second angular
and axial position 46 of the rotary switch actuator, and out
of connection from that first switch contact part in the first
angular and axial position 435 of the rotary switch actuator.
The first switch contact part 62 1s connected to one of the
internal battery terminal contacts, such as to the terminal 19
through battery housing 16 and switch 26.

The first electric transducer 12 has a first terminal at 59
connected to the second switch contact part 53, and the
second electric transducer 13 has a first terminal at 72
connected to the third switch contact part 75. These first and
second electric transducers have second terminals at 38 and
73 connected to the other internal battery terminal contact
18, such as via disc 52. In this respect, since FIG. 5 1s an
exploded view, particularly the electrically insulated leads
58, 59, and 73 have come out somewhat longer in that
exploded view, than as they are 1n reality, more realistically
shown 1n the assembly drawings of FIGS. 1 and 2.

As already indicated above, the rotary contact carrier 54
bears at least one of the electric transducers, lamps or loads
12 and 13. The rotary switch actuator 17 may be a transducer
housing, such as 1n the form of the above mentioned block
of material threaded to the battery housing 16 and preferably
having an internal or other reflector surface 36 for the
transducer or lamp 12.

Other features herein disclosed may be combined with
this aspect of the ivention.

Where the light source, as here, includes first and second
lamps 12 and 13 mounted on the above mentioned part 54
of the switch 30, that part of the switch may include a first
portion 53 1n the energizing circuit 20 for switched energi-
zation of the first lamp 12, and a second portion 75 in that
energizing circuit for switched energization of the second
lamp 13. That switch may have a switch actuator 17 for the
first and second portions 33 and 75 of the part 54 on which
the first and second lamps 12 and 13 are mounted. That part
54 of the switch may be mounted on the switch actuator 17
as 1ts support.

The flashlight may have a reflector module, such as shown
at 17 and the part 54 of the switch including the first and
second portion 53 and 75 may be mounted on that reflector
module as a support of that part 54. The first and second
lamps 12 and 13 extend 1nto that reflector module 17, as seen
in FIGS. 1 and 2.

The reflector module 17 1ncludes a retlector 36 having a
focal point (at 112). The first lamp 12 may have a filament
112 at that focal point, such as described above, while the
second lamp 13 extends into that retlector 36 on a side of the
first lamp 12. There may be a refractive lens 213 for the
second lamp 13 only.

The reflector module 17 may be a switch actuator for the
first and second portions 53 and 75 of the part 54 on which
the first and second lamps 12 and 13 are mounted.

The barrel 31 may form or constitute a module support
bearing the retlector module 17, and that reflector module
may be movable relatively to that module support. The
switch 30 then may have a first contact 62 on that module
support 31 and 1n the light source energizing circuit 20. The
above mentioned first portion of the part 34 of the switch has
a second contact 53 1n engagement with the first contact 62
in a first position 45 of the reflector module 17 relative to 1ts
module support and disengaged from that first contact 1n a
second position of the retlector module relative to 1ts module
support. That second position may, for instance, be the
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position 147 when the tang 153 1s not present, or the position
47 when that tang 1s present.

The second portion of part 54 of the switch has a third
contact 75 1n engagement with the first contact 62 in a third
position 46 of said retlector module 17 relative to the module
support 31 and disengaged from that first contact 62 1n
another position of the reflector module 17 relative to 1ts
module support. If there 1s a tang 153 and extra position 147,
the later third position may be the position 46. It there 1s no
tang 153, the latter other position may, for instance, be the
position 47 or 147. Alternatively, the latter second and third
positions may be identical, such as at 46.

The first lamp 12 1s connected to the second contact 53 in
the light source energizing circuit, and the second lamp 12
1s connected to the third contact 75 in that light source
energizing circuit 20.

The above mentioned part 54 of the switch may have a
fourth contact 18 in the light source energizing circuit 20,
and the first lamp 12 1s then connected between the second
and fourth contacts 53 and 18, such as by wires 58 and 59,
whist the second lamp 13 1s connected between the third and
tourth contacts 75 and 18, such as by wires 72 and 73.

