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es such a fresnel-type drum lens, with the thin trans- parent film being
held in the bent shape by its edges The present invention relates to a
beacon lantern  being engaged in annular supporting pieces, or by be- and a
lens for the same.                              ing adhered to the inside
of a transparent cylinder. A variety of attempts have been made to use an
5   It is an object of the invention to provide a fresnel- LED as light
source of a beacon lantern because of    type drum lens and a lantern
incorporating the lens, its small power consumption. Especially, automatic
which can easily be manufactured and assembled at dispatching lanterns
combined with solar batteries    low cost and which can easily be made to
have an en- have been used.                                       larged
dimension axially or circumferentially. Because an LED has a limited
light-emitting en-   10  This object is achieved by a lens having the fea-
ergy by itself, a lens is incorporated In front of the LED  tures of claim
1, 2 or 3 and a lantern having the fea- itself to converge the beam of
light and increase the  tures of claim 6, respectively. luminance thereof.
However, if a plurality of LEDs of     The thinner the lens, the less light
is lost through large convergence rate are used, beams of light are   the
lens. Therefore, the smaller the pitch between the not distributed in all
horizontal directions evenly. In-   15  rings of the fresnel lens, the
thinner the lens can be stead, there will be strong and weak beams of light
made. Recent improvement in machining precision of distributed
horizontally. Therefore, in order to evenly  molds and progress in plastic
materials have made a distribute light horizontally, it is necessary to use
pitch of 0.1 mm possible. Also, if the pitch is made LEDs of a relatively
larger divergence angle, and     small, sufficient precision can be
obtained even if the eventually converge beams of light horizontally  20
vertical section of the light-emitting surface is proc- through a
cylindrical fresnel lens.                   essed linearly, i.e., in a
prism-shape, Instead of a A cylindrical f resnel lens includes a main lens
part  curved line, thereby making designing and machining and multilayered
annular parts provided above and     of a mold very easy. below the main
lens part, and the light-emitting sur-    The lens used in the present
invention is a cylin- face of which corresponds to the lens surface and
25   drical lens made of a thin cylinder or thin frustum of consists of a
curved surface requiring precision in   a cone which forms a fine
prism-shaped fresnel sur- forming. Fig. 14 shows a schematic view of such
lens,  face. Instead of plastic injection molding, the method and a lantern
incorporating a fresnel-type drum lens  of the present invention uses a
mold for a small-pitch is known from US-A- 4 626 852.
thin linear lens, i.e., a lens with constant-pitch focal Cast glass has
been used as a material for a cyl-  30   points arranged linearly, which is
a plane develop- indrical fresnel lens for waterway beacon lighting    ment
of a cylindrical fresnel lens, and a thin flexible equipment. However,
because of various reasons        plastic plate is heated and pressed to
make a thin- such as mold precision, casting, mold releasing and
plate-shaped linear lens, which is rolled so that the cooling process, it
has been impossible to manufac-   fresnel center line forms a horizontal
ring, thereby ture a high performance lens.                    35  forming
a cylindrical lens with a shape of a cylinder or Recently, high performance
cast cylindrical lens-  frustum of a cone to be used for a lantern or a
lens es are produced by the use of a plastic injection mold-  thereof. ing
method. But this method comes with a limitation       A flat metal plate
for the mold is machined by a as to securing a proper thickness of the
cylindrical  milling machine or a thin metal plate for the mold is lens.
Either way, molds for the casting require high   40   wound around the
lateral surface of the cylinder for precision and are expensive. In the
case of plastic   machining with a lathe to make a fresnel surface, lens, a
certain volume has to be continuously provid-  which is taken off and
spread into a flat plate, and ed in order to stabilize the quality, thereby
resulting  then heated and pressed onto a flexible transparent in high
manufacturing cost.                           resin film to form a fine
prism-shaped linear fresnel Demand for waterway beacon lenses is very   45
surface. If the thin metal plate for the mold is wound small compared to
general commodities. The combin-    around the frustum of a cone and
machined by lathe ation of special attributes of the lens, expensive mold,
and spread into a flat plate, it becomes a flat mold for limited production
volume and severe performance      a cylindrical lens of a frustum of a
cone. requirements have made development of a new lens          According
to the present invention the lantern for a demanded purpose very difficult.
As a result, a   50   comprises a light source of a plurality of LEDs
radially lantern using such cylindrical fresnel lens has been  distributed
on a horizontal circumference at a con- expensive and there has been a
great transmission     stant pitch and a cylindrical fresnel lens
converging loss of light.                                        beams of
light in all horizontal directions, in which the EP-A-0 447 600, which is
Prior Art under Article  cylindrical fresnel lens is made by bending a
transpar- 54(3) EPC describes a fresnel-type drum lens made   55   ent film
with a fine prism-shaped linear fresnel lens of a thin transparent film
having a linear fresnel lens  formed on the surface thereof, into the shape
of a cy- pattern formed thereon and bent to cylindrical orfrus-  linder or
a frustum of a cone. troconical shape, as well as a lantern which compris-
Furthermore, the lantern as mentioned above in- 2    
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transparent cover embedding a solar battery  densation of the fresnel lens.
