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INTRODUCTION

Safety in boating covers a wide area, including loading, towing, fueling,
launching, and lighting of boats, "rules of the road," on board equipment, fire,
weather and others. All are important, for failure in any one area can spe'1]
disaster.

But the weather, more than any other factor poses a tragic potential for
the boater, especially the sma'Il boater and oftentimes weather safety instructions
pertaining to this group are limited. The purpose of this report is to provide
pertinent weather safety information concerning thunderstorms for boaters in
the state of Florida.

GENERAL

A pilot would not attempt to fly somewhere without first checking the
weather. The same caution should be practiced by the boater because adverse
weather conditions have been a major contributing factor in many small boat
accidents. The ironic part is that some people are aware of unfavorable
forecast conditions but still follow through with their original plans.

The present philosophy of the National Weather Service  HWS! is to
provide services to the public via the mass oriented YHF/F	 continuous
weather broadcast. Every sailor, whether it be the 8 foot, car top sailor,
or master mariner should have this valuable service available. I"lany radios
being sold today contain bands on which this weather forecast service is
available. Practically all vessels which have UHF radiotelephones aboard
have provisions to include a separate channel for weather broadcast monitoring.

When setting out on a voyage the boater should understand what the weather
broadcast can really mean to him. If weather conditions are going to deteriorate
so~ctime during mid-day, he can still safely enjoy the better part of the
morning without danger, but it is important to recognize these factors when
preparing for a day on the water.

For example, if planning to fish in the ocean area east ot I'1iami Beach,
he should be interested in the weather forecast and the actual conditions
observed. Usually the weather forecast is representative of conditions which
are forecast to occur within 12 to 18 hours. In some cases, this still leaves
some time before conditions are expected to deteriorate.

1Port Neteorological Officer, I'Iational Weather Service, Miami, Florida.



One way to determine conditions at the present time is to listen for the
actual observations on scene, usually provided with the same broadcast as the
routine weather forecast. The Ftiami Beach wind conditions are broadcast,
frequently by the NOAA Weather Radio station at fiiami. These reports are
updated hourly and are supplemented with reports from the Biscayne Bay pilots
and Florida I1arine Patrol who give a sea condition report twice daily. Using
this information, along with the forecast can help prudent mariners to take
advantage of the best parts of each day. If conditions offshore are poor,
there are still always other sheltered areas to pursue recreational activities
in coastal waterways which afford adequate protection.

THUNDERSTORMS

During the spring, summer and fall in Florida waters thunderstorms pose
an additional hazard to the boater. These thunderstorms are frequently
accompanied by strong gusty winds, heavy rain reducing visibility, rough seas
and particularly ~li htnin . According to the National Cl i antic Center in
Asheville, N. C. Florida has more lightning storms than any other state in
the nation.

The National Hurricane Center in Miami, Florida, reports that the state
has 90 to 100 thunderstorm days a year, compared to 20 or 30 in New York, with
the most dangerous place during a lightning storm being under a tree or in the
water.

Some of the historical evidence pertaining to lightning and its effects
on boats has been described by Peter E. Viemeister in "The Lightning Book"
as follows:

"Storms have plagued sai lors since man floated his first raft.
Whether he is an ocean-going professional or one of the millions
of weekend pleasure boatmen, today's sailor is usually more concerned
with winds and squalls than he is with lightning. Nevertheless,
through history, lightning has taken a heavy toll of ships and
sailors alike. Even now, we often read in our newspapers of cabin
cruisers or sailboats that have been damaged or set on fire by
lightning.

"There is no record of the total damages incurred by sai ling
vessels through the ages because of lightning. But the Royal
Navy had a particularly difficult time. The greatest sea power
for several centuries, the English probably lost more ships than
any other nation. There are many reports of ships being hit in
the 1100's. Sometimes lightning traveled down the masts and
punched holes in the hull, causing the ships to sink. When
Franklin revealed the secret of the lightning rod to the world,
nautical men were quick to use his principles to protect their
ships. The obvious need was for some conducting route from the
high point of the ship to the water....

