LIGHTNING PROTECTION FACILITY TECHNICAL FIELD [000 I 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 or the like from lightning strokes. BACKGROUND ART [0002] oximity of
an electrically charged thundercloud causes an electric field to be generated between the
thundercloud and the ground. The electric field intensity grows until causingbreakdown in the air to
generate an electric discharge between the thundercloud and the earth's surface. This is lightning

stroke. There have been known lightni otection facjlities ti ing a charge dissipater installed
on or -oustructure to be protecté‘ﬁ%ﬁﬂ%ﬁhﬁg&%&oﬁf@%ﬁ?&w& ?éted to dissipate, into the air,
charges (ions) of a polarity opposite to the polarity in a lower part of the thundercloud to decrease an
electric field generated over the structure and thereby delay occurrences of the lightning strokes.
[0003] In ”QHE%‘]Q;QTR( eﬁi{;&f)acilities mel Kling conventional charge dissipater, such a charge
dissipater has a wire (hereinafter referred to as "dissipationre") including shortwires and a long metal

wire to Whi[(; b e short metal wires secured at a given interval.In such lightning protection facilities, the
dissipation are installed on the rooftop of a structure to be protected from the lightning strokes, and

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 or the
like from lightning strokes.

BACKGROUNID ART
10002]

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 until causing an electric breakdown in the air to generate an electric discharge
between the thundercloud and the carth’s surface.  This is a lightning stroke.  There
have been known lightning protection facihities each having a charge dissipater installed
on or around a structure to be protected from lightning strokes, and constructed to
dissipate, into the air, charges (ions) of a polarity opposite to the polarity in a lower part
of the thundercloud to decrease an electric field generated over the structure and thereby
delay occurrences of the Hightning strokes.

10003]

In lightning protection facilities including a conventional charge dissipater,
such a charge dissipater has a wire (heremnafter referred to as “dissipation wire™)
including short metal wires and a long metal wire to which the short metal wires are
secured at a given interval.  In such lightning protection faciiities, the dissipation wires

are installed on the rooflop of a structure to be protected from the lightning strokes, and



those dissipationare grounded via grounding wires in order to protect the structure from lightning
strokes. [00041 Conventionally, the charge dissipate is nsta]led via a bracket on the top of a Stin a
place with only a small area on the top such as that of a pylon, a required number of dissipation wires
were unable to be installed. With this being a situation, there have been 1. roposedumbrella-shaped
charge dissipaters such as one disclosed in Patent Document | as one able to be installed in a place
with only a small area. RELATED ART DOCUMENT PATENT DOCUMENTS [00051 Patent Document
I: US Patent No 5043527 SUMMARY OF HE INVENTION PROBLEM TO BE SOLVED BY THE

INVENTION UBEEE PP gtRTGpHERBRE T Fa it iiFy A SSRUENRENSS Ultforella-shaped

charge dISSIPateI’ however, areutdoars, and have a risk of their dissipation wire
UCture from il‘“’fﬂﬂm“ Slt()lx(,‘.

10004]

Conventionally, the charge dissipater 1s installed via a bracket on the top of a
structure.  In a place with only a small area on the top such as that of a pylon, a
reqguired number of dissipation wires were unable to be installed.  With this being a
situation, there have been proposed umbrella-shaped charge dissipaters such as one
disclosed in Patent Document | as one able to be installed in a place with only a small
area.

RELATED ART DOCUMENT
PATENT DOCUMENTS
[0005]

Patent Document |: US Patent No. 5043527
SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0006]

Lightning protection facilities including a conventional umbrella-shaped charge
dissipater, however, are installed outdoors, and have a risk of their dissipation wire
being disrupted due to self-induced vibrations or the like caused by the wind, cing,
snow accretion or the like.

[0007]

[tis an objective of the present invention to provide a lightning protection

factlity including an umbrelta-shaped charge dissipater which can prevent damages of a

dissipation wire thereof,

£s



being disrupted due to self-induced vibrations or the like caused by the wind, icing, snow accretionhe
like. [00071 It is an objective of the present invention to provide a lightning protection facility
including an umbrella-shaped charge dissipater which can prevent damages dissipation wire thereof'.
MEANS TO SOLVE THE PROBI.,EM [0008] The present mention provides a lightning protection
facility including a charge dissipater installed on the ground or on a structure and grounded via
conductive wire, the charge dissipater comprising: a plurality of arms extending in an umbrella
fashion from top end of a to e erected on the round or on the structure; a dissipation wire placed

spirally or aW; oXimaten: \ﬁgeﬁljﬁtgwic?%s the arms and rods arranged between the neighboring
arms so asz%(%?ss the dissipation wire.

