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Abstract

The hIstory of high power fencing shows how this New Zealand idea contributed extensively to the
profitabIlity of pastoral farmtng by improvlng  animal control, pasture utllisation  and weed control.

The development of electrified fencing is traced wth examples of Incidents, starling in America III the
thvties where it has improved only slightly, while  I” New Zealand development started in 1936 to become
a world  leader thanks to the Phillips (Ruakura) low impedance fence.

Examples of its benefits are described by quoting farm profitability competition winners.
Power fencing continues to become more sophisticated. with items like voltage alarms, shock stops

and tumblewheels.
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INTRODUCTION

Power  fenc ing can be g iven c red i t  fo r  hav ing he lped ‘make ’  New Zea land grass lands,  so
i t  i s  appropr ia te  tha t  i t s  50  years  o f  deve lopment  is  recorded fo r  th is  Grass lands Conference.

Fences are used mainly to contain animals and control their grazing, and to control

weeds and improve pastures.
The f i r s t  an ima l  con t ro l  was  the  te ther ,  fo l lowed by  s tone  wa l l s ,  wooden ra i l s ,  p la in  w i re ,

barbed w i re ,  and,  fo r  the  las t  50  years ,  e lec t r i c  fenc ing .
Controlled grazing has more than doubled the productivity of many areas and has

helped New Zea land and o ther  fa rmers  produce low cost  an imal  products .

GOOD FENCING

Historical photographs show that most New Zealand farmers have made good fences
from the beg inn ing. I

Some of the reasons could be because:-’
a ) Unt i l  recent ly  New Zea land has had no surp lus  labour  t o  he rd  l i ves tock  as  i s  s t i l l  done  i n

many count r ies .

b) The  d i f f i cu l t y  o f  re t r iev ing  an ima ls  wh ich  escaped  in to  the  bush .
c ) New Zealand’s poor soils, which are more inclined to grow weeds than pasture unless

they’re grazed correctly.

d ) Amp le  supp l ies  o f  t imber .
e ) New Zealand’s distance from markets, making low cost farming imperative.

Conventional fencing
New Zealand ’s  thousands o f  k i lomet res  o f  convent iona l  fenc ing have been renowned for

about  50 years  and i ts  h igh power  fenc ing for  about  20.  In  recent  years ,  the length o f  power
fencing erected annually has passed that of conventional fencing, and power fencing has
become so  e f fec t i ve  w i th  i t s  h igh  powered  shock  tha t  some an ima ls ,  once  t ra ined ,  avo id  a l l

w i res .  Th is  resu l ts  in  reduced pressure  and  ma in tenance on  convent iona l  fences ,  bu t  on ly  on
farms wh ich  have more  than ha l f  the  fences  e lec t r i f ied .

Many conventional fences now have an offset wire to protect them, and to allow block

graz ing wi thout  hav ing to  carry  a  bat tery  energ iser  wi th  the ree l  and t readins.
However, many farmers still like to see nine wire heavily battened fences around their

farms.
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Those who over  capitalised  on convent iona l  fenc ing  la te r  had to  spend vas t  amounts  on
main ta in ing i t ,  and a f ter  twenty  to  th i r ty  years  had to  rep lace much o f  i t .

There  i s ,  however ,  s t i l l  a  p lace  fo r  conven t iona l  fences ,  such  as  a long  ra i lway  l i nes  and
around homes with young children, but even these would benefit from an electrified offset
wire.

The need fo r  p ro tec t ion  w i th  an  e lec t r i f ied  w i re  has  increased in  recent  years  as  heav ier

and more concentrated stocking has increased.

Electri f ied fences
The change to using electric fencing, like most changes, has been slow and still has a

long way to go, although the current reduced profitability of farming is speeding it up. The

dairy farmers who used power fencing to full advantage from its inception became more
pro f i tab le .  They  ach ieved two to  th ree  t imes as  much subd iv is ion ,  wh ich  in  tu rn  reduced the

time they had to spend moving temporary fences. They earned more income which could
then be spent  on  fe r t i l i ser ,  d ra inage,  contour ing  and the  purchase o f  more  land.

