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CHAPTER 1 g
= HAINTENANCE INFORMATION

CONTENTS
TEST EQUIPMENT REQUIRED SECTION 1 Page ¢
- FAULT FINDING AND SERVICING NOTES SECTION 2 Page 4

VOLTAGE CHECKS WITH NO VALYE UNDER TEST SeCTION 3 Page 12

NOTE: On receipt of an instrument for repair, the setting of the Coarse Mains Voltage Control

shonld be noted and set to the same poaition prior to retura to the customer.

SECTION 1 — TEST EQUIPMENT REQUIRED
{s) AVQ Electonic Teatmeter (or equivaleat dc mean valve voltmster).
(b) Valve CV491 (Standardised for Mutual Couduetance at 16mA anode current).
{e) Model 7 or Mc;del 8 AvoMataers (3). ) ' _
" (d) Power Valve capable of passing 100mA anode current (KT33C).
{e} Power Rectifier type U52 or aimilar. '
{f} Tesistor IMO £5% ]
SECTION 2 — FAULT FINDING AND SERVICING NOTES
(See WARNING on puage 2}

NOTE: Al measuresents and tolerances stated do not include these of the testing instrument,
and where necessary, these shounld be ascertained,particularly before commencemeat aof the cali-

bration procedure. Where possible the recommendad instraments should be employad.

T, at eny time, it is necessary to displace wiring within the instrument, grea care must be

taken to ensure that it is replaced in its originel pesition.

To Ghtain Stundard Figures for.u Valve Using de Supplies

Using the recommended AvoMeters, the valve shoold be connected as shawn below:—

+._ | 4@'
) 200
v
H.T. SUPPLY - -
SUITABLE -
BiAS SUPPLY v
+
_ _ l +
— , &
&
L.T. SUPPLY 5.3Y.PARALLEL 12.6Y.SERIES
. _




+ I upable to use the recommendad meters ensure thet those used are of sub-standard gt~

curacy, the current meter having 2 maximum voltage drop of 100mV and preferably scaled 0-25mA

acd the voltmeters a seusitivity of 10000/V. If rectified ac is used for the ht supply, it is essen-

tizl that steps are takex to cusure that the supply circuit is adequately smocthed {the Solartron

Varipack ia = suitable S-Durce) The biaa supply should be ohtzined from a suitahle battery fnote

polarity of connection). The heater supply for the vaive may be ac or dc, but must be within £5%

=y

of the rated vollage.

- {a} Ser the grid bies uunl va[tmetcr reads 9V and nete anode current.

{b)

(c)

Adjust the bt supply te 200V, then by means of successive adjustments of the blas

_ and ht voltage controls, set the anode current at 16mA {the anode voltmeter must read

200V). Note the new grid bias resding..

The Standardised slope for the valve can mow be obtained from:— The difference be«
tween the two anode current readings (i.e, 1mA) over the differznce between the two
grid voltage readings:— ' '

Ta,—1a,

- Vg,

The result will generally be hetwecn 4 and SmA/V. For greater accuracy it is sug-
gested that readings of grid vaoltage be plotted against valuea of anaode current
between 10 @ad 20mA and the slope taken from the curve ar 16mA.

The valve should now be labelled as follawa:— d

Va - 200V de

la = 16mA dc

Vg 7 e
Slopé - mAN
Date = _evveinnns

The valve should be re-siandardisad daily when ia unse.

To Check the Accuracy of instrument

_(a} With Cirenit Selector switeh set to check Cold, Leakage awitch to ~ position, and Meter

- switch to a curent range (Ia)*, connect instrunsat to suitable 30 c/s supply of gnod wave

form and with coarse mains tapping appropristely set, adjust Set ~ coatrol until meter

neadle reads in the Set ~ zone.

(b} The anloaded rms heater volts are not critical and are arranged approximately 1o compensate

for the veltage drop due to the heater curcent likely to {low and will normally be zlightly

higher than the reading of the heater voltage switch. For example a nominal 3V heater volt-

age would read betwean sey 5.3 and 5.7 volts on open circuit.

SWARNING:— If Meter Switch is set to mA/V positions ar 'D/R positions 180 or 120mA o faise setting

of all instrument valzages unil result.

e mm i —— s ————— == -2 Re T



{¢} The unloaded anode vn-Its m-ea‘slu_:ed with a standardised Model 8 or Mo&ei".; AveMeter should
be such that the r.n.s. reading on the Veter equals kalf the calibration oo the panel of the
(nstrument +6 =2%. ~IV¥ (+6 ~3% -1V on instruments using two diodes ia series,

{(d) The screan voltages should be the same as the anode voltages.

