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TABLE OF RANGES

A.C. Current

1A
10A

A.C. Voliage

1oV

28y
250V

1000V

D.C. Currenlt

10mA*

10DmA

1A

10A

*Wilh 'Range Switch® in this position. a 1001V range is
obtainable by adjusiment of the “Sensitivily Swiich”.

D.C, Volage

10V

25V

RESISTANCE

125 (¥ mid-scale
030000 L} 1250 1) mid-scale

0- 5000

SENSITIVITY

1000 {3V - ImA fsd.

D.C. Voliage Ranges
A.C. Voliage Ranges

10V only 200 1}V —. SmA fs.d.

2mA fs.d.

All olher a.c. vollage ranges S00 1}-V

THE HEAVY DUTY AVOMETER Mk. §
OPERATING INSTRUCTIONS

Introduction

This instrument has been designed and developed as a result of
many requesls received for a robusl pariable instrumenl for use under
difficult conditions. The ranges have been carefully sclecied and the
conlrols simplified (o assist Lhe operalor.

Tl is manufactured Lo the high standards which have resulted in
AVQO insiruments being regarded as 4 standard of reliability and
accuracy whercver Lhey are used. :
Description

The instrument is supplied complete with a pair of rubber covered
leads, long reach safety clips Mk. 2 and a pair of square ended clips.

The plug in leads arc designed to facililate easy connection to the
instrurment lerminals. The remole ends of these are terminated wilh
sockets which enahle the long reach safety clips MK. 2 or the square
ended clips 1o be insericd ag required.

Range swilching is carried out using a single switch knob, pro-
viding a total of |18 ranges for the measurement of a.c./d.c. eurrent and
voltage and resistance,

Facililies are incorporated which enable siandard Avo shunts
{100mV) and the Avo Resistance Range Extension Unit (o be used:
full details are given laler in this Instruction Manual.

The melal handle not only serves as a means for carrying, but can
be utilised (o (ilt and support the instrument when in use. An
anti-parallax mirror incorporuted in the scale plate is of great assistance
when making accurate readings. The instrument is prolected against
reasunable overloads by a mechanical cut-oul.

Dresign and Canslruction

The noulded front panel is used Io support the micter movement,
range swilch, associated shunt, multiplier resistors, and other
COMpONent parts.

The range switch is of a generous and 10busl desiga, its silver
plaied conlacts being arranged Lo make before break on adjacent
positions. The case of the insirumenl which is of a aimilar material to
the frani panel, includes a compariment which houses the 1-5V cell
used for resislance measuremenits.

Controls

Range Switch—Main conlrol for selection of the appropnate range
silvated on (he frout panel,



Movemenr Mechunical Zero Adjuster—Screwdriver adjustment
adjacent to the range switch.

Adjust Ohnis—Small knurled knob on left of panel for electrical
zeroing of Lhe meter on the resistance ranges.

Reset Canmtrof—Small knurled knob on right of panel 16 manually
reset the mechanical cut-oul if it has operated.

Sensitivity Swirch —Situated beiween the rerminals, this is used Lo
select the sensitivity when using d.c. shuots and the Resistance Range
Extension Unit. The meLhod of use is explained later in this Instruction
Manual. When swilched ro a position other than ‘NORMAL’, a red
flag becomes visible al the tap of the scale plate.

NOTE:

This swirch must always he in the " NORMAL™ povition, cxeepl when

accessaries are hsed wirh the instrument, i.e. shunis and R.R.E.U.

Accuracy

For the greatest accuracy, the instrument should be used with the
scale plate in @ horizontal posilion (or slightly tilted as referred (o in
the foregaing). The accuracy of indication is within the limits laid
down in Section 6 of the British Siandard Specification 89:1954 Jor
3-25 in. (8-23cm.) scale length industrial portable instruments. and is
as follows:—

D.C. Voliage and Currenl Ranges = 1-75 per cent of f5.d. between
10 per cent and full scale deflection.

A.C. Voltage and Current 125-2000~) = 2-25 per cem of fs.d.
between 25 per cent and full scale deflection.

Audio frequency voltages and currents can be measured quite
successfully because although rthe limits of accuracy are not claimed
abowve 2 Kc/s, the meter is reasonably accurale op ro 10 Ke's.

Due ro the nalure of the resistance scale it is impossible Lo qoole
accuracy for the whale range; as a guide however, radings will be
withia -|.5 per cent of indication around mid-scale increasing 10 — 10
per cent of indicalion at deflections carresponding (o 10 per cent and
90 per cent of the arc rraversed by Lhe pointer.

