
LIGHTNING PROTECTION FACILITY TECHNICAL) [0001]        The present invention relates to a
lightning protection facility that dissipates ions into the air to decrease an electric field in the air for
protecting a structure from lightning strokes and, more particularly, it relatesto a charge dissipater of
such a lightning protection facility. BACKGROUND ART [0002] The proximity of an electrically charged
thundercloud causes an electric field to be generated between the thundercloud and the ground The
electric field intensity grows gradually until causing an electric hreakdowi in theto generate an electric
discharge between the thundercloud and the earth's surface. This is a lightning stroke. There have
been known lightning protection facilities each having a charge dissipater (also referred to as an ion
dissipater or an ionizer) installed on or around a structure (a building or the like) to be protected from
lightning strokes and constructed to dissipate, into the air,s of an opposite po1 arity to that r a lower
part of the thundercloud to decrease an electric field generated over the structure and thereby delay
occurrences of the lightning strokes (see Patent Document 1 and 2). [0001]        Examples of
conventional charge dissipaters include umbrella-shaped charge dissipaters, ball-shaped charge
dissipaters, and dissipation wires. Such dissipaters make use of a point discharge phenomenon inch is
a natural phenomenon, at a time of 



a thunder stroke in order to dissipate charges induced at a structure to be protected, the ground or the
like for decreasing the electric field, thus preventing abrupt transfer of the charges and preventing
damages due to direct lightning strokes. RELATED ART DOCUMENT PATENT DOCUMENTS [0004i
Patent Document I japanese Laid-Open Patent Application, Publication No S53-39450 Patent
Document 2: US Patent No. 5043527 SUMMARY OF THE INVENTION PROBLEM TO BE SOLVED
BY THE INVENTION 10005]        These charge dissipaters are composed of thin wires of small
diameter, that s, protruding rods, however,and therefore there is a risk that these charge dissipaters
nay be da d due to occurrences of self-induced vibrations when used in an envi men 



in which swept areas of the charge dissipaters are increased by icing, snow aeeretiox the like or n an
environment in which strongd blows. [00061 The present invention has beend- under these situations,
and it is an objective of the present invention to provide a lightning protection facility that can prevent
damages due to self-induced vibrations.  MEANS TO SOLVE THE PROBLEM [0007l -he present
invention provides a lightning protection facility comprising.  a pole erected on a structure or on the
ground;         a plurality of needle-like conductive objects disposed on a tip of the pole and extending
radially therefrom; and         a reinforcement member disposed to cross two or more of the plurality of
needle-like conductive objects and Fixed to the needle-like conductive objects. 



EFFECT OF THE INVENTION [00081         ['he present invention provides a lightning protection
facility which, even when used in an envircin which swept areas of a plurality of needle-like conductive
objects are increased by icing or the like or in an environment in which strong wind blows, can prevent
damages of the needle-like conductive objects due to self-induced vibrations to stably contribute to
preve.ntiniz damages due to direct lightning strokes. BRIEF DESCRIPTION OF THE DRAWINGS
[00091        FIG. I is a schematic diagram showing a lightning protection facility according to an
embodiment of the present invention. FIG. 2 is a diagram showing a charge dissipater viewed from
above in FIG I. FIG 3 is a diagramor charge dissipater viewed laterally in FIG I FIG. 4 is a perspective
diagram ofa fastener shown in FIG 3.        FIG 5 is a diagram showing a state of a pole and a plurality
of protruding rods just joined by thermite welding.        FIG 6 is a partially broken enlarged diagram of a
nugget and a wrapper tube of FIG. 5, viewed from an X direction.          FIG 7 is a diagram showing a
resin-coating region of the charge dissipater, the charge dissipater in FIG 1 being viewed from a
direction orthogonal to the axis of the 



- pole.         FIG. 8 is a diagram showing the resin-co ng region of the charge dissipater, the charge
dissipater in FIG 1 being viewed from a top end side of the pole. EMBODIMENTS FOR CARRYING
OUT THE INVENTION IOU I 01         Now, an embodiment of the present invention will be described
with reference to the drawings. Like constructions will be denoted by like reference numerals and
detailed descriptions thereof will be omitted. [0011.I "Lightning protection facility>         First, a lightning
protection facility according to an embodiment of the present invention Abe described. FIG 1 is a
schematic diagram showing the lightning protection facility according toembodiment of the present
invention. As shown in FIG. 1 the lightning protection facility 1 according to the embodiment of the
present invention is a facility for preventing a lightning stroke into a structureample, a building)to be
protected and includes a pill!rality of charge dissipaters (also referred to as ion dissipatersionizers) 10,
an earth 20, and a conductive wire (for example, 



