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These operating instructions covor both the
Model 8 Mark 4 and the Model 8X Mark 4. The
Model 8X has bean especially dasigned to withstand
axtremes of climatic conditions.
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TABLE OF RANGES

D.C. 0.C. AC. AC.
Vottage Cutrant Voltage Curvent
2,500 Y. A 2500 V.  10A

T 000 Y. ! A, 100 v,
600 ¥ 100 mA 260 ¥ 1A
0y 10 mA. 1009, 100 ma.
100V, I mA, 26V 10 ma.
T 2604, 10V
0% KuA 25 V.

—e i

Resistance

0200 megohms-with external voltage or axternal unit
020 megohms, (200,000 obms inid-saale)  self-
0..200,000 ohme (2,000 chims mid.zcale)  » conteined
02,000 ohms (20 ahms mig-scale! J

02 5 ahms (with extemsi unit)

A range of accnssories Is avaleble tv extend the novmai
ranges ol messursment. These nolude d.o. vollage
mntipiiaes (up to 0KV} d.e. currant shumts | 125mVY drop),

Current lranstormiers and & resSlance range extangion
ynit,
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GENERAL DESCRIPTION

The Avomator is extremely simpls 10 use, range selection
N general being sccomplished by means of two switch
k1oLs. All tests, excapt those on the 2,500 V ranges.
make usa of tha poir of terminats sl the base of the instry-
men.

A clesrly marked 5 in. (127 mm.) scale hes umiormmiy
divided graduatons 10 mawch 100 and 250 scale markings,
and n sddition thers is an ohms scale and ano for decibeds,
An anti-paralizx mircor pormits readings of the knlfe soge
pointer 10 b Made with grest precision.

The meter = supplied complete with a pair of spacial
rubber-covered leads, The remote ends of the lesds sre
fitted with spring clips, which may be interchanged with
the Avo Long Reach Safety Clipe Mk, 2 suppiied with the
INStruMent,

Ava Long Reach Safaty Clips M. 2 navs baan introduced
to enabie connactions 10r &3l pUrposes 10 Le made st
what ere normasily insccessible paints on a chessis. Examin-
stion vl show that thay are complétely insuistad with the
exception of the jaws st ane end, which can be opened by
compressing the stem into the body of the clip. Rigid
connechons Lo wiring can thus be made by this insulated
device in complicated wiring systsms wheve other types of
arger clip could ot Le sttached, or if fixed might csuse
#hoft clrcuits. it shouid he noted that they are not suitable
for high current.

LIMITS OF ACCURACY

The instrument vall produce its highest accuracy whan
used 18Ce upwards, in which position It nas been calibvated.

'n the case of valtage messuremonts, successive rangos
have bean chosen 1o obvizte the naed ‘or teking readings
on very small doflections.

D.C. Voltage. 2% of iadication batwean full-scale snd
half.scale defiection. Bsiow half.scale deflaction, 1%
asfthe tull-scale value,

D.C. Current. 1% of fuil-scale valus.

A.C. Voltage®. Up 10 250 V. 2 25% of full-scale value
Over eftective range. {256.2,000 Hz ),

A.C. Current®, 2:25% of lull-scale value over offective
range.

Reslotance. 3% of reading ¢ cantre scale.

Tha "effectve range’ in acocroance with British Stancarc
Specificeton 89,1954 i :

D.C.—~from 01 of scale-rangs 1o full-scele value.
A.C.—Fram O-26 of scale-range to full scale value,

It will be noted that with the exception of the d.c. voltage
ranges, the ingtument meets the reguiremaents laxd Gown in
Section 6 of the Bntish Standasrd Specification 89/1954
for B in. (127 mm.) scale-length Industrial Porable
instruments

*The Insirument s calibrated ‘or use at 50 Hz but the
change in readings, dua to variation in fraquency (betwsen
15 Hz ond 15 kH2) should not exceed 2% On a.c. current
fanges or on a.c. voltage ranges batween 0V, and 250V
Onthe 2.6V ac. range the changs should not excasd 4%

