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SAFETY WARNING

* The circuit must be de-energized and isoiated BEFORE connections are
made for any test, (excep! a voltage measurement).

Do not touch the circuit during an insulation test.

* After insulation tests, capacitive circuits MUST be allowed to discharge
BEFORE disconnecting the test lead

* Test leads, including prods and crocodile clips, must be in good order;
clean and having no broken or cracked insulation.

* Replacement fuses MUST be of the correct type and rating.

* When making voltage measurements on high energy systems it is essential

that test leads with fused prods are used.

Refer also to page 8 for further explanations and other precautions. The

warnings and precautions must be read and understood before the instrument
is used. They must be observed during use,

L

MOTE
This instrument is only to be used by a suitably trained and compeient person.
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GENERAL DESCRIPTION

The BM10 Battery MEGGER® Tester is a battery
operated, portable multi-voltage d.c. insulation
tester covering five test voltages. {nsulation
resistance readings are given directly, the scale
plate carrying a single insulation resistance range

calibrated O to 100GS2 {100 000MSY) and infinity.

This scale is used for all insulation resistance
ranges except 50V, when the reading must be
divided by 10,

A continuity test range is included; this reads
between O and 200§} with a resolution of

0,142 There is also a voliage range for measure-
ments up to 500V a.c. or d.c. This range is in
operation on all switch positions until the
“test” button is depressed and thus serves to
check that a circuit is ‘dead’ before a resistance
test is made. Until the ‘test’ button is depressed

- this voltreter circuit presents a load of 100k§2

10 any external voltage source. It therefore
provides a discharge monitor after measurements
on capacitive circuits have been made. To
measure voltage with an input impedance of

10MEL, the range switch is set to the
position and the “test’ button depre¢

Range selection is accomplished by
rotary switch. In order to engage th
insulation resistance range, it is nec
siide the interlock button, located t
‘test” bution, to the left, The ‘test’

energises the tester enabling the tes
appear at the instrument terminals.

Three terminals are provided for ms
+, — and Guard. The + terminal is f
viding overload protection to ail rar
is also a fuse in the Guard terminal.

The tester is powered by four self-c
celis. Rechargeable cells may be use
charger is available. A battery check
provided, selected by the main rang

The instrument is housed in an attre
moulded case and supplied witha c
protective cover. A PVC coverad car
is available as an accessory,
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GENERAL DESCRIPTION

The BM10 Battery MEGGER® Tester is a battery
operated, portable multi-voltage «.c. insulation
tester covering five test voltages. Insulation
resistance readings are given directly, the scale
plate carrying a single insulation resistance range

calibrated O to 100G{ {100 000OMS) and infinity.

This scale is used for all insulation resistance
ranges except b0V, when the reading must be
divided by 10.

A cantinuity test range is included; this reads
between 0 and 2008} with a resolution of

0,12 Thereis also a voltage range for measure-
ments up to 500V a.c. or d.c. This range is in
operation on all switch positions until the

‘test’ button is depressed and thus serves to
check that a circuit is "dead’ before a resistance
test is made. Until the ‘test’ bution is depressed
this voltmeter circuit presents a load of 100k§2
to any external voltage source. It therefore
provides a discharge monitor after measurements
on capacitive circuits have been made. To
measure voltage with an input impedance of

10ME2, the range switch is set to the ‘V’
position and the "test’ button depressed.

Range selection is accomplished by a large
rotary switch. In order 1o engage the 1000V
insulation resistance range, it is necessary to
slide the interlock button, located below the
‘test’ button, 1o the left. The "test’ button
energises the tester enabling the test voltage to
appear at the instrument terminals.

Three terminals are provided for measurements:
+, —and Guard. The + terminal is fused, pro-
viding overload protection to all ranges. There
is also a fuse in the Guard terminal.

The tester is powered by four self-contained 1,5V
cells. Rechargeable cells may be used, and a
charger is available. A battery check position is
provided, selected by the main range switch.

The instrument is housed in an attractive
moulded case and supplied with a clip-on
protective cover. A PVC covered carrying case
is available as an accessory.



SPECIFICATION
RANGES
insulation Resistance Ranges
Test Volitage Resi at highest A acy at Minimum loading Maximum
d.c. {+5%) scale point 200¢ Resistance * Overload
50V 10G{2 {10 0OOMSY +2% of arc 500k 250V a.c./d.c.
100V 100GS2 {100 00OMSY) length MR
250V 100GS2 (100 000MSY 2MG
500V 100682 {100 00OMSY) 2M0
1000V 100GS2 (100 0OOMSY) 5ME

* This is the minimum value of loading resistance on each range which ensures that th

the circuit under test is maintained to within a nominal value of £5%.

