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TABLE OF RANGES

D.C, Voliage D.C. Curreni A.C. Vollage
1OV 10mA® T
25V 100mA o 25y B
350V 1A 250V
1000V 10A 1000V

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

RESISTANCE
0~ 50050 1251 mid-scale
0-50000 L) 1250 ) mid-scale

SENSITIVITY
D.C. Voliage Ranges 1000 {1V :- ImA [sd.
A.C, Voliage Ranges

All olher a.c. voliage ranges SO0 13-V 2mA 5.4,

10V only 2001}V - SmA s.d.
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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 instrument for use under
difficult conditions. The ranges have been carefully sclecled and the
conlrols simplified 10 assist the operalor.

Tl is manufactured lo the high standards which have resulted in
AVO inslrumenls being regarded as a standard of reliability and
accuracy whercver Lhey are used.

Description

The instrument is supplied complcte 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 connaction to the
instrument lerminals, The remole ends of Lthese are terminated wilh
sockets which enahble the long reach safety clips Mk. 2 or the sguare
ended clips 1o be inseried ag required.

Range swilching is carried out using a single swiich knob, pro-
viding a tolal of |8 ranges for the measurement of a.c./d.c. current and
voltage and resistance.

Facililies are incorporated which enable slandard Avo shunts
{100mV} and the Avo Resistance Range Exiension Unit 1o be used:
full details arc given laler in this Instruction Manual.

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

Dresign and Canslruction

The mnoulded front panel is used 10 supporl the meter movement,
range swilch, associaled shunt, multiplier resistors, and other
component parts.

The range switch 18 of & generous and robus| design, its silver
plaled conLacts being arranged Lo make before break on adjacent
positions. The case of the instrumenl which is of a similar material to
the fran! panel, includes a compariment which houses the 1-5V cell
used for resislance mecasuremenis.

Controls

_ Range Switch—Main conlrol for selection of the appropnale range
siluated on he frout panel,
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~ Movemenr Mechunical Zero Adiuster—Screwdriver adjusinwent
adjacent to rthe range switch.

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

Reyet Canmtrol—Small kourled knob on night of panel 10 manually
resel the mechanical cut-oul if it has operaled.

Sensirivity Swirch —Situaled beiween the rerminals, this s used 1o
select the sensitivity when using d.c. shunts and the Resistance Range
Extension Unit. The meLhod of use is explained later in this lnstructicon
Manual. When swilched o a position other than "NORMAL’, a red
flag becomes visible al the tap of the scale plate.

NOUTE;

This swirch must alwavys he in the " NORMAL™ porition, excep! when

accessaries are used with the instrumeni, i.e. shunis gnd R.R.E. U/,

Accuracy

For the greatest accuracy, Lhe instrument should be used with the
scale plate in & horizontal position (or shghuly tilted as referred 10
the foregaing), The accuracy of Indicalion is within the limis laid
down in Section 6 of the Briush Siandard Specificanion 89:1954 Jor
]-2? in, (8:23cm.) scale length industrial portable instruements. and is
as lallows:—

D.C. Voliage and Current Ranges = 1-75 per cent of 5.d. beiween
10 ner cent and full scale deflection,

A.C. Voltage and Current (25-2000~) - 2-25 per cem of fsd
belween 25 per cent and full scale dellection.

Audio frequercy voltages and currenis can be measured quite
successiully because although rhe limits of accuracy are not claimed
above 2 Kc/'s, the meter is reasonably accurale op ro 10 Kess.

Duc ro the nalure of the resistance scale it is impossible Lo gqoole
accuracy [or the whale mange; as a guide however, radings will be
within | 5 per cent of indication around mud-scale ncreasing 1© — 10
per cent of indicalion at defleclions carresponding (o 10 per cent and
Y0 per cert of the arc rraversed by Lhe poinier.

