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(54) An improved optical package and a torch having the optical package

(57)  Animproved optical package is disclosed which
includes a light source (2), an installation socket (1), a
mirror (3) and a convex lens (4), wherein at least one
part of the projection of the reflection surface of the mirror
(3) on its axial section is in a parabolic shape, and the
axes of the mirror (3) and the convex lens (4) share the
same line. The installation socket (1) can move along the
axial direction of the convex lens (4) and an installation
depression (11) is set at the front end of the installation
socket (1), wherein the light source (2) is configured in

the installation depression (11), the emitting point of the

light source (2) is on the axis of the convex lens (4) and
the circumference of the installation depression (11) is
formed to be a reflection surface capable of reflecting the
light emitting from the bottom of the light source (2). Also
disclosed is a torch applying the optical package above.
The optical package effectively reduces light loss and
can realize long-distance illumination. Moreover, a torch
installed with the disclosed optical package can realize
rapid shadow conversion and avoid moving the originally-
set best luminous efficiency position due to extrusion of
external forces effectively.
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Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] The present application relates to the technical
field of optics, and more specifically, to an improved op-
tical package and an illumination torch using the optical
package.

2. Description of Related Art

[0002] ThetraditionalincandescentorLED torchesare
composed of a parabolic concave mirror and an incan-
descent or LED light source set at the focus of the con-
cave mirror. The light in the middle of or near the light
source will be given off in a straight line, thus causing the
unavailability of the effective light use since the light re-
flected from the middle is not strong enough and cannot
realize long-distance illumination with great light loss.
[0003] There are some torches using a mirror with a
double or single concave refection surface, but in a lim-
ited application space, the light at both ends is used in-
effectively, the parallel light emitted from the middle is
not strong enough, thus long-distance illumination can-
not be realized ideally and only short-distance illumina-
tion is realized without light loss reduction.

[0004] The traditional torches are composed of a bulb,
a lamp holder, a parabolic concave mirror and batteries.
The bulb is used as a light source from which the light is
emitted from the inner chamber of the mirror; the batteries
are used to provide electrical energy for the bulb, wherein
the sleeve head part at the front end of the lamp holder
is capable of rotating relatively to the main body of the
lamp holder, the mirror is fixed inside the sleeve head
part, and the bulb is connected at the front end of the
lamp holder. The sleeve head part is assembled with the
main body of the lamp holder by means of threads. When
the sleeve head part rotates relatively to the main body
of the lamp holder, the axial distance between them can
be changed, thus the bulb position in the axial direction
of the mirror can be changed. Therefore, when the bulb
moves along the axial line of the mirror, the light emitted
by itis given off from the front end of the torch after being
reflected by the mirror and can generate various different
shadows.

[0005] The existing torches have the following using
defects since they use the structure above:

1. A large proportion of the light emitted by the light
source cannot be reflected by the mirror directly but
is given off from the upper circumference ofthe mirror
directly. The light cannot be processed by the mirror
to gather light; it will become useless light after being
given off from the upper circumference of the mirror,
which cannot be used for illumination. Therefore, the
existing torches above cannot make full use of the
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light emitted by the light source and the light loss is
great.

2. Since the existing torches cannot emit parallel light
and have great light loss when gathering light, the
luminance of light emitted is low, and the illumination
distance is short.

3. Since the LED light-emitting angle of the existing
torches exceeds the outer diameter ofthe lens during
flood lighting, causing the unavailability of the effec-
tive use of the light exceeding the outer diameter,
the luminance of light emitted is low, and the illumi-
nation distance is short.

BRIEF SUMMARY OF THE INVENTION

[0006] With respect to the defects of the prior art, one
objective of the present invention is to provide an optical
package capable of reducing light loss effectively.
[0007] Another objective of the present invention is to
provide a torch using the optical package above.
[0008] To realize the first objective above, the present
invention adopts the following technical solution:

An improved optical package, including a light
source, an installation socket, a mirror and a convex
lens, wherein at least one part of the projection of
the reflection surface of the mirror on its axial section
is in a parabolic shape, the axes of the mirror and
the convex lens share the same line; an installation
depression is set at the front end of the optical pack-
age, wherein the light source is configured in the
installation depression, the emitting point of the light
source is on the axis of the convex lens and the cir-
cumference of the installation depression is formed
to be a reflection surface capable of reflecting the
light emitting from the bottom of the light source.