"No less than 35 ships of the line, 13 frigates, and 10
sloops were disabled or greatly damaged by lightning in the
years 1810-1815.. ~ ..



"Sir William Snow Harris, formerly a doctor in Plymouth who
had given up his successful medical practice to concentrate on
electricity, believed that the best protection for a wooden ship
was to make the masts themselves conductors by nailing copper
plates on the bottom of the hull and keel.

" In 1847, Sir William published the results of his study of
220 ships of the Royal Navy that had been hit by lightning. He
noted that of these 220 ships, 87 were fi rst line ships, 55 were
frigates, and 78 were sloops. Almost invariably they were struck
high on the mast, with two-thirds of the strikes hitting the
highest point of the ship. A few bolts struck lower points along
the mast and four hit the ship hull itself. One ship was struck
tive times in a single hour. In nearly fifty cases the ships
were set on fire. All told, ninety seamen were killed and almost
two hundred were wounded.

"The introduction of metal ships in the 1860's helped relieve
the lightning prob!em at sea. An all metal ship with a metal
mast acts in its enti rety as a lightning rod. htodern steel ships
are rarely damaged by lightning. For example, U.S. Navy files
for 1954-1957 show that there wasn't a single report of material
damage nor crew casualty attributed to lightning"

Exact records of small boat damage incurred by lightning related incidents
are not generally available, but it would be safe to assume that damage to
pleasure boats over the years is quite considerable.

Reliable statistics on lightning related injuries and deaths were not
available until several years ago and may not be complete even today. One
source of information of this type, Storm Data, available from the National
Oceanic and Atmospheric Administration has revealed the following:

Re orted li htnin incidents in Florida

Killed~ln ured

1973

17391974

131975 73

141976*

 through Sept.!
29

But small boats remain prone to the same circumstances which were prevalent
prior to the introduction of metal ships. I'1ost small boats, being constructed
of wood or fiberglass do not afford the automatic grounding protection offered
by steel or aluminum hulled craft. Damage to small craft is common and usually
expensive. Small power boats with radio antennas are frequent targets of
lightning, and sailboat masts are frequently struck, even though there are
higher objects in the vicinity.



At least 9 of the persons kill ed in 1973 and 1974 were ki1 led in marine
related incidents. Of the 1975 stat~sties, three were killed in marine
related incidents. Of the 14 killed so far in 1976, at least Four were in
marine related accidents. In the above figures, marine related includes those
people involved in activities related to boats, fishing, beach fronts or
piers. Considering the number of people exposed in non-marine areas, it is
apparent that lightning in marine areas is particularly dangerous.

Today's fiberglass constructed small boats, especially sailboats are
particularly vulnerable to lightning strikes, since any projection above the
f'lat surface of the water acts as a potential lightning rod. In many cases,
the small boat operator, or casual weekend sailor is not aware of this added
vulnerability to the hazards of lightning. Boats can be protected from
lightning strikes by properly designed and connected systems of lightning
protection, but a large majority of boats are not so equipped.

Many accounts of lightning casualties have revealed that no rain was
occurring at the time of the lightning strike. In frequent cases these
strikes occurred just prior to the onset of a thunderstorm. Boaters should be
particularly aware of the phenomena because they usually can see the approaching
storm very well. In many areas, NOAA Weather Radio will give movements of
major cloud areas and thunderstorm activity in the frequently updated radar
summaries. Boaters could use this service along with "eyeball" evaluations
to allow for an alternative course of action.

On a large power or sailboat, if the antenna is properly grounded and
designed, it wi 11 offer a cone of protection. If it is not properly grounded,
it may and can kill. Lightning strikes upon radio antennas have destroyed
boats, caused fires or destroyed radio instruments.

