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(57)  Aflashlightincludes a shell (1), a battery device
(2) held in the shell, a light emitting member installed on
a front end of the shell, and a tail cap (3) for the shell;
the battery device includes a casing, and several single-
part batteries (A21,A22) held in the casing; the casing
comprises two covering parts (A11,A12), which are
joined together; the battery device further includes a
socket on the casing; positive and negative poles of the

—

Flashlight with a battery device having plural joined-together batteries

battery device are exposed through front and rear ends
of the casing respectively, and they are electrically con-
nected with the sockets; a circuit board (4) is secured in
the tail cap, and electrically connected with the battery
device (2); the circuit board (4) has a built-in microcom-
puter controller to control power to the light emitting mem-
ber; after a plug of a charger is inserted in the socket of
the battery device, the batteries together will be charged
through the charger.
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Description
BACKGROUND OF THE INVENTION
1, Field of the invention

[0001] The present invention relates to a flashlight,
more particularly one, which is used with a battery device
comprising plural joined-together single-part batteries.

2. Brief Description of the Prior Art

[0002] Common flashlights include a battery set, a
shell, a light emitting member, a tail cap, and a switch.
The switch is installed on a middle portion of the shell.
The tail cap has a spring secured therein. A positive pole
of the battery set, the light emitting member, the switch,
and the spring together comprises an electric circuit, and
the switch is operable to close/open the electric circuit.
[0003] Severalcommon chargeable single-part batter-
ies can be positioned in the shell of the flashlight to serve
as the power source; to charge such chargeable single-
part batteries, first the batteries are taken out of the shell,
and positioned on a charger one by one.

[0004] Or alternatively, several common chargeable
single-part batteries can be held and fixed in a plastic
box to comprise the battery set; to charge the batteries,
first the plastic box with the batteries is taken out of the
flashlight, and located on a charger. Therefore, the con-
ventional chargeable batteries are inconvenient to use.
Furthermore, chargers for such conventional chargeable
batteries have relatively large dimensions because they
have a hollow holding portion to hold the batteries. Con-
sequently, it takes relatively much cost to make such
chargers.

SUMMARY OF THE INVENTION

[0005] It is a main object of the present invention to
provide an improvement on a flashlight to overcome the
above problems.

[0006] A flashlight according to an embodiment of the
present invention is used with a battery device, which
comprises at least two joined-together single-part batter-
ies, and a socket electrically connected with the batteries;
after a plug of a charger is inserted in the socket, the
batteries will be charged through the charger without the
battery device being located on the charger.

[0007] The flashlight of the present invention includes
a shell, a battery device held in the shell, a light emitting
member installed on a front end of the shell, and a tail
cap to cover a tail end of the shell. The battery device
includes a casing, and several single-part batteries held
in the casing. The casing comprises two covering parts.
Positive and negative poles of the battery device are ex-
posed through front and rear ends of the casing respec-
tively. The battery device further includes a socket on the
casing, which is electrically connected with the positive
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and the negative poles of the battery device.

[0008] Furthermore, first and second electricity-con-
ducting plates are secured on a tail end of the battery
device, and electrically connected with the positive and
the negative poles of the battery device respectively.
And, a circuit board is secured in the tail cap; the circuit
board has a built-in microcomputer controller to control
power to the light emitting member; the circuit board has
a switch installed thereon, which sticks out through the
tail cap. First and second springs are secured next to the
circuit board in the tail cap so as to be in touch with the
first and the second electricity-conducting plates at a first
end respectively. The first and the second springs being
each electrically connected with the microcomputer con-
troller at a second end thereof.

[0009] The switch is used to switch the microcomputer
controller on the circuit board to one of several different
modes in order for the microcomputer controller to make
the light emitting member shine in a particular manner
with a certain brightness; the light emitting member can
be turned off, keep on emitting light or flash on and off
repeatedly in a certain frequency.

[0010] The light emitting member can be a bulb or a
light emitting diode, The tail cap, the first and the second
springs are coaxial. The right and the left covering parts
of the casing of the battery device can be welded or glued
together.

