L»

0 N T 6 U [ D &

MT 8529 Agriculture

Lightning Protection for the Farm

by
Roy Linn, Extension Farm Safety Specialist

Lightning, one of the most desittive forces of na-  tween the ground or objects and the clouds, the result
ture, is paticulaly dangerous and cosylon the &m. is a lightning flash.
In a typical summerightning damges moe than Lightning stikes tees,buildings or other objects
18,000 houses and thousands of barns ancettds  because theare better elecittal conductos than the
neous bildings. Lighting is a fequent cause o&fm air and provide easier paths to ground.
fires. Bans, sheds and other stotuildings ae par A lightning flash is classed as either hot or cold,
ticulaly vulnemle. Damage to famn buildings uns  a¢coding to whether its ow of curent lasts long
into tens of millions of dollar every year Lightning  enough to stara fire in a fammadle maerial. About
bolts, propety called fashescause ma than 80 per  wo of every three fashes a cold There ae still
cent of all livestock losses that are due to accidents. enough hot flashes of lightning to cause tens of thou-
Lightning piotection can gvent or geatly educe  sands ofifes anmally. Lightning mg ignite an unps-
the dangr of loss of lie and popety damae A light- tected oof, or the curent mg pund inside a hilding,
ning protection system that is properly designed, in- seeking pts of metal or moister Some of theltage
stalled and maintained carfafl almost 100 peent  dissipdes inside theuilding, and fammale maeri-

protection to buildings. als cannot withstand the 50,000gdee-Fahrenheit
Lightning is electric current with tremendous am- heat generated by a hot flash of lightning.

perage Ordinary homes hee 10 to 240 elts with 100 When a hotlash setsife to a bam, it usually bums

or 250 ampegs aailable in the main seice. One-  to the gound The arerage famm house is not sica

tenth of an amp is enough to Kill, if the current passestinder box, and because the flash jars the occupants the
through the boyl It also could stara fire if there isa  fire usual is detected immedialy. If occupants & in
short in the wiring. the dvelling, they usualy can sae the stucture from

The amperage from a lightning flash, may be at total destruction.
least 2,000 times as great as the current in the home. Lightning can enter a building in four ways.
House current consists of continuous electric impulses
tha follow a contolled pah of low-resistance was.
Lightning is a ggantic, uncontplled, split-second
surge of electical curent tha delivers a temendous

» By a direct strike to the building.

* By striking an object, such as a television an-
tenna or cupola or a metal track extending from

amount of energy. the building.

When a stan huilds up negative chages accun- * By striking a nearby tree and leaping to the
late in the base of thdauds. Rsitive hages accura- building to find a better path to ground.
late at the top part of the clouds, in the ground and in  « By striking and following a power line or an
objects @er which the ¢ouds passThe eentual esult ungrounded wire fence attached to the building.
may be a lightning fash.When the wvltage becomes The lightning fash gneglly will follow a metal-
gred enough to push the aent acoss the gp be-  |ic path to groundAt points along thepath the main
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conductor is to connect all
air terminals—with at least
two dovn conductos—to
ground rods or grounding
plates. The conductor
¥+ cable, when installed dhe
roof or sides of bildings
and interconnected to all
air terminals and grounds,
must not be bent more

bolt may jump, for ex-
ample, from wiring to
plumbing, where parts of
the current may side-flash
to objects such as appli i
anceswater lines or een i
a person or an animal. i
Lightning protection .i__
systems st povide adi- | & -
rect, easy path for a flash

——— dlunducsnim

of lightning to bllow to P 444 ey than 90 dgrees The bend

the gound to pevent dam- K L wemrmma | should not hee less than

age and injury or death: an eight-inch radius (Figure
4 ) ) Figure 1 .

(Figure 1). Lightning pro- 2). The conducting qaac-

tection systems can be concealed or unconcektied ity of a conductor deends upon itareight. The mini-
concealed system is installed imneonstuction.The ~ mum acceptable weight per 1,000 feet is 187.5 pounds
unconcealed system is installed after the building hasfor copper and 95 pounds for aluminum.
been built, and may be partly concealed. 3. Branch conductors are used to connect structural
. . . metal parts to the main conductor system, a process
The Parts of a nghj[nlng Erotectlon System known F;s bondingAny large intefor or g(terior meF‘zaI

1. Rods called air terminals are made of copper orpody should be bonded if within six feet of a conduc-
aluminum. Lead-coated air terminals are used oNior These metal p# ma be objects tached to or
chimneys to potect gainst corosion.Air terminals  part of the tuilding tha may be subject to déct light-
usualy are 10 to 24 inbes longbut can be longr.  ning disharges because of theixgosue or poxim-
However, agithing over 24 infies nust be suppoed jty to a lightning conductohey may include eae
by suitéble braces &adhed to laver than the mid-point  roughs hay trads, metal pofing, metal idge rolls,
of the terminal. Shorter lengths usually are preferredetg| \entilators, metal himney extensionstelevision

because the are less conspicuougiir terminals  antennas, wire fences, guy and supporting wires and
shorter than 24 inches can be spaced a maximum of 2hatal clothes lines.

feet apart, while air terminals 24 to 36 inches long can
be spaced up to 2®8dt gart. There should be an air
terminal within 24 indes of the end of grridge or
other shap object.Temminals nust be &aleast as stmg

as a copper tube thiaas a wll thickness of .032 ire tem.Arrestes should be installed betéen the paer

and a diameter of five-eights inch. _ ~ circuit and gound where the cicuit entes a hiilding
2. Lightning conductors consist of special braided, gopyed by osrhead wies. Their pupose is to mvent

twisted or fat ceble or starsection od made ofhed  gangerous suges of elecicity into a wiing system if
copper or alumiam. Their pupose is to conduct the lightning strikes the power lines.

lightning bolt saély to the gound The main lightning

4. Lightning arestes piotect a bildings’electical
wiring system (Fgure 3).Arrestes should be installed
as part of a lightning protection system, or added to in-
crease the &ctiveness of anxasting piotection sys-

Before working on ay sewice lines into a bilding,
make sue the lines
have been de-ener
gized and contact the
electic utility if work

is to be done ahead
of the meterArrest-
ers should be in-
stalled on telgision
antennas, which may
help reduce or pre-
vent damge to a
television set.

