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BATTERY OPERATED APPLIANCE,
FLASHLIGHT AND SWITCHING SYSTEMS
TECHNICAL FIELD

CROSS-REFERENCE

This is a division of Patent Application Serial No. 08/985,
556, filed Dec. 5, 1997 by the subject inventors, issued Apr.
4, 2000 as U.S. Pat. No. 6,046,572, assigned to the herein
assignee, and herewith incorporated by reference herein.

TECHNICAL FIELD

The subject invention relates to battery operated
appliance, flashlight and switching systems.

BACKGROUND

Even though battery operated appliances and flashlights
and electric switches go back to the nineteenth century, there
is room for improvement, as this disclosure will show.

SUMMARY OF THE INVENTION

It is a general object of the invention to provide improved
battery operated appliances.

It is a germane object of the invention to provide
improved power supply systems for battery operated appli-
ances.

It is a related object of the invention to provide improved
flashlight systems.

It is also an object of the invention to provide improved
electric switches.

Other objects of the invention become apparent in the
further course of this disclosure.

The invention resides also in a method of operating an
electrical ON-OFF switch having an ON-OFF position push-
button switch actuator and a rotary switch actuator, and,
more specifically, resides in the improvement comprising, in
combination, effecting electrical ON and OFF switching
with the rotary switch actuator, rotating that rotary switch
actuator past an OFF switching rotary motion to a further
OFF position, and releasably blocking the ON-OFF position
push-button switch actuator in an OFF position with that
rotary switch actuator in that further OFF position of that
rotary switch actuator.

From a related aspect thereof, the invention resides in an
electrical ON-OFF switch having an ON-OFF position push-
button switch actuator and a rotary switch actuator, and,
more specifically, resides in the improvement comprising a
rotary motion-to-translatory motion translator in said rotary
switch actuator, and a releasable specifically, resides in the
improvement comprising a rotary motion-to-translatory
motion translator in said rotary switch actuator, and a
releasable ON position blocker extending from the rotary
switch actuator to the ON-OFF position push-button switch
actuator and blocking that push-button switch actuator in an
OFF position with the rotary motion-to-translatory motion
translator and including said rotary motion-to-translatory
motion translator.

The invention resides also in a method of providing an
electric light source having a housing including a tail end
with a bistable OFF and ON switching function and with a
momentary ON switching function for said electric light
source, and, more specifically, resides in the improvement
comprising, in combination, unifying the bistable OFF and
ON switching function and the momentary ON switching
function into one electric toggle switch having an external
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switch actuating lever having a stable first position in which
the electric light source is OFF, a stable second position in
which the electric light source is ON, and a momentary third
position biased toward the first position so that the electric
light source is momentarily ON only as long as the external
switch actuating lever is manually held in the third position
against the biasing toward the first position, forming in a
side of the tail end a recess having a side wall for laterally
protecting the external switch actuating lever against acci-
dental interference, and mounting the electric toggle switch
in the tail end inside that recess so that such side wall
protects the actuating lever against accidental interference.

From a related aspect thereof, the invention resides in an
electric light source having a housing including a tail end,
and, more specifically, resides in the improvement
comprising, in combination, a recess in a side of that tail end,
and a toggle switch mounted in the tail end inside of that
recess and having an external switch actuating lever in that
recess having a stable first position in which the electric light
source is OFF, a stable second position in which the electric
light source is ON, and a momentary third position biased
toward first position so that the electric light source is
momentarily ON only as long as the external switch actu-
ating lever is manually held in its third position against the
bias toward its first position.

The invention resides also in various combinations of
these aspects. By way of example, the invention resides also
in a method of casting a light beam with a flashlight,
comprising, in combination with other aspects of the inven-
tion herein disclosed, casting a first light beam with a first
lamp and reflector assembly, removing that first lamp and
reflector assembly and substituting therefor an alternative
second lamp and reflector assembly, and alternatively cast-
ing a second light beam of a different configuration with that
alternative second lamp and reflector assembly.

The invention similarly resides in a flashlight,
comprising, in combination with other aspects of the inven-
tion herein disclosed, a first light-beam-casting lamp and
reflector assembly, a different light-beam-casting second
lamp and reflector assembly, and a common receptacle in the
flashlight for the first light-beam-casting lamp and reflector
assembly and alternatively for the second lamp and reflector
assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject invention and its various aspects and objects
will become more readily apparent from the following
detailed description of preferred embodiments thereof, illus-
trated by way of example in the accompanying drawings
which also constitute a written description of the invention,
wherein like reference numerals designate like or equivalent
parts, and in which:

FIG. 1 is a longitudinal section through a flashlight
according to an embodiment of the invention;

FIG. 2 is a transverse section taken on the line 2—2 in
FIG.

FIG. 3 is a section similar to FIG. 2 but with different
batteries according to an embodiment of the invention;

FIG. 4 is a view similar to FIG. 1 after a section taken on
the line 4—4 in FIG. 3;

FIG. 5 is a perspective exploded view showing the
flashlight of FIGS. 1 to 4 on a reduced scale in a battery
loading and unloading condition according to an embodi-
ment of the invention;

FIGS. 6 and 7 are front and rear views of a contact plate
useful in the embodiments of FIGS. 1 to 5;
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FIGS. 8, 9 and 10 are enlarged longitudinal views of a
switch that may, for instance, be used in the flashlight of
FIGS. 1 to 5, and illustrate successive closed, unblocked
open, and blocked open positions, respectively, according to
an embodiment of the invention;

FIG. 11 is a view similar to FIG. 1, but showing a
toggle-type tail end switch pursuant to an embodiment of the
invention;

FIG. 12 is an end view of the tail end switch of FIG. 11,

FIG. 13 is a section taken on the line 13—13 in FIG. 12;
and

FIG. 14 is a side view, partially in section, of an alterna-
tive flashlight head.