[0011] The battery device of the flashlight further com-
prises a protective circuit board, which is secured in the
casing for making charging and discharging safe.
[0012] The batteries will be charged together through
acharger after the battery device is taken out of the flash-
light, and a plug of the charger is inserted in the socket
of the battery device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The presentinvention will be better understood
by referring to the accompanying drawings, wherein:

Fig. 1 is a simplified sectional view of a preferred
embodiment of a flashlight of the present invention,
and

Fig. 2 is an exploded perspective view of a battery
device of the flashlight of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] Referring to Fig. 1, a preferred embodiment of
a flashlight of the present invention includes a tube-
shaped shell 1, a battery device 2, a light emitting mem-
ber (not shown), and a tail cap 3. The battery device 2 is
held in the tube-shaped shell 1 while the light emitting
member is installed on a front end of the tube-shaped
shell 1.

[0015] The tube-shaped shell 1 has threads on an out-
er side of a tail end thereof, and the tail cap 3 has threads
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on an inner side thereof; thus, the tail cap 3 can be se-
curely joined to the tail end of the tube-shaped shell 1 by
means of the threads. The tail cap 3 has arubber covering
part 31 sticking our through a hole thereof.

[0016] The flashlight further includes a first electricity-
conducting plate 71, a second electricity-conducting
plate 72, and anisolating member 70 interposed between
the first and the second electricity-conducting plates 71
and 72. The electricity-conducting plates 71 and 72 with
the isolating member 70 are installed on a tail end of the
battery device 2.

[0017] The flashlight further includes a circuit board 4,
first and second springs 61 and 62, and a fixing piece 5,
which is received in and securely joined to the tail cap 3
so as to fix the rubber covering part 31 in position; the
fixing piece 5 has threads on an outer side thereof, which
are engaged with the inner threads of the tail cap 3.
[0018] Thecircuitboard 4 is secured on the fixing piece
5, and has a built-in microcomputer controller (not
shown), and it has a switch 41 installed thereon. The first
and the second springs 61 and 62 are arranged so as to
be coaxial, and securely joined to an inner side of the
fixing piece 5, and are each connected with the circuit
board 4 at a first end thereof. When the fixing piece 5 is
secured in the tail cap 3, the circuit board 4 will be pressed
against a periphery of the rubber covering part 31 with
the switch 41 facing the rubber covering part 31; thus,
the rubber covering part 31 is sandwiched and secured
between the circuit board 4 and an inner side of the tail
cap 3 at a periphery thereof. And, the switch 41 should
be operated by means of pressing the rubber covering
part 31.

[0019] The first and the second springs 61 and 62 will
be in touch with the first and the second electricity-con-
ducting plates 71 and 72 respectively at a second end
thereof when the tail end of the tube-shaped shell 1 is
covered with the tail cap 3. Furthermore, the light emitting
member is interposed between and electrically connect-
ed with the first electricity-conducting plate 71 and a pos-
itive pole of the battery device 2. And, a negative pole of
the battery device 2 is electrically connected with the sec-
ond electricity-conducting plate 72.

[0020] The switch 41 is used to switch the microcom-
puter controller on the circuit board 4 to one of several
different modes in order for the microcomputer controller
to make the light emitting member shine in a particular
manner with a certain brightness; the light emitting mem-
ber can be turned off, keep on emitting light or flash on
and off repeatedly in a certain frequency. The user is
allowed to keep on pressing the switch 41 for a certain
length of time to change the microcomputer controller
from one mode to another. Or alternatively, the user can
press the switch 41 a certain number of times to change
the mode of the microcomputer controller.