Inasnuch a8 rectifien moving coil instrumants give reddings
on ‘a.c’ pragertional to the moan and rot the r.mus, value
of the wave form whch they ere présantac, they depend
10 théwr accurscy no! only upon thewr initisl celbeation, but
slso upan the maintenance of a sinusoidal wave form.
Since the rorm facter (rnmus. value divided by mean velue)
of 8 sine wave 15 1411, this has been sken nlo sCcount in
calibrating the melgr which does, therefors, indicate r.m.s.
valuas on ths gssumptior that the acrma! 2ins wave will be
encountered. Gunerally spesking, consiCersble wave
farm astorion can cccur without appreciably affeching
the form 18cior and resulling sccuracy of massurement,
byt the user should recopnise the possibility of some error
winen ysing dstorted wave forms, sguarsh wave shapes
producing high resdings, angd pesky ones. low readings.
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DESIGN AND CONSTRUCTION

The instrument consists of & mouided panel an the inside of
which aré mounted the whole of the switching apparaius
asslors, shunes, ransformer, rectitier, ele., togeathar with
the movement. Tha panel fits into o robust movioed case,
the |0int being rendered dust prao’, whilst 3 cerrying shap
¢ provided to faciitata portability. The main switching is
accomal.snas putomatcally by mesns of nwo knahs which
wndicate on the engraved pancl, the 1ange in use. Thess
saiches are of ganorous and robust design, the contscs
bieing arrangad to ‘meke’ befor ‘break’ on adjacent ranges .
¢ fearyre which provides a factor of safely In use.

W:pn the instrumant i swl o1 operation an d.c. the moving
CON 16 8380ciated with 3 universal 3hunt end senes mult -
pliers, whilst on 2., dindas pad & trensformer sre slss
intreducea.

RANGE CONTROLS

The left- hand kaok provides all 1he @.¢. cLment ard voltage
ranges (except 2,500 V.) and the righs-kand knob the
ac rangee (except 2,600 V) and slgo the resistance
renges. These knobs ars slectricslly intedacked so tha
de. readings can only be made after the nght-hand
swatch has bean set ta d.c., and the left-hand switch to the
range selected, a.c. readings csll for the left-hand svaich 10
be sat for ac, (it must not be loft 2t RESISTANCE) end the
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rght-hand svatch =L the range waursd. REs$ance tesls
racuire the left.hand switch to be set ta RESISTANCE and

ta rlght-hand one Lo the desiea range.

I e switchea are Inadventemly left to actusl 18nges
Sl sousty, there 18 No circt throuph the metsr, snd
it s therehy safeguarded againat accidontal damage ar
mislead:ng readings.

The man ranges are angraved on the paral araund the
swilchas, end sauw neads on the knobs indicats the actusl
range selected, The 2,50G V. ac. and dc. ranges are
avalphle by means of thés two specle! terminals so marked.

Wide coverags In redlstance has been achievad by having
o> fundamental range as marked or the scale, tagether
with ranges o1 « 100 and < 100 to supplemeant ir,

In additior., a 20C-megohm ronge marked “INS™ 15 avallable,
using an externsl d.c. voltage soute o the Ressance
Range Exterson unit descnber on page 73,

THE MOVEMENT

Tha moving coll consists of ar aluminium alloy former
wound with copper wire snd supplemented with Con-
stantan in order to reduce temperature errar, Additionally
compensalion is provided by 8 thermistor. The moving coil
iz pivated on hardenad and highly polished steel pivots
betweer conical spring-loaded jewsls, and swings in a gap

enorgized by two magnetised and sged Hycomax blocks
assaciated with mid steel sole pinces. Two phasphor
bionza hair sprinpgs are fitted for the purpose of carcying
current to the moving coil, snd 1o provide controliing
torque. A kmfe sdge type of pointer is fitted ensbling very
line readings to be taken, whils: the whale mavement
balanced and dampad 0 that the pointer quickly comes 19
rasl

SCALING

The scale plate has threa main 3615 of markings, esch of
spproximately 5 In. (127 mm.} leagth, the one beng for
redlstence mezsurement and is matked 0-200,000 ohms.
The second is for cument and voltage (both a.c. and d.2 )
and is marked 0-100 with divisions approximately 13 mm.
apart. The third scale, calibrated 0-250 has 50 divisions,
is used for aurent and voltage messurements.