[0009] The installation socket can move along the axial
direction of the convex lens.

[0010] The light source is a point light source. The fo-
cuses of the convex lens and the mirror coincide with
each other. When the installation socket moves to the
maximum space of the convex lens, the emitting point of
the light source and the focus of the mirror coincide with
each other.

[0011] The light source is a surface light source. The
focuses of the convex lens and the mirror have a hori-
zontal offset distance no greater than 1mm.

[0012] The reflection surface is a slant or at least one
part of the projection of the reflection surface on the axial
section of the mirror is in a parabolic shape.

[0013] The top end of the light source is on the inner
side of the outer end surface of the installation socket,
or the top end of the light source is at the same level with
the outer end surface of the installation socket.

[0014] The light source is an LED light, and a through
hole fit for the bottom of the LED light is installed at the
bottom of the installation socket on the inner side, where-
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in the axes of the through hole and the convex lens share
the same line.

[0015] A light-penetrable support integrated with the
convex lens is configured between the outer circumfer-
ence of the convex lens and the upper end part of the
mirror.

[0016] The upper surface and/or lower surface of the
support are/is in arc shape.

[0017] Alight-penetrable connecting plate is integrated
between the circumference of the convex lens and the
support.

[0018] The support is a conical canister, wherein the
angle between the two sides of its cross section is greater
than 85 degrees and the angle between the extensive
direction of the support and the cross section of the con-
vex lens is 30-50 degrees.

[0019] Alight-penetrable supportcanisteris connected
between the circumference of the convex lens and the
lower end part of the mirror, wherein the support canister
is integrated with the convex lens.

[0020] The refection surface of the mirror has a step,
wherein the projections of the refection surface on the
axial section of the mirror on the two sides of the step
are in a parabolic shape.

[0021] The light incident surface of the convex lens is
a Fresnel surface.

[0022] The positions of the convex lens and mirror are
relatively fixed.

[0023] The convexlens can move relative to the mirror
along its axial direction.

[0024] To realize the second objective above, the
presentinvention adopts the following technical solution:

A torch having the optical package above, including
a light source, an installation socket, a mirror, a con-
vex lens, a light holder and a sleeve head part,
wherein at least one part of the projection of the re-
flection surface of the mirror on its axial section is in
a parabolic shape, the axes of the mirror and the
convex lens share the same line. The installation
socket can move along the axial direction of the con-
vex lens and an installation depression is set at the
front end of the optical package, wherein the light
source is configured in the installation depression,
the emitting point of the light source is on the axis of
the convex lens and the circumference of the instal-
lation depression is formed to be a reflection surface
capable of reflecting the light emitting from the bot-
tom of the light source. The sleeve head part is
sleeved at the front end of the light holder and can
slide along the axial direction of the light holder, the
mirror and the convex lens are installed inside the
sleeve head part and the installation socket is fixed
and connected with the front end of the light holder.

[0025] A limit sliding groove is configured on the inner
surface of the sleeve head in its axial direction, wherein
the inner side of the limit sliding groove is a dead end
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and an elastic fastener fit for the limit sliding groove is
configured at the circumference of the installation socket.
[0026] The elastic fastener includes an elastic con-
necting section extending from the circumference of the
installation socket, and a limit flange integrated at the
outer circumference of the free end of the elastic con-
necting section, wherein a limit block is set between the
elastic connecting section and the installation socket.
[0027] A limit plate is mounted on the installation sock-
et and the free end of the elastic connecting section is
limited between the limit block and the main body of the
installation socket.

