but one thatl is damaged may Jook like this:—

A4
1 -

All versions of the Maltimimor were fitted
with idemtical pivots, Dot instrumests manglfac-
tured since Mazch, 1964 are fitted with pivols of
differing lengths, This facilitates eazier as-
sembly of the moviog coll system, these plrvotls
we a sultedle replacement fof all multiniscrs.

Plvols are most difficult to replace, for the
coil nesembly can casily de broken during this
operatfon, unloss sultadble plvol extraction
oquipment is avallable. Whete replacement Is
necessary, comsider tSe replacement of he
moving coll assembdly of movemert &s & whole
rathier than I5s repals,

Following examination of the plvols, the
jewels should now be checked. Remove esch
jewel sciew (n tn, and i & nicroscope Is
avallable (having & magsification of x300),
mount the Jewol scrow in u flg wilh the jewel
cppermost, [Muminate It well and exanine,
Cracks and depressioas can znow be detected,
but the operator musl be skilled in the interple-
tation of whai hie sees. If the jenel sppedrs to be
faulty in any way, it should be discarded.

Another means of detecting & faulty jewe) is
Lo take & fine needle ground to the shampest
possible point, and with {2, feel gestly arcund
the Jewel recess using & cizcalar motion, vistually
6o pressuie whatever mest be placed on the
noedio duting this test, for it should ve so sharp
that the slightest pressure from the fingees will
Dlust 418 polak. The recess in & good jewel is
conical and roumded at Its extreme bdase, and
therefore, no resisiance to the needle point will
be felt i the Jowel §s In good order. If however,
the Jewel is cracked, of the polished surface
shatteted, these sympioms will dDe Setected
gQuickly by the sensation of roughness transmitted
tothe fingera.

8. Instrument Reods Low ca oll Ronges.

When an imstramest is scbjected to severe
shocks, (such as it may receive during transit),
it sometimos happens that individue! turns of the
hairsprings become CRUREA UD upom one another
causing the instrument (o resad low, Upoa opealng
the instroment, the coafased appearance of the
tairspring(s) will at once be apparext. A non
ferrous pin should be (nserted between the tumns

of the balrspring nearest s cenire, and guided
to (ollow the turss octwards (a2 cotasy ootion
towards the periptery of the spring. The turns
will be automatically released unless the hale-
spring has been badly deformed. A slightly
damaged balrspriog cas sometimes e renovated
with the ald of 2 small pair of tweezers, bt
really badly delcrmed spring will bave to be
replaced.

The same symplcm may be caysed by halrs
on the balrsptizgs, of Individual twos of a
bairspring sticking together, due to the presence
of dirt or some viscous substance, The offending
deposit should be removed by Genklepne or Catbon
Tetzachlotide, cure delng takea to ensure that
©ops of the liquld do not fall uwpon the scale
piate mbere (hey may cause discolouration,

9. ladicating Pointer out of Balance.

The moving coll is porfectiy balanced when
the fastrymest leaves b factory, but very
severe ovetload or mechanical shoek may cause
it to become undalaaced. The balsnce can be
rezarded us belng satisfactoty if the roadle moves
froz its position of rest by less than 1% of the
saiizan scale valse, when the imsfiument is
beld in any position within 45° from hotlzontal,
If the polinter moves outslde this Jimit, withdraw
120 movement and re-adjust the dalance weights,
firat for Borlzontal and then for vertical balance.
It may be necessaly fo soften the old adellsc
pecuring the balance welghts, and pressure from
& small, moderately heated soldering iron wiped
clean of solder, wiil usually enable the wolghis
to de moved. Fresh shellac may be roquired to
1e-lock 18 Balaace welghls, but only » minimum
amogst showid be emplayed, and all spheft
evaporated by the application of gentle heat from
the soldering lroz. If the moving coll nasembly
Bas beexa changed, the new assembly will require
Salancing a8 ot out above. (It is impotazt to
note that abnorzal dalance behaviour can be due
te damaged pivots), whilst erroes In vertical
baiance are often dae to a bent pointes, In the
latter case correct dalance can be reatored by
dexding ihe poizter from Bs “roct® back to iis
cotrect position.