The present invention provides a lightning protection facility including a
charge dissipater instailed on the ground or on a structure and grounded via a
conductive wire,

the charge dissipater comprising:

a plurality of arms extending in an umbrella fashion from a top end of a tower
erected on the ground or on the structure;

a dissipation wire placed spirally or approximately concentrically to cross the
arms: and

wire rods arranged between the neighboring arms so as to cross the dissipation
wire.

ADVANTAGEOUS EFFECTS OF THE INVENTION
[0009]

The present mvention provides a lightning protection facility including an
umbrella-shaped charge dissipater which can prevent damages ot a dissipation wire
thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
[GO10]

FIG. 1A 1s a schematic view showing a lightning protection facility with a

charge dissipater thereof mounted on a metal tower erected on the ground.

FIG. 1B is a schematic view showing a lightnming protection facility with a

charge dissipater thercof mounted on a metal tower erected on a structure.

F1G. 2 15 a partially omitted perspective view showing an appearance of a



ADVANTAGEOUS EFFECTS OF THE INVENTION [0009] The present invention provides a
lightning protection facility includn umbrella-shaped charge dissipater which can prevent damages of a
dissipatior thereof BRIEF DESCRIPTION OF THE DRAWINGS [00 | 0] FIG IA is a schematic view
showing a lightning protection facility with a charge dissipater thereof mounted on a metal tower
erected on tl "round. FIG | B is a schematic view showing , lightning protection theiliw with a
charge dissipater thereof mounted on a metal )wcr erectec n a structure. charge dissipater of a
lightning protection, facility according.to a first embodiment. FIG. 3A is a plan view showing junctions of

a dissipatioffé Wit BIETE b W EhaRGR HhHlsih e Retoroity ¢ el frstBhpbiAtént. FIG 313 is a
cross sectional view taken along the A-A line of FIG 3A. FIG 4 is a plan view showing a variation of the
Junctions of a dissiAion dive RIH &' VO BF (HEGHARGH aiggiiigi’élr"aé%?dﬁﬂﬂ‘t% WiE it
embodiment - : . .
of the charge dissipater according to the first embodiment.
FIG. 3B 15 a cross sectional view taken along the A-A line of FIG 3A.
FIG. 418 a plan view showing a variation of the junctions of a dissipation wire
with a wire rod of the charge dissipater according to the first embodiment.
FIG. 5 1s a schematic view showing a variation of the dissipation wire of the
charge dissipater according to the first embodiment.
F1G. 6 1s a partially omitted perspective view showing an appearance of a
charge dissipater of a lightning protection facility according to a second embodiment.
FIG. 7TA 1s a plan view showing junctions of a dissipation wire with a wire rod
of the charge dissipater according to the second embodiment.
FIG. 7B is a cross sectional view taken along the B-B line of FIG. 7A.
FIGL 8 1s a plan view showing a variation of the wire rod of the charge
dissipater according to the second embodiment.
EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0011]
Now, a lightning protection facility 1 according to the embodiments will be
described with reference (o the drawings.
As shown in FICe TA, the lightning protection facility | according to the present
embodiments includes a metal tower (a tower) 2, a grounding wire (a conductive wire) 4,
grounding portions 5, and a charge dissipater 10 (10A, 10B).  The charge dissipater 10
(referred to also as “ion dissipater” or “ionizer”™} is fixed to a top of the metal tower 2

erected on the ground, and 1s connected, via the grounding wire 4, with the grounding