Scaling

Twa basic scales are provided, each approximaicly 3-25 .
{$:23cm.) long, the outer being for resistance only is scaled 0-500 12,
the first caliheation being at 0-5 €L

The inner scate (50 divisions) is [or all voltage and curcent
medsurements and is marked 0--100 aod 0-250.
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Reading the Scale Plate

Due to Lhe limited space available on the scale plale, and Lo assisl
in good readabilily, it is nor possible to provide individual scales for
cach swilch position. [L is, rherefore, necessary for the operator Lo
use the most convenient hasic scale, and 1o multiply or divide the
readiog obtained hy a [aclor al' 10 or 100 where necessary. For example,
on the 100mA and 250V a.c. and d.c. range, the scales calibrated 0-100
and 0-250 are direct, whercas an the 10mA and 10V ranges, the
Q- 100 scale is used and readings ohtained divided by 10. Far the
1000V range, the ¢-100 scale is used aod this time readings are multi-
plied by 19; the remainiog ranges are dealt with in a similar manner.

OPERATION OF THE INSTRUMENT
General Information

For grealesl accuracy, use the instrument face upwards or partly
tilted as previously mentioned. If necessary, set the pointer to the leit
hand zero by mecans of the MECHANICAL ZERQO ADJUSTER
adjacent to the range swilch,

MNOTE

The instruneni musr ot ke connected to any external circuir erc,,
during zeroing.

The leads should be connected, red Lo Lhe positive tred) lerminal,
and hlack 1o the negative (black) terminal, the remore cnds being
terminated with clips or Prodelips o8 required.

Ensure that SENSITIVITY SWITCH is in the "WORMAL®
position unless external accessaries are being used.

Sel the RANGE SWITCH 1o the correct position lor the type
of measorement 1w be made belore connecting the leads o the cirguit.
Shoold any doubt exist as (o the magnirode of the voltage or current
ra be measured, always switch Lo the highest range, and then pro-
gressively to lawer ranges until a suitable deflection is obtained. Under
these condilions il i not necessary to break the circoil when swilching
ranges.

WARNLNG

Except in the case of faw-voltage circnits, it is dangerous o make
connectivns ta ‘live’ apparotus, The user iz advised wherever possible 1o
make u hakit of connecting the insirument witl pawer supplies switched

off.
Resetting the Overload Cul-out

Il the instroment is overloaded and the cul-out trips, disconnect
the leads immedialely and then reser the cut-onl. Before conlinuing
rests, ascertain the cause of the overload. and take appropriate action.

?



Shoold the cut-oul trip, an indication is given by a red marker which
becomes visible through a hole in Lhe cenwre of the scale plate. To
resel (he cul-oul rotate the spring-loaded ‘RE-SET coutrol on the
front panel in a clockwise direction through approximacely 45°, and
then release it; the red marker will then be replaced by a while one
wadicating that the instrumemt is ready for further use.

A.C. and D.C. Voltage Measurement

When measuring voltage, select Lhe appropriate range and connect
the leads across iLhe source to be measured, observing polarity for d.c.
measurements.

On d.c. ranges the sensitivity of the instrument is 1000 {1 per volt,
i.e., a current of ImA is required to give [ull scale deflection.

The sensitivity on ac. ranges is 500 { per voll, ie., 2mA fs.d,,
with the exception of the 10V a.c. range which is 200 {2 per volt. ie.,
SmA for [.5.d.

A.C, ad 10.C. Corrent Measurement

Select the appropriate a.c. or d.c. current range, and conneci the
instrument in series with the circuit w be tested, observing polarity
for d.c. measurements; the total current Alowing in the circuit will then
pass through the instmument.

To measure currens in excess of 10A, it is necessary o0 use an
external shunt for d_c., and a current transformer for a.c. measurernents.
Details of these accessaries are included in the section headed
*Accessories and Their Use”.

Reslstance and Continuley

Before carrying out resistance or continuily tesls. the ohms zero
must be checked and adjusied il necessary. This is carried out by
switching o the resiscance range required. joiniag the two leads
together, and adjusting the poinler to the ohms zero (full scale deflec-
" tion) hy meaas of the 'ATHUST 41 control.