Where the reflector module 17 1s threaded to the module
support 31 for rotational and axial movement relative to that
module support, the first position 1s a {first rotational and
axial position 45 of the reflector module 17 relative to 1ts
module support 31, the second position may be a second
rotational and axial position 46 or 47 of that reflector module
relative to its module support and the third position may be
a third rotational and axial position of the reflector module
relative to this module support.

When either of the first and second lamps burns out, the
screw 55 1s removed and the whole unit 12, 13, 18, 52, 53,
57, 69, 75, 78 1s discarded and replaced by a like new unat.
This will not only provide fresh lamps 12 and 13, but also
fresh contacts at 18, 53 and 75 for superior long-time
performance of the flashlight or other battery-operated appa-
ratus 10.

This 1n contrast to the deteriorating performance from
progressively corroding switch contacts and battery terminal
contacts of prior-art flashlights.

Also, the replaced light bulb 12 or filament 112 will be as
well focused as the light bulb or filament 1t replaces in the
transducer mount 17 and reflector 36. For instance, when the
replacement unit 1s manufactured, each bulb 12 may first be
cemented or similarly fastened in a sleeve 81 and such
sleeve may be mounted on the switch carrier 54, or in 1its
hollow part 56, and the focus of the filament 112 may be
checked and rechecked during such manufacturing proce-
dure.

I claim:

1. Battery-powered apparatus for holding and energizing
an electric transducer producing an output from a battery
current, comprising in combination:

a transducer mount;

a hand-held battery housing carrying the transducer
mount;

a first internal battery terminal contact at the transducer
mount;

a second 1nternal battery terminal contact remote from the
transducer mount;

a first eternal battery charge terminal on the transducer
mount;

a second external battery charge terminal on a part of the
battery housing;

a double-throw switch having a common element electri-
cally connected to one of the first and second internal
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battery terminal contacts, having a first switched con-
tact leading to a first terminal of the electric transducer,
and having an opposite second switched contact elec-
trically connected to one of the first and second external
battery charge terminals;

an actuator for said switch including one of said trans-
ducer mount and said part of the battery housing
movable relatively to each other; and

current-conducting paths between the other of the first and
second internal battery terminal contacts and the other
of the first and second external battery charge terminals
and a second terminal of the electric transducer.

2. Apparatus as 1n claim 1, including;:

a push-button actuator for said switch.
3. Apparatus as 1n claim 1, including:

a second switch 1n series with said double-throw switch
and the electric transducer.

4. Apparatus as 1n claim 1, wherein:

said battery housing includes a barrel and an end cap
movable relatively to the barrel; and

said movable end cap 1s said part of the battery housing
having said second external battery charge terminal and
being said actuator for the switch.

5. Apparatus as in claim 4, wherein:

said end cap 1s of electrically conductive material having
an exposed portion constituting said second external
battery charge terminal on an outside of said end cap
and connected to said second switched contact through
and by said electrically conductive material from an
inside of said end cap to said exposed portion on said
outside of the end cap.

6. Apparatus as 1n claim 3, wherein:

said end cap 1s electrically insulated from said barrel.
7. Apparatus as 1n claim 4, wherein:

said switch includes a switch actuating plunger having a
manually engageable portion extending through an
aperture 1n said end cap.

8. Apparatus as 1n claim 1, wherein:

said first external battery charge terminal 1s electrically
connected through said transducer mount to said first
internal battery terminal contact.

9. Apparatus as 1n claim 7, wherein:

said transducer mount 1s of electrically conductive mate-
rial constituting said first external battery charge ter-
minal on an outside of the transducer mount and
connected to said first internal battery terminal contact
through and by said electrically conductive material
from an 1nside of the transducer mount to said outside
of the transducer mount.

10. Apparatus as 1n claim 1, wherein:

said transducer mount 1s 1 the form of a block of
clectrically conductive material threaded to the battery
housing and connected to said first internal battery
terminal contact.

11. Apparatus as in claim 10, wherein:

said block of electrically conductive maternal has a reflec-
tor surtace for the transducer.