The balaacing of ao instrument movement
calls for a high degree of skill, and once agala,
we advise that whenever trouble is expesienced
with the movemest, (he whole assembly should
te repiaced, and the original unit returned to the
fastory fof setvicing,



10. Servicing the Printed Circuits.

Since the Introduction of the Multiminor,
there bave bdeen a samber of varistisss ia the
shurt board assembdly, these rarge Som a faily
printed clrcuit sbunt board 1o a board wound in a
conventional maaner.

The lotest printed clecull shunt doard s a
combination of printed cirouit and & winding, and
{s Interchangeadle with all the shust boards
previously incorporated in Multizminors.,

Wea  Les
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Pigete 1. (See 2ole oo page 23).

Whea servicing the printed circuit, case
should be takea to epsure that the oinimnm of
solder is used, & excessive sclder may cause
part of the priated resistos to be short circuited.

The printed circuit switeh oz Ister insiiu-
meats has been modified, The 113 ohms section
bas been removed and s replzced by 2 scparate
tesistor. Whex fitting a later type of switch piate
he¢ 113 od=s resistor shoid be coooected
beiwesn the comtact wm for the odms polemtio-
meter knod spindie and the negstive battery
contact. The poteatiometer ar= is then connected
by means of & shoet lengih of wire to the switch
plate. Flguere 2 shows the cozsections to the
switch plate,

Pigure 2.
11. Flosh Testing.

Belore leaving the faciory every Multiminos
is subjected to a flash test by &pplying 3000

volts .8 50 ¢/s, for cee mipute bBetween the
termipals and tke case fixing screws, It is
2dvisable that a corresponding test should be
give= to the instroment after repall.

When reboxirg the insirument after repair,
pasticular care must be taken to ensure that the
screws used are no gresler in leagth than those
whkick were originaily suppiled. The use of
incorrect screws can cause the breakdown of an
instrement op flash test,

12. Limits of Accurecy.

Btex epalring 20 lastrymeat your object
skould be to make it meet the same elecirical
specification =8 3 new instrument. The limits of
accuracy are glven in Tabdle 1.

Whilst Table 1 gives the accuracies st
frequencies up to 2 ke/s, the Multiminor malntatas
= high degree of accoracy at audio (fequencies.

Resistonce

Owizg %0 the =atzre of the scale it is
d&ifficnit to define the accuracy ove! its whole
razge. It may however, be taken a8 belng within
+3%of the reeding at the centce of the seale

increasing to :10% of the reading at deflections
cotresponding to 10 and 90% of full scale deflection.

13. The Appecrence of the Repaired Instrument.

Havizg enscred that the instrument (S perfect
both electrically and mechaxically. do nct de
context to refwrm It to Ibe customer in 3 dirty
condition. Thoroughly clcap the components, and
wipe out the nside of the case, taking pasticular
care that mo small pariicles of lron or foreign
substances are left withim the [nstrument. Rit
the case to the pagel using the original screws.
it is so important that ranges are clearly reark-
ed dar should the fillings be defaced, they
sSouid de removed =34 replaced with cellulose
paiat pplied b5 means of 2 very fine dbresh or
zappizg pea. Tbe paint should bde left to dry,
20d tzen rubbed with a rag slightly demped
=itk methylated spirit. The surplus paint wiil
t2en be removed without desiroying the surface
of the fiilicgs.

This general brightenieg up of the instru-
meat will wsually bave 2 =cst profound psycho-
iogical offect o t2¢ oWrner of the instrument and
f{=mediately conveys 20 Rim the correct impres-
sion that his meler has received careful and pains-

taking altention.

NOTE: A spedial self afheaive Rarge Switeh Kscutedesn i
evailghle for Mltininors Models 1 & 3.



TABLE 2 FAULT FINDING

Symptoms

Possible Cause

No teadicg on any range.

Leads opea clircult or intermittent; circult fault, It is
useful In diagnosis to mote whether curroat (lows in the
circult on current or voltage ranges when no polater In-
dication is ‘l'ﬂl. Apother instrument will of course bo
this lest.

%

Low reading on all ranges,

Heairspring teras caught up or stuck together. This fault
is somelimes associzted with change of zeto.

Ohms ranges lnoperative, lrregular
of Internittent,

Celi oot making sstisfaciory costact. Rbeosiat winding
tarnished. Istecmittend comnection on leads can be diag-
nosed o2 a resistance range (preferadly the lowest),

No reading on voltage ranges above
& determined value.

An open clrcult In & resistor chain beyond the last work:
\ag razge.