FIG 5 is a schematic view showing a variation of the dissipation wire of the charge dissipater according
to the first embodiment. FIG 6 is a partially omitted perspective view og an appearance of a charge
dissipater of a lightning protection facility according to a second emhodiment. FIG 7A is a plan vw
showmg junctions of a dissipation wire with a wire rod of the charge dissipater according to the
secondbod.men  FIG. 713 is a cross sectional view taken along the B-13 line of FIG 7A. FIG 8 is a
plan view showing a variation of the wire rod of the charge dissipater according to the second
embodiment. EMBODIMENTS FOR CARRYING OIJTTHE INVENTION [OW |] Now a lighining
protectionAReIRE PaECS iRy T the SHSHENtS WP RS UBSEHB it HeiRE SeaF Rings.  As

shown in EIG 1A the I| htning protection lac' |t%/ 1 ac ording to the prese tem?O odiments includes a
metal towdi<tH Sowai2 ‘a‘é’?&?u‘p AGHRG Witk %ﬁ&’&‘& 1r‘(:,'%{ag] rSUling pofiols B, and a charge
dissipater %0 ({LOA 0B). tThe ctrila flsggp ter 10 (r rgﬁerred to also as "ion dissipater” orn™) is fixed to
a tolj of the meta foWér : {]dl Eﬁr G?‘n’(ﬁm ihd is connected, via the groundinge 4, with ¢
groundlng rlons 5 prowded on or n the ground. As shown in FIG 1B, the lightning protection facility
1 may be ons ucted in such a manner that the metal tower 2 erected on a structure 3 has a top with

the charge dISSIp&ﬁ%I}‘,SJf%h{QQ&i%l egqFti)rst embodiment)

As shown in FIG: 2, a charge dissipater 10A according to the first embodiment
has an umbrella shape, and includes: eight arms 12 fixed to a pole (tower) 115 a
dissipation wire 13; and wire rods 14, Incidentally, the number of arms 12 is not
limited to eight but may be more or fess than eight.  In FIG. 2, an illustration of the
dissipation wire 13 1s partiafly omitted.

[0013]

The pole 11 has a vertically extending columnar support portion 11a and a ring
portion 11b fixed to the top end of the support portion 11a.  The support portion 11a
has a bottom end  fixed to the top end of the metal tower 2 (see FIG. 1A and FIG. 1B).
The ring portion 11b of an octagonal cylindrical shape has outer faces to which the arms
12 are fixed, respectively.  The support portion 11a and the ring portion 11b are made
of a stamnless steel, for example.

[6014]

The arms 12 are made of a conductive material such as a stainless steel.  The
arms 12 curvingly extend downward from the outer faces of the ring portion 11b in an
umbrella fashion.  The arms 12 are arranged with equal spacings from each other.

The arms 12 are constructed of steel materials combined together, to ensure strength.
In FIG. 2, thick solid lines show outer sides of the arms 12 and thin solid lines show

inner sides thereof.  Although not illustrated, the neighboring arms may be connected



As shown in FIG 2, a charge dissipater | ()A according to the first embodiment has an umbrella shape,
and includes: eight arms 12 fixed to a pole (tower) 11; a dissipation wire 13; and wire rods 14.
Incidentally, the number of arms 12 is not limited to eight hut may be more or less than eight. In FIG 2,
an illustration f the dissipation wire 13 is partially on itt-d [0013] The pole 11 has a vertically extending
columnar support portion Ila an portion Ilh fixed to the top end of the support portion Il a. The support
portion lla has a bottom end fixed to the top end of the metal tower 2 (see FIG. IA and FIG. 1B). The
ring portion Il onal c I|ndr cal shape has outer. faces to whjch the arms 12 are fixed,

respectively’ ]h‘é'%ubgﬁ o‘r% Ti[ éhed“tlﬁ“ Sr O SO L B i i’ﬁ’é &'6FR¥tdinless steel, for

example. [ 4 The arms 12 aref a conductive material such as a stainless steel. The arms 12
curvingly e end dird from the outer faces of the ring polion llb in an umbrella fashion. The arms 12

are arranged with eﬁquaés i IS\II’]?rni ead" o(}her ire B m:li 08 3T %E (i\'st%dstgfrﬁt-?el 0o ?nals

combined together, to ensdre streng g’tF‘nck s8iid lines’$how outer sides of the ‘arms 12 and

thin sold ing, o D0SE Sides ﬁhﬁr%g [iAlhayg "u ﬁfstec%m&ne Photing ans may be

connected T issiie 13 includes a Tire portl T a stainless metal wire and barb portions

13b (projeciipningrtiang) arralnqeqr%mﬁow'remrfxpnm&?d 3 agueLiniayAls Rach barb porion 130 is