[0028] To realize the second objective above, the
present invention also adopts the following technical so-
lution:

A torch having the optical package above, including
a light source, an installation socket, a mirror, a con-
vex lens, a light holder and a sleeve head part,
wherein at least one part of the projection of the re-
flection surface of the mirror on its axial section is in
a parabolic shape, the axes of the mirror and the
convex lens share the same line. The installation
socket can move along the axial direction of the con-
vex lens and an installation depression is set at the
front end of the optical package, wherein the light
source is configured in the installation depression,
the emitting point of the light source is on the axis of
the convex lens and the circumference of the instal-
lation depression is formed to be a reflection surface
capable of reflecting the light emitting from the bot-
tom of the light source. The outer surface of the light
holder is provided with external threads at the front
end, and the inner surface of the sleeve head part
is provided with internal threads fit for the external
threads, wherein the mirror and the convex lens are
mounted in the sleeve head part and the installation
socket is fixed and connected with the front end of
the light holder.

[0029]
are:

The favorable effects of the present invention

The optical package of the present invention can
make full use of the light emitted by the light source,
thus reducing light loss effectively and realizing
long-distance illumination. Moreover, the torch using
the optical package of the present invention can re-
alize rapid shadow conversion and conveniently lock
the product in any state during tension according to
requirements, in this way avoiding moving the orig-
inally-set best luminous efficiency position due to ex-
trusion of external forces; according to test data, the
lightloss of the optical package of the present inven-
tion can be reduced to less than 12%.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0030]

FIG. 1is the structural diagram of an optical package
of the present invention;

FIG. 2 is a modified structure of the optical package
shown in FIG. 1;

FIG. 3 is the schematic diagram of a using state of
the optical package shown in FIG. 1;

FIG. 4 is the schematic diagram of another using
state of the optical package shown in FIG. 1;

FIG. 5 is the structural diagram of another optical
package of the present invention.

FIG. 6 is the schematic diagram of a using state of
the optical package shown in FIG. 5;

FIG. 7 is the schematic diagram of another using
state of the optical package shown in FIG. 5;

FIG. 8 is another modified structure of the optical
package shown in FIG. 1;

FIG. 9 is the magnified diagram of A in FIG. 8;

FIG. 10 is another modified structure of the optical
package shown in FIG. 1;

FIG. 11 is another modified structure of the optical
package shown in FIG. 10;

FIG. 12 is the structural diagram of the optical pack-
age of the present invention whose convex lens is
capable of moving relatively to the mirror;

FIG. 13 is the structural diagram of a torch of the
present invention.

FIG. 14 is the installation diagram of the torch shown
in FIG. 13.

FIG. 15 is the sectional view of the torch shown in
FIG. 13.

FIG. 16 is the schematic diagram of a using state of
the torch shown in FIG. 15;

FIG. 17 is the schematic diagram of another using
state of the torch shown in FIG. 16;

FIG. 18 is the structural diagram of another torch of
the present invention;

FIG. 19 is the structural diagram of another torch of
the present invention;

FIG. 20 is the schematic diagram of the torch of the
present invention whose mirror is carved with logo;
FIG. 21 is the schematic diagram of the torch of the
present invention whose installation depression is
carved with logo.

DETAILED DESCRIPTION OF THE INVENTION

[0031] The presentinvention will be detailed hereinaf-
ter in conjunction with the accompanying drawings and
embodiments.