Il the condition of the internal cell has deteriorated due Lo use, or
age, il may not be possible 1o adjust the poinier lo zero, or even if this
can be accomplished, the pointer indicalion may gradually fall. In
such a case the [-5V cell (Every Ready Typc UZ—Avo Part No.
12379-9) which is housed in a compartment on Lhe under side of the
instrument should be removed and replaced by a similar cell, inserted
in the same direction (the small cenurally paositiooed contact on the
cell ioward the spring contact marked *--7). The ohms zero should
then be adjusied as described above.

To measure resistance connect the two leads across the componenl
to be tested. It is most important when measuring the resistance of a
component or circuit to ensure thal no current is flowing from a source
olher than the cell in the insirument, and that no other resistive
components are in parallel with it. Should dounbl exist, it is advisable
to disconnect one end of the component 10 be measured from ils
associaled circuit

&
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Although most components are substanlially constanl as regards
resistance, some vary considerably with temperature, ¢.g.. lamps, elc.,
so Lhat resistance tesls only indicale conlinuity, and the readings
ohtained cannot be used to calculate waltage. The resistance of other
devices, such as rectifiers, varies according Lo the voltage applied and
the direction of current. When such Lesls have to be made using the
resistance ranges, it should be noted that the polarity which appears
al the meler terminals will he reversed lrom Lhat shown on the panel
{i.e., the positive 1erminal has a negative potential).

WARNING _

Under normal condirions rite insernal cell will operaie satlifacrorily
for a very lang periad bur it should, nevertheless, be exainined from time
io tine, since a discharged cell may develop a ieak ond thus demage the
insrrument.  If i is anticipated thar the instrument will nat be used far
any length af time, it is strongly advised rhat the celf be reinoved.

ACCESSORIES AND THEIR USE

In order that the ranges of the instrument, which are already wide
may be extended still further, Avo Limited produce a range of acwes-
sories. These are illustrated in Fig, L, and their usc cxplained below,

Mem g, DL.C, Cnrrent Shunts: The shunt should be connected by
means of it3 two main terminals in series with the circuir in
which the current is to be measured. Sel the meter to the
10mA d.c. range and adjust the ‘SENSITIVITY' swilch
(between icrminals) to the 10mA d.c. - 100mV position;
the meter should then be connecled Lo the two small studs
protruding [rom ihe ends of the shunt, (aking care to observe
polarity. The full scale 1meter reading will now correspond
to the raling of lhe shuni.

Mh.%h.o:oi:u shunts can be supplied:—50A, 100A, 200A,

frem b. A.C. Current Translormers: To extend the a.c. current
ranges, it is necessary to use an AVQ Current Translormer.
1t should be connecled in secies with Lhe circuit under test by
means of Lhe lwo large (primary) terminals, and with the
meler sel to the 100mA a.c. range, connecl the leads to the
small (secondary) terminals. The lull scale reading will now
correspond to the rating of Lhe current transformer.
Current transformers can be supplied with the lollowing
ratings:—50A, 100A, 200A, 400A,
A dual Lype, suilsble for mmeasuring 50A and 200A, is also
available.

WARNING
To prevenr rlte burld-up of high peteniials, it Is essenrial
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thet the secomduey wisfing /s levindesivd witfe the Sastewrsens
switcheed 1o the (Xn A o o, rorge Getove the pawer §s switchicd
o,

| ftem ¢, Resistasce Range Extension Unit: Thix unit makes it possible
to measure resistapee from LA down o O-018 on

the usiformly divided 0 100 scale.  Resistance valees indi-

cared are, therefore, exprsssed as a percentags of 122,

Teo use the uait adopt the following precedure:

M Set the rangze awilch to 10mA Joo, and the “SENSE-
TIVITY switch to itls "YARIABLE SENSITIVITY
position,

A t— i . g

fa)

viiy Coanest the unknown resistor between the terminals on
the unit marked * " ansd "R, This compleles ke circuit
| of the internal cell, :

Liii) Comnect the tieter leads to the terminals marked 'R and
—, and esag the ‘ADIUST OF conticel, sl 1he painter
te read full canle dellection, ie., 100 on 0-100 «wcale.

fiv) Transfer the meter keads 1 the termimals marked ' 1"
and "R’, the rendine obtained on the 0-100 »eale is the
salue of the sesistor under 181 25 o percentivse of 1 ochm,

S=OFE D

5} On eompleiion of @ tesr ducomeeer the sacter aed tested
vewistor frmm the onit fp aveid dischacgigr the inteeon! cell.
This celf shoald be chected perimficaliy und coplared wira
4 dischurged.