V-shaped and has a bend (an acutely angular portion) joined to the wire portion I3a with free ends of

the barb pargon, 13p dirgeted uawe%rm? e Rarien L3R anting RAB-RoRiPAs ik @ie secured to

each other by laser beam welding or the like.

upward. The wire portion 13a and the barb portions 13b are secured to each other by
laser beam welding or the like.
{0016}

The dissipation wire 13 is placed to cross the arms 12 and disposed spirally.
Also, the dissipation wire 13 is constructed so that there are provided approximately
equal spacings S (sce FIG. 2) between the vertically neighboring loops of the dissipation
wire 13, between the neighboring arms 12, In addition, the dissipation wire 13 1s
connected at points (or at a single point} with the grounding wire 4 (see FIG. 1A and FIG.
1B).

[0017]

Incidentally, according to the present embodiment, an example is depicted in
which only a single dissipation wire 13 is disposed spirally.  However, a plurality of
dissipation wires may be arranged approximately concentrically at a constant distance.
In addition, the dissipation wire 13 1s fixed to the arms 12 by welding or by
predetermined metal fittings at places where the dissipation wire 13 and the arms 12
mtersect.  Further, according to the present embodiment, a dissipating space 13s is
provided also at the top of the ring portion [1b.  The dissipating space 13s increases an

area where discharge occurs, enhancing a discharge etfect.

g



[00161 The dissipations placed to cross the arms 12 and disposed spirally. Also, the dissipation wire
13 is constructed so that there are provided approximately equal spacings S (see FIG 2) between the
vertically neighboring loops of the dissipation wire 13. between the neighboring arms 12. In addition,
the dissipation wire 13 is connected at points (or at a single point) with the grounding wire 4 (see FIG
IA and FIC 113). [0017] Incidentally, according to the present embodiment, an example is
depicted in which only a single dissipation wire 13 is disposed spirally. Howea plurality of dissipation
wires may anged approximately concentrically at a constant distance. In addition, the fissmation
wire 13 is fi the arms 12 by welding or by predetermlned metal fittings at places where the

d|SS|pat|on wire 13] nd.the agn%LZ |nter g Further, accor to the oresen embodfment a
gﬁ, WITE 10 dl'¢ e Fﬁ d CO iCt1vE Thal LI‘ Li(,{h Sf&i CS5 %t%
dissipating space 13sis prowded also ‘at the top of the ring por |on isSipating space 13s i

relses an ayaa where dischagge occur, snhanging adisehargs eftec ﬁ%@%ﬁl [ods. 14 are made of a
conductive ma erlafsucth as a stainless ste (f nd pTaged to cross the spaceofloops of the dissipatione

13 The wite fade 1,6, ara0aes spimdmAlel. e MiddlB Gefvegn the neighborings 12. [00)91

As shown In FIG 3A, the wire rods 14 each have horizontal ”Sectlon‘s 14a parallel to the wire portion
13a of the gligsipation wire 13 and perpendicular sections 14b perpendicular to the wire portion | 3a,
the horizontal sections 14a and perpendicular sections 141) being alternated to form a zigzag pattern.

The horizontal sectigng Jda areref a.same.dgnaituThe.Rerpendiculaseqtions kdhsare of a length
equal to the distance between the nelghborlng loops of the dissipation wire 13.

parallel to the wire portion 13a of the dissipation wire 13 and perpendicular sections
L4b perpendicular to the wire portion 13a, the horizontal sections 14a and perpendicular
sections 14b being alternated to form a zigzag pattern. The horizontal sections 14a are
of a same length.  The perpendicular sections 14b are of a length equal to the distance
between the neighboring loops of the dissipation wire 13.

[0020]

In these wire rods 14, their horizontal sections 14a are fixed at places to the
wire portion 13a of the dissipation wire 13, by the connectors 15, respectively.  In FIG.
2, the illustration of the connectors 15 is partially omitted.

[0021]

The connectors 15 are made of a metal, and, as shown in FIG. 3B, are
appreximately C-shaped in a cross sectional view.  Each of the wire rods 14 and the
dissipation wire 13 are inserted into a connector |5 through a cut formed in the
connector 15, and then the connector 15 1s crimped so that the wire rod 14 is secured to
the dissipation wire 13.