a stranded copper wire) 30. The plurality of charge dissipaters 10 are erected obliquely upward on the
sidewalls of the structure S to be protected. A plurality of protruding rods 12 of each of the charge
dissipaters 10 (see FIG 2) are connected electrically to the earth 20 via the conductive wire 30. [0t)
121          A negative electric field caused by the thundercloud grows to an extreme level at the tips of
the protruding rods 12 (see FIG 2) of each charge dissipater 10 causing the air to be ionized to
generate positively charged ions, which are released into the air (a point discharge phenomenon or a
so-called corolla discharge). Since the charge dissipaters 10 are electrically connected via the earth 20
to the ground around the structure S to be protected, so that positive charges arc supplied from the
ground to the charge dissipaters 10 he charge dissipaters 10 continue dissipating positive ions from
the protruding rods 12 as long as the thundercloud stays in the sky and thus there is a negative
electric Field generated. That 's, what is assumed to be happening is that         chargesc in the ground
around the earth 20, are transferred via the conductive wire 30 to the charge dissipaters 10 installed
on the structure S to be protccted, and then, those positive charges a -e dissipated from the charge
dissipaters 10 as positive ions. While the charge dissipaters 10 are dissipating positive ions, the
electric field intensity of a space over the charge dissipaters 10 is weakened, and a space havielatively
stronger electricfield intensity becomes a path for lightning strokes. Therefore, the space around the
charge dissipaters 10, which has a lower electric field intensity, less likely to become a path for
lightning strokes as compared to a space around which there are not provided those charge
dissipaters 10, meaning that the lightning protection facility I is effective for lightning prevention [00131
<Charge d         Now. description will be made of a structure of the charge dissipaters 10 according to
the embodiment of the present invention. FIG 2 is a diagram show ng a charge dissipater viewed from
above in FIG I, and FIG 3 is a diagram showing  



charge dissipater viewed laterally in FIG 1, FIG 4 is a perspective diagram of a fastener shown in FIG
3. FIG. 5 is a diagram showingate of a pole and a plurality of protruding rods just joined by thermite
welding. FIG. 6 is a partially broken enlarged diagram of a nugget and a wrapper tube in FIG. 5 v
iewed from an X direction. FIG 7 is a diagram showing aresin-coating region 74.the charge dissipater,
the charge dissipater in FIG 1 being viewed from a direction orthogonal to the axis of the pole. FIG 8 is
a diagram showing the resin-coating region of the charge dissipater, the charge dissipater in FIG 1
being viewed from a top end side of the pole. [0014] As shown in FIGS. 2 and 3, eachg dissipater 10 is
a so-called ball-shaped charge dissipater, and includes: a pole II, a plurality of protruding rods 12, a
plurality of latittide-direetion reinforcement members 13, a plurality of longitude-direction reinforcement
members 14, and a plurality of fasteners 15. Note that, in FIG 2, illustration of the plurality of fasteners
15 is omitted. [0015]         The pole II is a rod-like member made of a metal (for example, an SUS
steel), and has a base end secured to the structure S to be protected by a bracket, a bolt or the like.
[0016]         The plurality of protruding rods 12 are needle-like conductive objects disposed on a tip of
the pole 11 and extending radially therefrom, with at least one of the protruding rods 12 poi ing up ard.
in thebodthirty two protruding rods 12, of a diameter of.mrn, made ofan SUS steel extend radially to he
distributed evenly in a hemisphere of an outer diameter of I .2m centered around the  



[0017]        The plurality of latitude-direction reinforcement members 13 are 1E-shaped conductive
members of a metal (for example, an SUS steel), extending in a latitude direction of the hemisphere
centered around the tip of the pole 11. Each latitude-direction reinforcement member 13 is secured to
protruding rods 12 by fasteners 15 at places where it crosses these protruding rods 12. In the
embodiment, four latitude-direction e fore -tent members 13 with different radii are strung with spacing
from one another.  [0018]        The plurality of longitude-direction reinforcement members 14 are
conductive arc-shaped membe of a n maexample, an SUS steel), extending in a longitude direction of
the hemisphere centered around the tip of the pole 11. Each longitude-direction'ot member 14 is
secured to protruding rods 12 by fasteners 15 at places where it crosses these protruding rods 12. In
the embodiment, two longitude-direction reinforcement members 14 are placed to cross each other at
a right angle. [00191        As shown in FIG 4, the plurality of faste e- IS are conductivecross-shaped
fasteners made of a metal (for example, an SUS steel), each of which is crimped to be fixed to a
protruding rod 12 and a reinforcement member 13 or reinfOrcement member 14 (in FIG 4, the
latitude-direction reinforcement membera the protruding rod 12 and the reinforcement member 13 or
reinforcement member 14 to each other. [0020]  



