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850 SHORTS LOCATOR SERVICE MANUAL

WARRANTY

For a period of one year from its date of purchase new and undamaged from Polar Instruments Lid,
POLAR INSTRUMENTS LTD or its authorised distributors will, without charge, repair or replace at
its option, this product if found to be defective in materials or workmanship, and if returned to POLAR
INSTRUMENTS LTD or its authorised distributors transport prepaid. This warranty is expressly
conditioned upon the product having been used only in normal usage and service in accordance
with instructions of POLAR INSTRUMENTS LTD and not having been altered in any way or subject
to misuse, negligence or damage, and not having been repaired or attempted to be repaired by
any other than POLAR INSTRUMENTS LTD or its authorised distributors. EXCEPT FOR THE
FOREGOING EXPRESS WARRANTY OF REPAIR OR REPLACEMENT POLAR INSTRUMENTS LTD
MAKES NO WARRANTY OF ANY KIND, INCLUDING BUT NOT LIMITED TO, ANY EXPRESS OR
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE, AND
POLAR INSTRUMENTS LTD SHALL NOT BE LIABLE FOR ANY DAMAGES, WHETHER DIRECT OR
NOT OR OTHERWISE, BEYOND REPAIR OR REPLACING THIS PRODUCT.
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SERVICE SAFETY
WARNING
Tha sarvice Instructions cortained in this manual are for use by qualified personnal anly.
WARNING

Failure 1o comply with the following Instructions could cause the instrument to becoms unsafe undear
cafain conditions. Any interruption of the protectve conductor inside or outside the apparalus or
disconnection of the protective ground (earth) is likely 1o make he equipment dangerous.

CAUTION

Thiz unit contains STATIC SENSITIVE COMPOMENTS. Static discharge can damage any
samiconductor in this unil. Observe appropriate précautions 10 avoid damage.

ENCLOSURE — DANGERDUS VOLTAGES

When the unit is connected to its supply, the opaning of the enclosure will expose dangerous voltages.
In addiion, capacitors inside may still be charged aven if the unit has been disconnected from its
valtage supply.

Any adjustmens, maintenance or repair of the opened unit shall be performed only by a qualified person
whao is aware of the hazard involved.

POWER SUPPLY

This unit is designed to operate from either 100-130 volts or 200-250 volts at 50 or 60 Hz ac power
supply with safety ground. Before switching the unil on, check that it is sat to the comect range for the
local supply. Voltage range Is printed on the rear panel. For details of changing the voltage safting,
refer 1o LINE VOLTAGE SELECTION,

GROUNDING

Thiz unit must be earthed (grounded). Power cable colour codes are as follows:

Europe

BROWM LIVE

BLUE MNEUTHAL
GREEMYELLOW EaRTH (GROLUND)
United States

BLACK LIVE

WHITE MELITHRAL

GHREEMN GROUIMD

To avoid fire hazard, use only fuses of the rating stated in this manual.
SAFETY

It Iz Polar Instrument's dasign policy to comply with the recommendations made in BS4743 (IEC 348).
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SECTION 1

850 SPECIFICATIONS
RESISTAMCE RANGES

{1, 200m1}, 20, 2000, 20ki1.
ACCURACY

200ma, 203, 20001 = 4%

20k + 5%

[©1] uncalibrated. high sensitivity.
Approximately 40mdl full scale.
PROBE VOLTAGE

E0mY maximurm.

READDOUT

Tong and metar in all ranges

FROSE FROTECTION

Momeniany contact up to 250V

VOLTAGE RANGES
2mV¥, 20mV, 2V, 20V,
ACCURACY

=+ 4%, = 15 microvolts
INPUT RESISTANCE

2mV, 20m\ 1200}
23, 20V 1AL

READOUT

Tane and meler in 2my and 20mY.
Mater in 2V and 20V,

PROBE PROTECTION

20V, 2V Momentary contact up to 250V,
20mV, 2mV Momentary contact up to 30V,

lssue 1

TRACE
READOUT

Tone and uncalibrated meter proportional 1o
detected magnatic field strength.

SEMSITIVITY

Currant flow delected with 20001 across
DRIVE SOURCE.

DRIVE SOURCE

QUTPUT YOLTAGE

0 to 550mY adjustable,
TRACE ac, all ather ranges dc.

Protected o £ 30V.