In addition thers is s decibel scale which can be used with
any of thé a... voltage ranges

MOVEMENT REVERSE CONTROL

It sometimes happens that d.c. voilages may be required
both positive and negatve 10 & referonce point, or the
dirgctian of flow may be mversed, In orger 1o simplity
the matter of load altaration, & movement reverse preas
button (REV. M.C.} is provided. It should be noted that the
polarity marked on the terminals 13 for normat use and dosas
oL apply when the button is pressed.

OVERLOAD PROTECTION

Apert lrom the ability to do its job, one of the mast attrectve
features of the instrumant 15 the provision of an auiomatic
cut-out which givee & very high degres of overdosd
protéction to the whale of the instrument, The incarporation
of this devico wili te founc 10 bs of particular velue when
canducting exparimental work, for it imparts to the usor the
freling of mental e2s8 and confidance. When conducting
sxpatmental work with cenventional moving coil meters,
thase Cea be easily ruined by inadvertently applied aver.
loads, wheinas tha Avomster r2 20 well protected that it cen
withs1and considersble mishandling.

If 2n overiond is apphed 10 the metse, the cut-out knod
sonngs from its normal posction in the pansl, thus bresking
the main circwit, 3no this knod has anly to ke depressed
to render tha instrumaent agein ready for use. It ia iImportant
10 note thet tha cut-out ghould naver be rasel whan the
instrument = coannected tao an external circuit, whilst the
fauit which cavsed the averload should be rectiied bafore
N6 mealel 2 recornected.

The mechanism is brought tnta operation oy the mawng
coil coming snto contact with 3 (ngger just beyvond its full.
scale position. There is, in sddition, 8 gecond relesse at the
zoro end, 2a that the aut-out is tipped if the meter is aver.
‘oaded inreverse. Although the ovadoed mechanism gives
simost complete protection 10 the metsr, it Cannot be
guarantasrd ta fulfil compistely its function in the very
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Wworgl cégey of misuse, such as the masins being connectes
gCrass the matar when sat 10 a cumant range. it shouid bie
raterd that mechanical shack 1o the Instrument wall some-
umes wp the cut-out machanism. The cut-oul should be
resef, ung Jirect pressure and without twisting the
ourton, the iastrument lying face uvpwards. Additional
protection s provided on resistance ranges by & luse
connectad in e 2 end 2 ¢ 10D ranges and protective
diodes connected in tha 1) = 100 18nge. A gioda connected
#cross the movement provides furthar protecuon should
sc. ba appbed when the instrument is connected to a
o.c ranpe

REPLACEMENT OF INTERNAL BATTERY, CELL
AND FUSE

N the battery compsartrmant undor the Instruction plate.
which ¢an be removed by maans of & single DZUS fastener,
18 mounted a 15 V., bantery 2nd 8 1} V. cell together with s
1A fuse and 2 spare 'use. The battaries should be examined
from time to time to argure thet the oloctrolyte is not
loaking ana damaging ths instrumant, Thig conditica will
ganarally occur ey when the cels are nearly exhausted.
i 11 is known that the metar Is gong to stand unused for
sevoral montns, it s preferabls that thess battevias should
D8 removed to prevant podsidie Jdamage,

When replacing betteries, the 15 V coll snd the 15 v
battary must be insertea with the poles to match the
merkings of polatity inside the battary box,

_“_—m»
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OPERATION OF INSTRUMENT

The metor 5 intanded for use horzoatally. Shauld it nappen
by any chence that the pointer is nat on 2800, it May Le 30

36t by means of tha screw haad on the panel.
The leads fitted with Long Resch Ssfety clips Mk, 2 o

clips, 88 ragulred, should be connoctad 10 the lowes pair
Ol meder tarminals in all cases excepl when measuring

voltages ovar 1,000 v,

When measunng curent or voltage, ensure thar the
INstrument is set to match tha typs of 20urce 10 be messurad
{either 3.c, Or d.¢.) 8nd then choose a suitadle 1ange cefors
connecting up 1o the coouit under test. When in doubs,

always switch 1o the highest range and work downweards

there being no necessity to Jisconnec! the leads az the

avirtch pasition 18 changes.