[0032] FIG. 1 shows an improved optical package of
the present invention, including an installation socket 1,
a light source 2, a mirror 3, a convex lens 4, wherein the
mirror 3 is in bowel shape with openings at both the upper
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and lower parts, the outer circumference of the convex
lens 4 in the upper opening of the mirror 3 is fixed and
connected on the inner side of the upper opening of the
mirror 3 which has a support 5, a transparent plate struc-
ture; the installation socket 1 is in the lower opening of
the mirror 3 and the light source 2 is fixed at the upper
end of the installation socket 1. The mirror 2 is a parabolic
mirror, and more specifically, the projection of the reflec-
tion surface f1 of the mirror 3 on its axial section is in
parabolic shape and the axes of the convex lens 4 and
the mirror 3 share the same line R shown in the figure.
In addition, the focuses of the convex lens 4 and the
mirror 3 coincide with each other. The central axis of the
installation socket 1 coincides with the axis R and the
installation socket 1 can move relatively to the mirror 3.
The light source 2 whose light emitting point is on the
axis R is installed in the installation depression 11 con-
figured at the upper end surface of the installation socket
1. The circumference of the installation depression 11 is
machined to a reflection surface f2, wherein the reflection
surface f2 can be a slant or a parabolic reflection surface
(that is to say, the projection of the reflection surface 2
on the axial section of the mirror 3 is in parabolic shape);
in order to obtain good luminous efficiency, the support
5 above is a conical canister structure, wherein the two
ends of its axial section form an angle a greater than 85
degrees. According to the test data of the inventor, the
luminous efficiency is the best when the angle a is 94
degrees. An angle b is generated between the extensive
direction of the support 5 and the cross section of the
convex lens 4, wherein the angle b is 30 to 50 degrees,
and 40 degrees preferably. Since the reflection surface
f2 above has a certain opening degree, the part at the
front end of the installation socket 1 used to install the
light source 2 is required to have a certain diameter which
determines the diameter of the lower opening of the mir-
ror 3. Therefore, the diameter of the lower opening of the
mirror 3 above shall be no smaller than 6mm so as to
ensure thatthe diameter of the front end of the installation
socket 1 is no smaller than 6mm, thus enabling the re-
flection surface f2to have suitable opening degree. More-
over, the optical package can be machined to difference
sizes; specifically, the height can be 5-70mm. The pro-
portion of the maximum diameter of the optical package
relative to its height is within 1:0.8 to 1:0.5. According to
the optical test results of the inventor, under the condition
that all the other conditions are the same, the luminous
efficiency generated is the best when the proportion of
the maximum diameter of the optical package relative to
its height is 1:0.65. The proportion of the diameter of the
convex lens 4 relative to that of the upper end part of the
mirror 3 above is within 1:0.5 to 1:0.3, and 1:0.4 prefer-
ably.

[0033] If the light source 2 above can be a point light
source, the focuses of the convex lens 4 and the mirror
3 above coincide with each other. When the installation
socket 1 leads the light source 2 to move to the maximum
space to the convex lens 4, the light emitting point of the
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light source 2 coincides with the focuses of the convex
lens 4 and the mirror 3. If the light source above is a
surface light source (such as an LED light), a deviation
between the focuses of the convex lens 4 and the mirror
3 within Tmm in the horizontal direction is allowed to exist
in the direction vertical to the axis R, wherein the specific
size of the deviation is determined by the size of the light
emitting area or the light emitting chip of the LED light.
[0034] The light source above uses an LED light. A
through holefitfor the bottom ofthe LED light is machined
at the bottom on the inner side of the installation depres-
sion 11, so it can fit for the installation of the LED light.
Moreover, in order to ensure the coaxiality of the LED
light with the convex lens 4 and the mirror 3, the colinerity
of axes of the through hole and the convex lens 4 shall
be ensured in advance.

[0035] As shown in FIG. 3, the installation socket 1
leads the light source 2 to move along the axis R relative
to the mirror 3. When the light source 2 moves to a place
nearest to the convex lens 4, the light emitted by the light
source 2 will be given off after being reflected by the
mirror 3 and refracted by the support 5, while the light in
the middle will be given off after being refracted by the
convex lens 4 directly and the light at the extreme edge
(namely the light forming the maximum angle with the
axis R) will be given off after being reflected by the re-
flection surface 2 at the circumference of the installation
depression 11 and refracted by the support 5, thus mak-
ing full use of the light emitted by the light source 2. Since
the light source 2 is nearest to the convex lens 4, the
image generated after the light is emitted from the optical
package is a maximum aperture, by name commonly re-
ferred to as a flood light. In the structure above, the upper
top of the light source 2 is on the inner side of the outer
end surface of the installation depression 11 or at the
same level with the outer end surface of the installation
depression 11, thus avoiding the collision between the
light source 2 and the inner surface of the convex lens 4
during the movement relative to the convexlens 4 as well
as ensuring the sufficient movement range of the light
source 2.