Scaling

Twao basic scales are provided, each approximately 3-25 in.
(8:23cmi.) long, the outer being for resistance only is scaled 0-500 1,
the first calihralion being at 0-5 L

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

Due 1o the limited space available on the sgale plale, and Lo gssisl
in good readabalily, it is nar possihle 1o provide individual scales for
cach swilch pasilion. IL 1%, rherefore, necessary lor rthe aperator Lo
use the most canvenient hasic scale, and 1o muldply or divide rhe
reddiog obtained by a [aclor ol 10 or 100 where necessary. For example,
on the 1DOMA and 250V a.c, and d.c. range, the scales calibrated 0-100
and 0-250 are direct, whercas on rhe 10mA and 10V ranges, the
0- 100 scale is wsed and readings obtained divided by 10. Far the
1000V range, the ¢-100 scaile is used apd this Uime readings are multi-
plied by 10; thc remainiog ranges are dealt with in a similar manner.

OPERATION OF THE INSTRUMENT
{eneral Information

For grealesl accuracy, use Lhe instrument face upwards or partly
tilted as previously mentioned. If necessary, set the pointer to the left
hand zero by means of the MECHANICAL ZERO ADJUSTER
adjacent e the range swilch,

MWOITE S

The instruntemi mist hior ke connected ro any extermal circuir esc,,
during zerolng.

The lcads should be connected, red Lo the posilive (red) lerminal,
and black 1o the negalive (hlack) terminal, the remore cnds being
terminated wilh clips or Prodclips os required.

Ensure that SENSITIVITY SWITCH is in the "NORMAL®
position onless exigrnal acgessories are being used.

Sel the RANGE SWITCH 1o the correct position [or the type
ol measorement 10 be made before connecting the leads to the cirguit,
Shoold any doubl exisl as (o the magnirode of rhe voltage or current
ro be measured, always switch Lo the highest range, and then pro-
gressively to lower ranges uneil a suitable deflection is obtained. Unpder
these condilions il 15 not necessary to break the circoil when swilching
ranges.

WARML MY

Except in the cuse of low-voltage circnits, it is danperous o make
connectivns fa ‘live’ apparotus, The user iv udvized wherever possibie 1o
muke u hakit of connecting the insirument with pawer supplies switched

off.
Resetting the Overload Cul-out

Il the instroment is overloaded and Lthe cul-out trips, disconnecl
Llhe leads immedialely and then reset rhe cat-ool. Before conlinumg
rests, ascertain the cause of (he overload, dnd take appropnate action.
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Should (he cut-oul trip, an indication 15 given by a red marker which
becomes visible through a hole in Lhe cenwre of the scale plate. To
resel (the cul-oul rotate the spring-loaded *RE-SET couatral on the
front panel in a clockwise direction through approximarely 435°, and
then release it; the red marker will then be replaced by a8 while one
iadicating that the instrumen is ready for lurther use,

A.C. and D.C. Voltuge Measurement

When measuring voltage, select Lhe appropriate range and connect
the leads across Lhe source to be measured, obscrving polarily for d.c.
measyrements.

On d.c. ranges the sensitivity of the insirumentc is 1000 L] per volt,
i.€., a current of ImA is required to give [ull scale deflection.

The sensitivity on ac. ranges is 300 {} per voll, 1€, 2mA fsd,
with the exception of the 10V a.c. range which is 200 {1 per volt, ie.,
JmA for [s.d.

A.C. apd D.C. Corrent Measurement

Seloct the appropriate a.c. or d.c. curremt range, and connect the
instrument in series with the circuit w be tesied, observing polarity
for d.¢c. measurements; the towal current flowing in the circuit will then
pass through the instrument.

To measure currents in excess of 10A, it is necessary (o use an
external shunt for d.c., and a current transformer for a.c. measurements.
Details of these accessories are included in the section headed
‘Accessories and Their Use'.