Bay Farms of  Te Aroha,  who won the Dai ry  Sect ion of  the Gal lagher  Farms Compet i t ion
with an economic surplus of $1,727 per hectare, have 70 paddocks, all with at least one

elec t r i f ied  w i re .  S tuar t  Bay  dur ing  h is  in te rv iew s ta ted  “The use  o f  e lec t r i c  fenc ing  fo r  pas tu re
management  is  the  A.B.C.  o f  fa rming” .

Lornie Brothers of Orini, last year’s beef winners, have 150 two and a half hectare

paddocks ,  a l l  e lec t r i f ied ,  and in  w in te r  they  move 40  e lec t r i c  fences  da i l y ,  one  in  f ron t  o f  and
one behind 20 mobs of 50 bulls. Their economic surplus was $1,000 per hectare on
develop ing peat  - more than that  of  many dai ry  farmers on improved land.

Sheep farmers like Gerald Hargreaves of Fairlie,  who in 1976 subdivided his farm with
lnsu l t imber  in to  100 four  hectare  paddocks,  are  now buy ing more land to  keep the i r  fa rming
pro f i tab le .  Those who d idn ’ t  use  the  benef i t s  o f  power  fenc ing  dur ing  the  pro f i tab le  years  can

now hard ly  a f ford to  subdiv ide the land they a l ready own,  le t  a lone buy more.
The adoption of temporary electric fencing and permanent power fencing has been

going on for 50 and 30 years respectively. There is still a long way to go before it could be

sa id  tha t  the  benef i t s  they  g ive  a re  be ing  fu l l y  u t i l i sed .
Unfortunately there have been a few problems which have slowed the acceptance of

e lec t r i c  fenc ing .  These  inc lude  shoddy  p roduc ts ,  poor  cons t ruc t ion  and  inadequate  ear th ing .

The importance of earthing is not always appreciated because not many people
understand electricity. The easiest way to explain it is to relate it to water, which most
unders tand  because  they  use  i t  and  can  see  i t .  I f  a  pump has  no  suc t ion  p ipe ,  i t  can ’ t  de l i ve r

wate r ,  and  i f  i t s  p ipe  i s  sma l l  and  has  leak ing  jo in ts  the  vo lume o f  wa te r  w i l l  be  low.
The deve lopment  o f  h igh  powered energ isers  prov ided the  ab i l i t y  to  e lec t r i f y  long lengths

of  fenc ing,  and made permanent  e lec t r ic  fenc ing more a t t rac t ive  a t  about  a  quar ter  the  cos t ,
and with a quarter the construction time, of conventional fencing. Maintenance is also

reduced.
One single electrified wire on a dairy farm can control cows at a sixth the cost per

kilometre of a five wire non-electrified fence, which would be necessary. Sheep fences vary
from a f i f th  to  a  th i rd ,  and deer  f rom an e ighth  to  a  quar ter  the  cost  o f  convent iona l  fenc ing.

The first electric fences
The manufac ture  and sa le  o f  e lec t r i c  fence “chargers ”  as  they  were  ca l led  in  the  U.S.A. ,

began there in the early 1930’s, and by 1938 there were an estimated seventy thousand in

operat ion.
They consisted mainly of two types -

a ) Interrupted A.C., mains powered, using a transformer and a current interrupter which
al lowed the t ransformer  to  be energ ised a t  regu lar  in terva ls .  One s ide o f  the t ransformer
secondary winding was connected to ground and the other through a high value series

res is tance to  the  fence w i re .  H igh  ou tpu t  impedance was used to  l im i t  ou tpu t  cur ren t  fo r
perceived safety reasons.



b) Inductive discharge, battery powered, using a step-up transformer with a quick make
and break mechanism connected to the primary circuit. These also had a high output
impedance .

In  the ear ly  th i r t ies  some un i ts  were made by  hav ing cont inuous cur rent  f lowing through
transformers with their primary winding connected to the AC. power supply. The secondary

wind ing had one s ide  connected to  ground and the  o ther  to  the  fence.  Cur rent  went  th rough a
series inductor to limit output for safety reasons. Like the others, these had high output
impedance .  Home made mode ls  o f  th is  t ype  caused  some fa ta l  acc iden ts .