at the upper inner surface thereof; a flasher unit case  In the
abovementioned construction, the use of in which the upper edge of the
cylindrical fresnel lens  LEDs saves energy consumption and eliminates the
is inserted Into and fastened at the upper periphery  possibility of
disconnection; the cylindrical fresnel thereof, a flasher unit is housed
therein, and a light   5   lens converges beams of light in all horizontal
direc- source is supported in the bottom center thereof and  tions and
transmits light over a long distance; and the mounted on the lower surface
of the upper part of the  LEDs of relatively larger divergence angle evenly
dis- cover; and a lens support that is inserted into and fas-  tribute
light in all horizontal directions without fluctu- tened at the lower Inner
surface of the cover and sup-  ation. Moreover, because the cylindrical
lens is ex- ports the lower edge of the cylindrical fresnel lens; in  10
tremely thin, the transmission loss is very small. Fur- which the thin
cylindrical fresnel lens is supported  thermore, a fine prism-shaped linear
fresnel lens is concentrically with the cover maintaining a small gap
formed on the thin, transparentfilm to make the man- between the lens and
the inner surface of the cover.  ufacture very easy. The diameter of the
cylindrical In addition the present Invention relates also to a  fresnel
lens can also be changed easily, making al- lens for a lantern made by
bending a thin transparent   15  teration of the diameter of the focal
point quite easy. film with a fine prism-shaped linear fresnel lens     As
a result, a prescribed number of LEDs can easily formed on the surface
thereof and joining it to the in-  be arranged on the circumference. ner
surface of a cylinder or a frustum of a cone.         By rolling a thin,
transparent film with a fine The lantern lens as described above comprises
a   prism-shaped linear fresnel lens formed thereon and linear fresnel lens
that is joined to the inner surface   20   making itjoin with the inner
surface of the transparent of the cover and provided with longitudinal
contact   cylindrical or frustum cover, a fresnel lens for a bea- joints
and divided in the direction of the circumfer-  con lantern that is easy to
make and change the di- ence.
ameter thereof is provided. According to the invention the lens for a
lantern     The center bolt of the lantern fastens the lower is made by
bending a thin transparent film with a fine   25  lantern body and the top
lid so that a tightening torque prism-shaped linear fresnel lens formed on
the sur-   is evenly applied to the lantern lens cover, and no face thereof
and joining the same to the inner surface  strong force is applied locally,
making possible a thin of a transparent cylindrical cover, in which several
lin-  cover and improved transmission factor. ear fresnel lenses are
arranged parallel in the longi-    Because the lantern lens is made by
joining the tudinal direction so as to contact another.      30   f ilm of
a linear fresnel lens to the inner surface of the The abovementioned
several linear fresnel lens-   cylindrical cover, longitudinal contact
joints are pro- es can be formed on a single transparentfilm surface.
vided to the development of the film and are joined Furthermore, several
linear fresnel lenses can be  each other. This makes the length of a mold
fraction- arranged in longitudinal direction and provided with  al. Several
lenses can be arranged parallel in the longitudinal contact joints.
35  longitudinal direction to make multiple levels of LED According to the
Invention a lantern is provided in  bases for a large lantern using a mold
for a small lin- which the lowerlantern body and a top lid are support-
ear fresnel lens. Moreover, by forming linear fresnel ed by a center bolt.
and the lantern lens is inserted  lens molds parallel in the longitudinal
direction, a sin- into cover-gripping slits individually established on
gle sheet comprising several fresnel lenses longitu- the lower lantern body
and the top lid, and many LEDs   40   dinally can be made for better
productivity. are arranged radially at the focal circle of the lantern  The
fine linear fresnel lens loses its lens function lens.
if water droplets collect on the surface thereof; there- In an development
of the invention, a lantern with  fore the lantern especially used in the
region of cold a similar construction as the abovementioned lantern
climate is best made by sealing the areas such as the is provided in which
light sources of a plurality of  45   gap between the cover and the top lid
and the lower LEDs are arranged in multiple levels, and lantern     lantern
body, the electric-wire-penetrating part and lenses are established in
multiple levels so as to cor-  the center-bolt-penetrating part of the
lower lantern respond to each level of the LEDs, said lantern lenses  body
with a packing, sealing material and an 0-ring are connected by a ring or
rings that is or are provided  airtight electric-wire-penetrating fixture
to make the with slits on the upper and lower surfaces thereof.    50
lantern airtight. It is even better if a desiccant is pro- in this lantern
the lantern lens cover can be made  vided within the lantern to prevent dew
condensation of a single cover comprising an upper part and a lower  of the
fresnel lens. As such, the LED will not discon- part, inside which a
required number of upper and     nect and can be used semi-permanently with
no need lower fresnel lenses are joined to the inner surface of  for any
maintenance. the cover either individually with the upper and lower  55
The lantern in accordance with claim 1 provides lenses contacting each
other or as a single piece.    an economical beacon lantern and a lantern
lens us- Preferably the lantern is constructed airtight, and  ing LEDs
consuming little energy, with good trans- a desiccant is provided therein
to prevent dew con-   mission factor of the lens, which is easy to manufac-
3    
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easy to make improvements thereto In-        fig. 3 is a bottom view of
fig. 2; cluding a design change, with no possibility of discon-   fig. 4 is
a cross sectional view of fig. 2; nection nor need for maintenance, etc..
fig. 5 is a partially cut-off front view of a lantern In addition to the
abovementioned effect, the lan-     of another embodiment; tern in
accordance with claim 2 concentrates parts in   5  fig. 6 is a partially
cut-off front view of a lantern the upper part of the cover, uses a short
lead, ellmin-   of another emodiment; ates disconnection, tion, and
prevents flooding of the    fig. 7 is a partially cut-off front view of a
lantern flasher unit even in the rare case of flooding of the     of
another embodiment; cover.
fig. 8 is a plan view of a linear fresnel lens; The lantern lens in
accordance with claim 3 is  10     fig. 9 is a side view and a partially
enlarged view made of an elastic sheet with a fine linear fresnel lens  of
fig. 8; formed on the surface thereof, which is joined with the   fig. 10
is a plan view of an another embodiment inner surface of the cylindrical
cover. The edges of the  of a linear fresnel lens; sheet are joined each
other while the elasticity of the   fig. 11 is a side view and a partially
enlarged view sheet press the sheet against the inner surface of the   15
of fig. 10; cover. As such, a cylindrical fresnel lens is easily      fig.
