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SWITCH "OSITION

10,

} 1. Adjust Switch (b)
at Input

12,

fa) Adjust switch (5)
at operate

(b) M or L. Selector (10)
at M-L

(c) Scale Sensitivity (11)
at Mx1.

(d) Zero-Hold-Read (6)
at zero

13 Zevo-Told-Read (6)

14,

i5., Zero-Hold-Read {b)

CONTROLS

Primary voltage
cearse and line
(7)

0 {red)

Switch the power on at the
transmitter

Advance primary voltage
coarse switch step by
stop, maintaining balance
and adjust primary voltage
{fine control until signal
produces 80% meter
swing, this is {rom 0 to
red dot at the right, back
to 0 and to red dot at the
left, etc, Record input
level from coarse and
fine positions, e.g.
300mV x 2,55 = 765mV

Zero the right meter
(integrator)

Correct meter drift to
correct zero ghift, return
briefly to zero

Repeat 12

Switch during a transmitter
"on' period (this is left
meter needle at red dot
to read,

Count even amount of
pulses, e, g, 4 or 10,
Switeh during the nest
corresponding transmiter
“on' to hold, Record A
reading and divide by
number of pulses to obtam
chargeability vahae

milliseconds,
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SWITCH POSITION CONTROLS REMARKS

16, Zero-Hold-Read {6)
at Zero, Cancel integrator

17, All switches at green
" Ldot.,

1. For negative M readings step 12 (b) should be executed withh M or L,
selector at ~Mi1l,

2. For positive L readings step 12 (b), (c¢) should be executed with M
or I. selector at -M+1. and scale sensitivity at Loz 1.

3. For negative L, readings step 12 (b)), (¢) should be exccuted with M
or I. selection at M-I and scale sensitivity at L, x 1.

4. For "high' positive/or negative M or L. readinps step 12 should be
executed with the scale sensitivity at M x 3 or L x 3,

e, g, 10 pulses reads 75 chargeability is 75 x 3 = 22.5 milliseconds,

10
5. M to 1. selector switch may be changed only during a transmitier "on
pericd and zero-hold-read at Zero,
o, Normally, batteries are turned off' after each reading,

Exception: l.eave ON for 15 minutes after charping or if
termperature vaciations cause excessive drift of settings,

CALIBRATION & FUNCTION CHECKING PROCEDURES

A simulating network (Figure 6) is provided with each receiver.
This network consists of capacitors and resistors desipgned to provide a
transient polarization voltage decay curve similar to that provided hy the
pround, It ig used to check the tenceral functioning of the recelvaor,




_14 -

To check the receiver:

1, Insert the metal prongs of the simulator into the high voltage
output terminals of the IP transmitter unit and connect the potential
terminals of the simulator (black to black, red to red) to the input of
the Feceiver (Figure 6),

2. Turn the simula‘ing network switch to the "on'' position. This
puts the evergy storage portion of the simulator into the circuit.

3. Set the "high voltage selector' switch of the IP transmitter io
approximately 1000V,

4, Twrn the high voltage "on' and pulse, Allow at least four pulses (o
go by before integrating,

5. Read M and L. with the Receiver Selector Switch set on both the
L0 mV and 1000 mV terminals for linearity check, The range of values of the
integrations for M and L are specified on the simulator network,

The above procedure provides a check to verify (a) that the instrument
1s working properly and (b) that the receiver calibration is correct, If the
observed calibration values of the M and I, differ by more than 10%
from those on the simulating network then, to a first approximation, a correction
can be made to the M and L values by multiplication by the ratio of specified
value, If the apparent calibration has changed by more than 25%, however, and the
receiver is not being subjected to extremely high or low operating
temperatures, the instrument should be thoroughly lab tested to check for
the source of the malfunction,

Yo check the clectronic noise in the receiver and to verify that the
transmitter programmer is functioning properly:

6. Turn the simulating network switch to the "of(* position.
7. Repeat procedures 3, 4, and 5.

There should now be no storage of encrgy and no integration on
M or L.,

The M and L values shown on the simulator case are for the sum of

-

Noge;

two consecutive pulses not for a single pulse,




BATTERY CHARGING

The nickel-cadium batteries in the receiver must be recharged
after cach full day of use in the field. (Charge 1-13 times as long as the
unit was used,) A small charger working on 115V 50-400 Hz supply and
producing 24 V. D, C, is supplied with the receiver. This should be
plugged into a 115V outlet and connected to the "battery charger' plug
on the receiver (battery switch "OFF!), Alternatively, the other charging
leads supplied with the unit can be connected to a 24V DC supply such as
two car batteries in series - red to positive and black to negative terminals,
Overcharging will damage the baiteries,

USIE O TPR -7 AS A SELF-POTENTIAL METER

The Scintrex IPR-7 recciver can be used to make sclf-potential
measurements as well as chargeability and resistivity measurements,

Using standard 5., technigues follow the operational procedures

given bolow:
1, Turn the 1PR-7 "on'',

2, With all switches at green dots zero the three amplifier stapes

(scquence 1«6, Page 9),

3. Pl the adjust switeh to the Minput’ position,
a. < Conmnect the 50120 clectrode cables to the TPR-7 input terminals,
5. Short the input terminals and zero the primary voltage meter using

the coarse and fine S, 1, helipot controls,

0, Take short off and adjust the primary voltage gain controls in order

to bring needle on primary voltage meter to red mark.