12. Apparatus as 1n claim 10, wherein:

said transducer mount 1s electrically imsulated from said
battery housing.
13. Apparatus as 1n claim 1, wherein:

said switch actuator 1s threaded to the battery housing for
rotary and axial movement relative to the battery hous-
ing; and
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said common element 1s coupled to said threaded switch
actuator and 1n electrical connection with the first
switched contact and out of connection from the second
switched contact in a first angular and axial position of
the threaded switch actuator, and 1n electrical connec-
tion with the second switched contact and out of
connection from the first switched contact in a second
angular and axial position of the threaded switch actua-
tor.

14. Apparatus as 1n claim 13, wherein:

said threaded switch actuator 1s a threaded end cap of said
battery housing.
15. Apparatus as 1n claim 13, including:

e

a push-button on/ofl actuator coupled to said common
clement 1 circumvention of said threaded switch
actuator.

16. Apparatus as in claim 13, wherein:

said second switched contact has a conducting resilient
portion; and

said double-throw switch includes an insulating spacer
maintaining said resilient portion out of connection

from said common element 1n said first angular and
axial position of the threaded switch actuator;

said resilient portion acting on said nsulating spacer; and

said threaded switch actuator releasing said common
clement 1nto electrical connection with said conducting
resilient portion 1 circumvention of said insulating
spacer upon actuation to said second angular and axial
position.

17. Apparatus as 1n claim 13, wherein:

said common element has a rest position between said
first switched contact and said second switched contact

in a third angular and axial position of the threaded
switch actuator.

18. Apparatus as 1n claim 13, wherein:

said first switched contact 1s on a portion of the battery
housing; and
said second switched contact 1s coupled to the threaded

switch actuator.
19. Apparatus as 1n claim 13, wherein:

said battery housing has a barrel and said switch actuator
1s an end cap threaded on said barrel;

said first switched contact part 1s on an end of said barrel;

said second switched contact 1s 1n the threaded end cap;
and

said common element 1s between said first and second
switched contacts and 1s coupled to said threaded end
cap.

20. Apparatus as 1n claim 1, wherein:

said electric transducer includes a first transducer element
providing a first output, and a second transducer ¢le-
ment providing a different second output; and

said electric transducer energizing circuit includes an at
least two-position electric switch 1n series with said
double-throw switch and with said first transducer
clement 1n a first position, and with said second trans-
ducer element 1n a second position of said at least
two-position electric switch.

21. Battery-powered apparatus for holding and energizing,

a first electric transducer producing a first output, and a
second electric transducer producing a di
output from a battery current, comprising 1n combination:

[

‘erent second

a hand-held battery housing mounting the first and second
clectric transducers and having a pair of spaced internal
battery terminal contacts;
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an electric transducer energizing circuit between the mter-

nal battery terminal contacts and the first and second

clectric transducers, including an electric switch, com-

prising a rotary switch actuator threaded to the battery
housing for rotary and axial movement relative to the
battery housing, a first switch contact part on the
battery housing, a second switch contact part coupled
to the rotary switch actuator and 1n electrical connec-
tion with the first switch contact part 1n a first angular
and axial position of the rotary switch actuator, and out
of connection from the first switch contact part in a
second angular and axial position of the rotary switch
actuator, and a third switch contact part coupled to the
rotary switch actuator and 1n electrical connection with
the first switch contact part in the second angular and
axial position of the rotary switch actuator, and out of
connection from the first switch contact part 1n the first
angular and axial position of the rotary switch actuator;

said first switch contact part connected to one of said
internal battery terminal contacts;

said first electric transducer having a first terminal con-
nected to said second switch contact part;

said second electric transducer having a first terminal
connected to said third switch contact part; and

said first and second electric transducers having second
terminals connected to the other internal battery termi-
nal contact.

22. Apparatus as in claim 21, wherein:

said second and third switch contact parts are out of
connection from the first switch contact part in a third
angular and axial position of the rotary switch actuator.
23. Apparatus as in claim 21, wherein:

said switch includes a switch contact actuator coupled to
the third switch contact part and maintaining that third
switch contact part separated from the first switch
contact part in the first angular and axial position of the
rotary switch actuator.