Do not, howover, sviteh off by rotating esther of the knobs

to 2 blpnk position.

The instrument '3 flashed tested 3¢ 3,000 V. 3 .. but shouk
the meter ba used with access0Nas 0N Circuils in excess
of 2600 V., it should be kept &1 the low potantial and of
tha circurt (near aarth potentisl). If this procedure cannot

be adopted other suitable safoguards must be spplied.
CURRENT MEASUREMENT

To measure curent, the instrument should bae set 1o @
SUlable 8.c. or d.c. range, and then connectad In series

vAtn the spoaratus 1o be 1a1ed.

REPLACEMENTS

18 V. cell, 1§ in. die. x 2} in, such as Ever Ready (or
Ovenesy, Berec) U2, 16V, battery, Ty in. x §in. x 1}in.,
sush 2« Ever Ready B.121. (If B.121 is unobtainatde e
554 lg & witeblo replacement, This equires an Ave
Adagtor Typa 514C-015/016 fur satisfactory fitting).

PLUG-IN TYPE LEADS

When ordering roplacaments, (he lollowing descriptiaon and
Part numbers ehould be gquoted :

Connséctor No. 2 {Black) 20913F"*
Conrector No, Z (Red) 20913€E*

Clip 123818

Long Resch Safety Clip Mk, 2 (Black)  21443A

Long Reach Sefety Clip Mk, 2 (Red) 214438

* It these Pert Noa. o00 not quoted, the older type of lesds
(withhook type tarmingtions) will sutamaticelly be supoiiod

WARNING

Special care must be taken when using the insteument to
survice (elevision 1eceivers o1 OLher sppsralus employing
capacitors of isrge capscitance. for the inclusion of such
components in & ccoit may maan (st very heavy poak
currente mey ffow whien the spparatus is switched on.
Such swges produce a peaky ‘wave form, end sithough
these poaks are of only & lew mili-seconds duration, they
may never-the-less, puncture the insteument rectifiers.

Gorerally speaking, the power sbsarbed in the instrument
18 negligile. but in cases af law voltage haavy cumen
circuits, the inclusion of @ meter may reduce the cumen?
appréciably below the vaiuz which would otharnwise
eeveil. The potantial drop at ‘ad., aCross (he meter
forminals is in the order ¢ 500 mY. on sil d.c. ranpus, except
the 80 microsmp range which has a drop of 126 mulhi-
voits, In tha case of 6.0, It 15 ‘ese than 350 mV. an il rangas.
Stancard meter leads Fave 3 resistance af 0-02 ohm par pair,
Care should ba takan 10 ansure et the circuil is "desd’
hefnrs heaking inwo 4 10 meke curret measuremants

VOLTAGE MEASUREMENT

Vihen measunng vounege, It ls necesssry 10 set the sppro-
piete range of “a.c’ or ‘d.c.’ and conngc: tha leads across
the saurce of voltage to Do measured.  the expectsd
magnitude of the voltegs i€ witlun the range of the meter,
Lut its sctua! value 15 unknawn, sot the instrument ta its
nighest nga, connsct up end If below 1,000 V. rotats the
EPRroprialy selector swntch, decreasing the rangss step
by step, until the most suitable range has been sclected.
if the voltage shouid exceed 1,000 V., me Instrument
should be get t¢ measure 1,000 V. ax described shove, but
the negatve ead should be transferrad o tha aporaprate
2500 V. teeminal. Grest cere must be execcissd when
Mmaking connections 1o 2 live circuit, and the procedure
should be entirely avoided * posabie.
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When medsuang high s snd de voltages (say above
800 V.! unlzss the common positive erming! 5 ether
cartny or connacied 1o earth, ecrors will be intreducad if
the insitument is louched durng a reading.