[0021] The light emitting member of the flashlight will
emit the most powerful light, powerful light, moderate
light, and weak light in sequence repeatedly if the user
keeps on pressing the switch 41. And, the light emitting
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member will stop changing brightness, and start to keep
on emitting the same brightness of light instead as soon
as the user stops pressing the switch 41. Subsequently,
if the user presses the switch 41 one time, the light emit-
ting member will start flashing on and off repeatedly. Af-
terwards, if the user presses the switch 41, and keeps it
in the pressed position, the flashing frequency of the light
emitting member will change from a greater value to a
smaller value, and from the low value to the high value
repeatedly; the higher flashing frequency is approximate-
ly 8 Hz, in which frequency the light of the light emitting
member can disturb people’s nervous system, capable
of protecting the user when the user is under attack. The
lower flashing frequency is approximately 1 to 2 Hz, al-
lowing the light of the light emitting member to serve as
an SOS signal.

[0022] Shown in Fig. 2 is the battery device 2 of the
flashlight of the present invention. The battery device 2
includes a casing, and a battery set. The battery set in-
clude afirst single-part battery A22, and a second single-
part battery A21. And, the casing comprises a right cov-
ering part A11, and a left covering part A12.

[0023] The left covering part A12 has a separating rib
portion A120 in an internal space thereof, which divides
the left covering part A12 into an upper holding portion
A123 for containing the batteries A22 and A21, and a
lower holding portion A124 to contain a socket. The left
covering part A12 has guiding rib portions A122 on two
sides of an opening thereof.

[0024] The right covering part A11 has a separating
rib portion (not shown) in an internal space thereof like
the left covering part A12; the separating rib portion di-
vides the right covering part A11 into an upper holding
portion for containing the batteries A22 and AZ1, and a
lower holding portion. The right covering part A11 has
guiding rib portions A112 on two sides of an opening
thereof to be joined to corresponding said guiding rib por-
tions A122 of the left covering part A12.

[0025] The right and the left covering parts A11 and
A12 are joined together with the guiding rib portions A112
of the right covering part A11 being each securely joined
to a corresponding said guiding rib portion A122 of the
left covering part A12; the guiding rib portions A112 and
A122 can be glued together or welded together by means
of an ultrasonic welding machine. Therefore, the casing
has a first holding room, which is defined by the upper
holding portion of the right covering part A11 and the
upper holding portion A123 of the left covering part A12,
and a second holding room, which is defined by the lower
holding portion of the right covering part A11 and the
lower holding portion A124 of the left covering part A12.
[0026] The first and the second batteries A22 and A21
are connected in series to comprise the battery set. And,
the battery set are held in the first holding room of the
casing, which is defined by the upper holding portion of
the right covering part A11 and the upper holding portion
A123 of the left covering parts A12.

[0027] The battery device 2 further includes:
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a socket A40 held in the second holding room of the
casing, which is defined by the lower holding portion
of the right covering part A11 and the lower holding
portion A124 of the left covering parts A12; further-
more, the right covering part A11 has a lateral hole
A111, which faces an opening of the socket A40;

a ringed pad A41, a pad A31, and a ringed sponge
pad A32 held in the first holding room of the casing;
a protective circuit board A33 held in the first holding
room of the casing; the protective circuit board A33
is electrically connected with positive and negative
poles of the battery set as well as the socket A40 for
making charging/discharging safe; the socket A40,
the battery set, and the protective circuit board A33
are connected together with cords, which are passed
through a gap between the separating rib of the right
covering part A11 and the separating rib A120 of the
left covering parts A12, and which are preferably
formed with a flat plate-shape to save space;

a positive electrode plate A34, which is held in the
first holding room of the casing and exposed through
a hole formed on a right (first) end of the casing;
aringed pad 23 interposed between the first and the
second batteries A22 and A21;

an electrode holder A43 held in the second holding
room of the casing;

a positive electrode A42 secured in the electrode
holder A43;

a negative electrode holder A45 positioned inside
the second holding room of the casing;

a negative electrode A46, which is secured in the
negative electrode holder A45 and exposed through
a hole formed on a left (second) end of the casing;
and

an adhesive member 44, the adhesive member 44
is sandwiched between the electrode holder A43 and
the negative electrode holder A45 so as to couple
the electrode holder A43 and the negative electrode
holder A45 together.