Sailboats with portable masts, or those with the mast stepped on the
cabin roof are particularly vulnerable as they are usually the least protected
as far as grounding or bonding is concerned. Grounding precautions are
definitely recommended to Florida boaters. An effective ground plate should
be installed on the outside of all boats when the hulls are constructed. This
ground plate would also help manufacturers design safe antennas that would
function as excellent lightning conductors.

Even with a properly grounded boat, boaters should recognize the lightning
potential and take the necessary safety precautions as follows:

1. Remain in the center of the cabin of a closed boat when possible.

2. Oon't go in the water or swim until the storm passes.

3. Keep away from any metal fittings aboard the boat, and particularly
those which are connected to the lightning conductive system.

The National Fire
1968 suggests a number
minimize any damage if
strike.  See Appendix

Protection Association, Lightning Protection Code of
of ways in which the boater can protect his boat and
the boat is struck or is in the vicinity of a lightning
attached!



4. Disconnect the major electronic equipment not being used.

5. Don't touch the radio equipment or wiring.

6. On small power boats, lower the radio antenna, and keep a low profile
below the freeboard.

7. Ground small sailboats without sophisticated electronic systems by
using a length of battery cable which is clamped to the wire stays
of the mast and allowed to hang over the side into the water.

8. If the boat is near shore, seek refuge under a bridge.

9. After any lightning storm passes, check the electrical system, and
compass. Lightning strikes have been known to alter the magnetic
characteristics of a boat.

10. Learn to use and interpret weather broadcasts properly as a means
of protecting property and savi ng lives.

11. If struck by lightning, inform the local weather office of the incident.
The report could help to identify hazards, and will be recorded as
significant input. A brief account might identify areas where
improvements are necessary or satisfactory.

CONCLUSIONS

To reduce boating accidents, protect property, and save lives, it is the
responsibility of all boaters to practice the basic rules of boating safety.

Learning to use and interpret the I'INS continuous weather broadcast on
VHF/FN radio and checking the weather before beginning any boat trip are basic
to any weather safety program. Remembering the precautions pointed out in
this bulletin, and the principles as set forth in the National Fire Protection
Association, Lightning Protection Code of 1968, will reduce the chance of
a boater being killed or injured as a result of a thunderstorm.



APPEND I X

TME NATIONAL FIRE PROTECTION ASSOCIATION
L I GHTN ING PROTECTION CODE OF 1968

78-o9I'!<01'E ."rlo!c Fait uoATs A'Nn istflps

Section 26. Sailboats, Power boats, Smail Boats, and Ships.

2600. Ge«"! al Principles.

Successful I>rotcction of I>crso»s I'rom Ii�<htnin< is depend-
ent. �1>o» ai cc>»lI>! I>ation nf 1>r<>p  r <I< sig>!. pcrs »>al behavior,
aud «!ai»tenn»cc of c<luil>inc»t. Vr<:1>cr <I<si"» is covered in
this and f !I >wi!ig scctic>i>s. I'crs »lal bch:!vi<>r a!>d»la lite-
«a»cc of c Iuil»»c»t are cove! cd in I>a!'i'<r lf>h tl >0. In v!ew
of tile %vide v at 1 a t ! 0!! in s!.I i! t ur;l1  les l" il of bo'its, 't! > c f0l-
locvi»g l>asic < ui les should I>c co»s!dered; »d use<I in design-
ing and installii!g a Iigl>t»i»g protect!On system for any given
craft.

2601. A i<ro'ii!'> Icd co» lllct<>r, or Ii 'ht«ing pre>tcctivc mast,
will gcr!crally divert to it c:If <lirect hits cvliich n!ight other-
ivisc fall uithi!i a co»c-sh;il>c<l . Pace, the apc>< of cvhich is the
top of tlic c<>»doctor or li l>t»ii>g prc>tectivc !»ast;!n<l the base
is a circle at thc surface of the 1vatel h'i'vill«a ra Iius of ap-
proxin>ately tcvo times thc Iicight of thc conductor.