Continuity Range

e test voliage across

Test Resistance at highest Accuracy at Maximum
conditions d.c. scale point 200C Resolution Overload
300mV open 20082 +2,5% of arc 0,182 250V a.c./d.c.
circuit length - .
60mA short
circuit

SPECIFICATION

Voltage Range

Present on marked switch position, and all other ranges when ‘test’ button not depressed

input Accuracy at
Hange impedance 200¢ Resolution
500V a.c./d.c. 10ME* +2,5% of arc tov
length

* This is the input impedance when the range switch is at the V position and the test but
On all other ranges without the button depressed, the impedance is 100k and the over

is TkV.

GENERAL
Short Circuit Current
Storage Temperature Range
Temperature Coefficient of Accuracy
Insulation ranges

Other ranges
Humidity Range

4AmA +1mA
~55°C 10 +70°¢C.

+0,2%/0C
+0,25%/°C
0 to 80% (guaranteed up to 40



ATION

stance Ranges

Resistance at highest Accuracy at Minimum loading Maximum
scale point 200C Resistance * QOverload
10GE2 (10 000MSY +2% of arc 500k 250V a.c./d.c.
100G (100 00OMSY length 1M
100GS$2 {100 000MSD) 282
100G{2 {100 00OMSY 2M8
T00GE {100 000MS2) 5MQ

nimum value of loading resistance on each range which

der test is maintained to within 2 nominal value of +5%.

ensures that the test voltage across

ge

Resistance at highest Accuracy at Maximum
€. scale point 200C Resolution Overload
n 2000 +2 5% of arc 0,18 250V a.c./d.c.

fength

SPECIFICATION

Voltage Range

Present on marked switch poBition, and all other ranges when “test’ button not depressed

Input Accuracy at Maximom
Range impedance 200C Resolution Owverload
500V a.c./d.c. 1OMO* +2,5% of arc 1oV 1kV a.c./d.c.
length

* This is the input impedance when the range switch is at the V position and the test button is depressed.
On all other ranges without the button depressed, the impedance is 100k§? and the overload rating

is TkV.

GENERAL
Short Circuit Current
Storage Temperature Range
Temperature Coefficient of Accuracy
Insulation ranges
Other ranges
Humidity Range

4mA £1mA
~55°C to +70°¢C.

+0,2%/°C
+0,25%/°C
0 to 80% (guaranteed up to 40°C).




SPECIFICATION

Discharge Monitor

Movement

Batteries

Fuses

Dimensions

Weight

7

Type

Life

Instrument only
With protective cover

When the test button is released after an insu-
lation resistance test, an impedance of 100k{2
appears across the terminals and discharges the
circuit under test. The time is less than 1s for a
2uF capacitor charged to 1kV to discharge to
B0V, The voltmeter monitors this discharge.

Centrepole, moving coil movement with pivot
and jewel suspension.

Four 1,8V cells, IEC R14 °C’ size (R14B,
114C, 214, U11 MJ). Batteries not supplied.
or

Four rechargeable cells, IEC R14 {NCC 200
or equivalent). i

External charger available.

20 hours approx. for dry cells or rechargeable
cells. Power is only consumed when the ‘test’
button is depressed, thus allowing approxi-
mately 10 000 measurements, of average
duration 7 seconds each.

Two x ceramic cartridge 20 x bmm.
1A 240V IEC127/1.

185 x 147 x 87mm (7.3 x 5,8 x 3 4in.)
185 x 150 x 1068mm (7,3 x 5,9 x 4,2in.}
1.5kg approx.

OPERATION

PRECAUTIONS

USE EXTREME CARE WHEN USING OR
MEASURING VOLTAGES ABOVE 50V,

particularly in high energy situations. Fused test leads

are available as optional extras. These are
recommended for use when making voltage tests.

CHECK THE FUSE BEFORE PROCEEDING
WITH MEASUREMENTS.

AVOID MAKING CONNECTIONS TO A
LIVE CIRCUIT WHENEVER POSSIBLE.

DO NOT PRESS THE TEST BUTTON IF
THERE IS A METER DEFLECTION,
EXCEPT ON THE 'V’ POSITION.

Caution:~ The instrument circuit contains a
static sensitive device. If the instrument casing

is opened for any reason, {this will automatically
invalidate any warranty covering the instrument)
care must be exercised in handling the printed
circuit board. This should be done in accordance

with DEF STAN 59-98 and BS 5783, specifications

for handling electrostatic sensitive devices,

.