12 is a process drawing of a thin cylindrical manufactured with excellent
transmission factor.          fresnel lens; Also, the fresnel surface is
not exposed to the outside   fig. 13 is a process drawing of a thin
cylindrical air. requiring minimum maintenance such as clean-
fresnel lens; ing.                                              20
fig. 14 is a conceptual drawing of a conventional In addition to the
abovementioned effects, a           cylindrical fresnel lens. shorter mold
will suffice to manufacture the lens in      Fig. 1 shows a central cross
section of a lantern accordance with claim 5; therefore It is easy to man-
embodying the present invention. Reference numeral ufacture a lantern of a
large diameter.                1 is a thin fresnel lens made by rolling and
welding the Using the lantern lens In accordance with claim   25   edges of
a thin, transparent film of acrylic resin, etc. 3, It is quite easy to
manufacture a multi-level cylin-  with a fine-pitched surface (see fig. 10)
that is formed drical fresnel lens.                                   by
heating and pressing a mold for a thin linearfresnel Using the lantern lens
in accordance with claim    lens to form a cylinder. The thickness of the
transpar- 4, it is possible to take advantage of the capability of  ent
film is 0.5 mm, and the pitch between serrations a press to make a
multi-level cylindrical fresnel lens   30   of the linear lens is 0.1 mm in
this embodiment. The even more easily.
edges are overlapped and ultra-sonically welded. Using the lantern lens In
accordance with claims       Because the joint has no lens effect, the
overlap 4 and 5 a short mold is sufficient to manufacture a    should be as
small as possible; approximately 2 mm multi-level cylindrical fresnel lens,
and it Is quite easy  in this embodiment. The overlap of this scale hardly
to manufacture a cylindrical fresnel lens for a large   35   affects the
effect of the lantern because of the many lantern with large lighting power
using multi-level LED  light sources that are distributed on the horizontal
cir- light source.                                          cumference.
Furthermore, the joint is perpendicular Using the lantern in accordance
with claim 7, the  and parallel to the cylindrical center in this embodi-
lantern can be assembled by tightening one center      ment, but by
arranging it to be a little diagonal, the ef- bolt only: therefore it is
easy to assemble the lantern,   40  fect of the joint will be not even if
the light source is and force is applied evenly to the cylindrical cover,
in the center of the cylinder. In order to narrow the making possible a
lantern with a thin cover and good   width of the joint, the contacting end
faces can adhere light transmission.                                    to
each other. In order to secure a sufficient adhesion Using the lantern In
accordance with claim 8, in   area, the mutually-facing parts can be bent
at a right addition to the abovementioned effects, It is possible   45
angle to make narrow flanges to adhere to each other. to easily manufacture
a large lantern with multiple-   In this embodiment, the fresnel lens
surface is on the level LED light source.
outer surface, but it can be established on the inner Using the lantern in
accordance with claim 11, It  surface as well. Also in this embodiment, the
fresnel is possible to manufacture a lantern that is airtight,  lens 1 is a
cylindrical shape, but it can also be a frus- maintenance-free and
semi-permanently usable with  50  turn of a cone with a tapered lateral
surface. no possibility of dew condensation even if it is used
Reference numeral 2 is a transparent cover with in a cold region.
a flanged bottom. Inside the cover, at the upper part, Embodiments of the
present invention are descri-   there is a solar battery panel 3 molded in
a transpar- bed with reference to the drawings, in which:          ent
silicon 4, which releases heat and avoids temper- Fig. 1 Is a central cross
sectional view of an em-   55   ature rise. Together with the curved top
surface, It in- bodiment of the present invention;                 creases
the convergence effect by the lens effect to fig. 2 is a partially cut-off
front view of a lantern  improve the power generating performance of the of
another embodiment;                             panel. Reference numeral 5
is a lead, 6 is a flasher 4    



7                    EP0449219 B1                     8 unit case, 7 is a
flasher unit, 8 is a lead line connecting  base 11 is mounted at a
prescribed height onto the the flasher unit and the battery, 9 is a set
screw, 20  lantern support 19 via bolts 24 that run through sup- is a set
of LEDs, 11 Is a base; and in this embodiment  porting columns 23. fourteen
LEDs are arranged radially on a horizontal      In this embodiment, the
thickness of the film of circumference on the bottom surface of the base
11,   5   the thin fresnel lens 1 is 0.5 mm, and the thickness and a spacer
12 is used to mount the LEDs precisely  of the transparent cylinder cover 2
is 3 ro 4 mm. at the same level in the horizontal radial direction.    The
thin fresnel lens 1 is best made by bending Reference numeral 13 is a base
flange supporting a   a sheet of thin linear fresnel lens into a cylinder,
but lens mount 14 made of rubber, and the lens mount 14  that is not
absolutely necessary. Instead, in order to and the flasher unit case 6
support a super thin cyl-  10   use a small press or mold, several divided
fresnel Indrical fresnel lens 1 so as to maintain its roundness.  lenses
can be put to join the inner surface of the cy- Reference numeral 15 is a
union that is used to  linder cover. In this embodiment, the diameter of
the mount the lantern onto the beacon, 16 is a mounting  cylinder is 230
mm, and the lens part is divided into plate, 17 is a packing, and 14' is an
0-ring. In this em-  two as shown in fig. 4 with two discontinuities 1a, so