On d.c. rarges, the meter consumas only 50 miC:0emps &
full zcale deflechon, this sensitivity toreszending 1o
20,000 134, In the case of s.c ranges abeva 10 '/, full
scule cellection is obtainad with » consumQion ¢f 0 bmA,
(20000, Tha10V.rangeis 1000 QY. The 28 V. s.c.
(AnGe congumes 10 mA at ‘ull sceeo deflecton. Thae mater
meintains a high degrea of accuracy for sudio frequency
tests ap 1o 15 <Mz 00 rarges up to 260 V. a.c. 'Whilst
dsicusiing the croblemn of measunng valtags, ‘1 would be
wall to araw attention (¢ the fact that in certain circuits
where the cumren: is himited because of the prasonces of 3
resistance between the sourca and the po.nt a1 which &
MaasueMent £ 1o be Made, it is possible for the actual
voltage o be hgher narmally than whan the mater 5
connectad. All cumren! consuming voltmeters, howsver
sonsitive. draw current o varving degroes from the circut
under test, thus causing a nigher volts diop In the resistances
menticned. snd theraby csusing the voitage to fall 31 the
point of measuramant

Cwing 1o e hgh sensitvity of the Model 8 on d . rmnges,
this sifect is unlikely to be of importance axcepl in & very
fow instances. A practical example of where it might be
takan PO aCcount is in the messuremmant of e ht. voltage
on a elevision set or the tapping on a potential Civider,
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N0 that when the leads are joined 10gether the meter
actuglly indicates 7810 Ohms, itréspactive of tha conoition
of the battery [(within the lmmts of adjustment). The
method of sdjustment is dascribed later.

Owing to the nature of the scale, it is not easy to define the
accuracy, but it should be within 3% of the reading about
centre scale, iIncregsing up te about 10% of the indicaton
aroung dellections comresponging 1o 1 0% and 90% of full
scale ceflection.

Resistance tasts should never be caried out on components
which are giresdy carying cument,
On theae ranges vaich undise tho intemasl source of valtage.,
it should be romembersd s: & positive potential appaars
2t the nggative terminal of the instrument whan se: for
ragistance tests. This fact may be important bacause the
tesistance of some components varies according 1o the
diraction of the cument through them, end resdings.
herefore, depand upon the direction in which the tost
voltage s applied, quite spart from its megnaude. Such
cases nclude slectrolytic capacitors and rectifiers.
Whon massuring the lsakage resistance of an electioivix
capacitor, the nepgative lead from the meter should bs
connected (0 the positive terminal of the cepacitor, snd
the ohma x 100 range emploved.
Bofore making resistance tests the pointer shouikd be
edjusted 10 zera in the follovang sequence:

1. Set left-hand switch at '‘RESISTANCE".

whete mec rasistances ara sa hgh a5 to Be cormosarable
WIth 1hé Meistance Of 1he Meter on the range n Uss. It 15
wanersily possible to use & mater on & higher range than
ahroiutaly necessary, and 1n such a casa the higher meter
155181808 Couves luss dwsturbance then would otherwise
be the case. At the same tirne adeguate ponter deflaction
far teasonable accuracy should be attainad,

VWihan o is sssential 1o obtain un scourata indcation of the
voitage develaped across a high rasistor it is sometimes
profarable 0 wwesn the metsr 10 goras wan 1, ane 10
mazsure the zurrent floveng. The reading given upon the
mater. in milampes, multiplled by the value of the rasistanca
in thousznds of ahms, will give the deveioped voligge.

RESISTANCE MEASUREMENT

There are thrae self.contained ranges covedang from 05
ohms 10 20 megohms, and provision 15 aiso made for both
upward ane downweard extonson uf ede Emits. The 2ell-
contained ranges make use of tha usval series circuit, and
succassive ranges ate on 100.1 rsuo, which permits of
van wida coverage vath three ranges

Cn resstanca ranges, the meter must not merely stan
from its normal Insttumeant zero, but must have, in addition,
8 rusistance xeva corresponding 10 the tul! scsle detlaction
of the mater. Bafora camying out tasts far resistance o check
and, 1 necessary, adiusiment should be carned aut to

2, Joln lesds toqener,

J. Onthe 2 range, adjuat to 20m by masns of e
knah marked 'ZERO LY,

4 0Onthe Q) = 100° range, ad ust to zeta by maans of
the knob marced "2ERD 52 - 1007,

9. Onthe "1} X 100" range, adjust to zera by means of
tha knod marked ZERO (1 ~ 100

10 1661 9 rasistance, sed the right- nand switch at the range
reQuirad, the leads heing connectad acroes the unkrawn
sOMPOPant.