2 02. To provid» at> «dc<i»ately grc> !«<lcd c»»ductor or
lightiii»g p! ut<.ctiv = nu>st, tlie <!»tire circ!iit fro!>> the toi> of
the «!ast to thc gi >:incl should hive a co»<l»ctivity e I»iva-
lent to a NEJ, 8 <'twg. copl><.'l' co» I let<>l a»d tl>c p <th to glou!>d
follovved by the co»<luctor sho!il l l>c esse:»tial!y stra!glit.

To remove a!! knocvn risk of meltin<, thc conductor ocher> carryinb
Ii"htning currcr'.t, conductivi > e iuivolcnt  o .>o. o or !vo, 4 A>vg. copper
vvould bc necessary. Ifou ever, d>c rt<k in usinr !'o. S Ac>g. i» considered
adcquatety smail in tf>c applic>»inns under considera!ion, and in many
cases «.ift bc n>iti>;aced by th I rcscncc of ciectricaHy parallcffnff stays,
This sta  ment should not bc in!crprctcd to admit the usc of conductivity
smaHcr than that of Yo. B A>v<..  opper.

2603. If tl>cre are n!ct; I ol>jccts of consi<lcrail>lc size cvithin
a feiv fcct of th<: g<roun<ii»g cc»i<h!Ct<>r, there evil! l>c a strong
tende:icy for sI>arks or si<I'.flashes to ji!»!I> fro!n tl>c grou»cling
con Iuctor to thc»!otal  >l>ject at the cl<>sest 1>oi»t, I o prevent
dama< e from such si lcflashcs an intcrco»nccti»«conductor
at least cclual to >>>o. 8 Aw <. Copper shoul<l l>e prr>vided at
all places where the> are lil cly to occur. I.arge n!ctallic ob-
jects cvhich are not p;irt of tlic clc trical system of thc boat
and which are >>ot already grou.>dcd <lue to their ocvn func-
tio»al or c>ther rc<luircmcnts may bc grounclcd clircctly to the
ground plate  sce 2615!, provided that it is not practical to
Interconnect with the lightning conductor or bonding systems.





tttQTKCTtox Fon BoAT>| ANn slltps 7S-L 1

2604. 1 ightnin< protccticn 1>r<>visions arc ouite ]i]-c]> to
teceivc scant attciitioi! a>id therefor<' their con>position and
asscnil>Iy should bc strong a»d materials used should be
highly resistant to coi.rosion.

2610. Installation Recommendations.

2611. Lightning Protective i'fast.� � A lightiii»g ]».otcctivc
mast should 1>e of a<]c<iuatc h<.i ]it  pa<a .r;<]>li 2<.01! and
should bc»iecha»ica]ly strong iii nr<] 'r to wit hstaii<1 c!<posure
to use and ivcalher. ]f tlie i»ast is < f »o»coiiducti»., >»atcria],
the associated Ii ht»i»«or ],'rou»din con<luctor should be
esse»tially str:iiglit, secure]> fastc»cd to tlic i iast, sli<>iild
etc»d at ]cast t> i»c]ies;i]>ore l]>e»ia. t, shni:ld l>icfcrably
tcrininalc iii a rec<:ivi»g poi»t, si>o»I<I 1>e Icd as direct]y as
practical>lc to lhc f<ro»»<li»]; co»»ection  parag>al!h 2 >]5!,
and sh<>vld nicet tlic re luirci;ie»ts of I ara "rapli 2613.