bodiment, by mounting the flasher unit at the upper   15  that a small
press or mold will suffice. Even then the part inside the cover. the lead
of the solar battery can  elasticity of the film is suffient to press the
film be housed in the flasher unit case so as to avoid ap-  against the
inner surface of the cover. For larger lan- plication of tension to the
lead. Even if water tomes  terns, the lens part can be divided into three
or four into the cover and stays in the lower part therein, the  for
economical reasons. flasher unit Itself Is not flooded.             20
Fig. 5 is an embodiment in which the lantern Fig. 2 is a partial cross
section showing a lantern  shown in f ig. 2 is doubled to make a larger
lantern. A and a lantern lens of another embodiment of the pres-  lantern
lens is mounted over the other lantern lens via ent invention. Fig. 3 is a
bottom view thereof, and fig.  a ring 25 that has slits 20 on the top and
bottom there- 4 is a cross sectional view of fig. 2.               of, and
two bases 11 are mounted on the lowerlantern Reference numeral 1 is a thin
fresnel lens made   25   body 19 via bolts 24 that run through supporting
col- by bending a thin transparent film with a fine prism-  umns 23. shaped
linear fresnel lens formed on the surface         Fig. 6 is a partial cross
sectional front view of an thereof, which is made to join with the inner
surface  embodiment, in which the transparent cylindrical cov- of the cover
of a transparent cylinder 2 to constitute  er2of the lantern lens of fig. 5
is made of a single cov- a lantern lens. The film of the linear fresnel
lens is  30  er, and two thin fresnel lenses that are joined to the
elastic; therefore it is sufficient that It is bent and  Inner surface
thereof are arranged parallel so as to joined with the Inner surface of the
cylinder cover to  contact each other, or the upper and lower lenses are
secure proper adhesion thereto. As a result, despite  formed on a single
sheet of film which is joined to the its super thinness, It is easy to
maintain its roundness,  inner surface of the cover. In this embodiment, in
or- and the edges will only have to be put together and   35   dertofurther
maintain the air-tightness of thelantern, need not adhere to each other;
therefore it is easy to  sealing material 29 of silicon resin, etc., is
used to seal assemble the lens with no seam joint.                the gap
between the cover and the top lid 18, and the The diameter of the focal
circle 1" of the lens can  gap between the cover and the lower lantern body
19, be freely selected by simply adjusting the diameter of  to prevent
water from going into the gap between the the cylinder and the lateral
length of the linearfresnel   40  cover and the top lid and/or the lower
lantern body re- lens, so that the number of LEDs 10 to be arranged
spectively and avoid destruction of the lantern by on the focal
circumference 1" can also be freely ad-  freezing, etc.. The lower lantern
body and the center justed for easy increase of lighting power. In this em-
bolt are kept airtight by an O-ring 26 established on bodiment, eighty LEDs
10 are arranged on the base    the center bolt, and the
electric-wire-penetrating part 11.
45  in the lower lantern body is also kept airtight by a wa- Reference
numeral 18 is a top lid, 19 is a lower  tertight electric-wire-penetrating
fixture 27. Refer- lantern body, each having a slit 20 into which the up-
ence numeral 28 is a desiccant such as silicagel fas- per end and the lower
end of the lantern lens compris-  tened to the inner surface of the lower
lantern body. ing the transparent cylindrical cover 2 and the thin     Fig.
7 shows an embodiment conprising the light fresnel lens are Inserted
respectively, while the pack-  50  source of LEDs that is established in
four levels, In ing keeps the whole unit watertight. Reference nu-   which
a linear fresnel lens 1 is established in four lev- meral 22 is a center
bolt supporting the top lid 198 at  els, with each focal circle 1
positioned at the LEDs a certain height over the lower lantern body 19. The
of each level, and the linear fresnel lens is joined to center bolt makes
possible a simple construction of  the innersurface of the cover as a
multi-level unitwith the lantern, and helps avoid excessive force to be ap-
55   each level connected to each other via upper and low- plied to the
cylinder cover 2; therefore the transparent  er contact joints or as a
single piece. The linear fres- cylinder cover can be made thin,
constributing to bet-  nel lens can also be cut in the longitudinal
direction ter transmission factor of the light of the lantern. The  and
provided with contact joints.    9                    EP 0 449 219 B1
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Fig. 8,10,11, 12 and 13 show the process of mak-      thereby being held in
the bent shape. ing a thin fresnel lens. Fig. 8 is a plan view of a linear
fresnel lens 1 made of a fine prism-shaped linear      2. Afresnel type
drum lens for a lantern comprising fresnel lens surface formed on the
transparent resin      a transparent flexible film (1) having a plurality
of film of a flexible thin plate; fig. 10 is a plan view of two    5  fine
prism-shaped linear fresnel lens patterns (1) linear I resnel lenses formed
parallel on a single film   formed side by side on a surface thereof, said
surface, and figs. 9 and 11 are a side view and an en-    film being bent
to a cylindrical or frustroconical larged partial view of figs. 8 and 10
respectively. The   shape with the center lines (1') of the linear fres-
arrows show the convergence (or path) of horizontal       nel lens patterns
forming horizontal rings, and beams of light after passing through the
lens. Refer-  10  held in such shape. ence numeral 1' is the center line of
the fresnel lens, and 1b is a linear light-emitting surface of the lens.