POWER sSuPpPLY

The instrument is powered by
{a) four dry cells, 1,5V, type F
or

{b} four rechargeable cells, 1,
NCC 200.

{a} Dry Cells

The cells are housed beneat
instruction plate. To install
remove the rear cover by tu
'OPEN. TAKE CARE TO (
CORRECT POLARITY WF
THE NEW BATTERIES, ar
battery divider is correctly
two pairs of cells. If the me
unused for several months,
be removed.

To check the battery condit
press the test button. The b.
replaced if the meter defiec
marked position.



Type

Life

Instrument only
With protective cover

When the test button is released after an insu-
lation resistance test, an impedance of 100k{2
appears across the terminals and discharges the
circuit under test. The time is less than 1sfora
214F capacitor charged to 1kV to discharge to
B50V. The voltmeter monitors this discharge.

Centrepole, moving coil movement with pivot
and jewe! suspension.

Four 1,5V cells, IEC R14 ‘C’ size (R14B,
114C, 214, U11 MJ). Batteries not supplied.
or

Four rechargeable cells, 1EC R14 (NCC 200
or equivalent]). -

External charger available.

20 hours approx. for dry cells or rechargeable
cells. Power is only consumed when the ‘test’
button is depressed, thus aliowing approxi-
mately 10 000 measurements, of average
duration 7 seconds each.

Two x ceramic cartridge 20 x Bmm.
1A 240V LEC 127/1.

185 x 147 x 87mm (7.3 x 5,8 x 3 4in.}
185 x 150 x 106mm {73 x 5,9 x 4,2in.}
1.5kg approx.

OPERATION

PRECAUTIONS

USE EXTREME CARE WHEN USING OR
MEASURING VOLTAGES ABOVE 50V,

particularly in high energy situations. Fused test leads

are available as optional exiras. These are
recommended for use when making voliage tests.

CHECK THE FUSE BEFORE PROCEEDING
WITH MEASUREMENTS.

AVOID MAKING CONNECTIONS TO A
LIVE CIRCUIT WHENEVER POSSIBLE.

DO NOT PRESS THE TEST BUTTON IF
THERE IS AMETER DEFLECTION,
EXCEPT ON THE 'V’ POSITION.

Caution:— The instrument circuit contains a
static sensitive device. If the instrument casing
is opened for any reason, {this will automatically

invalidate any warranty covering the instrument),

care must be exercised in handling the printed
circuit board. This should be done in accordance

with DEF STAN 59-98 and BS 5783, specifications

for handling electrostatic sensitive devices.

POWER SUPPLY

The instrument is powered by either
{a} four dry cells, 1,5V, type R14B
or

{b) four rechargeable cells, 1,2V, type
NCC 200.

{a} Dry Cells

The cells are housed beneath the rear
instruction plate. To install new batteries,
remove the rear cover by turning the screw to
‘OPEN'. TAKE CARE TO OBSERVE THE
CORRECT POLARITY WHEN INSERTING
THE NEW BATTERIES, and ensure that the
battery divider is correctly placed between the
two pairs of cells. If the meter is going to stand
unused for several months, the batteries shouid
be removed.

To check the battery condition, select — %— and
press the test button. The batteries should be
replaced if the meter defiection is less than the
marked position.



OPERATION

{b)} Rechargeable Cells

The cells are housed beneath the rear
instruction plate. To install the cells, remove the .
rear cover by turning the screw 1o 'OPEN’, TAKE {ii
CARE TO OBSERVE THE CORRECT POLARITY
WHEN INSERTING THE BATTERIES, and ensure fii}
that the battery divider is correctly placed
between the two pairs of cells.

To check the battery condition, select 3} and
press the test button. The batteries should be
recharged if the meter deflection is less than
the marked position.

A special battery charger is available as an
optional accessory. ONLY THE MEGGER®
CHARGER SHOULD BE USED AND THEN-
ONLY WHEN RECHARGEABLE CELLS ARE
HITTED. Unlike calculator-type chargers, the
MEGGER® charger operates at constant
current, NOT constant voltage. The charger has
a maxirum short-circuit charging current of
500 mA and a maximum open-circuit voltage

marked on the charger unit. A suitable
mains plug should be fitted. If a fused
plug is used, the fuse rating is 1 A.
Connect the charger to the BM10 via the
jack socket in the side of the instrument.
Turn on the mains supply and leave
connected for up to 10 hours for a fully
discharged battery.