Heslstance and Conlinulcy

Before carrying out renstance or continuily tesls, the ohms zero
must he checked and adjusied il necessary. This is carnied out by
switching 1o the resistance range required, joiniag the two leads
togelher, and adjusting the poinler to the ohms zero ({ull scale deflec-
tion) by meaas of the 'ADJUST {1 control.

Il the conditton of the intermal cell has deleriorated due (o use, or
age, il may not be possible 1o adjust the poinier 1o zero, or ¢ven if this
¢an be accomplished, the pointer ndicalion may gradvally fall. In
such a case the |5V cell (Every Ready Type UZ—Avo Parl No.
12379-9) which s housed in a compariment on Lhe under side of the
mstrument should be removed and replaced by a similar cell, inserted
in the same direction (the small centrally positioned contact on the
vell (oward the spring contact marked '--7). The ohms zero should
Lthen be adjusied as described above.

To measure resistance connect the two leads across the camponenl
to be tested. It is most important when measuring the resisiance of a
component or circuit to ensure thal no current is Howing (rom a source
other than the cell in the instrument, and that no other resistive
camponents are in parallel with 1it. Should donbl exist, it 1s advisable
to disconnect one end of the component 10 be measured from ils
associaled circuit.
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Alihough most componanits are substanlially constanl as regurds
resistance, some vary considerably with temperature, e.g.. lamps, elc.,
so Lhat resistince lesls only indicale conlinuity, and the readings
ohtlained cannot be used to calculate wallage, The resistance of other
devices, sich as rectifiers, varies according Lo the voltage applied and
the direction of current. When such Llesls have to be made using the
resistance ranges, it should be noted that the polarity which appears
al Lthe meler terminals will be reversed lrom Lhat shown on the pancl
(i.e., the positive jerminal has a negative potential).

WARNING

Uinder rormal condirions rite inrernal ceil will operate sailifueravily
Jor a very lang periad bur it should, nevertheless, be exqmined from time
1o riine, since a discharged cell may develop a leak ond thus dumage the

insrrurnent. If jt ix uaricipated thar rhe (nstrumenr will uat be used far
any leagth af time, it is strongly advised thus the cell be reinoved.

ACCESSORIES AND THEIR USE

In order that the ranges of the instrument, which are alrcady wide
may be extended still [urther, Avo Limited produce a range of acues-
sorics. These are illustrated in Fig. |, and their use cxplained below,

ltem a. D.C, Cnrrent Shunts: The shunt should be connected by
means of 113 two main terminals in series with the circuit in
which the current is to be measured. Sel the meter to the
1I0mA d¢, range and adjust the *SENSITIVITY' swilch
(between icrminals) to the 10mA de. 100mY position:
the meter should then be ¢onnecled Lo the two small studs
prolruding [rom the ends of the shunt, laking care to observe
polarity. The full scale neter reading will now correspond
to the raling of Lhe shunl.
kaulluwing shunts can be supplied;—50A, [00A, 2004,

frem . A.C. Cuwrrent Transformers: To extend the a.c. current
ranges, il is necessary (o use an AYO Current Translormer.
1t should be connecled 1n secies wiih Lhe circuit under test by
means of Lhe lwo large (primary) terminals, and with the
meler sel to the 100mA a.¢. range, connecl the leads to the
small {secondary) terminals. The [ull scale reading will now
correspond to the racing of Lhe current Lransformer.
Current transformers can be supplied with Lhe lollowing
ratings;—50A, 100A, 200A, 4004,
A dual Llype, suiiable for imeasuring 504 and 200A, is also
available.

WARNING
To prevear rire butlkd-up of high posentials, il is essenriul
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e o,

fieen 6.