3. Afresnel type drum lens for a lantern, comprising Fig. 12 shows a
process of bending the linear          a plurality of flexible transparent
films (1), each fresnel lens 1 in which the fresnel center line 1' forms
having a fine prism-shaped linear fresnel lens a horizontal ring, and fig.
13 is a perspective view of   15  pattern with a fresnel center line (1')
formed on the cylindrical thin fresnel lens 1 which is made by      a
surface thereof, each film being bent to cylin- completely rolling the
linear fresnel lens and matching   drical or frustroconical shape with the
center the edges. Fig. 14 is a conceptual drawing of a con-      lines (1')
forming a horizontal ring, and means for ventional cylindrical fresnel
lens.                       holding said films in the bent shape and for
locat- This manufacturing method allows the fresnel   20      ing the bent
films one on top of the other to form surface to be easily formed on either
the outer or in-    a common cylinder or frustrocone. ner surface. With a
convenional cylindrical lens, direct formation of a fresnel surface on the
inner surface of  4. A fresnel type drum lens as claimed in claim 2 or a
cover is impossible because it is difficult to remove   3, further
comprising a transparent cover of cyl- the mold. However, by the method
described above,   25    indrical or frustroconical shape, said film or
plur- a cylindrical lens with an inner fresnel lens can be      ality of
films being arranged at the inside of the easily produced by making a film
with a fresnel sur-      cover and pressed by its elasticity against the
in- face on the inner surface thereof join with or adhere     ner surface
of the cover and thereby held in the to the inner surface of the lens cover
or a transparent   bent shape. cylinder. Also, by supporting the fresnel
lens inner   30 surface within the cover as shown in fig. 1, orsupport-  5.
A fresnel type drum lens as claimed in any of ing itso as to join with the
inner surface of the cylinder  claims 1 to 4, wherein said film or each of
said as shown in fig. 2. 3. 5. 6 or 7, nor force is applied to  films is
further subdivided in the vertical direction the cylindrical fresnel lens;
therefore, the lens can be  into a plurality of pieces and adjoining side
edges made as thin as possible, resulting in a high-   35       thereof are
in contact with each other. transmission factor. In this embodiment, the
light source of the lantern  6. A lantern comprising a fresnel-type drum
lens consisting of LEDs is arranged on a horizontal circum-    formed by at
least one thin flexible film having a ference, but the lantern lens of the
present invention    linearfresnel lens pattern formed on one surface can
also be applied to be ordinary beacon lantern   40    thereof and being
bent to cylindrical or frustro- having the light source in the center of
the lantern, in  conical shape and held in such shape, and com- which case
the focal point of the lens should be ar-      prising a light source
having a plurality of LEDs ranged to be in the center of the lantern.
(10) radially distributed on a horizontal circumfer- ence inside said
cylindrical fresnel lens (1) on the 45      focal circle thereof. Claims 7.
A lantern in accordance with claim 6 comprising: 1. A fresnel type drum
lens for a lantern comprising            a transparent cover (2) embedding
a solar a thin transparent film (1) having a fine        battery (3) at the
upper inner surface thereof; prism-shaped linear fresnel lens pattern (1)
so             a flasher unit case(6) mounted on the low- formed on the
surface thereof, the film being bent     er surface of the upper portion of
the cover (2), to a cylindrical or frustroconical shape with the      in
which the upper edge of the cylindrical fresnel center line (1') of the
fresnel lens pattern forming   lens (1) is inserted into and fastened at
the upper a horizontal ring.                                     periphery
thereof, a flasher unit (7) housed there- and a transparent cover (2) of
cylindrical or  55  in, and a light source (10) supported in the bottom
frustroconical shape said bent film (1) being lo-     center thereof; cated
inside the cover (2) and pressed by its elas-          and a lens support
(14) Inserted into and ticity against the inner surface of the cover (2),
fastened at the lower inner surface of the cover 6    9
EP 0 449 219 B1                   10 



Fig. 8. 10. 11. 12 and 13 show the processof mak-       thereby being held
in the bent shape. ing a thin fresnel lens. Fig. 8 is a plan view of a
linear fresnel lens 1 made of a fine prism-shaped linear       2. A fresnel
type drum lens for a lantern comprising fresnel lens surface formed on the
transparent resin       a transparent flexible film (1) having a plurality
of film of a flexible thin plate: fig. 10 is a plan view of two    5  fine
prism-shaped linear fresnel lens patterns (1) linear fresnel lenses formed
parallel on a single film      formed side by side on a surface thereof,
said surface. and figs. 9 and 11 are a side view and an en-      film being
bent to a cylindrical or frustroconical larged partial view of figs. 8 and
10 respectively. The     shape with the center lines (1 ) of the linear
fres- arrows show the convergence (or path) of horizontal         nel lens
patterns forming horizontal rings, and beams of light after passing through
the lens. Refer-  10   held in such shape. ence numeral 1' Is the center
line of the fresnel lens, and 1b is a linear light-emitting surface of the
lens.  3. Afresnel type drum lens fora lantern, comprising Fig. 12 shows a
process of bending the linear           a plurality of flexible transparent
films (1), each frestiel lens I in which the fresnel center line 1 forms
having a fine prism-shaped linear fresnel lens a horizontal ring. and fig.