Resistance is resc dirsctly on the ‘Q2" range, but indications
shauld Be divizad or multiplied by 100 ¢a the other two
1anges

If on joining tha lodas togetner it is imposxide 0 obtain
ze00 OhME 8MUNG, o i funthemcee the pointer position
¥ NGt remsin constant, but falls steaddy, the intamal
battery oc celi concermad should ba replaced. It is lenparnant
that & digchangss uant should not be [el! in the instrument,
since the eclectrolvte might scep through and ceuss
damaga ta thy metar. If it 18 1mpoesibla 1o obtaln readings
on e (1 — 100 range, the 1A fuse located in the bottery
box should te chacked.

NOTE, It can s0 heppen that & 15-voit battary mey sge in
such 8 maenner that sithough it indicatas 2 potential of
18 veits, its intemal resistance has incressed so much that
somo 033 of accuraly cen occur on the high resistance

“ —
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range (U - 100). If the battery has boon In uge for some
tme, ar if errors a1 suspected on the high resistance range,
11 wormth while removing the battery and chacking s
ghortcircuit curtent an tha 100 mA. 4.0, range. If 1ie Latwy
fals to give & sading greater than 26mA. it shauld he
discarced,

INSULATION RESISTANCE MEASUREMENT

Two courses ame open, the it merely calling for a battery
or othér source of d.c. voltage in the orgar of 120 V., 10
60 V. The left-hand switch should be 24t st 'RESIST.
ANCE" with the right-hand switch st ‘INS' and the meter
leacs should be connocted 1o the battery. The pointes
should be brought to zero on the ohms scale by means of
the aduster merked ZERC 02 » 100', To tast connect
e unknown resstancy in saries with the meter and its
vaiue will be that shawn on the cams scale mulitplied by

1,000 Rasistances up to 200 megohms can. therefoms, be
resd an this range.

The alternative mechod mekes uee of the ‘Rasistance Rarga
Extension Unit', describod later

LOW RESISTANCE MEASUREMENT

The meter setting marked LR, is for use with the Resistancs
Range Extansion Unit. The methed of use is descnbed n
tha S8cUion Covaring accessories.
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renge). I nOW Lo Qutpul InCreddes 10 suy 40 wOlls, NeCass -
taning & change ta the 100 V. >.c. range, the pointer will
indiceis <+ 7 on the ab acale,

The &4:7 incresse in the voltaps range calls for sn sddition
0f 12 to the ob indication, sa that its trus value regresents
- 19 db. ™e Increass ovar tha original reading € 15--9 =
10 db.

SERVICING

Dus (& e high operationdl s1endads maintained through-
cul our Oorpanisation, and the ciose himits within which ws
work, bragkgowns e comparativaly 1are, and can often
be traced to transit damage or careless handling, for which
the Compeny cannot ba held responsibla I, however, yvour
instrument should reguire servicing or a calibration Chelk,
wé 81 Avo have the knowledge and equioment to repaa
vour instrument to the highest possibie standard,

For thosa customars who feel they have the necessery
skill and squipment to cairy out thew own servicing
requiremonts, spares are svaileble from Avo Limitez.
To obtain the conect spares itam, identfy the component
required and 1218 its pOSiILON N the Instumsnt. Whare
applicable state the circuit refersncs number. Should you at
any time have ta raturn your instrument to the Company
for repeir, pack it carsiully and encloss @ note informing
our engineers of the faults which you have found. Customers
outsaa the UK should contact the Avo representative
for their térdtory
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DECIBEL MEASUREMENT