Surviwing

rhirt the secominry wikling Js derntiogivd witk the Instewment
switched 1o the KXW A a ¢, ronge Letore the paver [s svijchied
o,

Ressstasee Range Extension Uitz Thi= unmit makes it possible
ta measure resistaece from LA down w 0010 on
the uniformly divided O 100 zcale,  Resistance 'n.lh.f“n indi-
cared are, therefore, expressed as a percentage of 1 £,

To use 1he uait nerpi the ollowing precedure:

‘) Set the eanse awilch to 10mA dae and the ‘SENSE-
TIVITY® switch 1o ils "VARIABLE SENSITIVITY
position,

iy C onnest 1he unknown resistor between the termmnals on
the unil rarked * - ansd "R This compdetes the cirenit
of the internal cell, :

niii] (_'Lm nect Lhe miteker leads to the tecminals murkesd *R' and
oand vsiag the "ADIUST £ contsel, sel the painter
Lo n,m.l full scnle Jdellection, e, 100 on 0-109 cale.

fiv) Transfer the meter leads 1o the termimils marked ' 1"
and "R, the readine ebtained on the 0100 seale 15 the
value af the sesistor under test s o peccentass ol 1 chm.

MO
i1} On ez.:rr.-tp.‘w."m.- of @ tese cacopeeetr the mcter and texted
resistor fraom dhe ol o aveird discharging the istereid cedl.

This cefl shoald be chected periofically und evplaced wirn
dixchiirgeo.

15) Adwwvy reset the "SENSITIFITY " waftel: on the metor o the
"NDRMAL™ pasifion.

Ever Ready Corrying Gase: This illustiation shows the
spccialle desizaed “ever-pedy” leather case which can be
supplicd for the Heavy Duty Avomcter Mk, £ & regueired.
Tlus engbles 1the strument (0 ke used whild protected by
the lcather casc.

The instramwal bas been caelully designed and manulactured
uncer ideal conditions te the rigid stendurds for which Ave Limited
are pniversally renowaed, bt chould 1t be necessary 1o return the
instrument o the Compny for repair. pack o carefully and enclose
Ml derails of the faslt you hiave found, fer the information of osr
Service Deparunem snatineers,
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RANGE SWITCH S.1A

Pazitian Range Switch Range
| 1000 o, o 1A d.e
2 250V a.c. i 100mA, dc.
1 25V ac. 11 - 10mA 4=
4 10V a.c. 13 °,. L1 1]
. IdmA e.c. 4 - L*a] ]
[ 100mA ».c_ 15 . MV d.z
7 & 0.c. ia 1 i5¥ d.c
a IDA a.c. i7 IV d.z
9 DA d o ]| Y d.x.

SENSITIVITY SWITCH S5.2A

Posilion Range
| 10mA d.c.= 100mY
p NORFLAL
3 Variable Sensicivity

COMPONENT LIST

Circult Ref, Owscripion Rermarhs

R.1 750K €14-0:75 par cong 790 (1 +supplemencary
R.1 =L} 18 par cant raiator
:.1 L2108 61 - 0-5 per cone
L5 | 13K Wire wound babbin
A4 40 (3 Waund bobhin
E AL XY Wound babbin

A 1Ll Waound bobbin
A.10 -7 1)
R.i &1L}
R.i2 13:562
R.i3 b1501
R.ta 0-1350)
R.b3 a0
R4 -4 02
R.17 4 Adjust ©0 1ait movoment
R.I8 k. 11
Rip L5 [}
n M4 L1140 78 per'cant
:.ﬂ —0-25 per cwne
23 IZIN (1 +-0-75 per cane AX 184K (] aupplementary
l.;; —0.15 pur cent
LB 10 YWound bobken
;.Il Lrll:“m“ SO0 A, o0 7

5 ar MoYenHens 100 (] wogechar with R,
8l 1-AY ol Every Rasdy Trpe Ui
i | g
- m ° o

1A hnlm:dn
5.18 Laal Switch—pars of rengs switch Clowsd on o rangwm
5.1C Loal Swi rt of ranga wwisch Chae] on LA X | rangs
5.2A Sengitiviey Swicch For una with sctes=orion
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