Disconnect the charger. select 4} and
press the test buiton. if the meter
indication is still below the marked
position, either the rechargeable cells
need replacing after several years
service, or there is a fault in the charger,
or its connectars, {the charger has an
internal thermal fuse). To check that the
charger is working correctly connect a
voltmeter across the nght hand battery
terminals: with the batteries in place the
voltage should rise to approximately 5 V,
with the batieries removed it will be
more than 6 V,

of 9 V. TEST LEADS

Use of MEGGER® Battery Charger

Check that the test.leads have

gy .

{a) no break in the insulation.
{b} no break in the conductor.

{al Connect the leads to the instrument terminals
without separating or uncoiling them. Ensure

{i} Ensure that the charger has the correct
voltage rating for the mains supply used.
Two different chargers are available:
220/240V 50/60 Hz or 110/120 v
50/60 Hz. The voltage rating is clearly

OPERATION

that the outer ends are not touching any-
thing. Set the range selector switch to 1000v;
the inter-lock button must be moved to the
feft to engage this range. Press the ‘test’
button. The pointer should indicate at least
100G, Failure to do this indicates that the
leads may be faulty, and shouid be

inspected.

{b) Connect the + and — leads together at the
outer ends. Select the {) range. Press the
‘test’ button. The meter should read zero,
within £3 mm. Failure to do this indicates
that the leads may be faulty and should be
checked individually for a break. See ajso
‘Fuse Replacement’.

TEST BUTTON

The test button is the upper of the two buttons
on the front panel. When the button is not
pressed, the instrument acts as a low impedance
voltmeter, for all positions of the range switch,
This is a safety feature. When making insulation
or continuity measurements, or when checking
the battery condition, ALWAYS ENSURE
THAT THERE IS NO READING ON THE
METER BEFORE PRESSING THE TEST
BUTTON. If attempts are made to carry out
resistance measurements on a live circuit,
DAMAGE TO THE INSTRUMENT MAY
RBESULT.

To make high impedance voltage
it is necessary to select the V po
range switch and then press the -

INSULATION RESISTANCE Ti

{i} Insert the red test lead int
and one of the black test
— socket.

(i) Switch to -1}~ and check
condition, as described in

{ili} Check the test leads as de
"Test Leads’.

{ivl Set the range selector swit
required voltage. To make
test, slide the interlock bu
and simultaneously select
position on the range swit

{v} Connect the red test lead 1
under test, and the black t
or the frame of the equipr
let the leads trail across a ¢

{vi} Check that there is no def
meter. If there is a reading

PROCEED WITH THE TE
the power 10 the circuit ar
meter deflection again.

Press the test button.



1eath the rear

all the cells, remove the .

: screw to "OPEN', TAKE fii
. CORRECT POLARITY
BATTERIES, and ensure (i)
3 correctly placed

f celis.

marked on the charger unit. A suitable
mains plug should be fitted. If a fused
plug is used, the fuse rating is 1 A,
Connect the charger to the BM10 via the
jack socket in the side of the instrument.
Turn on the mains supply and leave
connected for up to 10 hours for a fully
discharged battery.

(iv)  Disconnect the charger, select — |- and
“dition, select 1 and press the test bution. if the meter
e batteries should be indication is stifl below the marked
eflection is less than position, either the rechargeable cells
need replacing afier several yearsh
: ; . service, or there is a fault in the ¢ arger,
{/l_srsxéa&aé)éeGEEgn or its connectors, (the charger has an
USED AND THEN. internal therma@ fuse). To check that the
EABLE CELLS ARE charger is working correctly connect a
~iype chargers, the voltmeter across the nght hand battery
ates at constant terminals; with the batieries in place the
)ltége The charger has voltage should rise to approximately 5V,
charg}ing current of with the batteries removed it will be
1 apen-circuit voltage more than 6 V.
TEST LEADS

awry Charger

arger has the correct

‘he mains supply used.

‘gers are available: {a}
JHzor 1107120V

ltage rating is clearly

Check that the test leads have

{a} no break in the insulation.
(b} no break in the conductor.

Connect the leads 10 the instrument terminals
without separating or uncoiling them. Ensure

s,

OPERATION

that the outer ends are not touching any-
thing. Set the range selector switch to 1000V,
the inter-lock button must be moved to the
left to engage this range. Press the ‘test’
button, The pointer should indicate at least
100GSL. Failure to do this indicates that the
leads may be faulty, and should be

inspected.

{b) Connect the + and — leads together at the
outer ends. Select the {2 range. Press the
"test” button. The meter should read zero,
within +3 mm. Failure to do this indicates
that the leads may be faulty and should be
checked individually for a break. See also
‘Fuse Replacement’.