The deciosl scale can be vesd with any of the 8 ¢. voltage
ranges. 1L has 8 logarithmic scale shape and is ugeful in so
fyr that it gives 3 measurameat clozely related to the
impression  of guml intensity in sound reproduction
apparatus, 4 dftecorcs of one declbsl £ about he mum-
mum dillersnce winch can b appréeciated whan conpanng
two Intensities For conveniance, the scale is marked in
docibels hoth positive and nagative from a referenoe point.
The ditference In \ewal betwean a nagative value on the db,
gcale and u positive one is the sum of the 1wo, +e. the
difference hetween - Sdb.and | 6db, 86 ~ 6 - 11 dL.
it wiih da appaciatas thot wnen changing from one
voltuge rarge 1o the next Mgher, the pontar indicaron
will fall, although inpit is kapt constant, For & voltuge
ange 1800 of 231 thss corresponds 10 2 reducton of 8
in the incicatian of the db. scale |t Iciiows, therelore,
that & shoulc ba added to the reading every time an
mncresse ol 23 times Lakes place on tha range. In the same
way, 12 shoulg be added far an incresse of 4 times on the

anQe, or 8 ~ 12 :- 2040 foran increasm of 23 ~ 410
fimas in tha range ratin.

The 1ollowi ng Nght 28eve 85 &n example : Suppose that the
matar is connectes an the 26 V. L. ranpe scose the
prmary of an output ransformar and that a reading of
+ @ ¢ is indicsted (ourregponding to 125 V. on ths

n

ACCESSORIES

A range of sucessories i3y availatie to extend the nomal
tanges of measuromant. These inciuce dc  voltage
multiplers (up to 30kV) d.¢. currant shunts {1250V, drop),
curent tansformers =nd a r&3st3nce range extension
unit, ag tollows:

D.C. VOLTAGE MULTIPLIERS

General Note: Whan measuning high a.c. and £.¢. voltages
(gay gbove 800V.1 ualass the comMmMon PosTve torminai s
gither warthy of connecied to aarth, srroes will be inlroduced
if tha instrumant is touched duting 8 mading

Combinsd 10RV. ang 30&Y. d.c. Voltage Muiipliar

A combined 10«Y. and 30kV, d.c. multiplier is avatlable
for use with the irsttument, Yhe Muolkiplier should be
connected 10 the Avometer set 10 the 10V. do range. It is
recommended thel 16 Metes is kept 33 near 83N potantial
as possiblo and the Multplisr usad at the high potentual
end, 9.9. when measuring an e.h( woitage whan the
negastive line is serthy, the Multiplier should s connected
betwaosn tha paint of positive potential and the posibve
teerningl o1 tha meter, In addition, the low potantial end of
the meter must be connected to the low cotentiai ot the
sypply being meazured ueing the low potentsl lead
pravided. A cap is provided which should always be in
poartion over the high voltage terminal not in ude.

It 12 recommanded that neither the mater, mulliplies nor
leads 2o handled whitst hgh voltags Lesls are in prograss.
Protection is provided by & résistor connected pemanantly




ACCESSORIES

strots the muibpher terminols thus préventing the full
valtage baing prasant should the meter be discannectod.

J08V. D.C. Multiphier

A J0kV. d.c. Muluplier Is evailable lor use in seres with the
moter 6t 10 its 1,000V. d.c. ranga, readings being mads
direct in kY. on tha 0100 scale and multiptied Ly 300. Icis
OOSTIMPSTant 10 an3ure thet the meler it kapt in the earthy
end of e cucult end the multipl:ar connected 1o 8ither
Ihe postive or negative tarminal whichaver 2 st high
potential. This metnod of connection to gat ferward pointer
indication with the meter varthy is recommended as 'we do
not thenk it desirable to yse the moving coil reverse button
whan moasuring high voltage.

In generel we racommend that paither the meter, mut obier
nar lewds are handlea whilst high voltage tasts are in
progress, ano & specisl leed is crovided with tha muinhphar
for connéction 1o the high potantal poinl

CURRENY TRANSFORMERS

Transfoemers sre available to extand the a ¢. curent ranges
when set ta 100mA, a.c. It 18 necessary 1o connest the
metar aet w0 its 100mA. range to the secondery of the
transfeomer bafore cument & psssed through the primary,
and cam snould Le tsken that the cut-out 8 In position.
il thig course is not followsd, quite 8 considersble valtage
will appaar ot 1he sscondacy terminals. if current passas
through the primary. Transformars for 20, 100, 200 and
400 smp. ara available.