[0022]
Incidentally, the shape ot the wire rods 14 is not limited to one shown in FI(L 2

and FIC1 3A but may be one as a series of alternately mverted U-shaped wire rods 24A

~1



[0020-1 In theserods 14, their horizontal sections | 4a are fixed at places to the wire portion 13a of the
dissipation wire 13, by the connectors 15, respectively. In FIG 2, the illustration of the connectors IS is
partially omitted. [0021] he connectors 15 are made of a metal, and, as shown in FIG 3B, are
approximately C-shaped in a cross sectional view. Each ot the wire rods 14 and the dissipation wire 13
are inserted into a connector 15 through a cut formed in the connector 15, and then the connector 15
is crimped so that the wire rod 14 is secured to the dissipation wire 13. [00221 Incidentally, the shape
of the wire rods 14 is ngg@itedlto one s %c])’w; |n] FIG 2 and wire rods 24B as shown in FIG. 4 wherein
one horizoritA Satti W'oaa or e AEMWIB Fot Za R SHEBH EMAPBELioH 9At OF Bhef ivd fod 2413,
and the wire ion 13a of the djssipation wire 13 are fixe ether by correspanding one of
connectorsrﬁgﬁlr%w/gr E’ﬁ%ﬁ’rf‘fﬁg%o"‘ﬁ‘%}& d%wz‘ge Rasl b Hggeﬁ%%adﬁﬁ{a %’ as'arg ’(ﬁ@nag"b‘%/ r1—mentioned
connectorsﬂ%st iand the fixin a¥_€bF m%g% ebet cerQingg " &s havigl% pe)%n described,

according to 'tch(—:-}'Sﬁégfli(é'“?!’%b\)\(f)1 imént, the cha éfss?/pa(fier 1 f&%ﬁ%ﬂﬂes: tﬁgnp' uraﬁf’y“()f arms 12

extending I anmRrelAdesiRn s e PRspd Al ne MEtRLoWenS siseled.anigground or on the

structure 3: the dissipation wire 13 placed spirally fo cross the arms 12; and the wire rods 14 arranged

petween the ASIANRING 0 kerRe A 10.chasR e s ssipatign,wire 13. According to this construction,
fixe issipation wi : %isg)up‘fjr'esses wide variations in distance

the wire rods 14 are fixed to the dissipation wire 13
between theylpaps of the dissipation wire 13, and thereby prevents the dissipation wire 13 from
vibrating greatly due to self-induced vibrations or the like and thus from being damaged. [0024]

Further,o the first embpeimemnt.dhawire,ds 14.a1k-5850 compassdiplhberigentalsections 14a parallel
to the dissipation wire 13 and perpendicular sections 14b perpendicular to the dissipation :ire 13, the

horizontal sgeliphg: 1 fenand the perpendigulan sectons Ldbheingalisinated todrmna igzag ag
pattern. This zigzag-pattern formaakes it possible to reduce the number of places where the
the top end of the metal tower 2 erected on the ground or on the structure 3; the
dissipation wire 13 placed spirally to cross the arms 12; and the wire rods 14 arranged
between the neighboring arms 12 so as to cross the dissipation wire 13, According to
this construction, the wire rods 14 are fixed to the dissipation wire 13, This suppresses
wide variations in distance between the loops of the dissipation wire 13, and thereby
prevents the dissipation wire 13 from vibrating greatly due to self-induced vibrations or
the like and thus from being damaged.
[0024]

Further, according to the first embodiment, the wire rods 14 are each composed
of horizontal sections 14a parallel to the dissipation wire 13 and perpendicular sections
14b perpendicular to the dissipation wire 13, the horizontal sections 14a and the
perpendicular sections 14b being alternated to form a zigzag pattern.  This
zigzag-pattern formation makes it possible to reduce the number of places where the
connectors 5 are crimped for fixation of the wire rods 14 to the dissipation wire 13.