24. Apparatus as in claim 21, wherein:

said first and second switch contact parts have arcuate
portions matching in the first angular and axial position
of the rotary switch actuator.

25. Apparatus as in claim 21, wherein:

said third switch contact part includes a projecting electric
contact in engagement with the first switch contact part
in the second angular and axial position of the rotary
switch actuator, and a switch contact actuator main-
taining the projecting electric contact out of engage-
ment from the first switch contact part in the first
angular and axial position of the rotary switch actuator.

26. Apparatus as in claim 25, wherein:

said switch contact actuator projects from the third switch
contact part toward the first switch contact part in
mechanical engagement with the first switch contact
part 1n the first angular and axial position of the rotary
switch actuator maintaiming the projecting electric con-
tact out of engagement from the first switch contact
part; and

wherein the second axial position of the rotary switch
actuator 1s more remote from the first switch contact
part than the first axial position of the rotary switch
actuator whereby the switch contact actuator 1s 1n
disengagement from the first switch contact part in the
second rotary and axial position of the rotary switch
actuator and the projecting electric contact of the third
switch contact part 1s 1n electrical connection with the
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first switch contact part in that second angular and axial
position of the rotary switch actuator.
27. Apparatus as 1n claim 21, including:

a rotary contact carrier coupled to the rotary switch
actuator and bearing the second and third switch con-
tact parts.

28. Apparatus as 1n claim 27, including:

said other internal battery terminal contact coupled to at
least one of said rotary switch actuator and said rotary
contact carrier.

29. Apparatus as 1n claim 27, wherein:

said rotary contact carrier has an aperture;

said first, second and third switch contact parts are clear
of said aperture; and

said other battery terminal contact projects at least into
said aperture in the rotary contact carrier.
30. Apparatus as in claim 27, wherein:

said rotary contact carrier bears at least one of said electric
transducers.
31. Apparatus as 1n claim 21, wherein:

said rotary switch actuator 1s a transducer housing.
32. Apparatus as 1n claim 31, wherein:

said transducer housing 1s in the form of a block of
material threaded to the battery housing.
33. Apparatus as 1n claim 32, wherein:

said block of material constitutes a transducer output
reflector.
34. Apparatus as 1n claim 31, including:

said other internal battery terminal contact coupled to the
transducer housing.
35. Apparatus as 1n claim 21, including:

a push-button on/off switch 1n said electric transducer
energizing circuit.

36. Apparatus as 1n claim 21, including:

a reflector having a focal point;

said first electric transducer being a first electric lamp
having a filament at said focal point; and

said second electric transducer being a second electric
lamp extending into said reflector on a side of said {first
clectric lamp.

37. Apparatus as 1n claim 36, wherein:

said reflector 1s 1n the rotary switch actuator.
38. An electric light source, comprising in combination:

a reflector having a focal point;
a first electric lamp having a filament at said focal point;
a second electric lamp extending into said reflector on

a side of said first electric lamp; and

a refractive lens for said second electric lamp.
39. An electric light source as 1n claim 38, including:

a movable housing for said retlector and first and second
lamps; and
[said] a switching arrangement having a switch actuator

coupled to said movable housing.
40. An electric light source, comprising in combination:

a reflector having a focal point;

a first electric lamp having a filament at said focal point
for generating a first light beam:;

a second electric lamp extending into said reflector on a
side of said first electric lamp, said second electric
lamp oviented for generating a second light beam along
a genervally similar divection as said first light beam;
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a battery; and

a switching arrangement interconnected between said
battery and said first electric lamp 1n a first position,
and 1nterconnected between that same battery and said
second electric lamp 1n a second position of said

switching arrangement.
41. An electric light source as 1n claim 40, including;:

a movable housing for said reflector and first and second
lamps;
said switching arrangement having a switch actuator

coupled to said movable housing.
42. An electric switch, comprising 1n combination:

a support;

a rotary switch actuator threaded to the support for rotary
and axial movement relative to the support;

a first switch contact part on the support;

a second switch contact part coupled to the rotary switch
actuator and 1n electrical connection with the first
switch contact part in a first angular and axial position
of the rotary switch actuator, and out of connection
from the first switch contact part 1n a second angular
and axial position of the rotary switch actuator; and

a third switch contact part coupled to the rotary switch
actuator and 1n electrical connection with the first
switch contact part in the second angular and axial
position of the rotary switch actuator, and out of
connection from the first switch contact part 1n the first
angular and axial position of the rotary switch actuator.