As shown in FIG. 5 and FIG 6, the charge dissipater 10 further includes a nugget 6 and a wrapper ube
17. [0021]         The nugget 16 is a diameter enlarged portion formed by joining the tip of the pole II
and the plurality of protruding rods 12 to each other by thermite [0022]         The rapper tube 17 is a
cylindrical-shaped member, made of a me (for example, copper), through which base ends of the
plurality of protruding rods 12 are inserted. The wrapper tube 17 has a tapered top end portion with an
increasing diameter toward its top end. [0023]         In addition, as shown in FIG 7 and FIG 8, sections,
of the plurality of protruding rods 12, except for top ends thereof, the plurality of latitude-direction
reinforcement members 13, the plurality of longitude-direction reinforcement members 14, the plurality
of fasteners 15 and the wrapper tube 17 are covered withesin coati and a water-repellent coating (a
resin-coating region C of FIG 7 and FR 8 [0024] <Method o a utacturinu the charge Now, description ill
be made ofa method of nianuticturing a charge dissipater 10 of the embodiment of the present
invention First as shown in FIGS and FIG. 6, the tip of a pole II and the base ends of a plurality of tied
protruding rods 12 are jointed to each other by thermite welding. That is, a pole II and a plurality oftied
protruding rods 12 are placed intoa resin mould with the tip of the pole II and the base ends of the
plurality oftied protruding rods in contact withh other. A thermite 



and poured into the contact portion, to allow the ip of the pole 11 and the base ends of the plurality of
protruding rods 12 to he joined to each other by thermite welding and thereby form a nugget 16 After
the formation of the nugget 16, the welded pole 11 and plurality of protruding rods 12 are taken out f
the mould, followed by inserting the plurality of protruding rods 12 through a wrapper tube 17, and
securing the base end of the wrapper tube 17 to the top end of the nugget 16 with an adhc.sive orlike.
[00251         Subsequently, as shown in FIG 7 and FIG 8, a given number of protruding rods 12 are
bent at their base end sides so as to be spread open at a given angle. Then, a latitude-direction
reinforcement member 13 corresponding to the spread open protruding rods 12 is placed at a given
position and secured to those protruding rods 12 by fasteners 15 at places where it crosses the
protruding rods 12. These steps are repeated for all protruding rods 12 and all latitude-direction
reinlbrcement members 13 in order, siarting from protruding rods 12 to be bent at a greatest angle and
from a latitude-direction reinforcement member 13 to be positioned closest to the pole 11. [0026]
After all the protruding rods 12 have been spread open so as to extend radially and all the
latitude-direction reinforcement members 13 have been secured to the protruding rods 12 by crimping
the fasteners, a longitude-direction reintbrcement member 14 is placed at a give position and secured
to protruding rods 12 by fasteners IS at places where it crosses those protruding rods 12. These steps
are repeated for all longitude-direction reinforcement member 14. [0027]          Fixing a
latitude-direction reinforcement member 13 to a protruding rod 12 and a longitude-direction
reinforcement member 14 to a protruding rod 12 is chieved as follows: a protruding rod 12 and a
latitude-direction reinforcement member 13 (or a longitude-direction reinforcement member 14)
crossing each other are accommodated into four grooves, which are arranged in a crisscross direction,
of a cross-shaped fastener 15, and then the grooves of the fastener 15 are crimped using a jig (a
special purpose pressing-device) to fix the protruding rod 12 and the reinforcement member 13 or 14
for securing the protruding rod 12 and the reinforcement member 13 or 14 to each other. [0028]
Note that desirably, each of electrical connections of the reinforcement members 13 and 14 with the
protruding rods 12 is made in such a manner as to provide only a low resistance, because dissipation
current flow caused by the point discharge phenomenon is very feeble. In the embodiment, the cross
shaped metal fasteners are employed as the fasteners IS to reduce contact e, stances between
pressing faces derived from the crimping. [00291 Then, a resin coating material is poured into the
inside of theappebe 17, 