T —

No reading on an Isolated currens,
voltage or resistance range.

Sespect & faulty connection between the awiich contact
and the shuzt cr mutpiler.

Pointer chocked In its movement at
one particular polnt on the scale.

Qraln of dust o other foreigs body foallng the movement,
possitly in the gap.

Smail poloter stick irrespective of
the pointer deflection,

Blunted pivols, o possibly damaged Jowols,

Movement out of Jewels,

Excessive shock has depresased one of the Jewels, The
moviag coll should de removed and the plvots and jewels
examéined fo: possidle damage. The coll should then be
re-sweng, and both jewel screws lowered a minute
azoust in ceder that further shook will cause the moving
coll former to touch the concentrator before either plvot
can leave its jewel.

lastabilicy of reading.

Examize pristed ciccuit cnit and swilch coatacts, and
check for pressare of contacts.

Ohms zero varies shortly after being
set,

Exsmine cell, poteatiometer sirip and beush arm for cor-
rect pressule.

Correct reading on d.c., but low
a.c. readings,

Suspect faulty rectifiesr. Determine i component is
fauRy by sedstitution.




TABLE 3

PART NUMBERS OF COMPONENTS WHICH ARE

NOT COMMON TO ALL INSTRUMENTS

COMPONENT MODELS 1 & IA MODELS 2 & 2A MODEL 4
Front panel 21135-A 21135-8 21125-H
Moulding
Metzl Case 21131-A 211318 21131-C
Range Switeh 211281 211282 2112843
Koob
Swiich Ring 05831 40334-B 40584-A
Chms Zero Kacd 11155-A 11155-AX 11155-B
Movemen! Zeto 153061 153062 153063
Adjuster
Movement Asse=bly 40625-A 30629 -8 0629-H
Coaplete
Movemeat Case 40528~1 10628-2 406284

Model 1. 15302 - 4 Model 2; 15302-4
Scaleplate 1530211
Model 1A; 15302 - 5 | Model 24 153029
Range Switch 153181 153152 153151
Cap
Negative Battery 153121 153121 153123
Contact
Iastructiona Book 10072217 10072227 10072--319




PLATE 2

Resistor 7.5 MQ :+ 1%

tSee note on page 23.

INTERIOR OF INSTRUMENT

ftem Description Cireuit
No. Ref.
1  Resistor Board
2 Resistor 73kQ + 1% . . .-R13
3 Resistor 150kQ :+ 1%. . . R15
4  Battery Contact (Negative)
5  Ohms Zero Wiper
6  Resistor 1.3kQ + 20% . R14
7 Resistor 113Q + 1% . . . R8
t8  Ohms Potentiometer Strip .. . .. . . RVl
9 Battﬁery Contact (Positive)
10  Sprung Contact
11 Printed Circuit Switch . R6, SA2
12 Selector Switch Arm . .
13 Resistor 24kQ + 1% . . . R10
14 Resistor 11.36kQ + 1% .. .. .. . . R9
15  Selector Switch Cap . .
16  Moulded Switch Ring. . . . SA1
17  Resistor 9.35kQ : 1% . R11
18  Resistor 15kQ + 1% . . . R12
19 Shunt Board Assembly (for details see page 16) . . . R1,R2, R3
20  Movement Assembly (60pA, 1667Q including R19) . ..M
21  Resistor 750kQ : 1% . R16
22 Resistor 1.5 MQ : 1% . R17
23 . R18

14

Part No.

211321
12049628
12049-665
See Table 4
15310-2
12049-630
12049-746
15309-A
15313-1
15311-1
211341
21130-2
12049-654
12049-657
15315-1
See Table 4
12049-658

12049656

21133-G
See Table 4
12049-659
12049-661
12049-660



INTERIOR OF INSTRUMENT PLATE 2
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PLATE 3 PRINTED CIRCUIT BOARD

Item Description Cireuit Part No.
No. Ref.

1 Printed Circuit Shunt Board . . . - R1,R2,R3 21133-G

2 Resistor 225Q : 1% - . . R4 12049-623
t3d  Resistor 16500 : 1% - . . RS 12049-620
t3b  Resistor 1450Q : 1% - . . RS 12049-115
4 Rectifier Type M15 . .. . R1,R2 12049-620
5  Resistor 2860 : 1% - o . R7 12049-617

tsee Note on Page 23
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PRINTED CIRCUIT BOARD PLATE 3 |
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PLATE 4 MOVEMENT ASSEMBLY .