TEST BUTTON

The test button is the upper of the two buttons
on the front panel. When the button is not
pressed, the instrument acts as a low impedance
voltmeter, for all positions of the range switch.
This is a safety feature. When making insulation
or continuity measurements, or when checking
the battery condition, ALWAYS ENSURE
THAT THERE IS NO READING ON THE
METER BEFORE PRESSING THE TEST
BUTTON. If attempts are made to carry out
resistance measurements on a live circy it,
DAMAGE TO THE INSTRUMENT MAY
RESULT.

To make high impedance voltage measurements,
it is necessary to select the V position on the
range switch and then press the test button.

INSULATION RESISTANCE TESTS

(i} Insert the red test lead into the + socket
and one of the black test leads into the
— socket.,

(i} Switch to ~|- and check the battery
condition, as described in*Power Supply’.

{iiil  Check the test leads as described in
‘Test Leads’.

{iv) Setthe range selector switch to the
required voltage. To make the 1000V
test, stide the interlock button to the left
and simultaneously select the 1000V
position on the range switch.

(v} Connect the red test lead to the circuit
under test, and the black test lead to earth
of the frame of the equipment. Do not
let the leads trail across a metal bench,

{vi) Check that there is no deflection on the
meter. If there is a reading, DO NOT
PROCEED WITH THE TEST. Turn off
the power to the circuit and check the
meter deflection again.

{vii) Press the test button.

10



OPERATION

{vili} Read off the insulation resistance from
the M{Z scale. When testing at 50V,
divide the reading by 10.

{ix} Release the test button. Observe the voli-
meter reading. DO NOT DISCONNECT
THE TEST LEADS UNTIL THE VOLT-
METER READING IS ZEROQ. The volt-
meter acts as a discharge monitor after
measurements on capacitive circuits
have been made and the test buttion is
released,

Some capaciiors can recover terminal
voltage following charge and discharge as
a result of the energy stored in the
dielectric. It is recommended that, if
capacitors are tested at more than 100V
a short circuit is fitted across their
terminals for some time after test.

{x) If there is a possibility of surface leakage,
see ‘Use of Guard Terminal’,

CONTINUITY TESTS

{i} Insert the red test lead into the + socket
and one of the black test leads into the
— so{:ket,

{ii} Switch to —t}- and check the battery
condition as described in ‘Power Supply’.

11

{iii} Check the test leads as described in
‘Test Leads’.
{iv} Set the range selector switch 1o the {1
position.
{vl Connect the leads to the circuit to be
tested.
{vi} Press the test button,
{vii) Read off the resistance from the {I scale.
{viii} Release the test button.

VOLTAGE MEASUREMENTS

EXERCISE EXTREME CAUTION WHEN
MEASURING VOLTAGES ABOVE 50V.
Check the fuses and the leads as described in
‘FUSE REPLACEMENT and TEST LEADS'.
Voltages up to 500V may be measured at an
input impedance of 10M{ as follows:
{i} Insert the red test lead into the + socket
and one of the black test leads into the
— socket.
{ii} Check the test leads as described in
‘Test Leads’a .
{iti} Set the range selector switch to the ‘V'
position.
{iv] Connect the leads to the circuit 1o be
tested.

4]

OPERATION

(v} Press the test button.

{vi} Note that the meter will show a deflection

before the test button is depressed. In
this state, the voltage is measured at an
input impedance of 100k{Z. In order to
obtain a more accurate reading of
voltages with appreciable source
impedance, the button must be pressed.

{vill Read off the voltage from the V scale.
{viii} Release the test button.
FUSE REPLACEMENT

A 1A fuse is located in each of the + and G
sockets. The fuses may be checked as follows:

{i)} Connect the + and — leads together at the
outer ends. Select the §2 range and press the
“test’ button. The meter reading should be
zero, within £3mm. If not, check the fuse in
the + socket,

{ii}  Tocheck the fuse in the G socket,

connect the three leads to the instru-
ment. Between the ends of the test leads
connects resistors as shown opposite:—

Select the B0V insulation testing range.
Operate the instrument and note the
reading, it should be 10MS2, Disconnect

the G test lead and opera’
ment again. The reading t
be 5MAL. If there is no dif
the two readings i.e. both
the fuse in the G socket h

. 10MQ

s
5M0 5%

G

The fuses may be changed as fol

{i}

(i}

{iii}

{iv}

Remove all the test leads

instrument.

Use the key provided to r

appropriate socket from t

instrument.