and also.h a brush, the resin coating material is applied onto: sections, of th plurality of protruding rods
12, except fortop ends thereof; the plurality of latitude-direction reinforcement members 13; the
plurality of longitude-direction reinforcement members 4: the plurality of fasteners 15; and the wrapper
tube 17 in order to create a resin coating thereonregion of FIG 7 and FIG 8). Incidentally, in
theembodiment,lent coating is applied onto the resin  coating with a brush, to form the water-repellent
coating 100301         In the lightning protection facility I according to the embodiment of the present
invention, the plurality of radially extending protruding rods 12 are secured to each other by the
reinibrcement members 13 and 14. Even when used in an environment in which swept areas thereof
are increased by an icing phenomenon or the like phenomenon, or n an environment in which strong
wind blows, therefore, the lightning protection facility 1 prevents damages of the charge dissipaters 10
due to self-induced vibrations d thereby stably contributes to preventing damages due to direct
lightning strokes.         Also, in the lightning protection facility I according to the embodiment of the
present invention, since the protruding rods 12 and the reinforcement members 13, 14 are fixed to
each other by crimping the cross-shaped fasteners 15 contact resistances between the pressing faces
are reduced.         Further, in the lightning protection facility I according to the embodiment of the
present  inventio , since the pole II and the plurality of protruding rods 12 are joine to each other by
thermite welding, fixing the plurality of protruding rods 12 to the pole is facilitated.         Furthermore, in
the lightning protection facility 1 according to the mbodii of the present invention, since the plurality of
protruding rods 12 are covered with the resin coating and e water-repellent coating, with the top ends
of the plurality of protruding rods 12 exposed therefrom, the lightning protection facility 1 can ensure
dissipation perf) n lee of the charge dissipaters 10while preventing icing and snow accretion thereon
as well as erosion thereof  100311 



In the above, the embodiment of the present invention has been described. The present
invention,however, is not limited to the above embodiment, d changes - and modifications can be
made without departing from the scope of the invention. The number and the radiation direction of
protruding rods 12 are not limited to those mentioned above For example one hundred twenty (120)
protruding rods 12 may extend radially so as to be arranged evenly in a whole sphere, and any other
construction may be possible as long as a plurality of protruding rods 12 extend radially and
three-dimensionally. Further, the number of latitude-direction reinibreement members 13 and the
number of longitude-direction reinforcement members 14 are not limited to those mentioned above.
Also, a reinforcement member or members which are other than the latitude-direction reinforcement
members 13 and the longitude-direction reinforcement members 14, may cross two or more protruding
rods 12 and to be fixed thereto. Moreover, the protruding rods 12 and the reinforcement members 13,
14 may be fixed by: flisteners other than the cross-shaped fasteners; welding; bonding; or the like.
Also, the charge dissipater 10 according to the present invention may be installed: on a side face of a
tower of an umbrella-shaped charge dissipaterrooftop  ot I. building; on the ground around a
small-sized faci like. In addition, the reinibreement member(s) are not limited to those made of
conductive material. Also, any number of protruding rods 12 may be secured to one another by one
reinforcementher as long as the number of protruding rods 12 is two more. Explanations ofr
lereneenumerals )(3 211  lightning protection facility JOcharge dissipaler IIpole 12protruding rod
(needle-like conductive I. t) 



13latitude direction reinforcement member (reinforcement ember) 14longitude direction reinforcement
member (reinforcement member) ISfastener 16nugget resin-coating region structure to be protected
(structure)  CLAIMS A lightning protection facility comprising: a pole erected on a structure or on the
ground;        a plurality of needle-like conductive objects disposed on a tip ofthe pole and extending,
radially therefrom; and        a reinforcement member disposed to cross two or more of the plurality of
needle-like conductive objects and fixed to the needle-like conductive objects. 



lightning protection facility of ClaimJiirther comprising fasteners crimped to be fixed to the needle-like
conductive objects and the reinforcement member securing the needle-like conde objects and the
reinforcement member to eac other.        The lightning protection facility of Claim or Claim 2 wherem
the pole and the plurality of needle-like eonduciivere joined to each other by thermite we 4.The
lightning protection facility of Claim 1 or Clar 2 whethe plurality of needle-like conductive objects are
coated with a resin, withids of the plurality of needle-like conductive objects exposed therefrom. The
lightning protectiony of Claim 3 wherein the plurality of  needle-like conductive objects exposed
therefrom. 