43. An electric switch as in claim 42, wherein:

said second and third switch contact parts are out of
connection from the first switch contact part 1n a third
angular and axial position of the rotary switch actuator.
44. An electric switch as in claim 42, wherein:

said switch includes a switch contact actuator coupled to
the third switch contact part and maintaining that third
switch contact part separated from the first switch
contact part in the first angular and axial position of the
rotary switch actuator.

45. An electric switch as in claim 42, wherein:

said first and second switch contact parts have arcuate
portions matching in the first angular and axial position
of the rotary switch actuator.

46. An electric switch as in claim 42, wherein:

said third switch contact part includes a projecting electric
contact in engagement with the first switch contact part
in the second angular and axial position of the rotary
switch actuator, and a switch contact actuator main-
tamning the projecting electric contact out of engage-
ment from the first switch contact part in the first
angular and axial position of the rotary switch actuator.

47. An electric switch as 1in claim 46, wherein:

said switch contact actuator projects from the third switch
contact part toward the first switch contact part in
mechanical engagement with the first switch contact
part 1n the first angular and axial position of the rotary
switch actuator maintaining the projecting electric con-
tact out of engagement from the first switch contact
part; and

wherein the second axial position of the rotary switch
actuator 1s more remote from the first switch contact
part than the first axial position of the rotary switch
actuator whereby the switch contact actuator 1s 1n
disengagement from the first switch contact part in the
second rotary and axial position of the rotary switch
actuator and the projecting electric contact of the third
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switch contact part 1s 1n electrical connection with the
first switch contact part in that second angular and axial
position of the rotary switch actuator.

48. An electric switch as 1n claim 42, including:

a rotary contact carrier coupled to the rotary switch
actuator and bearing the second and third switch con-
tact parts.

49. An electric switch as 1n claim 48, including:

an electric terminal coupled to at least one of said rotary
switch actuator and said rotary contact carrier.
50. An electric switch as 1n claim 49, wherein:

said rotary contact carrier has an aperture;

said first, second and third switch contact parts are clear
of said aperture; and

said electric terminal 1s contained within said aperture 1n
the rotary contact carrier.
51. An electric switch as 1n claim 42, wherein:

said rotary switch actuator houses an electric load con-
nected to one of said second and third switch contact
parts.

52. An electric switch as 1n claim 51, including:

a rotary contact carrier coupled to the rotary switch
actuator and bearing the second and third switch con-
tact parts and a further electric load connected to the
other of the second and third switch contact parts.

53. An electric switch as 1n claim 52, including:

an electric terminal coupled to at least one of said rotary
switch actuator and said rotary contact carrier, and
connected to said electric loads.

54. An electric switch, comprising in combination:

a support;
a rotary switch actuator threaded on the support for rotary
and axial movement relative to the support;

a first switch contact part on the support;

a second switch contact part on the rotary switch actuator;
and

a third switch contact part coupled to the rotary switch
actuator and 1n electrical connection with the first
switch contact part and out of connection from the
second switch contact part in a first angular and axial
position of the rotary switch actuator, and 1n electrical
connection with the second switch contact part, and out
of connection from the first switch contact part in a
second angular and axial position of the rotary switch
actuator.

55. Apparatus as 1n claim 54, including:

a push-button on/ofl actuator coupled to the third switch
contact part 1n circumvention of said rotary switch
actuator.