Read coarse and fine primary voltage pain controls,  This value wii:

7

be equal to the self-potential voltage in millivolts,

8. Note polarity of veading with respect to the polarity input,
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TROUBLE SHOOTING

The IPR-7 can be checked for possible faults very rapidly
by following the procedure outlined below, The numbers in brackets
refer to Figure 5,

L {a) To check the batteries, turn the Integrate Function Switch (10)

to "BAT" positions "1, 2 and 3". The integrating necdle should fall
within the green section on the inlegrating meter (12).

(b) With the VI switch (7) in the "Adj." position, turn the Adjust
Switch (5) to 1, then to 2, then to 3, If the VI? meter (13) needle

moves when the Amplifier Zeroing Pots 1-0, 2-0 and 3-0 (8) are turned
then the amplifiers are functioning, (Move 1-0 with Adjust Switch to },
2 -0 with Adjust Switch to 2, ete.).

() To check the VP Meter (13) short out the Input Terminals (2).
Put Primary Voltage Coarse Control Switch (7) to the 1K position and
Adjust Switch (5) to "Input' position., Turn the Coarse SI? Helipot {4},
The VP meter (13) needle should move.,

{1} Using the simulator network {Fig.6) checi the integrating
meter (12) and the VP2 meter {13).

If an integration cannot be measured adjust the VI meter
(13) needle to swing from red mark to red mark on the VP meter., Using
a voltmeter check the voltage between (negative) ground and the single
ended side of the polarity need of Relay No. 4 (see Schematics), The
meter should read +3V, off, +3V, off, +3V, off +3V, off for whatever
length of time the pulse duration switch on the control unit is set at,
Il the voltmeter reads +3V, off, etc, and there is still ne chargeability
reading, check the three internal batteries inside the instrument, 1o
series, these batteries should show a minimum of 3. 6 Volt., I the
battery voltage is satisfactory remove the protective covering on the
Program IC (sce Schematics) and change it -~ note carcfully the position
of the slot marker on the 1C case,

{e) Unsteady Integrate readings may be caused by latigued

yoed switches, To replace a single reed unit, cut off the leads as close
to the relay as possible, Using these leads as supports, solder in new
switches.

{f} Before taking a reading, all instrument conirols should be
carcfully adjusted according to the Operating Instructions above. High
resistivity and low chargeability arcas necessitate working on the lower
scales. Drift becomes more ol a problem as the sensitivity is increased,




(1) Electrodes such as porous pots must be correctly prepared. In
high resistance areas, steel probes should be moistened using salt water,
For better ground constant more than one current probe should be utilized.
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MO DCLL TPR -7
NEWMONT-TYPLE
INDUCED POLARIZATION RECEIVER

INTRODUCTION

The basic equipment required for an Induced Polarization survey
consists of a transmitter, a receiver, wire and electrodes., Tower
can be derived from a motor-generator set or batteries

. A block diagram
showing the basic 1P system is presented in Figure 1,

TRANSMITTER

PRIMARY  POWER HIGH VOLTAGE BC POWER SUPPLY [~ et
(UATTERIES OR & ¢ MOTOH € SWITCHING CURKENT £1ECTRODES
GENERATOR SET)

i ()
PROGRAMMER
ECEIVER
FRIMARY VOLTAGE AND POLARIZATION PROGRAMMER e i

TRANSIENT MEASuHING UNIT [YRIGGERED BY PRIMARY

POTENTIAL ELECTRODES
VOLTAGE PuULSE)

S —

PRIMARY“C_U—R—fiNt o 11 o
l_JI L e

MEASUREL VOLTAGE

TRANSIENT
7 VOLTAGE
P e e e

FIG, 1 Block Diagram Showing Basic Time Domain 1P, System

The Scintrex measuring unit is the 1PR-7T Newmont-typoe
remole -con(rotled ground-pulse triguering recoiver used for time-domain
P operations,  This manual describes in some detall, the operation and
fleld maintenance of the 1PR.T,
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As shown in Figure 2 (Block Diagram of IPR-7) the unit
consists of an automatic self -potential bnck-out circuit, an A, C, filte r,
a three step amplifier, a programmer fo operate 4 relays, an integrator
circuit and two meters, These are enclosed in a portable light-weight

fibreglass case,

The IPR -7 receiver is designed specifically for use with
the following 1P fransmitters manufactured by Scintrex Limited:

