TO MEASURE TIIE SPECIFIC RESISTAMNCE
OF THE EARTH
I it is desired 1o obrain a value of the specific resistance
of the earth as 2 guide to putting down an earth plate, this
may be done by insercing four spikes in the ground in a

cean iy

straight hne at equal Intervals 2", (See Tigure 5. The

SWITCH OPEN

Fizure 3

depth of insertion of the spikes should nor cxceed 1720th
of "a. Open both switches and connect the two outer
spikes o the terminals C, and C. and the two inncer oncs o
the terminals P; and P.. Turn the handle and read the
resistance given by the instrument,

If it iy suspecred that the potental spike resistance is
unduly high, disconnect the outer pair of spikes from
terminals C; and C; and close both switches joining Py with
C, and P, with C,. Take a measurement which will then
give the combined resistance of spikes P and P.. Using
this combined resistance as the value of the potential earth
electrode in the table on page 4, note the correction to be
applicd.

Alrernatively, with a 2-rznge instrument, connect 3s in
Figure 5 and take readings on both scales, obraining the true
value of R by using the nomogram.  (See page 4.)

It is geperally taken that in homogencous soil the
formula —

= 2=akR

gives the average specific resistance to a depth equal to the
spike Interval “‘a’.

I R is the resistance, messared in ohms, and “a™ is the
Spacing in concimetres, then the specific resistance p is in
ohrns-per-centimetre-cube,
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Instructions for -
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(NOTE —When carrving out fests woith this [nstrament
1L i adwisable 1o wear rubber gloves o guard aeainst
the danger from accidental Wigh porentizls on the
streture under test,)

TO MAKE A TEST

Stand the instrument on a steady and approximately
level base. Connect up the instrument as shown i Figure 1,
i.e., connect together the terrminals P, and C, by closing the
switch provided, and connect them to the electrode or
metal structare o be ested.  Keep the lead used for this
connection as short as possible, as 1ts resistance is included
in the messurement. Connect terminals marked P, and C.
t© two temporary carth spilkes driven into the ground as
indicated {for spacing of these spikes see Page 3). and rurn

ELECTRODE
UNDES TEST

Figure 1
Comnections of Mceger Earth Tester

the ‘generator handle at zsbont 160 r.p.m., the scrusl speed

“being unimportant. With a 2-range instrument set the
range switch to “OUTER SCAT.E” first  If the reading is
below the full scale reading on the inner scale, set the range
switch to “INNER SCAILLE" and repeat the test.

STRAY .CURRENT IN SOIL

Stray direct current in the soif will produce a_movement
of the pointer when the generaror handle is stationary but,
under most pracrical conditions, the effect on the final

: 2

reading will be negligible when the gensrator is driven al

approximately full speed.

Stray alternating current in the soil may cause the pointer
to waver at cerrain handie speeds.  In such cases it is only
necessary to increase or decrease the speed of the generator
handle to obtain a steady reading.

SPACING OF TEMPORARY EARTH SPIKES

When testing a simple earth electrode, such as a single
driven pipe or a single earth plate, the temporary current
earth spike connected to terminal C, should be about 100 feet
from the electrode under test and the temporary potential
spike connected to terminal Py, abouf 30 feer.  If the earth
clectrode is large or consists of several pipes or plates in
parallel, these distances should be increased to 150 and
75 feet respectively.  Greater distances than these must be
used for complex “earths™ consisting of, say, alarge number
of pipes or plates and other metallic structures bonded
together.  The method of determining whether or not the
spacing i& adequare is as follows:

Drive the temporary current spike into the ground at
any distance from the earth electrode under test, then make
three tests of the resistance, one with rhie potential spike at
a point half way between the current spike and the electrode
under test, one with the perential spike 10 feer nearcr, and
onc with the potentizl spike 10 feet further from the
electrode under test,  If these three readings arc practically
the same, this valus is the true resistance o esrth of the
clectrode under test. I these three readings do nol apgree,
remove Lthe current spike and drive it into the ground
again at a grearer distance {rom the electrode under test and
repeat the above procedure.  Repeat again if necessary
umilhthc three readingy taken as indicsted agree with one
another,

Alternatively, drive the potential spike into the ground
in a posirion some distence away from the line joining the
eurth electrode wo be tested and the current spike, the thaee
points forming ronghly an cquilateral trizngle. Tests should
be taken as before with the potential spike 10 feet neurer 1o
the elecirode under testand also 10 feet nearer to the current
spike. "L'he three tests should give practcslly identical
readings,

RESISTANCE OF TEMPORARY EARTH SPIKES

A high resistance current carth spike will cause the
maovement of the instrumen: pointer to be sluggish and
steps should be taken to reduce the resistance by watering
the ground round the spike, using salt water if possible.
As an alternative, a second spike may be used, spaced at
%icnst 10 feet away from and connected in parallel with the
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The resistance of the porential earth spike forms a
part of the potentiz! circuit of the instrument and a definite
value for this resiztance has been sliowed for in calibraiion.

If the actual resistance is within the limits :—

s range ... 0=250 ohme.
SO‘ hms range ...... 0-1200 oluns.

‘h: instrument reading will be accurate within plus or
minus 59 .

Where a higher deg
resistance of the =
{see below), when the correction
tabl\. can be zpplied.

curacy is required, the
arth spike should be measured
 shown in the [oliowing

! Resistancs of tion to be applied o
Earth Clec trr o Lusirasnest
i
Ranye 0 ohims Subtract 5 per cent. §
0-20 125 none |
ohms 230, Add - S }
| !
| 0 ohms Subtract 5 per cent.
Range 300 ., o 2% 4 .
| 0500 aa0 L, none
i ohma I 900 Add 24, .
! 1200, » o EPPRREN
L — —_— —

TP S -

T AiEAbURh THE RESISTANCE OF THE
POTENTIAL EARTH SPIKE

The remslance of the polenuul earth spike can be
meazured quite simply by interchanging the connections o
P, and C; connected topether, snd P, terminals. The
porential earth spike then beecomes the “eartly’” under test,
while the main earth electrode becomes the potential spike.
Thes a rest gives directly the resistance ro earth of the
potential earth spike.

I{ this resistunce is beyond the ranee of the instrument it
can be reduced by warering, as suggested for the current
upike.

USE OF NOMOGRAM

With a 2-range instrument, snd provided messurement of
the earth trezistance of the soructure under test can be taken
on both Tanges, the true esrth recistance, independent of
spilke resistence, can be deduced from the nemogram,
Figure 2, the procecure heing as follows :—

Take wo measurements of the earth resiscance using
each range in Lturn,
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Figure 2

Plot these two values on their respective lines A and B,
and jain them with a straight-edge; where the straight-edge
intersects the line C, read off the true earth resistance,

Example 1)
Tirst Measurement

on outer scale .. .. .. 2.8 ohms

Second Measuremment

on inner scale e .. 2.0 ohins

True Eerth Resistance .

shown on line & .. . .. 3.0 ohms