Figure 2 Figure 3



5. Grounding of the system
is extremely important.

Grounding of Lightning
Protection Systems

Protectve systems can be
grounded four ways:

1. Clamp each conductor]
cale to a coppeclad or @l-
vanized-steel od. The ods
usually are eight feet long.
However, 10-6ot rods would
be better if wailable and
should be dven completef
into the gound Make the

mflhinum depil

ﬁr-

& Copper cable strap
ta plate, then solder

Copper cablé 10—

i Sheet copper
=
=

Copper straps

1
| .
rivet to plate

Charcoal

connection as shn in Fg- Figure 4

ure 4. Belav ground this vould eliminge a tip haz-

ard for humans and animals. Metal grounding rods are

a minimum of one-half-inb diameterA diameter of
five-eighths-inh is betterAt least two ground connec-
tions ae neededdr every system.They should be
spaced asair gart as possile, preferably aopposite
comess of the lilding. They should &tend belav and
away from the hilding to pevent damge to the walls
from a lightning dislearge. Ground 0ds should be
driven d least tvo feet avay from the loilding footing

(Figure 4).Aluminum conductor dale should be con-
nected to copper or steel ground connections with speThe plate should be one-eighth inch copper sheeting at
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Detail of ground plate

Figure 6

portionately longer, so if four feet dee, it should be
about 20 eet long Cover the foor of the tend with

about ive indhes of pea-sed darcoal to incease the
grounding &ility of the cdle. Then lg in the standed
calle so thait is not twisted Spead the sands over
the darcoal. Caver them with anotheive indhes of
charcoal bebre flling the trend with soil (Rgure 5).

3. Clamp copper conducting cable to a copper plate.

cially-designed bi-metal clamps so the connectionsleast 11 squarfeet in sie. The plde should belried

will not corrode to ender the system ino@tive. The
conductofto-ground joints ér alumirum must be
made aleast onedot @ove gound level. Bae alumi-
num will disintegrate rapidly to alumirum hydroxide
when in contact with soil.

2. Stand a copper conductorlta and lry it in a
trendh tha should be bout ive feet dep and 15 éet
long. For example, shallower trémes should be pr

about 10 €et belav the surfce,laid on fve inches of
charcoal and ceered ly five indhes of barcoal bebre

it is covered with soil. The conductor dade should be
attached to the copper gkaby copper saps liveted
and soldered to the plate (Figure 6).

4. Clamp the conductor i to ametal water pipe
Many water systems do not @ a contimousmetal
pipe connectiontried in the ground. Connections to
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metal water piping where it en-
ters a lilding, generlly males a
very good gound if made with a
clamp designed for this purpose.
The clamps usually are copper @
bronze. The damp should beta
least one fourth inch thick. (Fig-
ure 7). Where rods cannot be
driven in shallav top soil,a tur-
ied copper plate for each condug
tor system sees as a god
grounding system.
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Protecting Trees

Trees my be wined or se-
verely damaed Ly lightning.
Lightning protection systems
should be consided for valuale
trees, and trees that are taller tha
a huilding and within 10éet of it
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or if livestok shelter under them Figure 8
during stoms.The potection e-
quires air terminals, a down conductor and ground.

Many cdtle ae killed as aesult of lightning sik-
ing a tee tha they are under ér protection.When
lightning kills cattle beneath a tree, death usually is not
caused B the main sieam of the lightninglé&sh,but by
current fowing through the animals thare in direct
contact with the lcaiged soil. If lightning is of ¢ed
concen to landevners, altematives indude cutting
down the teesfencing lvesto& from the tees or po-
tecting isoléed tees or small gves whete livestok
congegate duing stoms with a conductor system.
The \alue of the tees mg detemine the best prce-
dure.

When protecting a tree with a lightning protection
system, an air terminal should be placed at the tip of
the main trunk, using a full-size grounding cable at-
tached to a gound d tha is avay from the tee to
prevent damge to the oot system. Main landces
should h&e air teminals dtached with smaller
brandh-line cdle ataded to the main conductdirees
tha are of thee ket in diameter or lger should hee

Figure 9

two gound ods dtached to the main conductor sys-
tem.All conductor ¢éamps,ground od damps and
branch connectors should be of an appropriate type for
the system (Figure 8).

Fences

Lightning may travel up to two miles along a wire
fence that is not grounded, to endanger humans and
livesto&. Fences thiashould be gunded intude
those #adhed to tees and bildings, those with
wooden posts and those with steel posts set in con-
crete To gound a wie fence drive one-half-inb steel
rods or thee-urths-indh pipe fve feet dep next to
wooden poststd 50-foot intevals.Allow a few inches
of the gound 10d or pipe to xtend dove the top of
ead post. lasten theads or pipes to the posts with
pipe steps,so thg malke a god tight connection on all
the fence wires.
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