MODES OF CARRYING OUT THE INVENTION

The drawings show methods and apparatus according to
embodiments of the invention.

From one aspect thereof, the drawings show a method of
providing an electric appliance 10 with first and second
electric power supplies 12 and 13, such as seen in FIGS. 1
to 4.

This method according to an embodiment of the invention
arranges first batteries 14 of a first type in a first pattern 15
inside a space 16 in the appliance 10, and establishes a first
electric power supply 12 with such first batteries 14 arranged
in their first pattern 15.

The first batteries 14 may at any time be removed from the
space 16 in the appliance 10, and second batteries 20 of a
different second type are arranged in a different second
pattern 21 inside the space 16 in the appliance 10 and a
different second electric power supply 22 is established with
such second batteries 20 arranged in their second pattern 21
pursuant to the illustrated embodiment of the invention as
seen in FIGS. 3 and 4 and as more fully disclosed below.

A standard dictionary definition of the term battery in
electrical terminology is “(1) a group of two or more cells
connected together to furnish electric current, (2) a single
voltaic cell.” In the same manner, The New IEEE Standard
Dictionary of Electrical and Electronics Terms, published by
The Institute of Electrical and Electronics Engineers (Fifth
Edition, 1993), provides the following definition:

“battery (primary or secondary). Two or more cells elec-

trically connected for producing electric energy.

[Common usage permits this designation to be applied

also to a single cell used independently. In this
document, IEEE Std 100, unless otherwise specified,
the term ‘battery’ will be used in this dual sense.]”

The subject disclosure and accompanying claims simi-
larly use the term battery to refer not only in the ancient
sense to a combination of two or more primary or secondary
cells, but to refer alternatively to a single cell as well, such
as any one cell or battery 14 and/or any one cell or battery
20, herein simply called “battery,” whether it consists of one,
two or more elements or cells.

Numerous variations are within the scope of the inven-
tion. According to one such variation, the second batteries
20 are selected and arranged in their second pattern 21 to
provide the second electric power supply 13 with an output
voltage substantially equal to an output voltage of the first
electric power supply 12, such as between main terminals 24
and 25 as more fully disclosed below.

For optimum design and utility, the second batteries 20
may be arranged so that their second pattern 21 has an
overall length substantially equal to an overall length of the
first pattern 15, such as seen in FIGS. 1 and 4.
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Such design may be further optimized and rendered more
versatile by arranging the second batteries 20 in parallel
groups of 27, 28 and 29 of which each is substantially equal
in length to a length of the first pattern 15. This is illustrated
by way of example in FIGS. 3 and 4, showing a first group
27 composed of a first pair of batteries 20, a second group
28 composed of a second pair of batteries 20, and a third
group 29 composed of a third pair of batteries 20. In the
section of FIG. 4, the second pair of batteries 20 of the
second group 28 would look like the first or third pair of
batteries 20 in the group 27 or 29, although only one battery
20 of that second group is visible in the section of FIG. 3.
Such parallel groups 27, 28 and 29 of second batteries 20
may have an overall voltage substantially equal to an overall
voltage of the first batteries 14 arranged in the first pattern
15.

According to the embodiment shown in FIGS. 1 to 4, the
batteries 14 and 20 of different first and second types have
different lengths. By way of example, the first batteries 14
are selected from a kind of battery having a length that is a
fraction of a length of a battery of the second type.
Preferably, a first number of the first batteries 14 in first
pattern 15 is selected to be substantially equal to a denomi-
nator of such fraction, the second batteries 20 are arranged
in parallel groups of 27, 28 and 29 of which each is
substantially equal in length to a length of the first pattern
15, and a second number of the second batteries 20 in each
of such parallel groups 27, 28 and 29 is selected to be
substantially equal to a numerator of said fraction.

The second batteries 20 preferably are selected to be
substantially equal in number to the aforesaid first number
multiplied by a ratio of an output voltage of each of the first
batteries 14 to an output voltage of each of the second
batteries 20.

These embodiments will now be illustrated by a couple of
practical examples. For instance, each first battery may be a
kind of battery that has a length that is two-thirds the length
of each second battery 20. In the illustrated embodiment, the
fraction therefore is %3, with “2” being the numerator and “3”
being the denominator of that fraction. Accordingly, FIG. 1
shows three (3) batteries 14 of the first type, which is equal
to the denominator of two-thirds, with the above mentioned
first number thus being three. Conversely, the embodiment
according to FIGS. 3 and 4 includes in each group 27,28 and
29 of second batteries 20 two (2) of such second batteries of
the second type, which is equal to the numerator of two-
thirds, with the above mentioned second number thus being
two.

Since three times two-thirds is equal to two, it follows that
the second pattern 21 of batteries 20 as arranged according
to FIG. 3 and 4 has an overall length substantially equal to
an overall length of the first pattern 15 of first batteries 14.
In this embodiment, each pair of second batteries 20 in any
group 27, 28 or 29 has essentially the same overall length as
the three first batteries 14 in the first pattern 15 seen in FIGS.
1 and 4. In practice, this conveniently permits the second
kind of batteries 20 to be readily substituted for the first kind
of batteries 14, and such first kind of batteries 14 to be
readily substituted back for the second kind of batteries 20
without any lengthwise or other adjustment or rearrange-
ment of the appliance 10.

By way of example, each of the batteries 14 of the first
type may have an output voltage of three volts, and each of
the batteries 20 of the second type may have an output
voltage of one and one-half volts. Such output voltage of one
and one-half volts is the traditional single-cell voltage of
carbon/zinc batteries and their modern successors, culmi-
nating in the alkaline battery.
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