[0028] A lateral hole can be formed on the left covering
part A12 to fact the opening of the socket A 40 instead
of the lateral hole A111 of the right covering part A111.
[0029] Inaddition, the tube-shaped shell 1 of the flash-
light has guiding grooves (not shown) on an inner side
thereof And, the battery device 2 is held in the tube-
shaped shell 1 of the flashlight with the guiding rib por-
tions of the right and left covering parts of the casing
being received in the guiding grooves on the inner side
of the tube-shaped shell 1; thus, after the battery device
2 is installed in position, it can’t change its orientation
relative to the tube-shaped shell 1,

Claims

1. Aflashlightwith a battery device having plural joined-
together batteries, comprising
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a shell,

a battery device held in the shell, the battery device
including a casing comprising a right and a left cov-
ering parts, which are joined together; the battery
device including at least two single-part batteries
held in the casing; a positive and a negative poles
of the battery device being exposed through the cas-
ing; the battery device including a socket on the cas-
ing, which is electrically connected with the positive
and the negative poles of the battery device;

a first and a second electricity-conducting plates se-
cured on a tail end of the battery device, the first and
the second being electrically connected with positive
and negative poles of the battery device respectively;
a light emitting member,

a tail cap to cover a tail end of the shell;

a circuit board secured in the tail cap, the circuit
board having a built-in microcomputer controller to
control a power to the light emitting member; the cir-
cuit board having a switch installed thereon, which
sticks out through the tail cap; and

a first and a second springs, which are secured next
to the circuit board in the tail cap so as to be in touch
with the first and the second electricity-conducting
plates at a first end respectively; the fust and the
second springs being each electrically connected
with the microcomputer controller at a second end
thereof.

The flashlight with a battery device having plural j
oined-together batteries as claimed in claim 1,
wherein the switch is covered with a rubber covering
part, which is sandwiched between the circuit board
and aninner side of the tail cap ata periphery thereof.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1,
wherein the circuit board is secured on a fixing piece,
and the fixing piece is joined to the tail cap by means
of threads.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1,
wherein the light emitting member is electrically con-
nected with the first electricity-conducting plate as
well as one of the poles of the battery device.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1,
wherein the light emitting member is chosen from a
group including bulbs and light emitting diodes.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1,
wherein the first and the second springs and the tail
cap are coaxial.

The flashlight with a battery device having plural
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joined-together batteries as claimed in claim 1,
wherein the left and the right covering parts of the
casing are welded together.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1,
wherein the left and the right covering parts of the
casing are glued together.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 7,
wherein the casing of the battery device has a plu-
rality of axial guiding rib portions on an outer side
thereof, and the shell has a plurality of guiding
grooves on an inner side to receive the guiding rib
portions of the casing.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 8,
wherein the casing of the battery device has a plu-
rality of axial guiding rib portions on an outer side
thereof, and the shell has a plurality of guiding
grooves on an inner side to receive the guiding rib
portions of the casing.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 9,
wherein the guiding rib portions are formed on two
sides of an opening of each of the left and the right
covering parts.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 10,
wherein the guiding rib portions are formed on two
sides of an opening of each of the left and the right
covering parts,

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1 further
comprising a protective circuit board, which is se-
cured in the casing for making charging and dis-
charging safe; the protective circuit board being elec-
trically connected with the socket, the positive pole,
and the negative pole of the battery device.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1,
wherein each of the left and the right covering parts
has a separating rib portion in an internal space
thereof, and the separating rib portions divide the
casing into a first holding portion, in which said at
least two single-part batteries are held, and a second
holding portion, in which the socket is secured; the
right covering part having a lateral hole thereon,
which faces an opening of the socket.

The flashlight with a battery device having plural
joined-together batteries as claimed in claim 1,
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wherein each of the left and the right covering parts
has a separating rib portion in an internal space
thereof, and the separating rib portions divide the
casing into a first holding portion, in which said at
least two single-part batteries are held, and a second
holding portion, in which the socket is secured; the
left covering part having a lateral hole thereon, which
faces an opening of the socket.
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