2612. Radio A>iten»a.� A r <di<> a»tc»na rh iy scree z a
]ig]it i < »i ot< c «'c iii is! Ii o I ]< ~ 1 I Iin< i 1 <I <etc roi I
tivit> aii.l is c<I >i»pod iiit]< Ii. Ii!nii  ; arrcslci . Ii "I>t<>>» pro-
tective <:<ps, or i» ai s for gro«ndii;1 <Iiirin<  I<. t< ica] stor»is.
T]ic grou»ding oi »ietzl rod type i.adio a»ten>>as r >nstitutcs
sunici<.i>t protc tion for wooden hoals, wi!Iiout mastsand
spars, provided the fo]lciving cor<di!io:is zrc nict:

�! The ante»na and a]l c«n<luc!ors in the I,round>n];
circuit of the a»tc»»a have a con<]iictivit>. c<I«i':<Ic»t to
the iX'o. 8 An g. copper in accordz <ice wit]i pilragr;1>h
2613 l!.

�! A linc <lraivn from thc top of thc aiit<i:iiz down-
tvard toivar<l tlic water at an an<;]c o.' 93' t<> tlic vertica1
docs iiot intercept an> part nf tl<e bu;i!  paragrn]!h 260]!.

�! A»tci'iiias wit]i load»>g c<>i]s irc coi>sl<l «cd to cnd
at a poi»t ii»»icd!;<tel> I>clou thc !<>a<]iiig coil un]css tiiis
coil is provi<lc<l wit]i a suits]>lc ap for l>y-;>a~sinf; the
light>in>g clirr<.'ii't Suc]l ii g'«> is rcco»inic»<]c<l.

�! Xo»cond icti»g ante>:na»iasts ivith spir<>11y wrapped
coii<luctors arc r<ot consiucrcd suitable for ]ig]it»i»g pro-
tection l!iirpvscs.

2613. Mat riais.� Thc niaterials use<1 in the rn <I-in@ of a
protective systeiii slioiild bc i esista»t to corro.' in<>. Thc lisc
of coml>inations of inctals that form galvanic or c]cctro]ytic
couples, if of such a nature as to accelerate corrosion in the
prcscnce nf moisture or direct subrncrsion, should be avoided.
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In those cases <vltcre it is impractical to avoid a junction of
dissimilar metals, thc corrosion eltccts c1» be re<it>ccd by the
usc of snit;ll>lc plalin <s or sl>ccial corlncctors, av;tilab!e for
such purl>uses. I'iccpt for thc use of con<luctitt<r matcri1!s
xvhich are uthcrlvise part of thc structure of the 1!oat, only
copper shou!<I be use<I as the cottdttctor. >>'>'here cop;>er is
used, it shuul<l l>e.oi the gra<lc or<liltarily rcc!»!re<I for com-
nlercial electrical worl<. gc»errtlly <lesi nated as being of 98
per cent con<luctivit>. <chen a»»caled.

 I! COPPF>a Coy<<>ucrot<.� Col>per con<luctor should <veigh
at let<st 50 il>s. 1>cr thousan<l I'cct. Copper cable cond<;ctors
should l>e 0! a <lr trlEf tel <lot less thatl <ho. S Alvg, The s>ze
of an>. strmld ol a cal>lc shoul<j bc not less tltatt ><.'o. 17
Alvg. I lte thicl.ness uf an> copl>er ribl>on or strip silo<<Id be
not less than Yo. 20 Awg, �.032 ><>eh!.

Khcrc other m;ttcrials arc used tire gage shoul<l bc such
as to give conductivity c<lu;tl to or greater than No. 8 Awg.
copper cable.

�! JotxTs.� loi»ts should bc»lecltanically strr>n' and
sl!<>ttl<l I>< so >»»<le th1t they have an electric11 rcsi.>tance
not i» c><cess of that of 2 feet of con<luctor.