High impedance
A h igh  impedance  energ iser  on  a  shor t  we l l  i nsu la ted  fence  can  bu i ld  up  vo l tage  equa l  to

that of the open circuit voltage because of the pulse reflecting. However, with a long fence
line, or one with the normal leakage encountered on a farm, the voltage is generally
insu f f i c ien t  to  con t ro l  even  qu ie t  da i ry  cows.

In 1936 Bill Gallagher Senior read about the development of energisers in the U.S.A.,
and made one to  cont ro l  the da i ry  cows on h is  farm at  Horot iu .  I t  worked wel l ,  and before  long
he was mak ing them for  h is  ne ighbours .  In  1938 he so ld  the farm,  and s tar ted manufac tur ing
them.  Wor ld  War  I I  b rought  a  ha l t  to  th is ,  un t i l  1944.

Energ isers  were  deve loped in  o ther  coun t r ies  a long  s im i la r  l i nes .
O ld  Ford  ign i t ion  co i l s  were  used ,  bu t  the  l im i t ing  fac to r  was  the i r  h igh  impedance  wh ich

wou ldn ’ t  a l low h igh  cur ren t  f low.  Specialised  induc t ion  co i l s  deve loped  la te r  overcame th is .

ROTATIONAL GRAZING

In  the  la te  1950s ro ta t iona l  g raz ing  in  da i ry  herds  became popu lar .  The increase in  the
number of fences at the Ruakura Agricultural Research Centre made Mrs Doris McMeekan,
wi fe  o f  Dr McMeekan the D i rec tor ,  compla in  about  them f rom an aesthet ic  po in t  o f  v iew.  At  a

Ruakura party one night she suggested that animal control could possibly by achieved by
more effective means than the conventional fence, which was merely a “barricade”. Doug
Phillips of Ruakura tried various ideas, including wires underground, but found the power

requ i rement  to  be fa r  too  h igh ,  and wi th in  the  danger  reg ion.  Whi le  work ing  on th is  poss ib i l i t y ,
he deve loped a  method o f  produc ing a  safe ,  h igh energy,  low output  impedance energ iser ,
and so d iscovered the pr inc ip le  used today.

Because he demonstrated the energiser on uninsulated supports it became known as

“unshortable”.
The concept was offered to the Department to patent, but after six months Wellington

re jec ted  i t ,  say ing  i t  had  no  fu tu re ,  and  tha t  Doug  Ph i l l i ps  cou ld  i f  he  w ished  pa ten t  i t  h imse l f .
He  d id  th i s  i n  1963 .

One commercial manufacturer, who is no longer in business, wrote to the Director of
Ruakura saying that the theory was impossible, and that anyone suggesting that such an

energ iser  cou ld  be made was a  foo l .  He v is i ted  Ruakura  and see ing the fence suppor ted on
nine steel posts, knelt down and held the wire - but only once, after which he drove away
fur ious,  and no doubt  embarrassed.

He then tried unsuccessfully to have the standards regulations changed to ban low
impedance  energ isers .  Some coun t r ies  s t i l l  have  regu la t ions  p roh ib i t i ng  them.

Doug Phillips had difficulty finding a manufacturer, until Marty  Foreman, who later

formed Plastic Products, took up the project.
Initially the energiser was known as the Phillips Fence, but objections that this name

gave it an unfair advantage (Phillips of Ruakura was a well respected scientist), caused it to
be renamed the Waikato, although many farmers had started referring to it as the Ruakura

Fence.
With the rotational grazing of dairy cows increasing rapidly, the comparatively high

powered Waika to  energ iser  was a  boon.  A t  tha t  t ime convent iona l  fenc ing  cos t  about  f800  a
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mi le ,  whereas  the  s ing le  e lec t r i f i ed  w i re  cos t  on ly  f  100  per  m i le .  In  Doug  Ph i l l i ps ’ s  words ,  i t
was  a  revo lu t ion  in  g rass land fa rming ,  mak ing  in tens ive  graz ing  poss ib le .