A reduction in manufacturing steps 1s thereby achieved.  In the meanwhile, the first

embodiment needs only one crimping place, whereas a second embodiment needs four.,



connectors 15 are crimped for fixation of the wire rods 14 to the dissipation wire 13. A reduction in
manufacturing steps is thereby achieved. In the meanwhile the first embodiment needs only one
crimping place, whereas a second embodiment needs four. Incidentally, the wire rods 24A and 24B
also make it possible to reduce the number of crimping places. [0025] Also, according to the first
embodiment, the wire rods 14 are each composed of the horizontal sections 14a parallel to the
dissipation wire 13 and the perpendicular sections 14b perpendicular to the dissipation wire 13
alternated fo form a zigzag pattern, This zigzag-pattern formation ensures a wider binding range R
(see FIG. éiAC)l%ﬂw&h%ﬁaaﬁ%ﬁ%%‘%\iﬂﬂg%a%@gr%\%amé%ﬁ‘oﬁ paaiREio FiHERCtH WiFE 5drtion 13a of the
dissipation wire 13 extends), which more effectively dampens vibrations of the dissipation wire due to
self-induced ViBI&%idIE Of the like. [0026]  Further, according to the first embodiment, he dissipation
ire 13 incli%%ti'ue V-shaped barb portions 13b. The V-shaped barb portions 13b make it possible to
increase regions for securing the barb portions, thereby enhancing the discharge effect. Incidentally,

because of the barp,portions d:!'r%p tg%régrv-shagg&, the diﬁtance b%'%wqien the IE‘)}%RS of thg giissipation

. . st emi °nt. thg Wire ro are eac NPGSE .
wire 13 extending in a direction To cross the arms 12'can be reduce , SO ivat the' barb portions 13b

can be inc[gg ﬁggt}gngﬂngpc?{(’uyﬂlﬁ(g p“ar} ﬁ\{g]qut%eo %@L({)hﬁ%é %v?rfclzll? '1}%E%ebe*geess$€[1j?1 g later. [0027]
The present invention Is not limited to the foregoing mbodlment, ut, as BRoWn in H1G. 5, for example,

as & modfigaiien.ofnaalesaton Hikd.a dssipeian vk iAahs cmployeswhich ncludes

linear barb portions 13c in place of the V.-sh portions | 3b. Inci arb portions 13e

are securegQ the Wire, nerion43a Y JASEL LeAMSIIAG O e, 11K, [0928% 4 ) o PAYRO, I the
foregoing embodiment,xamp s depicted in which the wire rods 14, 24A, 24B each are made ofeta]
material. HOWEVRf,Mals AKthe Tl al direction (a direction in which the wire portion 13a of the
dissipation wire 13 extends), which more effectively dampens vibrations of the
dissipation wire due to self-induced vibrations or the like.
[0026]
Further, according to the first embodiment, the dissipation wire 13 includes the
V-shaped barb portions 13b.  The V-shaped barb portions 13b make it possible to
increase regions for securing the barb portions, thereby enhancing the discharge effect.
Incidentally, because of the barb portions 13b being V-shaped, the distance between the
loops of the dissipation wire 13 extending in a direction to cross the arms 12 can be
reduced, so that the barb portions 13b can be increased in number, unlike linear barb
porttons 13¢ of FIG. 5 to be described later.
10027]
The present invention is not limited to the foregoing embodiment, but, as
shown in FIG. 5, for example, as a modification of the dissipation wire 13, a dissipation
wire 13A may be employed which includes linear barb portions 13¢ in place of the
V-shaped barb portions 13b.  Incidentally, the barb portions 13c¢ are secured to the wire

portion 13a by laser beam welding or the like.

9



rods 14, 24A, 24B are not limited to a metal. but may be a resin as long as it has a rigidity. In addition,
the connectors 15 are not limited to ones made of a metal to be crimped, but may be ones made of a
resin lobe engaged with each other. 100291 (Second embodiment) As shown in FIG 6, a charge diser
1013 according to a second emhodimei employs wire rods 34 in place of the wire rods 14, 24A, 2413
of the first embodiment that form a zigzag pattern. Incidentally, components similar to ones mentioned
in the first embodiment are denoted by the same reference numerals and detailed descriptions thereof
arc omitted. In FIG 6, as in FIG 2, the illustration of the dissipation wire 13 is partially omitted. [00301
The wire rdd4%4 are madeconductive material such as a stainless steel and placed to cross the
spaced loops of the, dissipation ire 13 between the neighboring. arms 12, The Wis'e rods. 34 are
arrangedhe middle éfw’ﬁe THE REIGHDBHAG ARRE 1% THRPLA S PALEHBATIREIE PR the wire rods
34 is fixed to the dissipation wire 13 at places where they intersect, by metal connectors 35Each
connector é%dtﬁgé ’%ngﬁ?é%(ﬁ%% &aly 8?’%%’ UrhPSHIARET \}71/ and ‘ﬁ%‘éeg B%iii]regf%rgf i‘?ﬁﬁﬁ“ﬁortions 35a,