15) Abwuvy reset the 'SENSITIFITY wadtel: on the puster o the
‘NORM AL poxition.

fiegr &, Eser Ready Cuorrying Gase: This illustiation shows the
spezially degjpied “evir-pedy” leather e which can be

| supplicd for the Heavy Duty Avomcter M. 2 o required.
| Thus ensbles the wstrument (0 be used whilst protected by
| the leather case.

(3] Surviving

The instrunweal bas heen careflully designed and manufactured
under ideal conditions to the ngid stendards Tor which Avo Limited
are universally renowned, hest should i be necessary 10 et the

ik instrument 1o the Commny for repair. pack il carefully and enclose
Ml derails of the fmlt you hasve foumd, Tor the information of rar
Fig. I—Accessorks Servive Deparimem ¢nstineers,

10 . "



HEAVY DUTY AVOMETER Mark 5—MaAIN ASSEMBLY

I. ftem Part Cirenit
: No. No. Deseription Ref.  Quuantity
| 40491;B Front Panel Bare |
I 2 11670/1 Sealing Rjngl :
3 15536/A Red Terminal Assembly
THE HEAVY DUTY AVOMETER Mk. 5 4 15531613 Black Terminal Assernbly |
5 149632 Rled l;Ff.rm'uinnl ICap 1
HED 6 149631 Black Terminal Cap 1
SC ULE OF SPARE PARTS 7 14034/ Sensitivity Knob only |
B 15537/A Sensitivily Knob complele wilh
t Tag washer and indicalor 1
9 14548/6 Sensilivily Conlacl {Fixed lo Panel) 2
10 11155/A Ohnie Zero Knob only |
I 15534/A Ohms Zero Knob complele wilh
Contact arm, screw and washer 1
12 11634C Ohins Zero Strip RY.I 1
PROCEDURE FOR ORDERING SPARES 13 14034/A  Cul-our Reset Knob only i
: 14 15538 A Cul-out Reset Knob complele
During Lbe past 35 years, AVO instruments have proved them- . with spring, waslher, atm and nut |
selves to be unrivalled for versatility and reliability. It is, however, ; 15 15539/A Movememt Zera Knob com-
inevitable that instrumenis will fail from time 1o lime. We are anxious : plele with washer and spring l
that AVO instruments are repaired 1o the highest possible standard | 16 20R29/C Range Swilch Knob complete
we have, therefore, praduced 1his Schedule of Spare Parts, which will with brush arm carrier |
form @ useful guide to Lhe trained service engineer who bas the task 17 40584/A Swilch Ring |
of maintaining Lhis instrument, 18 164103/C Switch Hrush Arm set l
. B 19 118642 Switch Cam |
By following the procedure sel out below, delays will nal occur 0 20437/R leal Swilch Contact Assembly |
due 10 unnecessary correspondence: — L 21 124221 Click Ball for range swilch |
l.  Slate the part number of Lhe items required, also the quantity. E% }:22221 g:;ﬁf\slgﬂ;ng for range swilch :
2. Stale the serial n the ins . This wi 24 115707 Window Clip (icft hand) |
e el oo, umber of the instrument, This will be found on 35 1187706 Window Clip iright hand) |
J ) 26 132492 Hexagonal Batlery Contacl 2
Overseas users of aur instruments should send their requiremenis i 27 40493 A Movemenl Assembly complete wilb
Lo our represenlalive on their territory. c(:jul-oi..ll (see page 14 for breakdown
. L clails 1
. I parla are required in Great Britain, application should be made 28 20565/E Bmmm]kcsiﬁmncc Baard complete
direcl to Avo Limited. {see page 14 [or breakdown details) 1
20 2043/C Shunl Board Assembly R.AOR.I6 1
30 20252/G Transformer T.1 |
3 12049/108  SmA Reclifier REC, | 1
32 30006/PD  Wound Bobbin 198 (1 R.I8 1
33 30006/Z8 Wound Bobbin 1189 13 R.7 i
34 30006,YB ‘Wound Bobbin 113102 R.8 1
35 40599/A Case Assembly complele (see
page |5 for breakdown deiails) 1
12 13




MOVEMENT ASSEMBLY COMPLETE WITH CUT-OUT

Item
No.

Part
Neo.