13 is a perspective view of   15  pattern with a fresnel center line (1')
formed on the cylindrical thint fresnel lens 1 which is made by       a
surface thereof, each film being bent to cylin- completely roilling the
linear fresnel lens and matching     drical or frustroconical shape with
the center the edges. Fig. 14 is a conceptual drawing of a con-
lines (1') forming a horizontal ring, and means for ventional cylindrical
fresnel lens.                        holding said films in the bent shape
and for locat- This manufacturing method allows the fresnel   20       ing
the bent films one on top of the other to form surface to be easily formed
on either the outer or in-      a common cylinder or frustrocone. tier
surface. With a convenional cylindrical lens, direct formation of a fresnel
surface on the inner surface of  4. A fresnel type drum lens as claimed in
claim 2 or a cover is impossible because it is difficult to remove     3,
further comprising a transparent cover of cyl- the mold. However. by the
method described above,   25      indrical or frustroconical shape, said
film or plur- a cylindrical lens with an inner fresnel lens can be
ality of films being arranged at the inside of the easily produced by
making a film with a fresnel sur-        cover and pressed by its
elasticity against the in- face on the inner surface thereof join with or
adhere  ner surface of the cover and thereby held in the to the inner
surface of the lens cover or a transparent     bent shape. cylinder. Also.
by supporting the fresnel lens inner   30 surface within the cover as shown
in fig. 1, or support-  5. A fresnel type drum lens as claimed In any of
ing it so as to join with the inner surface of the cylinder  claims 1 to 4,
wherein said film or each of said as shown in fig. 2. 3. 5. 6 or 7, nor
force is applied to   films is further subdivided in the vertical direction
the cylindrical fresnel lens: therefore, the lens can be    into a
plurality of. pieces and adjoining side edges made as thin as possible,
resulting in a high-   35         thereof are in contact with each other.
transnmission factor. In this embodiment. the light source of the lantern
6. A lantern comprising a fresnel-type drum lens consisting of LEDs is
arranged on a horizontal circum-     formed by at least one thin flexible
film having a ference. but the lantern lens of the present invention
linear fresnel lens pattern formed on one surface can also be applied to be
ordinary beacon lantern   40      thereof and being bent to cylindrical or
frustro- having the light source in the center of the lantern. in   conical
shape and held in such shape, and com- which case the focal point of the
lens should be ar-        prising a light source having a plurality of LEDs
ranged to be in the center of the lantern.                 (10) radially
distributed on a horizontal circumfer- ence inside said cylindrical fresnel
lens (1) on the 45      focal circle thereof. Claims 7. A lantern in
accordance with claim 6 comprising: 1. A fresnel type drum lens for a
lantern comprising              a transparent cover (2) embedding a solar a
thin transparent film (1) having a fine         battery (3) at the upper
inner surface thereof; prism-shaped linear fresnel lens pattern (1)   50
a flasher unit case (6) mounted on the low- formed on the surface thereof,
the film being bent   er surface of the upper portion of the cover (2), to
a cylindrical or frustroconical shape with the       in which the upper
edge of the cylindrical fresnel center line (1') of the fresnel lens
pattern forming    lens (1) is inserted into and fastened at the upper a
horizonital ring.                                     periphery.thereof, a
flasher unit (7) housed there- and a transparent cover(2) ofcylindrical or
55  in. and a light source (10) supported in the bottom frustroconical
shape. said bent film (1) being lo-     center thereof; cated inside the
cover (2) and pressed by its elas-           and a lens support (14)
inserted into and ticity against the inner surface of the cover (2).
fastened at the lower inner surface of the cover 6    11
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and supporting the lower edge of the fresnel lens     flache eine Anzahl
von feinen prismenformigen Ii- (1);
nearen Fresnellinsenmustern (1) nebeneinander in which the fresnel lens is
supported con-     geformt ist, wobel die Folie zu einer zyllndrischen
centrically with the cover (2) maintaining a small    oder
kegelstumpfformigen Form, bei der die Mit- gap between the lens (1) and the
inner surface of   5  tellinien (1') der linearen Fresnellinsenmuster ho-
the cover (2).                                        rizontale Ringe
bilden, gebogen und in dieser Form gehalten ist. 8. A lantern as claimed in
claim 6, wherein a top lid (18) is supported at a pre-  3.