Item . Circuit
Description

No. , Ref.
1 Scaleplate ..

2 Zero Adjuster

3 Moving Coil cvomplete with items 7,8 & 10

4  Jewel Screw

S Swamp .. .. .. .. .. ..R9
6 Inspection Cover

7  Pivot Short (Top)

8  Hairspring . .

9 Movement Case .. .. . . ..

10  Pivot Long (Bottom) . .

18

Part No.

See Table 2
15299-2
21124-A
10184-A
15323-A
15298-1
10158-2
10075-16

See Table 2

10158—4 -



PLATE 4

MOVEMENT ASSEMBLY
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(SUITABLE FOR ALL MODELS)
Item D - Circuit
No. escription Ref.
.
1  Connecting Lead Red
2 Connecting Lead Black suitable for all models
3  Prod Red - . .. - e
4  Prod Black
5  Pair of Crocodile Clips L
6  Pair of Long Reach Safety Clips Mk2 (suitable for Item 1 and 2)
7 2 Amp Shunt
8 5 Amp Shunt
9 10 Amp Shunt
10 25 Amp Shunt
11 2,500 Volt Multiplier. .
12 Leather Carrying Case to accommodate instrument, Leads,
Prods & Clips only) . .
13 Leather Carrying Case suitable for instrument, Leads,
Prods & Clips together with Long Reach Safety Chps
Voltage Multiplier and shunt . . .
14  Plastic Carrying Case
15 Items 1, 2, 3, 4, 5, Supplied as a set

60&1“&/' 1667 2 = 100w\ &mp«-

20

Part No.

21126-C
21126-D
11588-C
11588-C
11029-A
21509-A
15505-D
15505-C
15505-B
15505-A
21162-A

40635-1
40635-3

40767-1
16103-X




SIMPLIFIED CIRCUITS OF THE MULTIMINOR PLATE 6
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CIRCUIT DIAGRAM OF MULTIMINOR MK 4 PLATE 7
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CIRCUIT DIAGRAM OF MULTIMINOR Mk 4  PLATE 7

TABLE OF COMPONENTS

RC::: Description| Remarks g::' Description Remarks Pz:;:f::“ Range
R1 [0.25Q Pﬁ}‘l“ ‘;f R14 1.3KQ + 20% 1 1A d.c.
R2 |2.25Q ]§ “nd R15 150K Q + 1% 2 0.1A d.c.
R3 [22.5Q) A oar Iy |B16 750K {) + 1% 3 10mA d.c.
ssembly |pqq 1.5MQ t 1% 4 1mA d.c.
R4 |225Q + 1% |[R18 7.5M{) + 1% 5 0.1mA d.c.
tR5 | 145012 + 1% |R19 Swamp See M1 6 Qx1
R6 10.4 t 1% [RVI 800() + 1% 7 1 x 100
R7 286} + 1% |REC 1 Part of Westing- 8 2.5V d.c.
R8 113Q + 1% |REC 2 house Type M15 9 10V a.c
RO [11.36KQ | =+ 1% |M1 60pA, 16672 10 25V a.c.
R10 | 24K () + 1% including R19 11 10V d.c.
R11 |[9.35K() + 1% [{BY1 1.5V cell 12 100V d.c.
R12 | 15K + 1% 13 250V a.c./25V d.c.
R13 | 73K t 1% 14 1000V a.c./100V d.c.
S1A Range Switch 15 250V d.c.
S1B 16 1000V d.c.

BecorE
+NOTE: ON INSTRUMENTS MANUFACTURED HSEPT. 1964 THE VALUE OF R5 AND RVI
IS wguli} AND gewi RESPECTIVELY

(6so. Goon.
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OTHER SERVICE MANUALS AVAILABLE

AVO METER MODEL 7 MKS I & II

AVO METER MODEL 8 MKS I & Il

AVO METER MODEL 8 MK IlI

AVO METER MODEL 8 X

AVO METER MODEL 9 MK II

AVO METER MODEL 9 SX

AVO METER MODEL 40 MKS | & II
ELECTRONIC TEST METER MK IV
VALVE CHARACTERISTIC METER MK III
VALVE CHARACTERISTIC METER MK IV
VALVE TESTER TYPE 160
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