2614. Interconnection of Victallic I'! asses,� 5! ctal lie»lasses
abo1rcl l>o;tts nilich arc a l>et rll;tr>c»t l>1l't of thc 1!oat, or are
perma»c»tl> i»st:rl!c<I u ill>i» or al><>ltt it a»<1 lvltosc f»»ction
svoul<I rtut bc sct i< u<sl>. affected l>y -t.oun<!in slrntr id>, with
thc cxccpti<>t> of thos«of cun>l>1rativcl> s»1111 size, 1>c made
a part uf !hc li 'ht»i» "-ro»<l»clur systenl by intcrcot t>' ction
with it. !Sec paragral>ll 303;ts l»orc fully described in para-
graplrs 261-1�!, �! an<1 �!.]

Thc obj<cl of inter<'onnectin lhe n>ctal parts of a boat arith t.>c con-
ductor is to prcvc»l damage f~o.n sides<1 hcs e..pccialfy in lhc case of
rather est<naive n><tal objects thol arc nearby. T..e main prrnciple to be
obs<<rved in thc prevention of such dame"c is to pick out on a boat thc
pbees <chere sideftn<hes are most likely to occur and provide ruetafUc
path< for them.

To minin>ice flow of lightning discharge <urrcnt through engine bear-
ings, it may he prcfcrable to bond cn ine t>locks directly to the rround
plate rather ti!an.lo an intermediate poi:>t on the lightnir>g condurtor.
 I! E<TFrIOa Hor>IEs or. AlrTAL.� -'.>Ictal situate<1 v.holly

on the c>-terior oi l>oats shoul<l l>e clcctrically cunncc.e<l to
the trrou»di»g con<It:ctor at its upp«r or its nearest er>d,
aud, if of consi<lcr1bl<. length, should bc also f.rout><':ed cr
clectrica!ly connected to the conductor at its lower or its
farthest end.
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Fxterior metal bodies on boats incluce any large n!asses such zw hori-
aonlat han<]<;<its on cat in to>! ~ smokes>acth from galley stoves, darts r>r
>>!ctal signal masts.

�! INTRRIOR Don>as or XIzTAI..� »Ietaf situated wf>o]]y
in thc i»tcrior ot boats svhich at a»y point con>es !vitf>in
6 feet of a li >htr>ir!g «o»<i»ctor s1>ould l>c clc«tri«al]y inter-
connected vvitl! it.

Interior bodies of n!otal include cn�-ines, r><'ater and gasoline >an]'s,
control ro<ls for sreering gear or reversing gear. It is not i:>!en<lcd that
small mct;>1 objee:s such as eom;>~~, c]»eke, galley s!ores, mcd cin
chests, and other oar>s of >hc boat's I!ardn are should bc ground d,

{3! >IL>.rAL !v>tic>I >'ko I RcTS T»Rou ~ >I cABI.J Tor's, Dr cKS
OR s>prs  >r IronTS a>rove T»c s! RRR sho»l<1 !>c I>or!dc<] to tne
nearest fi];1>t»ir>r, co»d'>«tor at t'>c ]>oir>t !chere tl>c»>etal
e>»crgcs fr<>»> tl>c 1>o;>t a;!d sf>v»fd l>c gr >u»<lcd at its ]o!ver
of extl c»>c ci>d !vr I I'> >» 'the 1>oat,

{4! Rat!io TRas:sar>TTrk '.r;TLi'sa sl;o«l<] 1!c  I! cq»ippcd
v;>th r!;'"' for ";o«:><'rn" �.>ri.." elect.i '"r! St >In>s or
{2! the t»;;>s>»itt<;r a:. ] J<»tcr.r>a si <«rl<] 1>e prot««tcd by
lightni»g arrcstcrs or li<,"ht»ir>« l>r<>t« 'rive g" ps.

2615. Ground Conncctior!.� ~'> I.ro«»<f c >»»ecli n  or a l>oat
»!ay consist o  ar>y»>ct;rl s!rri;>cc >v]>i«l> is r>r>rrnall! sub-
>>>ergcd in tl!c »ster ar>d u]>i«1> 1>i<s a» area o :rt ]c,<st c:>c
sr]»are font. I'>o]><. ]lcrs;>»<1 »,eta]]jc r «<I<fur su>' '>ccs r»ay be
used  or tf>is 1!ur]>os«. I']>e >:r»»>d ] I.! tc as re<i>rircd l>y I>CC
for radio trar>s>r>ittcrs sir >»1<] 1>c «<»>,i ]er c<f a<]c ] >ate. A steel
hl>ll >tsell cor:st>tutcs ar> rr<]c iu>tc groan<1.