ACCESSORIES

batleries (except in some mstancos) and svatchng 10
factdmate tess. The device sheuld be connected to the
fower tyminsls on the meter. Far hgn rassstonce the meter
it set to the 7 < 100" position, the Unlt switch et the
'SET position ang the unknown resistance should then be
connected 1o the ‘High' terminals. Adjustment to full scala
deflection shauld be parformed by mesns of the ZERO
2« 100 knob, The Unit switch should then beo rotated
& ‘TEST. snd the reading on the ohms scela noted. e
valuo is that shown multiphed by 1,000 corresponding to
3 range ol 200 megohms,

For low resistance measurements the Avometer shouid e
$51 10 position "L 'R" and the Unit switch should ba pinced
at "SET’, the unknown resistor connectasd 10 the Low
terminais end adjustment 1o full scale deflection carmied
out by masns of the ZERD I knob. Tha Unit switch
should then be moved to position marked TEST' and the
pointgr defiection on & unifomly dJdivided scale noted
Full scela deflection comresponds to 24 ohms. In order to
avoid discharging the batteries, mmediately tests hsve
besn completed the resistar shouid be ramowed from
the unit, its switch sat to tho ‘low set’ posttion, and the
umt disconnectad from the meder,

REPLACEMENT BATTERIES

Roplacamont battéries 1 5V, cell—14 in. dis = 23 in. such
88 Ever Ready (0r overseas, Berec) U.2 Faur 30 V. battones
~Igyin x Jin 24 in. such a5 Ever Ready 8.123.
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CURRENT RATIO TRANSFORMER

This transformer replaces the 204, 100A, 2004 and 400A
tnansformers previously manufactured to extend the ranges
of a.c. currant maasurament. It may be used on any e.c.
cument r1angs up to 1.6A to provide 8 comprehansive range
0} full scale values up 1o B0DA a.2. (sce aperating instruct.
ians packad with aach trangformer),

D.C. SHUNTS

The Shunt shouia Be connacted hy moans of its two main
torminals In gerias with the clrcuit 1o be measursd, The
mater, set 1o itz 80A (126mV.) d.c. position shauld then
Do connected 1o the two smel) studs on the shunt end
viacks.

The Avamaetar when s0 set, consumas only L0uA at fuli.
scale deflection, s value which Is negligiole in compsrison
with the {ull scale cwrent of the shunt. The millivolt drop
across tha shunt 5 directly proportional to any curent
which may Fow through it snd since Lhe delisction on the
matar 4 dirgctly proportional to the millivelt drop across
s termingls, the instrument indicates correctly over its
entire zcale ongth,

Shums svailebie : 26, 100, 260 arws 500 amp.

RESISTANCE RANGE EXTENSION UNIT

This sccessory ensbles the metar ta be used for bath high
and low rasistance measuremants, it is complete with
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TABLE OF COMPONENTS

m 111 RZ7 1500
R2 1112 Rz2 47-5ki2
R3 -5k R23 JO0kW!
R4 8200 nan 10k 12}
Ré 36k RV1 5000
Ré 1-24k02 ]v2 55k
R7 20 R\3 56k0)
Ra E2002 ave 5CO0
RY 0050 RYS S0
R1C C 460 :'-'6 kel
V7 10002

R & 65}
RI2Z 209 A
R13 20 o1 DA4?
214 L4800 D2 OA 47
R15 KTe H ¥ 03 BY 124
R1G  1-2k0: gg g; :g:
RY7 ekit)

- D& BY 124
R1B 19761 07 RY 124
R1§ 1-8MQ
R20  3MQ Cs 0-02:% + s:.

C2 270pF L 5%

R21  5M4
R23 IOMQ ™h Va 1038
R24 3IMQ F Fuze 1 amp
R2S 42 Bl Bsttary 1'S V.
R26 8- 2kit 82 Battery 15 V.