35aand a R)ad[, ?Ei,s ?ER[]QAI%IQ? 1?(91%1%?18@(? ﬁ}b 4 53T15c Jiltq)eup 1%'5}%(!'5%@%”1@1@ ()%glgp % g’?xaé
rigidity.  In addition, the connectors 15 are not limited to ones made of a metai to be
crimped, but may be ones made of a resin  to be engaged with each other.
10029]

{Sccond embodiment)

As shown in FIG. 6, a charge dissipater 0B according to a second embodiment
employs wire rods 34 in place of the wire rods 14, 24A, 24B of the first embodiment
that torm a zigzag pattern.  Incidentally, components similar to ones mentioned in the
first embodiment are denoted by the same reference numerals and detailed descriptions
thereof are omitted. In F1G. 6, as in FIG. 2, the illustration of the dissipation wire 13 is
partially omitted.

[0030]

The wire rods 34 are made of a conductive material such as a stainless steel and
placed to cross the spaced loops of the dissipation wire 13 between the neighboring
arms 12, The wire rods 34 are arranged in the middle between the neighboring arms
12.
[0031)

As shown in FIG. 7A, the wire rods 34 is fixed to the dissipation wire 13 at
places where they intersect, by metal connectors 35, Each connector 35 has an
approximately cross shape in a plane view, and has a pair of first crimp portions 35a,

35a and a pair of second crimp portions 35b, 35b, the pair of first crimp portions 35a,

10



35a and the pair of second crimp portions 35b, 35b bung integrally formed as a unit. The first crimp
portions 35a, 35a i'lx the dissipation wire 13 and the second crimp portions 35b, 35b fix the wire rods
34.[0032] As shown in FIG 7B, the first crimp portions 35a are approximately C-shaped in a
cross sectional view. The dissipation wire 13 is inserted into each of the first crimp portions 35a
through a cut formed therein to fix the dissipation wire 13. Also, as for the second crimp portions 35b
as well, a similar procedure is taken to fix the wire rods 34, not illustrated. [0033] As described
above, in the charge dissipater 10B according to the second embodiment, like the counterpart
according to ?ﬁé’?{gff%ilﬁﬂo%?ﬁ%ﬂﬂdtﬁ%’()\Hr%‘%‘%&33513 Supp é’?é%i&’é%%i&?@ﬁi drstaiéid between the
loops of the dissipation wire 13, and thereby prevent the dissipation]3 from vibrating greatly due to
selEinduce%] \(7%%? ionS BPthEY] i’e"gﬁﬁ’ﬁﬂ?us“ F%J?Fndﬁbé’fﬁﬁtﬁgﬁéﬁe '. [bb}sﬁif SECOREEY }%sent invention is
not limited to_{he forﬁgo;iggr e odimentubuﬁ, as shown in FIG 8, the wire rods 34 may be replaced

. . parlions o z X the wire s .. .. . . .
with d|SS|pg%|loIn wires 44 The dﬂiltégfﬁ)létlignsllf are similar to the dissipation wire 13 and each include a

wire portio[%f}%% and a plurality of V-shaped barb porticns 44b fixed to the wire portion 44a with
spacings. 100351 As described above according to the charge dissipater | OB including the in

addiion to thems 3t SeEWIN MNe.AbiRorIans AFbyheteo% sonGRA e diaghargs sllpet &
compared to a case where the barb portions 1 ﬁ) alone are provi eé ]PO b1

in a cross sectional view.  The dissipation wire 13 is inserted into each of the first

crimp portions 35a through a cut formed therein to fix the dissipation wire 13, Also,

as for the second crimp portions 35b as well, a similar procedure is taken to fix the wire

rods 34, not illustrated.

[GO33]

As deseribed above, in the charge dissipater 10B according to the second
embodiment, like the counterpart according to the first embodiment, the wire rods 34
suppress wide variations i distance between the loops of the dissipation wire 13, and
thereby prevent the dissipation wire 13 from vibrating greatly due to self-induced
vibrations or the like and thus {rom being damaged.