56. Apparatus as 1n claim 54, including:

said second, switch contact part has a conducting resilient
portion; and

said electric switch arrangement includes an insulating
spacer maintaining said resilient portion out of connec-

tion from said third switch contact part 1 said first
angular and axial position of the rotary switch actuator;

said resilient portion acting on said nsulating spacer; and

said rotary switch actuator releasing said third switch
contact part into electrical connection with said con-
ducting resilient portion 1n circumvention of said 1nsu-
lating spacer upon actuation to said second angular and
axial position.

57. Apparatus as 1n claim 54, wherein:

said third switch contact part has rest position between
said first switch contact part and said second switch

10

15

20

25

30

35

40

45

50

55

60

65

24

contact part 1n a third angular and axial position of the
rotary switch actuator.
58. Apparatus as in claim 57, wherein:

said electric switching arrangement includes a linear
switch actuator connected to said third switch contact
part.

59. An electric switch as 1n claim 54, including:

a spring biasing said third switch contact part away from
said first contact part;

said third switch contact part having spaced contact
portions engaging said first switch contact part against
a bias of said spring in said first angular and axial
position of the rotary switch actuator, and engaging
said second switch contact part in said second angular
and axial position of the rotary switch actuator.

60. An electric switch as in claim 59, including;:

an sulating spacer between said second and third switch
contact parts in said first angular and axial position of
the rotary switch actuator and 1n any third angular and
axial position of the rotary switch actuator between said
first and second angular and axial positions.

61. Battery-powered apparatus for holding and energizing

an electric transducer producing an output from a battery
current, comprising in combination:

a hand-held battery housing having a pair of spaced
internal battery terminal contacts;

a transducer housing 1n the form of a block of electrically
conductive material threaded to the battery housing and

connected to one of said internal battery terminal
contacts; and

a switched electric transducer energizing circuit between

the internal battery terminal contacts and the electric
transducer.
62. Apparatus as 1n claim 61, wherein:

said block of electrically conductive material has a reflec-
tor surface for the transducer.
63. Apparatus as 1n claim 61, wherein:

said transducer housing includes a first surface and a
terminal connected to said first surface and to said
clectrically conductive matenal.

64. In a flashlight, the improvement comprising in com-

bination:

a light source having a base;

a light source energizing circuit having an electric switch
for a light source 1n said energizing circuit;

a part of said switch releasably fastened outside of said
base to a support for said part of the switch; and

said light source mounted on said part, whereby said light
source 1s disposable with said part of the switch on
which 1t 1s mounted:;

a replacement for said part of the switch; and

a replacement light source mounted on said replacement
for said part of the switch.
65. A flashlight as in claim 64, wherein:

said switch has a switch actuator for said part on which
the light source 1s mounted; and

said part of the switch 1s mounted on said switch actuator
as said support.
66. A flashlight as 1n claim 64, wherein:

said flashlight has a reflector module;

said part of the switch 1s mounted on said reflector module
as said support; and

said light source extends into said reflector module.
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67. A tlashlight as 1n claim 66, wherein:

said reflector module 1s a switch actuator for said part on
which the light source 1s mounted.

68. A flashlight as in claim 66, including:
a module support bearing said reflector module;

said reflector module movable relatively to said module
support;

said switch having a first contact on said module support
and 1n said light source energizing circuit;

said part of the switch having a second contact 1n engage-
ment with said first contact 1n a first position of said
reflector module relative to said module support and
disengaged from said first contact 1n a second position
of said reflector module relative to said module sup-
port; and

said light source connected to said second contact in said

light source energizing circuit.
69. A tlashlight as 1n claim 68, wherein:

said part of the switch has a third contact 1n said light
SOUrce energizing circuit;

said light source connected between said second and third
contacts.

70. A flashlight as 1n claim 68, wherein:

said reflector module 1s threaded to said module support
for rotational and axial movement relative to said
module support;

said first position 1s a first rotational and axial position of
said reflector module relative to said module support;
and

said second position 1s a second rotational and axial
position of said reflector module relative to said module
support.