I t  a lso  a l lowed the  fenc ing  o f  gu l l ies  and rough areas  fo r  an ima ls  to  improve,  and made
possible the break feeding of crops like thou  moellier. Doug’s telephone kept ringing with
enthusiastic farmers expressing their surprise and delight at the effectiveness of the fence.

The Waikato energiser, putting out 2,500 volts and about two joules, was low powered
compared w i th  today ’s  6 ,000 vo l t  20  jou le  energ isers .

Modern capacitors and electronic switching devices now allow high energy, low
impedance energisers to charge hundreds of kilometres of fence.

New Zealand leads
Manufacturers of “chargers” in the U.S.A. and in many other countries are still

producing low powered high impedance energisers, so New Zealand exporters have taken

the initiative and are now supplying over 100 countries around the world with high power
energisers.

Pu lse  shape is  impor tan t  because the  in te rna t iona l  s tandard  p roh ib i t s  the  w id th  ( t ime on)

f rom exceeding 0 .0003 o f  a  second and the vo l tage f rom exceeding 5 ,000 vo l ts  a t  500 ohms.
In  tha t  shor t  t ime su f f i c ien t  energy  has  to  be  sent  a long the  fence l ine  to  counter  leakage and
e lec t r i f y  somet imes hundreds  o f  k i lomet res  o f  mu l t iw i re  fence .

Safe
It still surprises those with electrical knowledge that such high  power is possible and not

le tha l ,  bu t  the  techno logy  o f  re leas ing  a  h igh  charge  in  on ly  0 .0003 o f  a  second makes  i t  sa fe .
Th is  New Zea land  techno logy  i s  s t i l l  no t  be ing  used  by  manufac tu re rs  in  Amer ica .  Some

of their low powered energisers there are still “on” for half a second, giving a long tingle

(rather than a sharp severe shock) and a spark which can cause fires.
The f rus t ra t ions  wh ich  s lowed Doug Ph i l l i ps  a re  s t i l l  s low ing  en t repreneurs  when they  t ry

to market power fencing in some countries with thirty year old regulations, and, in some

cases, local manufacturer hindrance, through regulations aimed at keeping competition
away.

Gates
Early electric fencing suffered from not having electrified gates. The spring gate was

developed in 1979 and the drive through gate soon after. Now there are a number of

electrified swinging gates available but there is room for improvement in this area. Our
ingen ious  fa rmers  are  l i ke ly  to  invent  improved ga tes  to  f i l l  th is  gap.

MORE INTENSIVE GRAZING AND INCREASED PROFITS
Al l  g rass  w in ter ing  cou ld  not  have deve loped wi thout  power  fenc ing.  Back fenc ing,  a  rea l

grass grower, would hardly be possible without it.
Farmers who have used power  fenc ing to  fu l l  advantage are do ing very  wel l  f inanc ia l ly .
The Gallagher demonstration farm on Waikato peat, developed in three years from

gorse, blackberry  and weeds carrying no stock, to highly productive pasture carrying 20
sulha  has had the weeds controlled with only dairy calves and heifers. No sprays have been
used except under fence lines and fenced off trees. There are 35 small paddocks, so gorse

and all weeds are eaten. As a demonstration, one of the paddocks is double the size of the
others  - i t  has a  weed prob lem and poorer  pasture.

Power  fenc ing  fo r  l i ves tock  con t ro l  i s  one  o f  New Zea land ’s  most  impor tan t  asse ts .  I t  has
helped achieve a substantial increase in the low cost production of animal products, has

improved pastures, has controlled and even eliminated weeds, and has saved millions of
do l l a r s  i n  fertilisers,  weed sprays and cap i ta l  expendi ture .

The exports of energisers, accessories and fencing materials have earned overseas
exchange in  excess o f  tha t  earned f rom e i ther  the  deer  or  K iw i f ru i t  indust r ies .