(1) 1PC -7 25W Transmitter

--a battery powered, solid-state, light weight, unit designed
for rapid reconnaissance coverage over areas of shallow overburden,

(2 IPC-7 2.9 kW Transmitter

~-powered by a 7 hp Briggs and Stratton motor-generator
set. ‘This unit is medium weight, portable, compact and completely
solid-state, It lends itself to application in most geological and peo-
graphical environmoents.,

(3) 1PC-7 15 kW Transmitter

-~powered by a 36 hp Volkswagen (industrial) engine and
designed for use in areas of highly conducling overburden and for very
deep penetration.

Each of these transmitting units are described in the
appropriate Operator's Instruction Manual.




E3A1303d L-ddl 3HL 40 WYHOYVIQ #0078 i2 'oid)

TLINOHID ONIWIL NOLLDNATING
ANV H3ODIBL QFLVIDOSSY Hiim
(IGOW W] HINWMVYDIOEG

LAET- I ALidYI0d ¢
WI3E € e d8% $9°
AYTEY 2 # av3y di §g
AYTEH | & TAONYD H3LN4 8 AVIIC S
4313w
ave | dA

AN

AHOW WM
b #IANY

|

Nﬂaﬁq_ hmmpdu

HIALUIAN!
gAY

1
b
r

]
il 3O0NwTIvg
= HOLYNNILIY |L

M09 ds
m Jq:zqzﬁ

S

\\\\\thl v AY73y

2 AvT3y

SHILIW

aNY 3
LI Ad3live




RECEIVER SPECIFICATIONS

Primary Voltage Range

Input Impedance

Chargeability { M} Reading Range
Curve IFactor (1) Reading Range
Delay Time Before Integration

S and VLI Noise Compensation

Power Supply

Temperature Range
Humidity Range

NOTR:

U B

300 microvolts to 30V Accuracy
+ 3%

300 K ohms

0 -100 and 0 - 3-- milliceconds
Accuracy b 59,

0 ~100 and 0 - 300 milliseconds
Accuracy LA

0.45 seconds

Manual; i

Avtomatic:

L. 5 millivolts
ImV range ¥ mvV total
30 mV range T 1V totad

Internal rechargeable nicke}
cadmium batteries, Rated life
45 hours/charge,

-20% t0 130° F {-29° C to +55° C)

to 100% non-condensing

A time reference sipnal is remotely obtained from

the received primary sienal to give coherent detection.
} : :

Automatic SPP corrections are applied during each reading
period using a memory circuit,

Weight

Dimensions

1345 Ibs, (6.1 kg) including batteries

14" x 117" x 64
{35.5 cm x 28 em x 16.5 cm)




QUANTITIES MEASURED BY THE IPR-7 RECEIVIR

Figure 3 shows the quantities measured by the IPR-7
receiver, In this receiver, one sets the gain of certain amplifiers
conunon to both the primary voltage Vp and transient voltage V¢
measurements so that these voltages are essentially normalized,

The usual amplitude measurement performed by the receiver consists

of an integration of the area under the transient curve over a specified
interval (0,45 seconds to 1.1 seconds) after the interruption of the
primary current and is designated by the letter "M" .- the

"chargeability' in milliseconds, The 0,45 second delay tirne allows

most KM transients, switching transients and inferiine coupling

cffects o disappear prior to making a measurement, Differing measuring
intervals may be employed under specific conditions,

In addition to "M", the instrument is equipped to measure
a quantity "1."" which is defined as the time integral of the area over
the transient curve, for a specified time interval, taking as reference
voltage the transient voltage value at the beginning of the time interval,
In practice, the interval selected is 0,45 seconds to 1.75 seconds, as shown
in Figure 3, although different intervals may be employed under certain
conditions.

2 {40 B) Suc
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| e,
Q[ PRIMARY CURRENT WAVE FORM

!
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I

FIGURE 3. TIME- DOMAIN WAVE FORMS AND QUANTITIES MEASURED.




The ratio of L/M is taken as a sensitive indication of fransicnt
curve shape, Tt has been well established that the L/M measurements in
non-metallically -mineralized arvas, for a given current wave form, are
constant within better than 20%. Significant departures {from these ratios
usually imply an abnormal condition -- cither an anomalous metallic
polarization response or clectromagnetic or interline coupling.