[0036] Theinventor has set the axial dimensions of the
structures above. The maximum displacement of the
movement keeping the light source 2 far away from the
convex lens 4 can only ensure that the light emitting point
of the light source 2 coincides with the focuses of the
convex lens 4 and the mirror 3, that is to say, when the
light source 2 moves far away from the convex lens 4
until the light emitting point of the light source 2 coincides
with the focus of the convex lens 4, the light source 2
cannot move relatively to the convex lens 4, namely the
state shown in FIG. 4. In this state, the light at the cir-
cumference becomes parallel light after being reflected
by the mirror 3 and refracted by the support 5, and the
light in the middle becomes parallel light after being re-
fracted by the convex lens 4, in this way, all the lights
emitted from the optical package become parallel light;
in this state, all the light emitted by the light sources 2
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are gathered and the light generated by the whole optical
package can form a clear image in a long distance.
[0037] As shown in FIG. 1, in order to realize a better
effect, the inventor limits the curvatures t1 and t2 of the
lightincident surface and emergent surface of the convex
lens 4 above within 0.0001-0.2569mm and
0.0648-0.2169mm respectively.

[0038] As shown in FIG. 2, the structure of the optical
package shown in FIG. 1 can be optimized, a step 31 is
machined on the reflection surface of the mirror 3 above,
wherein the upper and lower parts of the step 31 are in
parabolic shape; this structure is suitable for the situation
that the light source is a line light source, and more spe-
cifically, a certain space exists between the focuses of
the parabolic reflection surfaces of the upper and lower
parts of the step 31 above on the axis of the mirror 3,
thus good parallel luminous efficiency can be obtained.
[0039] AsshowninFIG.8andFIG.9,thelowersurface
of the convex lens 4 above can be machined to a Fresnel
surface. Since the light emergent surface of the convex
lens 4 is machined to a Fresnel surface (wave shape) by
removing the part having no direct effect on the light of
the light incident surface of the convex lens 4, the dis-
tance of the light going through the convex lens 4 is re-
duced, thus increasing the transmittance of the convex
lens 4 and reducing the light loss.

[0040] Moreover, as shown in FIG. 10, a flat and
straight connecting plate 41 penetrable to light is mount-
ed between the circumference of the convex lens 4 and
the support 5, wherein the connecting plate 41 is inte-
grated with the convex lens 4 and the support 5 and is
used as a buffer section between the convex lens 4 and
the support 5 during injection molding for the conven-
ience of glue feeding and drawing of patterns. In order
to realize better light-gathering effect, as shown in FIG.
11, the upper surface of the support 5 above can be ma-
chined to an arc-shaped surface, and more specifically,
by increasing the thickness from the two sides to the mid-
dle, which is equivalent to a light-gathering lens. Itis cer-
tain that the lower surface of the support 5 can also be
machined to the convex arc-shaped surface, or both the
upper and lower surfaces of the support 5 are machined
to the convex arc-shaped surfaces above.

[0041] FIG. 5 shows another optical package of the
present invention. What is different from the abovemen-
tioned is that, the structure used to connect and support
the convex lens 4 and the mirror 3 is a support canister
6, wherein the support canister 6 made of light-penetra-
ble materials is integrated at the lower part of the circum-
ference of the convex lens 4, and its lower end part is
fixed and connected with the inner circumference of the
lower opening of the mirror 3. In order to reduce light
loss, the back end of the support canister 6 above nar-
rows down from the upper part to the lower part in turn.
The using situations of the optical package shown in FIG.
6 and FIG. 7 are approximately the same with the optical
package above, and will not be detailed herein.

[0042] The mirror part of the optical package above is
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composed of aluminum alloy or plastic, preferably PC,
PMMA or glass, and shall be provided with high-quality
surface finish (such as vacuum coating) so as to improve
the light-reflection capacity of the mirror surface; the con-
vex lens part shall be made of plastic, preferably PMMA
or glass.