1 Aoummm_v
A

A b — O WD ] N A B

13
16
17

18
19
20

M D ] O h Bl -

3

Il

1256951
125684
205643
40312/8
10063/5
13362/2
30006/ HG
30004, 64
20673/B
101358/|
1030%E
125188

13365/3
133592
104542

10091/1
13365/2
1009073

40493, A
Circuit
Deseription

Cul-oui Assembly packed-

Moving Coil Assembly

- Mirror

Mirror retainer

Scale Plate

Movement Frame

Magnet

Magnelic Shunt

Movement Bobbin

Washer lor Itcm 1]

Jewel Screw Assembly

Pivot

Hair Spring Asscmbly

Spacing Pillar (situzled berween
scale plate and cut-gut)

Rear Hair Spring Tag

Locknut for Top Jewel Screw

Lacknut for Bottom Jewel
Screw

Hush for ltem 17

Froni Hair Spring Tag

Movement Zero Adjuster Arm

BOTTOM RESISTANCE BOARD —20565/E

1293143
112073
116476
30006/ A
30006/AD
30006/BD
30006/CD
12049/ 104/C

12049/134/C
12049/133/C
12049/102/C

Boltom Board Bare
Mounting Pillar for Bobbin
Board Mounting Brackel
Wound Bobbin 15K ¢1 R.5
Wound Bobbin 11-59K 2 R.19
Wound Bobbin 1820 2 R.25
Wound Bobbin 9940 (1 RS
Calibraled Carbon Resistor
225K 2
Calibraled Carbon Resislor
750K §1 R.l,R.2
Calibrated Carbon Resistor
175K 4
Calibrated Carbon Resisior
112-5K §1

14

Ref.  Quamtity

—— B el e o ————

— e -

"—‘f"__
yry)

Hem Part
No. No.

40597/ A
151932
124153
21095/1
206234
13102:2
14131/4
206202
10478/ (
15201,/2
14784/2
123799

R — 50 0% -] O LA b =

A

CASE ASSEMBLY —405%99/A

Deseription

Moulded Case Bure
Battery Coalact {large)
Baitery Conlact (small}
Battery Cover

Handle

Screw for ltem §

Stud Screw for [tem &
lastruction Plate
Rubber Foot

Case Sealing Screw
Case Screw

Batiery Ever Ready Type L2

15

Circuir

Ref. Quoarity

B.l
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RANGE SWITCH S.1A

Paitian Range Switch Range
Tl 1000V ac. . 0 1A de b
1 250V a.c. L1 100mA, dc.
1 25Y a.c. ¥y - 10mA dc
‘ 0V ac. 135 L 1)
L 1OmA e.c. 4 - SOK. L) »
& - 100mA e 15 - WV d.z.
7 | & o.c, & N 5V d.c.
] 1DA 0.t 17 10V d.z
9 oA d.c L] 1Y d.x.

SENSITIVITY SWITCH S2A

Fod
Porilion Range
| 10mA d.c.= 100mV
1 NORMAL
_._ k] Variable Sendicivity
COMPONENT LIST
Circult Ref, Owscripion Remarks
Al 750K (1+-0:75 par comx 740K (1 +supplemencary
A2 =0-29 par canc PaRistor
“.m 210501 . 0-5 per cone
RS 13K 0] Wire wound babbin
I~. A& "0 N Waumnd bobbin
é LIy Waund bobbin
Y. n Waverd bobbin
: 91 -7 [}
‘ Rt AB1L} N
K] Ri2 1350 .
: R.I3 (b1 =
R.H4 QIS0 .
R.I5 [ TLYY] A
R.H4 1Y ? .
R17 4“0 Adjust ©0 Lait movoment
L] ] L. 1] e
L 15RO -
R 23K 24075 percamt
".r“ - =015 per cec
23 375K Q) 0-75 per conc 1% 184K (1 f-aupplamen
?ﬂ —10.25 per cent " i
L* L L] ) . ¥v¥ound baobhin
h__“ : ﬂ-. overt S00uA 00 i *
1. ar MOYenHens ) 100 0] wogwdhar wich RI7 °
al 1AV cell Every Rasdy Trpm U2 :
0.1 Mechanical cut-out :
RECH SmA ﬂh& o Recuifier
SAA Range ech
© 518 Laal Switch—pary of rangs swiach Claed on 4L fangw
5.1C Lol Swich—mrt of range vwisch Clopsd on (X! range -
S.1A Sensitivivy Swich For wa with accenarion - )
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