Remove the fuse and inse

replacement,

Use only the correct type
ceramic cartridge, 20
1A 250V tEC 127 she

Two replacement fuses ar

beneath the rear cover.



‘he insulation resistance from
ale. When testing at 50V,
reading by 10.

e test button. Observe the volt-
iing. DO NOT DISCONNECT
TLEADS UNTIL THE VOLT-
{EADING IS ZERO. The volt-

; as a discharge monitor after
enis on capacitive circuits
made and the test button is

acitors can recover ferminal
Howing charge and discharge as
the energy stored in the
it is recommended that, if
. are tested at more than 100V
-cuit is fitted across their
for some time after test.

a possibility of surface leakage,
f Guard Terminal’.

‘ESTS

red test lead into the + socket
f the black test leads into the

- i— and check the battery
as described in ‘Power Supply’.

{iii} Check the test leads as described in
‘Test Leads'.
{iv) Set the range selector switch to the {1
position.
{v} Connect the leads to the circuit to be
tested.
{vi} Press the test button.
{vii) Read off the resistance from the {2 scale.
{viii} Release the test button.

VOLTAGE MEASUREMENTS

EXERCISE EXTREME CAUTION WHEN
MEASURING VOLTAGES ABOVE 50V.
Check the fuses and the |ead5‘ as described in
‘FUSE REPLACEMENT and TEST LEADS'.
Valtages up to 500V may be measured at an
input impedance of 1T0M{2 as follows:
{i} Insert the red test lead into the + socket
and one of the black test leads into the
— socket.
{ii} Check the test leads as described in
‘Test Leads’.
{iii}  Set the range selector switch to the "V’
position.
{iv} Connect the leads to the circuit to be
tested.

U

OPERATION

{v} Press the test button.
{vi] Note that the meter will show a deflection
before the test button is depressed. In
this state, the voltage is measured at an
input impedance of 100k{2. In order to
obtain a more accurate reading of
voltages with appreciable source
impedance, the button must be pressed.
{vii} Read off the voltage from the V scale.
{viii} Release the test button.

FUSE REPLACEMENT
A 1A fuse is located in each of the +and G
sockets. The fuses may be checked as follows:

{i} Connect the + and — leads together at the
outer ends. Select the {2 range and press the
‘test” button. The meter reading should be

zero, within £ 3mm. If not, check the fuse in

the + socket.

(i} Tocheck the fuse in the G socket,
connect the three leads to the instru-
ment, Between the ends of the test leads
connects resistors as shown opposite:—
Select the BOV insulation testing range.
Operate the instrument and note the
reading, it should be 10M{2. Disconnect

the G test lead and operate the instru-
ment again. The reading this time should
be SMK%. if there is no difference between
the two readings i.e. both are M) then

the fuse in the G socket has ruptured.

. 10M0 _

GG 5MR

G

The fuses may be changed as follows:

{i} Remove all the test leads from the
instrument.

{ii} Use the key provided {o remove the
appropriate socket from the front of the
instrument.

{iii} Remove the fuse and insert a suitable
replacement.

{iv} Use only the correct type of fuse:

ceramic cartridge, 20 x Bmm,
1A 250V |EC 127 sheet 1.

Two replacement fuses are located
beneath the rear cover.

12



MEASUREMENT TECHNIQUES

USE OF THE GUARD TERMINAL

The guard terminal G is available for use whenA
there is a possibility of surface leakage interfering
with an insulation resistance reading.

{n cable testing, for example, there may bea
path of leakage across the insulation between
the bared cable and the external sheathing,
perhaps caused by the presence of moisture or
dirt. Where it is required to disregard this
leakage, particularly at high test voltages, a bare
wire should be bound tightly around the
insulation and connected to the guard terminal,
G. A second black lead is supplied for this
purpose. Since the leakage resistance is
effectively in paraliel with the resistance to

be measured, the use of the guard wire causes
the current through the surface leakage path

to be diverted from the measuring circuit.

The maximum load that can be connected 1o
the guard terminal before appreciable effects
on the meter accuracy is approximately 1MEL

INDUCED VOLTAGES IN THE TEST OBJECT

When measuring the insulation betwsen cable
conductors, currents in neighbouring conductors
may cause induced voltages in the test cable.
This may result in an increased resistance
reading. The presence of induced voliages may
be checked, by switching the BM10 to the V
range anq pressing the ‘test button’.

CIRCUIT DESCRIPTION

This circuit description should be read in
conjunction with the block diagram and the
circuit diagram. Caution: The circuit design
contains a static sensitive device, (see page 8).