[0043] The convexlens 4 and the mirror 3 of the optical
package above of the present invention are relatively
fixed, that is to say, no relative displacement occurs be-
tween them. It is certain that, in some application fields,
the present invention can also provide the structure
shown in FIG. 12, wherein the convex lens can move
along the mirror in its axial direction, namely the axial
displacement between them can be changed, so the
shadow can be changed by changing the displacement
and converting the light path; in this optical package, the
mirror can be fixed as described above to let the convex
les move relative to the mirror, or the convex lens can be
fixed to let the mirror move relatively to the convex lens.
[0044] Moreover, to realize single function, the posi-
tions of the installation socket 1, mirror 3 and convex lens
4 can be fixed, namely the axial positions of the mirror
3, convex lens 4 and installation socket 1 can be fixed.
However, this configuration is required to set the axial
distance between the installation socket 1 and the convex
lens 4 according to the application requirements, for ex-
ample, when gathering light, the distance between the
installation socket 1 and the convex lens 4 is required to
be set correspondingly to let the light source 2 on the
focuses of the mirror 3 and the convex lens 4, then the
installation socket 1 shall be fixed and connected with
the lower end part of the mirror 3 and the convex lens
shall be fixed on the mirror 3. To realize flood lighting
effect, the distance between the installation socket 1 and
the convex lens 4 shall be set to enable the light source
2 to be close to the convex lens 4 if possible.

[0045] The optical package above canreduce lightloss
effectively and be applied in many optical devices such
as torches, headlights, bicycle lights, tactical flashes,
medical lamps, motor vehicle lamps, airplane illumination
lamps and other portable lamps. FIGs. 13, 14 and 15
show a torch having the optical package above, including
an optical package shown in FIG. 1, a light holder 7 and
a sleeve head part 8, wherein the sleeve head part 8
includes a sleeve head cover 81 at its front end and a
sleeve head socket 82 bolt connected with the back end
of the sleeve head cover 81, and the sleeve head 8 part
can slide along the axis of the light holder 7 relatively to
the light holder 7. The mirror 3 and convex lens 4 on the
optical package are fixed inside the sleeve head cover
81 through a ring 83. The installation socket 1 is fixed
and connected at the front end of the light holder 7. The
sleeve head cover 81 leads the mirror 3 and convex lens
4 to slide relatively to the light holder 7, thus changing
the relative distance between the light source 2 and the
convex lens 4 & mirror 3.

[0046] The inner wall of the sleeve head socket 82
above is provided with 2 limit sliding grooves 84 along
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the axial direction, wherein the inner side ends of the two
limit sliding grooves 84 are dead ends. Two elastic con-
necting sections 14 extend from the circumference of the
installation socket 1, wherein two limit flanges 12 are con-
figured at the circumferences of the free ends of the two
elastic connecting sections 14 respectively, an elastic
limit block 13 is configured between the inner side of the
connecting section 11 and the installation socket 1, and
the two limit flanges 12 match with the two limit sliding
grooves 84 respectively.

[0047] As further shown in FIG. 14, if the light source
2 uses an LED light, a heat emitting socket 9 is fixed at
the inner side of the installation socket 1 in order to emit
the heat generated by the LED light in time.

[0048] AsshowninFIG. 16, in the initial state, the limit
flanges 12 are in the limit sliding grooves 84 and the
sleeve head part 8 can move relative to the light holder
7 in the axial direction of the light holder 7, thus changing
the relative distance between the light source 2 and the
convex lens 4 & mirror 3. As shown in FIG. 17, when the
sleeve head part 8 is turned along direction B, the mis-
match between the limit sliding grooves 84 and the limit
flanges 12 occurs, causing the limitflanges 12 to be rolled
out from the limit sliding grooves 84. The inner wall of
the sleeve head part 8 presses the limit flanges 12 in-
wards to deform the elastic connecting sections 14 and
the elastic limit block 13 at the same time, so a great
fraction force is generated between the outer circumfer-
ence of the limitflanges 12 and the inner wall of the sleeve
head part 8, thus fixing the relative positions of the sleeve
head part 8 and the installation socket 1, and further fixing
the relative positions of the light source and the convex
lens 4.