2616. Vesse]s v.!th 1<etal Iiulls.� 1> tl>< rc is an electrical
cn»ta«t l>«tu  cn»>ct:>I !>«l]s i<«<] n>< tir1 r>! rats or vtl>c>»>c'tal-
Iic s>r]>erst>»«lure vt:><I«<i«;>tc Ir i' 1>t tv»><  t tl>c reel>rircrrents
of ]!a i>'' I'i>1>1'I  >0>, nA  « I t i>cr f>r >r crt>vr> irp <> I> st I> if] it>> > >>  > 5 '
»cccss;rl y, I <» ts wv>th «« "r'o>lr><le<] v>»vr>«or!<l»C tl»'~ o >ie«'ts '
pr >jcctir> ~ i<l><>ve thc»rc>;<1 >nasts  >r s»]> 'I str u«turc sl>r>utu
I>;92a c tl>esc ol>>eels ''> <>»>HI<.'d or protect  l s  it]> a grr>u»dcd
cond»«tvr, rcs]>cctivcly ~ i>! order to l>rotcct tl>en!.

2620. Protection of Sailboats.

2621. Sailboats.� Sai]]>oats ivith n>ctalfic standing ripging
veil] be:>dc ]»ate]y prot cte� provided tlrat all ri�-gir>g is
grounded, so that tl!e mi>st and rigging meet the rc iuire>nents
of paragraphs 2GI I and Zoi3.
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2622. Open Day-Sailers.� Open sail 1�>oats !viII be a Je-
quat<.ly prot««ted if a»y slirou<ls, back stays or I!reventnrs,
aiid any cc>;i:inuc>lis iiietallic track on tlie inast a»<1 bc>urn
are groun<led. I liesc »ho!iI<1 bc electrically c<>u»ected at;he
louver or forn a:d «lid a»d grnun<lcd to a copper plate on .he
hull or to;i metal rudder, <c»tcr board or keel.

2623. Cruising Sailboats,� �.% II stays arid all sail tracks
should bc g>null<lcd on cruisiiig saill>oat» since it is as»uli ed
that per.o»s !viII be in pro><ii»ity of fore-stavs as !veil as
after-stays. Uroundi»g of otlicr objects on cru.'si»g bo.,ts
sholrld bc in accordar!<..c !vith the foregoing paragr~phs,

2630. Protection of Power Boats.

Povrer boats may be adcqu;itcly protected l>y a grou»dcd
radio a»tel!i!a or ntlicr srritabl« ' r<>undcd li.,litr>inr; protecti, e
mast as 1>ccif>c<. in para -r pl!s 2<>I I, 2C12, and 2613, pro"i<1. d
tive heigiir oi ti!e mast »i«ct» tile re<!nil er»«nts 1'or thc co»e
of protcctic»i sl>< cilic<1 in pai;l" rapli 2>. 91. I>itercoiinection
and,groundir:;, of metallic r»asses sholil<I bc in accordan=e
!vith pai.agi aph 2614.

2631. IVIicr.e tlie si.".e of.tire boat is such as to render the
use of a single»iast iliipractical, additional li< htuing pr~!-
tcctive »lasts silo»1<1 bc el < etc<! to fol rn over'lappliig co	 's
of protection.

2640. Protection of Small Boats.

Sr»all bo:its n!ay be prntccted by nicans of a t<»!porary
Iigh!riing protcctiv« i»ast !< hicl! n!ay l>«erected xvhcn Ii "h'-
ning con<liti»»s arc ol>serv< d in tile dista»cc, Groundi» ~
provisions i»ay be macle ! > »ieans of ficxil>IC copper v;ir
and a sub»iergc<l giound plate of approxii lately one square
foot in ar"a.