POWER SUPPLY

The instrument is powered by four 1,5V dry
cells, which can be of the rechargeable type. It is
important that the cells are inserted the correct
way round, as the instrument is not protected
for reversed batteries. The battery recharger
provides a constant current to charge the cells,
and not 1o supply the circuit directly. The re-
chargeable cells provide voltage regulation when
the charger is connected. It is therefore
necessary o have rechargeable celis fitted when
the battery charger is connected.

STORED ENERGY INVERTER

This circuit provides a range of d.c. voltages up
to 1000 volts, from the battery voltage. Energy
is put into the transformer core when the primary
is being driven (TR1 and TR2 ON). Then the
abrupt cutting of the primary current produces
a large voliage which is multiplied up by the
turns ratio of the transformer to produce 1000
volts. The wave-form controlling TR1 and TR2
is produced by the oscillator {IC1 and associ-
ated timing capacitors C4, C5)and is

®
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to be diverted from the measuring circuit.

The maximum load that can be connected to
the guard terminal before appreciable effects
on the meter accuracy is approximately 1ME.

INDUCED VOLTAGES IN THE TEST OBJECT

When measuring the insulation between cable
conductors, currents in neighbouring conductors
may cause induced voltages in the test cable.
This may result in an increased resistance
reading. The presence of induced voltages may
be checked, by switching the BM10 to the V
range and pressing the ‘test button’.

 CIRCUIT DESCRIPTION

This circuit description shoul@ be read in
conjunction with the block diagram and the
circuit diagram. Caution: The circuit design
contains a static sensitive device, (see page 8).

POWER SUPPLY

The instrument is powered by four 1,5V dry
cells, which can be of the rechargeable type. itis
important that the cells are inserted the correct
way round, as the instrument is not protected
for reversed batteries. The battery recharger
provides a constant current 1o charge the cells,
and not to supply the circuit directly. The re-
chargeable celis provide voltage regulation when
the charger is connected. 1t is therefore
necessary to have rechargeable cells fitted when
the battery charger is connected.

STORED ENERGY INVERTER

This circuit provides a range of d.c. voltages up
1o 1000 volts, from the battery voltage. Energy

is put into the transformer core when the primary
is being driven {TR1 and TR2 ON). Then the
abrupt cutting of the primary current produces

a large voliage which is multiplied up by the
turns ratio of the transformer to produce 1000
volts. The wave-form controlling TR1 and TR2

is produced by the oscillator {1C1 and associ-
ated timing capacitors C4, C5land is

controlied by a constant current generator (TRS5,
TR6 and TR} and a feedback voltage applied to
TR3. In the maximum power condition, the
feedback voltage is near zero, so all the current
flowing through TR5, adjusted by R18, goes into
C4 and gives a minimum OFF time. The bleed
current through R15, R16 gives a maximum ON
time, adjusted by R15. Hence maximum power
is transferred through the transformer. When the
feedback voltage approaches nominally 50V,
adjusted by R7 to give 1kV on the output, the
constant current through TRS is divided
differently through TR3 and TR4, and so the
ON time decreases to keep the feedback wind-
ing at a nominal 50V. The maximum power
throughput is converied to a maximum current
by the short circuit resistor R12.

RATIOMETRIC DETECTOR CIRCUIT

This circuit replaces the conventional
EVERSHED Cross-coils movement. 1C5, 1C6,
TR18, TR19 and associated components
produce the log. of the ratio of the test to
reference current at the base of TR18. Scale
shaping is introduced here, and an antilog.
circuit {TR16, TR17) provides the required
characteristic for the meter scale. Leakages to
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CIRCUIT DESCRIPTION

iC5 pin 2 cause the pointer to move away from
o on the M{ ranges, and therefore have been
reduced as much as is practicable.

VOLTMETER CIRCUIT

The switching is arranged so that the instrument
acts as a voltmeter {a.c. and d.c.} when not being
used for any function. The impedance in this
case is low, and is such that it discharges a
capacitor after testing insulation at high voltages.
When the test button is depressed on the V
range, the impedance is 10MS2 and the instru-
ment will measure a.c. or d.c. up to BO0OV. The
form factor for a.c. sine wave is compensated for
by shorting out R24 with C6 at frequencies

hetween 40Hz and 400Hz. C9, C10, C18 and C19
provide a short-circuit for pick-up.