Fresnel-Trommellinse fur sine Laterne, mit einer scribed position by a
center bolt (22) established   10  Anzahl von flexiblen transparenten
Folien (1), at the lower lantern body (19),                       von denen
jede ein auf ihrer Oberflfiche geform- and the lens (1) is supported by
inserting      tes feines prismenformiges lineares Fresnellin- the same
into cover-gripping slits (20) individually  senmuster mit einer
Mittellinie (1') aufwelst, wo- established on the lower lantern body (19)
and        be! jede Folle zu einer zylindrischen oder kegel- the top lid
(18).                            15       stumpfformigen Form, in der die
Mittellinien (1') eanen horizontalen Ring bilden, gebogen let, und 9. A
lantern as claimed in claim 6 and comprising         Mittel zum Halten der
Folien in dem gebogenen several lenses,
Zustand und zum Anordnen der gebogenen Foli- wherein a top lid (18) is
supported at a pre-   en Obereinander zur Bildung aines gemeinsamen scribed
position by a center bolt (22) established   20  Zylinders oder
Kegelstumpfes. at the lower lantern body, the lenses are inserted to
cover-gripping    4. Fresnel-Trommellinse nach Anspruch 2 oder 3, slits
(20) individually established on the lowerlan-  die ferner eine
transparente Abdeckung von zy- tern body (19) and the top lid (13),
lindrischer oder kegelstumpfformiger Form auf- said lantern lenses are
connected by a ring   25  weist, wobei die Folie oder Anzahl von Folien an
(25) or rings that is or are provided with cover-     der Innenseite der
Abdeckung angeordnet und gripping slits (20) on the top surface and bottom
durch ihre Elastizitft gegen die Innenflache der surface thereof
respectively,                         Abdeckung angedrUckt und dadurch in
dem ge- and a plurality of LEDs are radially ar-        bogenen Zustand
gehalten ist ranged at the focal circle (1") of each lantern lens   30 in
multiple levels.                               5. Fresnel-Trommellinse nach
einem derAnspruche 1 bis 4, 10. A lantern in accordance with one of claims
6 to 9,    wobei die Folie oderjede Folie farner In Vertikal- wherein the
lantern is constructed airtight and a     richtung in eine Anzahl von
StOcken geteilt ist und desiccant is provided within the lantern to prevent
35  benachbarte Seitenkanten dieser Stucke in Be- dew condensation on the
fresnel lens (1).             ruhrung miteinander sind. 6. Laterne mit
einer Fresnel-Trommallinse, die ge- Patentanspruche
bildet ist durch mindestens sine donne flexible 40      Folie, die auf
ihrer einen Oberflache sin lineares 1. Fresnel-Trommellinse fOr eine
Laterne, mit             Fresnellinsenmuster geformt hat und zu einer zy-
elaer dunnen transparenten Folie (11), an deren       lindrischen oder
kegelstumpff6rmigen Form ge- Oberflache ein feanes prismenformiges lineares
bogen und in dieser Form gehalten ist, und mit ei- Fresnellinsenmuster (1)
geformt ist, wobei die        ner Lichtquelle mit einerAnzahl von LED (10),
die Folie zu einer zyllndrischen oder kegelstumpffor-  45  radial auf einem
horizontalen Umfang innerhalb migen Form gebogen ist und die Mittellinlen
(1')      der zylindrischen Fresnellinse (1) auf deren Fo- des
Fresnellinsenmusters einen horizontalen           kalkreis verteilt sind.
Ring bildet, und einer transparenten Abdeckung (2) von zylin-  7. Laterne
nach Anspruch 6, mit drischer oder kegelstumpfformiger Form, wobel  50
einer transparenten Abdeckung (2), die an ihrer die gebogene Folie (1)
Innerhalb der Abdeckung        oberen inneren Oberflache sine Solarbatterie
(3) (2) angeordnet und durch ihre Elastizitdt gegen       umschliel~t; die
InnenflOche der Abdeckung (2) angedrfckt lst      einem Gehause (6) eaner
Blinkeinheit, das an der und dadurch in dem gebogenen Zustand gehal-
unteren Flache des oberen Tells der Abdeckung ten wird.
55       (2) angeordnet ist, wobei die obere Kanta der zylindrischen Fres-
2. Fresnel-Trommellinse ffir sine Laterne, mit einer      nellinse (1) an
ihrem oberen Umfang eingesetzt transparenten flexiblen Folle (1), auf deren
Ober-    und befestigt ist, einer in dem Gehiuse angeord- 7    13
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Bodens des Gehauses gehaltenen Lichtquelle           cylindrique ou
tronconique, ledit film courbe (1) (10):
6tant situe a l'intbrieur du couvercle (2) et appuyb und einer
Linsenhalterung (14), die in die untere    par son 6lasticite contre la
surface interne du innere FlAche der Abdeckung eingesetzt und be-   5
couvercle (2), af in d'etre maintenu dans sa forme festigt ist und die
untere Kante der Fresnellinse    courbbe. (1) abstiltzt; wobei die
Fresnellinse konzentrisch mit der Ab-  2. Lentille A 6chelons du type
lentille de Fresnel deckung (2) gehalten und ein keiner Abstand
pour une lanterno comprenant un film flexible zwischen der Linse (1) und
der InnenflAche der  10  transparent (1) ayant une pluralltb de fines
confi- Abdeckung (2) gebildet Ist.                          gurations (1)
de lentilles de Fresnel lin6alres en forme de prismes form6es c6te-a-c6te
sur une 8. Laterne nach Anspruch 6,                             surface de
celui-ci ledit film 6tant courbb selon wobei ein oberer Deckel (18) in
elner vorgegebe-     une forme cylindrique ou tronconique, les lignes nen
Lage durch eonen am unteren Laternenge-   15     centrales (1') des
configurations de lentilles de house (19) vorgesehenen Mittelbolzen (22)
ge-        Fresnel lin6alres formant des anneaux horizon- tragen lst.
taux, et maintenus dans cette forme. und die Linse (1) gehalten istdurch
Einsetzen in die Abdeckung umgreifende Schlitze (20), die je-  3. Lentille
A 6chelons du type lentille de Fresnel weils am unteren Laternengehause
(19) und dem   20   pour une lanterne, comprenant une pluralite de oberen
Deckel (18) ausgebildet sind.                films transparents flexibles
(1), ayant chacun une fine configuration de lentille de Fresnel Ii- 9.