[0034]

The present invention is not limited to the foregoing embodiment, but, as
shown in FIG 8, the wire rods 34 may be replaced with dissipation wires 44.  The
dissipation wires 44 are similar to the dissipation wire 13, and each inciude a wire
portion 44a and a plurality of V-shaped barb portions 44b fixed to the wire portion 44a
with spacings.

[0035]
As described above, according to the charge dissipater 10B including the

dissipation wires 44, it is possible to provide regions for securing the barb portions 44b,



Incidentally, in the second embodiment as well as the first embodiment, the V-shaped barb portions
13b, 44b may be replaced with linear barb portions (projection portions). [0037] In the
foregoingbodiments, examples are depicted in which the wire rods 14, 24A, 2413, 34,44 each are
made of a metal material such as a stainless steel. However, materialmembers each a -e not Finned
to a metal, but may be made of, for example, a resin as long as it is rigid enoug.h to prevent the
dissipation wi vibrating greatly. DESCRIPTION OF REFERENCE NUMERALS [00381 lightning

rotection facility metal tower(tower) structure (architecture) 4grounding wire (conductive 10A,
EOlSCharng @é@%b}i‘[&? the regx(ons f”()r) securmg [h(e barb portmﬂ)s l%b, t.herebgy enha:(mmg the

discharge effect as compared to a case where the barb portions 13b alone are provided.
[0036]

Incidentally, in the second embodiment as well as the first embodiment, the
V-shaped barb portions 13b, 44b may be replaced with linear barb portions {projection
portions}.

(00371

In the foregoing embodiments, examples are depicted in which the wire rods 14,
24A, 24B, 34, 44 ¢ach arc made of a metal material such as a stainless steel.  However,
materials of these members each are not limited to a metal, but may be made of, for
example, a resin as long as 1t is rigid enough to prevent the dissipation wire 13 from
vibrating greatly.

DESCRIPTION OF REFERENCE NUMERALS

[0038]

] Hghtning protection facility
2 metal tower (tower)

3 structure (architecture)

4 grounding wire {conductive wire}
10A, 10B charge dissipater

11 pole (tower)

12 arm

13, I3A dissipation wire

3a wire portion

13b, 13¢ barb portion (barb portion)



llpole (tower) 1?arm 13, I3Adissipation wire I3awire porno! 13b, 13cbarb portion (barb portion) 14,
24A, 24B, 34wire rod 14a, 24a, 24bhorizontal section 14bperpendicular section 15, 25, 35connector
CLAIMS I.A lightning protection facility including a charge dissipater installed on the ground or on a
structure and grounded via a conductive

14, 24 A, 248, 34 wire rod

14a, 24a, 24b horizontal section
l4b perpendicular section
15, 25,35 conneetor

13



the charge dissipater comprising: a plurality of arms extending in an umbrella fashion from a top
end of a tower erected on the ground or on the structure; a dissipation wire placed spirally or
approximately concentrically to cross the arms; and rods arranged between the neighboring ns so as
to cross the dissipation wire. The lightning protection facility of Claim 1, wherein therods each have
horizontal sections parallel to the dissipation wire and perpendicular sections perpendicular to the
dissipation wire, the homi | sections and perpendicular sections being alternated to form a zigzag
pattern. 1 kipglightning protection facility of Claim 1, wherein the wire rods are dissipation wires,
The Ilghtnlng protection facility of any one of Claims 1-3, wherein the dissipation wincludes a V-shaped
projection portion.

1. A lightning protection facility including a charge dissipater installed on the
ground or on a structure and grounded via a conductive wire,

the charge dissipater comprising:

a plurality of arms extending in an umbrella fashion from a top end of a tower
erected on the ground or on the structure;

a dissipation wire placed spirally or approximately concentrically to cross the
arms; and

wire rods arranged between the neighboring arms so as to cross the dissipation

wire.

2. The hightning protection facility of Claim 1, wherein the wire rods each have
horizontal sections parallel to the dissipation wire and perpendicular sections
perpendicular to the dissipation wire, the horizontal sections and perpendicular sections

being alternated to form a zigzag pattern.

L

The lightning protection facility of Claim 1, wherein the wire rods are

dissipation wires.

4. The lightning protection facility of any one of Claims 1-3, wherein the

dissipation wire includes a V-shaped projection portion.

14