[0049] Theelasticlimitblock 13 above has an assistant
effect on the elastic connecting sections 14, thus ensur-
ing that the elastic connecting sections 14 will not break
down because of over fatigue under the condition of long-
term deformation. Moreover, two limit plates 15 corre-
sponding to the free ends of the two elastic connecting
sections 14 respectively are configured on the installation
socket 1, and more specifically, the free ends of the elas-
tic connecting sections are between the limit plates 15
and the main body of the installation socket 1. When the
elastic connecting sections 14 are pressed by the inner
wall of the sleeve head part 8, their free ends will notrise,
thus ensuring the normal locking function of the elastic
connecting sections 14.

[0050] AsshowninFIG. 18, in order to reduce the cost
to adapt to some illumination demands having low re-
quirements, the elastic locking structure above can be
omitted with the sleeve head part sleeved at the frontend
of the light holder directly.

[0051] As shown in FIG. 19, based on the structure
shown in FIG. 18, internal threads and external threads
can be configured on the inner surface of the sleeve head
part and the outer surface of the light holder at the front
end respectively in the present invention, through which
the sleeve head part is bolt-connected at the front end
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of the light holder. Therefore, when turning the sleeve
head part, the axial displacement between the light hold-
er and the sleeve head part can be changed through the
mutual matching between the threads, thus the axial dis-
placement between the convex lens & mirror and the light
source can be changed.

[0052] The convex lens above can be colored and the
color can be adjusted according to particular using envi-
ronments, for example purple can be used to distinguish
false from the genuine (such as currency detection), yel-
low capable of improving penetrating power can be used
as vehicle frog lights, the blue convex lens will emit dark
black when glaring on red substances and can be used
to identify bloodstains at night, since the light-sensitive
eye cells are sensitive to the blue-green short wavelength
light, it can realize an eye-catching effect when used at
night. The red light capable of protecting the night visual
function of human eyes effectively is suitable for viewing
maps at night.

[0053] As shown in FIG. 20, inverted characters or
brand logos can be carved at the bottom of the reflection
surface f1 of the mirror 3 above and the projections of
the characters and logos on the cross section of the con-
vex lens 4 shall be ensured to locate on the inner side of
the edge of the convex lens 4. In this way, the characters
and brand logos can be displayed on the shadow pre-
sented by Projection Imaging Principle. It is certain that,
as shown in FIG. 21, erected brand logos can also be
carved on the reflection surface f2 and the outer end sur-
face of theinstallation depression 11. Inthe unused state,
the magnified images of the characters and logos can be
seen from the front end of the sleeve head part of the
torch through the convex lens 4, thus popularizing the
product brand.

[0054] For the persons skilled in this art, other corre-
sponding alternations and changes can be made based
on the technical solutions and ideas above. Any such
changes and alternations should be covered in the scope
of protection of the Claims of the present invention.

Claims

1. An improved optical package, including a light
source, an installation socket, a mirror and a convex
lens, characterized in that at least one part of the
projection of the reflection surface of the mirror on
its axial section is in a parabolic shape, the axes of
the mirror and the convex lens share the same line,
an installation depression is set at the front end of
the optical package, wherein the light source is con-
figured in the installation depression, the emitting
point of the light source is on the axis of the convex
lens and the circumference of the installation depres-
sion is formed to be a reflection surface capable of
reflecting the light emitted from the bottom of the light
source.
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1.

The improved optical package according to Claim 1,
characterized in that the installation socket can
move along the axial direction of the convex lens.

The improved optical package according to Claim 1,
characterized in that the light source is a point light
source, the focuses of the convex lens and the mirror
coincide with each other, and the emitting point of
the light source and the focus of the mirror coincide
with each other when the installation socket moves
to the maximum space to the convex lens.

The improved optical package according to Claim 1,
characterized in that the light source is a surface
light source, and the focuses of the convex lens and
the mirror have a horizontal offset distance no great-
er than 1mm.

The improved optical package according to Claim 1,
characterized in that, the reflection surface is a
slant, or at least one part of the projection of the
reflection surface on the axial section of the mirror
is in a parabolic shape.

The improved optical package according to Claim 1,
characterized in that the top of the light source is
on the inner side of the outer end surface of the in-
stallation depression, or the top of the light source
is at the same level with the outer end surface of the
installation depression.