MODERN DEVELOPMENTS
Power  fenc ing  now inc ludes  soph is t i ca ted  fence  vo l tage  a la rms to  warn  users  o f  vo l tage

drops caused by  fau l ts ,  damage f rom t rees ,  e tc .  The a la rm can be used fo r  secur i ty  purposes
10 pro tec t  va luab le  an imals  and proper ty  l i ke  ba les  o f  f ib re .

Some alarms are connected to telephones to alert owners of voltage drops, allowing a
high degree of  secur i ty .

Modern cutout switches are sealed to keep out moisture and spider webs, so as not to

leak  or  g ive  opera tors  a  shock .  F lex ib le  connectors  a l low bot tom wi res  o f  fences  to  be  eas i l y
disconnected when grass growth covers them, thus helping maintain high voltage on long
fences  and a l low ing  the  graz ing  o f  g rass  touch ing  the  bo t tom wi res .

Self insulating hardwoods outlast steel posts, and give easily erected and maintained
permanent  fences .  Insu la to rs  w i th  t rack ing  d is tances  o f  25  mm and insu la t ion  th ickness  o f  10
mm are available to cope with 6,000 volts and high energy. Unfortunately many inferior

insulators and tubing are still made. purchased, and complained about by unsuspecting
users .

The deve lopment  o f  the  d ig i ta l  vo l t  meter  was  a  g ian t  s tep  fo rward ,  in  tha t  i t  saved t ime in

fau l t  f ind ing ,  and gave a  too l  to  measure  the  e f f i c iency  o f  ear th  sys tems,
Temporary fencing has been made easier with light polywire (the latest of which has

more highly conductive metal strands), fully insulated multiwire tread-ins, geared reels and

tumblewheels. The latter allow the movement of temporary fences from one end of the
paddock  by  pu l l ing  the  tumblewhee ls  a long.  A  d isc  keeps  power  f low ing  to  the  top  four  legs
and d isconnects  the  bot tom two (wh ich  are  on the  ground)  so  they  don ’ t  shor t  ou t  the  fence.  A
long cent ra l  hub on the po lywi re  prevents  the tumblewheel  f rom fa l l ing  over .

The components  o f  permanent  fenc ing  cont inue to  improve and become eas ier  to  use,
with products like shockstops which send a message back to the energiser to turn it off, and
on aga in ,  as  requ i red.

FENCING IN THE FUTURE
The quality of power fencing equipment should continue to improve (there are still

cheap, short lived products on the market). The operation of electrified gates is likely to
improve jus t  by us ing current  technology.  They can be remote ly  cont ro l led f rom wherever  the
farmer is. Thinner but more visible and more conductive wires are likely. Rays or beams are

unl ike ly  to  be  used,  because they  wou ld  have to  be v is ib le  to  g ive  s tock  cont ro l .
Power fencing use will increase further - most farms aren’t yet fenced sufficiently to

give weed cont ro l  and opt imum pasture  growth wi th  a  min imum of  labour  and fertiliser.
Paddocks will be smaller to save moving fences, and farmers who use power fencing to

the full should thrive in the future likely economic climate, which will require food to be
produced by fewer farmers at relatively lower prices. More farmers will have to work off the
farm and will set stock their beef, sheep or goats in smaller mobs in smaller paddocks, to

reduce wa lk ing ,  pas tu re  damage,  b loa t ,  an ima l  compet i t ion  and s t ress .
Automat ic  ga tes  w i l l  be  used more,  to  save the  fa rmer  go ing to  the  back  o f  the  fa rm jus t

to  open a gate .

The more intensive grazing of pasture, as practised  in the Waikato and Southland, is
l i ke ly  to  spread fo r  the  same reasons  i t  d id  in  those  two p laces  - because no  more  ad jacent
land  i s  ava i lab le  fo r  purchase .

The use of power fencing to control disease and parasite spread, as is being used in
other countries, is likely to increase here as the demand for un-polluted foods increases.

The  con t ro l  o f  d i sease  sp read ing  opposums w i l l  i nc rease ,  as  w i l l  t he  b reak ing  o f  pa ras i te

cycles like that of the liver fluke, because using power fencing is a low cost means of
ach iev ing  resu l t s .

RSferSWI3S

Gallagher Power Fencing Manual.
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