CONNECTORS
PROBES

One for needle probes, one for Current
Traca Probe,

DRIVE SOURCE

One for DRIVE SOURCE leads.
EARPIECE

3.5mm jack socket,

POWER INLET

IEC three pin connecior.
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SECTION 2
LINE VOLTAGE SELECTION

Configuring the 850 for the local supply
requires internal link position changes. These
links should only be changed by a gualified
technician. Ta change the links, disconnect the
supply cable and ramove the top cover

as fallows:

Turn the unit ever 1o remove the two front fixing
SCrEws.

Raise the lid of the unit to remove the two rear
fixing screws.

Lifi off the cover and stand it beside the beses
Lit.

The lirks are located near the transformer at
the rear of the PCHB,

For 240 volt operation, remave the links in the
positions marked 120V and inser a link in the
position marked 2400,

For 120 volt operation, remove the link in the
position marked '240V" and insert links in the
positions marked "120V.

Change the power fuse to the value stated in
the SPECIFICATIONS.

Re-assamble the enclosura. Ensure that the
data plate on the rear panal, next 1o the power
inlet connector, is changed to show the altered
violtage.
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SECTION 3
CHECKING THE 850
NOTE

The method descried hare allows for the input
resistance of 1200} across the probes in the
2my and 20mY ranges. [f any other method is
used, the voltags source musl have an output
resistance balow 10k

With no probes connectad or an incorrect range
selected, spurious sounds may be generated
by the 850.

EQUIPMENT REQUIRED

A dc voltage source, variable from 1V to 10V
and accurate 1o 0.1%

High toleranca resistors (0.1%) of the following
values:

10k, 1k}, 200L2, 10041, 152, and 0140

METHOD

Switch on and allow the 850 to warm wp for
20 mirvuies,

1. Plug iri the red and black needle probes and
press 20V,

2. Apply 10V dc to the probes and check that
the reading is 10V £ 4%,

3. Prass 2V, apply 1V dc to the probes and
check that the reading is 1V £ 4%,

4. Apply 10V to a 1k 0.5% and a 140 0.5%
resistor in series, This produces 10mV across
the 101 resistor,

5. Press 20mV and check that the reading
across the 101 resisior is 10mV £ 4%.

E. Adjust the voltage source from 0 to 20V and
check that the tone varies in pitch. A steady
wiarble should be generated with a negalive
voltage.

7. Apply 1V to the two resistors and prass 2mV.,
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8. Chack that the reading across the 101 resistors
is 1mV * 4%,

9. Check that varying voltage ganerates
varying tones. No tone should be produced
below about 200V,

10. Press 20ki} and measure a 10k{ 0.1%
resisior, The reading should be within 4%.
& wardle may be genarated in this range.

11. Prass 20001 and measura a 10041 0.1%
resistor. The reading should be within 4%,

12, Press 2{} and measura a 160 0.1 % rasistar,
The reading should be within 4%.

13. Apply solder to the wire ends of a 100m{l
0.1% resisior.

14, Prass 200mil and measure the resistor by
pressing ihe probe tips inlo the solkder. The
reading should be within 4%. Readings vary
with the pressure applied to the probes.

15. Press TRACE and connect the drive source
leads across a 20041 resistor, Tum the DRIVE
SOURCE knob fully clockwise,

16. Hold the Current Trace probe tip near 1o ong
of the drive source leads and align it for
MAXIMUMm responss.

17. Check that the display shows 20 or more,
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SECTION 4
CALIBRATION PROCEDURE

CAUTION - Dangerous voltages are exposed
with 1he instrumeant cover removed. This
procedure should only be performed by
qualified personnel,

Equipmeant required;

A high tolerance (0.1 %) voltege source of 10V.
A high tolerance (0.1%) 100 ohm resistor.

1. Remove the 4 screws that retain the lop
maulding to the lower chassis. Do not
disconnact the cable assemblies from the main
pco 1o the Display pcb and loudspaaker.

2. Apply power 1o the instrument and allow it1o
warm up for 20 minutes.

3. Select 20V range, plug in the needle probes
and connect them to 10V,

4. Adjust R301 on the back of the display pcb
for a reading of 10,00,

5. Select 200 ohm range and connect the
needle probes across a 100 ahm resistor.

8. Adjust R&4 for a reading of 100.0.

7. Select TRACE, plug in the Current Trace
probe and plug in the Drive Source leads.
Connect the Drive Source leads across a
100 ohm resistar. Turn the DRIVE SOURCE
knob fully clockwisa.

&, Place the Current Trace probe tip against
one af tha Drive Source leads and furn the
probe for maximum reading on the display.