The improved optical package according to Claim 6,
characterized in thatthelight source isan LED light,
a through hole fit for the bottom of the LED light is
configured at the bottom of the installation depres-
sion on the inner side and the axes of the through
hole and the convex lens share the same line.

The improved optical package according to Claim 1,
characterized in that a light-penetrable support in-
tegrated with the convex lens is configured between
the outer circumference of the convex lens and the
upper end part of the mirror.

The improved optical package according to Claim 8,
characterized in that, the upper and/or lower sur-
faces of the support are/is in an arc shape.

The improved optical package according to Claim 8,
characterized in that a light-penetrable connection
plate is integrated between the circumference of the
convex lens and the support.

The improved optical package according to Claim 8,
characterized in that the support is a conical can-
ister, the angle between the two sides of its cross
section is greater 85 degrees and the angle between
the extending direction of the support and the cross
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section of the convex lens is 30-50 degrees.

The improved optical package according to Claim 1,
characterized in that a light-penetrable support
canisterintegrated with the convex lens is configured
between the outer circumference of the convex lens
and the lower end part of the mirror.

The improved package according to Claim 1, char-
acterized in that the refection surface of the mirror
has a step and the projections of the refection surface
on the section in the axis of the mirror on the two
sides of the step are in a parabolic shape.

The improved optical package according to Claim 1,
characterized in that the light incident surface of
the convex lens is a Fresnel surface.

The improved optical package according to Claim 1,
characterized in that the positions of the convex
lens and the mirror are relatively fixed.

The improved optical package according to Claim 1,
characterized in that the convex lens can moverel-
ative to the mirror along its axis.

A torch having the optical package according to
Claim 1, including a light source, an installation sock-
et, amirror, aconvex lens, a light holder and a sleeve
head part, characterized in that at least one part of
the projection of the reflection surface of the mirror
on its axial section is in a parabolic shape, the axes
of mirrors and the convex lens share the same line,
the installation socket can move along the axial di-
rection of the convex lens and an installation depres-
sion is set at the front end of the optical package,
the light source is configured in the installation de-
pression, the emitting point of the light source is on
the axis of the convex lens and the circumference of
theinstallation depressionis formed to be areflection
surface capable of reflecting the light emitted from
the bottom of the light source, the sleeve head part
is sleeved at the front end of the light holder and can
slide along the axial direction of the light holder, the
mirror and the convex lens are installed inside the
sleeve head part and the installation socket is fixed
and connected with the front end of the light holder.

The torch according to Claim 17, characterized in
that a limit sliding groove is configured on the inner
surface of the sleeve head along its axial direction,
wherein the inner side of the limit sliding groove is a
dead end and an elastic fastener fit for the position-
limiting sliding groove is configured at the circumfer-
ence of the installation socket.

The torch according to Claim 18, characterized in
that the elastic fastener includes an elastic connec-
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21.

tion section extending from the edge of the installa-
tion socket, and a limit flange integrated at the outer
edge of the free end of the elastic connection section,
wherein an elastic limit block is set between the elas-
tic connection section and the installation socket.

The torch according to Claim 19, characterized in
thatalimit plate is mounted on the installation socket
and the free end of the elastic connection section is
limited between the limit block and the main body of
the installation socket.

A torch having the optical package according to
Claim 1, including a light source, an installation sock-
et, amirror, aconvex lens, alight holder and a sleeve
head part, characterized in that at least one part of
the projection of the reflection surface of the mirror
on its axial section is in a parabolic shape, the axes
of the mirror and the convex lens share the same
line, the installation socket can move along the axial
direction of the convex lens and an installation de-
pressionis setatthe frontend of the installation sock-
et, wherein the light source is configured in the in-
stallation depression, the emitting point of the light
source is on the axis of the convex lens and the edge
of the installation depression is formed to be a re-
flection surface capable of reflecting the light emitting
from the bottom of the light source, the outer surface
of the light holder is provided with external threads
at the front end, and the inner surface of the sleeve
head part is provided with internal threads fit for the
external threads, wherein the mirror and the convex
lens are mounted in the sleeve head part and the
installation socket is fixed and connected with the
front end of the light holder.
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