2650. Protection of Ships.

Sllips al!n>!»r invarial>ly arc co»»tructe<l !> itli str<1 n!asts,
sl>'.Irs, »'upel »1 i'»ctrl T'c», hulls, si!'iol;c»to CI; s;iii<1 sliroli<1», a» <'.
the array c>f »last», stacl;» a»d ra<lio:i»tc;i»a» usually prc-
vi>le thc co»<» <>f protection calle<1 for iri para rapli 2< OI .
Thercf<!r«, »!ill>» lfid pefso»i!el lbUard tlicrii arc usually in-
herently protertc<l >gainst tlic c rccts of ligl tning. In tho <
cases where '!dc<1>la'te co!les 0  pro'tec't lo:1 ai'e lackinp, they
should he corrected in accordance with paragraph 2601, i;
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acconll>lishcd by cha»gcs in»un!i>er or hci�<ht of masts, or
in accor<ll>»cc Ivith p:Iragraph 31'0 if by shielding !vires sus-
pe»dcd bctxver» nlastS.

l» the cases of !voodc»-hulled saili»" sllips !vith avon<le»
masts, protection shoul<l bc in accor<la»ce !vith l>aragraphs
2600 and 2620, except that grnun<ling a»d l>o»din conductors
should have col!<luctivit>»<>t less than that of Xo. 4 A<vg.
copper xvire, a»<l thc cop!!cr grour! ling plat<' 1!clo<v the li'ht
avatcr li»c should have au area not less t>!an 36 square feet
|,'3.3 sq. In.!.

2660. Precautions for Personnel and I>faintenance Sugges-
tions,

in<<sr»uch as thc basic purpose of protection agni»st light-
ning is to i»:urc thc sa!et! of person»cl, it is apl>rol>riatc
that thc foll»<vir>g prccautio»s a»<l sug<l cstions bc list«<1 in
ad<litio» to all al>l>licablc rccor»rllcndatio;ls in paragral>h'103:

2CGl. �»«sl><>Old re»l;li» i»si<le a closed boat, as far as
practical duri»g a lightni»g storm an<1 should not <1;.»gle
arms or legs i:I thc xvatcr.

2662. T thc e..tc»t o»si.tc»t !<.itl .. fe ha»dlill
gativn of thc l>oat duri»g a li< l>tning stnr»I, onc sho»ld avoid
n!a!<i!!g c<!<!tact <iith any it«i»s connccte<1 to a light»i»g con-
ductive systcnl a»d esl>ecially in such a !vay as to l>ri<!"c
hetlvce» the. c it.l»s, 1'or evan!l!le, it is un<lcsiral>le that ar.
operator be in co»tact !! ith reversing I,"car levers an<i spot-
light co»trol ha»<lle at the sa»le time unless necessary to avert
collision or s! Iip!vr eck.

2663. No o»e shoul<l be i» the wvater during a lightning
stol nl.

2664. O»c sl ould not have a "Ivhi!>" tyl>e ra<lio antenna
tied down <luri»g a lig<htni»g storm if it has been <lesigned
as a part of the li ht»i» ~ l>r<>tcctivc systcl».

2665. lf I l>oat h<ls l>cc» str»ck l!v l>~«f>'to>rig, co»>passes
an</ electrical gc;Ir shouhl 1>c cl!c< keel to <lcter»li»c that »O
<tan>rl<,e <>r c1>.>»gc»! calli>r;It>0» has t:Ikc» 1>lace.

2666. Since thc cor»po»en! s of thc li"htnir>< protective sys-
tern are in a corrosive atmos,>herc, it is ..dvisable to cl!eck
all cables and joints at frequent intervals.
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