
Unbonded boats will still need sacrificial zinc
,.rod., at specific spots, such as a zinc collar
where a stainless steel propeller shaft interacts
with a bronze propeller (we have a variable-pitch
oropeller on whiih it is not possible to mount a

ihait collar, hence our corrosion) and zin-cs in
the raw-waier engine-cooling circuit and any

refrigeration condensers. Steel hulls and rudders
will need their own zincs.

Unbonded boats are likely to have problems
providing adequate lightning protection (see

telow) aid adequate grounding systems for SSB
radio and lorans(see ChaPter 7).

Lightning Prq!99!,o!

In some parts of the world lightning is a.rarity,
but in others it can be quite common-ln- any
eiven minute, worldwide there are 2,000 thur-
E.rrtor*, in progress' for a total of more than 16

*itlio" a yearl Farts of the eastern seaboard of
the United States are notorious for electrical
,t--t. Since lightning tends to shike the high-
est obiect in its"vicinity, boats out on the water
,r" oe..rliatlv',ulnerabie-a sailboat, with its tall
*rit, it an obrious target! The traditional
resDonse to this situation has been to put the
.nr'rt to use as a lightning rod, conducting a

strike "safelv" to ground, and so providing a
desree oI piotection for the boat and its occu-
,^fit , tt-tot. recently there have been claims that
'it is possible to prevent strikes altogether' Let's
look'first at lightning rods.

The lmportance of Grounding

The concept underlying a lightning rod has

been underitood for some time' When the con-
aitiorrt are right for a thunderstorm-a lot of
heat and moilture in the air-the turbulent air
strios electrically negative electrons from the

-olrtur. *ole.rl.t,leaving the clouds with a

oositive electrical charge. The surface of the
Larth or the ocean beneith the clouds becomes
loaded with an abundance ofnegative electrons'
ft " uottrn" difference between the cloud and
the surfacJ of the earth or water becomes huge,
and the pressure to regain an e.quilibrium enor-
*o"t- fior"ver, air iI normally a pretty good
insulator, so a charge has to build up to,a
ii.-""do"t intensit/ before it becomes suffi-

"i."t to iump the gap'from the earth or sea to the
;l;;J rf"".'. Butl#ce the energy reaches this
level the resultant giant spark (actually, a series

.,f in.t.rtinslv lotis tpa.ks, known as stepped
l*iurt) ioniZes the iath through the air' Ionized
air happens to be a good conductor, so now the

-ft.i.i-'svstem balarices out in a fraction of a

.r-ri.ror.tot d with an enormous current flow
(the main lishtning shike).
'-- ih" prrrp"or. of I lightni.tg rod is twofold: ( I )

to bleed off electrons from the surface of the
earth to the surrounding air in hopes of dissipat-
ine the electrons and so preventing a lightning
strYke, and (2) if this is not successful' to limit the
damase done by a strike bv providing a low-resis-
tance"path behveen the two oppositely-charged
bodies, thus preventing the lightning from. to[-
lowine more hazardous paths. To carry out these

tasks,"a pointed conductor is raised as high.as

"rr.ii.rtt. and connected electrically to the
Larth or the ocean (Figure 4-Z1A)' Negatively
charged electrons from the surface of the ocean
are ittracted to the positive cloud above, accu-
mulating on the point of the lightning rod' Here
the ohvlcal conitraints caused by the geometry
of the point greatly increase the electron density'
Since the el"ectrons are all of the same negative
charge, and like charges repel one-another, there
is a iressure to push electrons otf into the sur-
,o,rridi.tg atmosphere where they neutralize the
oositive charge above.'-Th.r" is a"school of thought that holds that
this process ofattracting charged particles to the
ii*f,tin* rod actually iicreasEs the posibility of
,![irc i"a that therllore a lightning rod should
not be fitted to a boat. This position is not sup-
ported by the evidence. When the charge den-
,iw beeins to approach the level needed for a

iinf,t"ifi* strike, eiectrons will accumulate on the
,,i.fr"" 6f any obiect in the vicinity, including a

mast, and wili not care if the mast is ground,ed or
nol or even if it is a poor conductor' Any light-
nine bolt will then foilow the path of least-resis-

tanle to equalize the points of maximum charge
Jensity. Tite top of tite mast, with or without a
lishh:ine. cond'uctor, is likely to be one of these

oZi"tt'. f,t this stage in the cycle, the p.oorly
'"i.""a"a mast meiely offers a greater probabil-
iv that the strike will be a powerful one since the
eiectrons will not have been bled off by a tunc-
tioning lightning rod. Damage will be greater
than #ith"a ligh6ing rod because of the higher
current levels" and lhe lack of a low-resistance
.oath for the cunent.'-p"iirr" to provide an adequate path to ground
will cause a lightning strike to find its own route'
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