71. A flashlight as in claim 64, wherein:

said light source includes first and second lamps mounted
on said part of the switch;

said part of the switch includes a first portion i said
energizing circuit for switched energization of said first
lamp, and a second portion 1n said energizing circuit for
switched energization of said second lamp;

said switch has a switch actuator for said first and second
portions of said part on which said first and second
lamps are mounted; and

said part of the switch 1s mounted on said switch actuator

as said support.
72. A flashlight as 1n claim 64, wherein:

said light source includes first and second lamps mounted
on said part of the switch;

said part of the switch includes a first portion 1n said
energizing circuit for switched energization of said first
lamp, and a second portion in said energizing circuit for
switched energization of said second lamp;

said flashlight has a reflector module;

said part of the switch including said first and second
portions 1s mounted on said reflector module as said
support; and

said first and second lamps extend into said reflector

module.
73. A flashlight as 1n claim 72, wherein:

said reflector module includes a reflector having a focal
point;
said first lamp has a filament at said focal point; and

said second lamp extends into said retlector on a side of
said first lamp.

10

15

20

25

30

35

40

45

50

55

60

65

26
74. A flashlight as 1n claim 73, including:

a refractive lens for said second lamp.
75. A flashlight as 1n claim 72, wherein:

said retlector module 1s a switch actuator for said first and
second positions of said part on which said first and
second lamps are mounted.

76. A flashlight as 1n claim 72, including;:

a module support bearing said retlector module;

said reflector module movable relatively to said module
support;

said switch having a first contact on said module support
and 1n said light source energizing circuit;

said first portion of said part of the switch having a second
contact in engagement with said first contact 1n a first
position of said reflector module relative to said module
support and disengaged from said first contact 1n a
second position of said reflector module relative to said
module support;

said second portion of said part of the switch having a
third contact in engagement with said first contact in a
third position of said reflector module relative to said
module support and disengaged from said first contact
in another position of said reflector module relative to
said module support;

said first lamp connected to said second contact 1n said
light source energizing circuit; and

said second lamp connected to said third contact 1n said
light source energizing circuit.
77. A flashlight as 1n claim 76, wherein:

said part of the switch has a fourth contact in said light
souUrce energizing circuit;

said first lamp connected between said second and fourth
contacts; and

said second lamp connected between said third and fourth
contacts.

78. A flashlight as 1n claim 76, wherein:

said reflector module 1s threaded to said module support
for rotational and axial movement relative to said
module support;

said first position 1s a first rotational and axial position of
said reflector module relative to said module support;

said second position 1s a second rotational and axial
position of said reflector module relative to said module
support; and

said third position 1s a third rotational and axial position
of said reflector module relative to said module sup-

port.
79. An electric light source as in claim 38, wherein:

said second electric lamp is orviented for generating a
light beam along a generally similar divection as a light
beam generated by said first electric lamp.

80. An electric light source, comprising in combination:

a reflector having a focal point,
a lens mounted in front of said reflector;

a first electric lamp having a filament at said focal point
for generating a first light beam;

a second electric lamp extending into said veflector on a
side of said first electric lamp, said second electric
lamp oriented for gemerating a second light beam
through said lens along a generally similar divection as
said first light beam;

a battery; and

a switching arrvangement interconnected between said
battery and said first electric lamp in a first position,
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and interconnected between that same battery and said
second electric lamp in a second position of said
switching arrangement.

81. An electric light source, comprising in combination:

a reflector having a focal point, said rveflector further
having first and second openings formed therein, said

first opening located at the center of said reflector, and
said second opening located to the side of said first

opening,;
a first electric lamp positioned in said first opening in said
reflector and having a filament at said focal point; and

a second electric lamp including a refractive lens, said
second electric lamp vecessed in said second opening in
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said reflector with said refractive lens of said second
electric lamp exposed in said reflector.
82. An electric light source as in claim 81, including:

a movable housing for said rveflector and said first and
second lamps; and

a switching arrangement having a switch actuator
coupled to said movable housing.
83. An electric light source as in claim 81, wherein:

said second electric lamp is oviented for generating a
light beam along a generally similar divection as a light
beam generated by said first electric lamp.
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