RESISTANCE CIRCUIT

This circuit supplies a constant current through
Rref (R19) in paraliel with the unknown resistor.
The voltage drop across R19 is measured and the
scale calibrated accordingly. The constant current
is produced by the operational amplifier buffer
{1C2, TR10} with reference to +1,5V {R32, R33
junction}, with series adjustable resistor R21, R20,
R22, so that when Rynknown = . full scale
deflection is produced when measuring across
R19.
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A o
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ACCESSORIES

Supplied with instrument

Three test leads, two black, one red.
Three crocodile clips, two black, one red.
Two prods, one black, one red.
Operating instructions.

Protective cover.

Supplied at extra cost

Four rechargeable cells, NCC 200 with
external battery charger

For 220/240V supply Part No. 6310-573
For 110/120V supply Part No. 8310-574

Replacement rechargeable cell
{4 required) Part No. 25611-839

Carrying case Part No. 8310-575
{for use with the instrument without its
protective cover}.

This is constructed of PVC covered fibre-
board and provides space for the BM10,
leads and instruction book. When fitting
the instrument into the case; take out the
lead compartment first, then fit the instru-
ment and afterwards replace the lead

compartment. The instrumes
without being removed from
opened case may be suspend
from the user’s neck, with th
supported face upward, by n
straps provided. Note that tt
each pair of connecting strag
attached to the end of the ce
the pivot and the shorter str¢
end.

Tests leads with fused prods
— unsuitable for continuity
measurements. {Comply with
Health and Safety Executive
doc. GS38).

black

rad
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between 40Hz and 400Hz. C9, C10, C18 and C16
provide a shart-circuit for pick-up.

RESISTANCE CIRCUIT

This circuit supplies a constant current through
Rref (R19) in parallel with the unknown resistor.
The voltage drop across R19 is measured and the
scale calibrated accordingly. The constant current
is produced by the operational amplifier buffer
{1C2, TR10} with reference to +1,5V {R32, R33

junction}, with series adjustable resistor R21, R20,

R22, so that when Rynknown = . full scale
deflection is produced when measuring across
R19.
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ACCESSORIES

Supplied with Instrument )

Three test leads, two black, one red.
Three crocodile clips, two black, one red.
Two prods, one black, one red.
Operating instructions.

Protective cover.

Supplied at extra cost

Four rechargeable cells, NCC 200 with
external battery charger
For 220/240V supply Part No. 6310-573
For 110/120V supply Part No. 6310-574

Replacement rechargeable cell
{4 required) Part No. 256611-839

Carrying case Part No. 8310575
{for use with the instrument without its
protective cover}.

This is constructed of PVC covered fibre-
board and provides space for the BM10,
leads and instruction book. When fitting
the instrument into the case; take out the
lead compartment first, then fit the instru-
ment and afterwards replace the lead

compartment. The instrument may be used
without being removed from the case. The
opened case may be suspended horizontally
from the user’s neck, with the instrument
supported face upward, by means of the
straps provided. Note that the longer of
each pair of connecting straps should be
attached to the end of the case away from
the pivot and the shorter straps to the pivot
end.

Tests leads with fused prods
— unsuitable for continuity
measurements. (Comply with
Health and Safety Executive

doc. GS38).
black Part No. 6121-125
red Part No. 8121-126
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INSTRUMENT REPAIRS AND SPARE PARTS

%

The manufacturer’s service and spare paris
organisation for MEGGER® instrumenis: —

MEGGER INSTRUMENTS LIMITED,

Archcliffe Road,

Dover,

Kent CT17 9EN,

England.

Tel: Dover {(0304) 202620
Fax: Dover (0304) 207342
Telex: 96283 Avomeg G

Approved Repair Companies

A number of independent instrument repair
companies in the UK. have been approved for
repair work on most MEGGER® instruments,
using genuine MEGGER® spare parts. Their
names and addresses are listed in the Warranty
Card, supplied with each new instrument.

17

Overseas

Instrument owners outside Great Britain should
consult the Appointed Distributor/Agent for
their country regarding spare parts and repair
facilities. The Distributor/Agent will advise

on the best course of action to take.

i returning an instrument to Britain for repair, it
should be sent, freight pre-paid to the address
shown opposite. A copy of the Invoice and of
the Packing Note should be sent simultaneously
by airmail to expedite clearance through the
UK. Customs.

A repair estimate showing return freight and
other charges will be submitied to the sender, if
required, before work on the instrument
commences.

NEW MEGGER® INSTRUMENTS ARE
GUARANTEED FOR 12 MONTHS FROM
THE DATE OF PURCHASE BY THE USER.

BM10 CIRCUIT DIAGRAM Part No. 6170-712



BM10 CIRCUIT DIAGRAM Part No. 8170-712
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