9. Adjust AT8 for maximum display reading with
the probe tip kept in this position,

10, Remove power and reassemble the
inafrument,
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SECTION 5
CIRCUIT DESCRIPTIONS

The instrument consists of & sections
as follows:

1. Main dc amplifier {Schematic 1)

2. Tone generation (Schematic 2)

3. Drive source and Gurrent Trace Detector
(Schematic 3)

4. DVM display (Schematic 4)

5, Resistance measurement drive
(Schematic 5)

6. Power supply (Schematic 5).

5.1 Main DC Amplifier (Schematic 1)

UG is a chopper stabllised operational amplifier
whose overall gain 1o the DVM desplay =
determined by RS2, R47 and R40.

F40 is switched in parallel with R52 to reduce
the gain in 20mYV, 2V and 20V.

B8, B30 and R41 lorm a potential divider on
LG input in 20mV, 2V and 20V.

A5E, AS3 and the associated parallel diodes
fiorm anon linear shaping netwark lor the output
of US fo drive the Tone Generalor.

E.2 Tone Generator (Schematic 2)

LI3D and Q1 form a volttage controlled oscillator
whose output frequency is determined by the
collector current of Q1.

LB divides the output of U30 by 2 1o provice
a symmetrical squarewave which is amplifiad
by U5 to drive the lopdspeaker.

The voltages applied 1o the VOO are controlled
by L2, USB, U3A, U3B, U3C and the output
voltage of U as lollows:

g) 2V and 20V ranges

LI4B pin & iz held al 45V by 53 and 54. This
sets U4B output blecking the squareware lead
to U5, (Mote that this feature is not prasent in
early models)

b} 2mV and 20mY

+5W an U2 pin 6 switches LI2D transmission
gate onand UZB off. UG output is inverted by
U3E and connected 1o R117 thus drinving

tha VGO,

Izsua 1

Ifthe probes are measuring a negative vaoltage
greater than 20 microvolts (approximately] then
LI3E output is high tuming gate U2A on. The do
levels prevent USE from driving B117 and in
this way the VCO does not run and no sound
is produced.

When the probes are measuring a voltage
lower than —20 microvolis then U3A fakes
R11E low and U3EB via DB] allows oscillator
3G torun, This pulsas U4B causing a unique
pulsing tone for negative voltages,

c) All resistance ranges,

LZD is held off and LIZB is on coupling UG
putput to B117. For very low readings U3B8
output goes high allowing U3C oscillator to run,
This pulses L4B 1o cause a pulsing tone for low
resistance readings.

d) Trace

The conditions are as for 2mVY and 20m\.

5.3 Dirlve Source and Current Trace Dataslar
(Schematic 3)

LG and LD form an amplifier for e signal
cetected by the current trace praba.

U1A is a precision rectifier producing a DC
output across C3 proporiional to the delected
signal, This is buffered by U1B and divided by
R14 and R15.

This output is than applied ta UE which drives
the display and tone generator.

U7 U8, 05 and 06 form the Drive Source circuit.
When TRACE is selecied UTA ascillator 1
allowed 1o free run at a frequency of B0kHz
(approximately) adjusted by RTB.U8 and Q&
provide a low impedance output to drive the
Circuit Under Test,

LI7C maonitors the voltage across R20 caused
by Drive Source current. Whan this exceeds
&mA (approximately) then UTC outpul goes low
causing the Drive Sourcs LED o come on.

U7 D and 05 are a pratection circuil that uins
off the supply of currant to 06 if the Drive
Source leads are connneclad to a nagative
voliage.
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5.4 DVM Display (Schematic 4)

L1300 performs the analogue to digital
conversion and drive waveforms for the liquid
crystal display (LCD)

LJ3A01 is usad 1o comvert the DO decimal point
levels from the range swilch inip squarawaves
necessary for the LCD.

5.E Resistance Measurement Drive
[Schematic 5)

98 02 and Q5 form & low output resistancs
source used to drive current through the
Resistance Linder Measurement. The DG
vollage appearing at D27 cathode is 56mY
(approximalely) set by REd.

This valtage is applied via the rangs swilches
ta A57, A58, A5G, REG0, RE1 or RE2 which then
drive the required current through the
Resistance Under Test, (Shown on
Schamatic 1}

5.5 Power Supply (Schematic 5)

U11 and U12 are 3 terminal regulators that
pravide the +5V and =5V supplies for the main
instrument, U113 provides an isolated +5V used
by the Drive Source,

lssue 1

HEﬂ—Ssn-im_

5-2



SECTION 6
REPLACEMENT PARTS

Toensure correct parts are supplied, orders for
replacemants should include the following
details:

Instrurmeant type

Instrument Serial Number )
Circuit raference (if applicable, otherwise by
descripian].

Izzue 1
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