FPigure 4 shows a range of transient curves and their ;)oss'i.b],e
causc, IFor cach case the "normal' transient curve 1s also shown,
These cases illustrate the sensitivity of the 1./M ratio to the transient
time constant, A significant increase in L/M implies an abnormally short
thme constant {Case A) reflecting either positive i effects or small
particle size, This should, in cither case, normally be accompanied by
an increase in apparent chargeability "M',

Q
o
“% A - SHORT Trdl CONSTANT B - LONG TiME CONSTANY
@ SMALL PARTICLE SHE LARGE PARTICLE SE
OR OR
A POSITIVE E M EFFECTS % MINOR NCGATIVE E M
-;o:\ \&, EFFECT
s k ncreasED N b DECREASED
H
\ C - SHORT TERM REVERSAL \ - LONGER TERM REVERSAL
\z LARGER NEGHvE E M AN PROMINENT NEGATIVE
\‘?,‘ EFVECT ) E M EFFECT
L : \%"v
1i DECREASED N Lo+ NEGATIVE

s

—
HEE

A

K

FIGURE 4. THE SIGNIFICANCE OF L /M RATIOS,




A modest increase in L/M ratio, reflecting an increase in
time constant {Case B) may reflect either the presence of large pavrticle
size metallic conductors, in which event an increase in "m'" should also be
noted, or a minor nepative EM transient, In the latter event, "M may
or may nol be appreciably reduced.

Cases C and 1D show the effcet of reversed polarity EM transients
of increasing amplitude, In Case C there is a short term V{ reversal
and although "M" is only slightly reduced, T./M is consgiderably reduced,
In Case D, which is considerably more extreme, Vit is still rising at
0.45 seconds, so that L, and thus I,/M are, in {fact, negative, M is
considerably reduced {rom its normal value in this case, but a warning to
this effect is clearly indicated by the L measurement.

FRONT PANEL DESCRIPTION

The following is a description of the funciions of the IPR-7 front
pancl controls and meters as illustrated in Figure 5.

1. The POWER SWITCH is used to turn the receiver Yon' and "oflf',
2. The INPUT TERMINALS (P and }?2) are used to connect thoe

elactrode cables to the receiver.

3. The EXTERNAL CIRCUIT TEST buttonis used to check the contact
resistance across the electrodes, The contact resistance values can be
read in kilohms on the top scale of the integrating meter (11).

4, The SELF POTENTIAL COARSE and FINE HELIPOTS are use d
to manually balance out the self-potential prior to setting the instrument on
automatic and taking a reading.

5, The ADIUST switch is used to turn on the various ~mplifier zeroing
pots, to allow the external signal to entery the receiver and to turn the unit

to the operate position,

6. The INTEGRATE FUNCTION switch is used to control the receiver's
integrating network,

7. The PRIMARY VOLTAGE COARSE and FINE CONTROL switches
are used to adjust the swing of the needle in the VI meter (12) and to measure
the magnitude of the primary voltage.

8. The AMPUFIER ZEROING POTS 1-0, 2-0 and 3-0 refer to the
1st, 2nd and 3rd amplifier stages. D-0 connects for amplifier drift.
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9. The INTEGRATE ZEROING POTS
O refers to the amplifier in the integrating network
D corrects for drift in the integrating network

10, The INTEGRATE FUNCTION SWITCH is used to put the
recelver in the M and L mode of operation and to check the batteries.

11, The M and L MODE RANGE SWITCII i. used to bring the M
and L. readings within the range of the integrating meter (12).

1z, The INTEGRATING METER used to measure the magnitude
of M and L in milliseconds, to check the battery voltage and to read
the contact resistance of the external circuit,

13, The PRIMARY VOLTAGE (Vp) METER is used to measure
the value in milliseconds of the primary voltage,

14, The CHARGING PLUG used for connecting the battery
charger to the receiver,




OPERATING PROCEDURES

The following is the recommended sequence of operations
performed in taking measurements using the IPR-7 receiver. The
numbers in parenthesis refer to the labels in Figure 5.

SWITCH POSITION CONTROLS RIEMARKS

1. All switches al grecn

dots
Z. Main Switch {1} Turn to ON
3. Adjust Switch (5) Zero left meter (first
at 1 1.0 (blue) amilifier slage)
4. Adiust Switch (5) Zero lefi meter (sccond
at 2 2-0 {Ltue) amplifier stage!
5, Adjust Switch {5) Zero left meter (third
at 3 3-0 (blue) amplifier stage
6, Adiust Switch (5 3 D (blue) If nhecessary, correct meter
drift by turning the 3-D
pot oppoesite to drift, till
drift stops. (due to drift
zero may be permanently
shifted)
Cancel the olfset by
switching "Adjust Switch”
(5} to pos., 2
Y. Potential Electrode Push red button {3} and watch
Test the resistance meter., Reo-
sistance should be Toss than
0K ohims,
8. Adjust Switch (5) Re-check steps 4 and >

at 3 -2 -3

9. Adjust Switch (5) SP-Balance Balance the 517 on the 1ot
at inpul coarsc and fine hand meter
{41