Laterne nach Anspruch 6,                             n6aire en forme de
prisme avec une ligne centra- mit mehreren Linsen.
le (1 ) de Fresnel formbe sur une surface de celul- wobei ein oberer Deckel
(18) in elner vorgegebe-  25  ci, chaque film btant courbe selon une forme
cy- nen Lage durch einen am unteren Laternenge-          lindrique ou
tronconique, les lignes centrales (1') hMuse vorgesehenen Mittelbolzen (22)
getragen        formant un anneau horizontal, et des moyens lst,
pour maintenir lesdits films dans la forme cour- die Linsen in die
Abdeckung umgreifende Schlit-      bee et pour disposer les films courb6s
lun sur ze (20) eingesetzt sind, die einzeln am unteren   30  I'autre afin
de former un cylindre ou tronc de cone Laternengeliduse (19) und dem oberen
Deckel          commun. (13) ausgebildet sind, die Linsen der Laterne durch
einen oder mehrere  4. Lentille A 6chelons du type lentille de Fresnel se-
Ringe (25) verbunden sind, der oder die mit die     Ion la revendication 2
ou 3, comprenant en outre Abdeckung umngreifenden Spitzen (20) an ihrer  35
un couvercle transparent de forme cylindrique ou Ober- und Unterseite
versehen sind,                  tronconique, ledit film ou ladite pluralit6
de films und eine Vielzahl von LED radial am Fokalkreis 1     btant agence
a l'int~rieur du couvercde et appuyb jeder Lalernenlinse in mehreren Ebenen
ange-         par son blasticitb contre la surface interne du ordnet sind.
couvercle et par consbquent, maintenu dans la 40      formo courb6e. 10.
Laterne nach einem der AnsprOche 6 bis 9, wobei die Laterne luftdicht
ausgebildet und ein  5. Lentille a echelons du type lentille de Fresnel se-
Trocknungsmittel innerhalb der Laterne ange-         Ion l'une quelconque
des revendications I A 4, ordnet ist, um des Kondensleren von Tau an der
dans laquelle ledit film ou chacun desdits films Fresnellinse (1) zu
verhindern.             45       est en outre subdivise dans la direction
verticale en une pluralitb de pieces, et les bords lateraux contigus de
celui(ceux)-ci etant en contact les Revendlcatlons
uns avec les autres. 1. Lentille A 6chelons du type lentille de Fresnel  5o
6. Lanterno comprenant une lentille A echelons du pour une lanlerne
comprenant                         type lentille de Fresnel form6e par au
moins un un film mince transparent (1) ayant une        mince film flexible
ayant une configuration lilnai- fine configuration (1) de lentille de
Fresnel lineai-  re de lentille de Fresnel form6e sur une surface re en
forme de prisme formbe sur la surface de       de celul-ci et btant courbb
selon une forme cylin- celul-ci, le film etant courbb selon une forme cy-
55  drique ou tronconique et maintenu dans cette for- lindrique ou
tronconique, la ligne centrale (1') de  me, et comprenant une source
lumineuse ayant la conf iguration de lentille de Fresnel formant un  une
pluralite de LED (10) reparties de manibre ra- anneau horizontal.
diale sur la circonfbrence horizontale A l'interieur 8    15
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7. Lanterrie conforme a la revendication 6 compre- nant:
5 un couvercle transparent (2) renfermant une pile solalre (3) A sa surface
superieure inter- ne; un boitler (6) d'unit6 A eclairs lumineux monte sur
la surface inferieure de la partie supe-   10 rieure du couvercle (2), dans
lequel le bord supe- rieur de la lentille cylindrique de Fresnel (1) est
In- s6re dans sa peripherie superleure etf ix a celle- ci, une unite (7) a
eclairs lumineux log6e A l'int6- rieur. et une source lumineuse (10)
supportee   15 lans le centre inf~rieur de celle-cl; et un support de
lentille (14) Insere dans la surface inferieure interne du couvercde et
fixe A celul-ci et supportant le bord inferieurde la lentille de Fresnel
(1);                              20 dans laquelle la lentille de Fresnel
est sup- portee de maniere concentrique avec le couver- cle (2). maintenant
un petit intervalle entre la len- tille (1) et la surface Interne du
couvercle (2). 25 8. Lanterne selon la revendication 6, dans laquelle un
couvercle sup6rieur (18) estsupporte dans une position dtebrminee parun
boulon central (22) dispose au niveau du corps (19) de la lanterne
inferieure,              30 et la lentille (1) est supportee en l'inserant
dans des fentes (20) de fixation du couvercle, dis- posees individuellement
sur le corps (19) de lan- terne inferieur et le couvercle superieur (18).
35 9. Lanterne selon la revendlcation 6 et comprenant plusieurs lentilles.
dans laquelle un couvercle superieur (18) est supporte dans une position
dbterminee par un boulon central (22) dispose au niveau du corps   40 de
lanterne Infbrieur, les lentilles sont inserees dans les fentes (20) de
fixation du couvercle etablies Individuel- lement sur le corps inferleur
(19) de la lanterne et le couvercle superieur (13),                 45
lesdites lentilles de lanterne sont connec- tees par un ou des anneaux qui
est ou sont pour- vu(s) de fentes (20) de fixation du couvercle sur la
surface supdrieure et sur la surface Inferieure de celui-ci,
respectivement,                 50 et une pluralite de LED sont disposees
de manibre radiale au nIveau du cercde focal (1 ) de chaque lentille de
lanterne dans les niveaux mul- tiples. 55 10. Lanterne selon l'une des
revendications 6 A 9, dans laquelle la lanterne est r6alisee etanche A Iair
et un dessicatif est place dans la lanterne 9    