{¢} The grid voltage should be such that when measured with z standardised Elecrronic Test-
meter, or other stapdard d.c. mean Valve Voltmeter, the voltage messured between grid
and cathode (this measurement must be made with the link open’and the metar switch sat ta
100mA) should be such tha: the mean d.c. voltage equals the calibrated veltage an the panel
of the jnstrument x 0.32 i.e. 101V negative bias should read, (with the link opea) 32.5Y
mean d.ll:. . ’ '

{f) With fixed grid voltage cantrel set ta 0-3, the incremental grid voltage control to =1V and

the mA/V on 1-10 range, switch ths meter selectar switeh ta the 2.5mA position. The volt«
age mcasured between grid and catiode shiould be 0.59¥ 2% 0.1V, Ou rotaking the meter

awitch to the mA/Y puaitiun,'l.hls reading should fall ta zere +20mV, Close liak.

(g} With the Instrument wc-nr'.-:ing under the abave normal telerances with the grid link closed,
and presuming that a velve has Deen standardised on d.e., then with the 2node screes and
negative grid voltages set to correspond ta the equivalent of a d-c. voltage, the anode curreat
of the valve should match to withic £10%, the absclute anede corrsnt measyred with pure
d.c. anode, sereen and grid voltages and-an a.c. heater voliage.

(5) The mutual conductance of she valve should also compare with the mutual condoctance ob-
tained from the curve of a valve suitably standardised. Set the anode and/or sereen voltages
of the instrument to corespond te the voltages used when standardising the valve, then at
any ancde cument the mutual conductances should compare Lo withio 45%. This tolerance
may widen slightly on very high slope short grid base valves.

{j  For an additional check oo anode cwrent, the anode current as read oo the meter of the in-
strument may be compared with the d.c. carrent indicated on 2 standardised AvoVeter set
toa suitable d.c. range inserted in e series in the anode link. The ancde current read on the
movemsat of the instrument should tien be equal to twice the anode currest read en the ex
ternal d.c. AvelMieter 305, : ,

(k)  Withthe jnstrument set for testing a pentode and a suitable sutput pcr;:.adr: (KT.33C) inserted
and contrels adjusted for an anade eurrent of 80mA, the valve should not show any signs of
gscillation. _

(m) Withthe instrument set up for electrode insuviation and 2 1 megohm resistor copnected across
H/C and A/C, then with the requisite seattings for H/C iasulation (hot) and A/G insulation
(cold), the meter should indicate 1 megohm +10%.

.Removal of the Instrument from its Case (See WARNING an poge 2)

- Te facilitate servicing or calibrasion of the instrument, it is necessary to remove the back
and side plates fram the instrament case. This is accomplished by the removal of four instrument
headed screwa from the side plates and six round-headed screws from the back plate. The valve

panel is then readily acvcessable.



_ Simple Foults

SYMPTOMS

POSSIBLE FAULT

ACTION

{a)

No dial light indicarion.

Mo mains japut. Dial light

bulb burnt out.

Check malns connector.

Replace LFPl

()

No diel light indication
or meter duflection or
set ~ setting of Cireuit

Selector

Fuse blown

Check

mains

selector and replace fuse

voltﬂga ’

No indicstion

No sgode volts at valve

{e} of meter Check that links A, and
current piz, ~ A, are tight and making

. firm contact.
(d} No Indication of meter Mo anade volts at valve Check that links A, and

current and protective re-

lay operates whea testing

pin but séreen volts pre-

seat.

A, are Hght ‘aad making

firm contact.

tetrodes or pentodes,

Adjustment of Protective Relay

The relay should seldom require attention, but if for any reason parts are replaced, the ad-
justment is simple, it onlf being necessary to pasition two 4BA screws. It should be noted that
the mains voltage appears on these screws, therefore great care should be exercised when mak-
ing any adjustments. The bobbins if replaced, should be mouated such, that the flux which they
produce is additive,

Operational limits ere as follows:—
{2} Anode overload—Relay should operate on 100V short cireuit.
{b)  Screen overload—Relay should operate on 100V short circuit

(¢} The relay should not operate whan checking a 180mA rectifier.

Faglty action of relay may be due to a damaged Rectifier, This usually results in the relay

-buzzing. -

Servicing the Yalve Holder Fonel

The Valve Holder Panel is comnected electrically t the control panel by means of a 10~
way taghoarri. :

The wiring of the valve holders oo the pane! is in the form of nine separate loops, all pins

comprising & loop and linking ia roller 1 of the Roller Selector Switeh. This form of locp connec-



tion i used likewise for pins 2-9, all nine circnits approximating in length and following a similer
route around the pancl. These loops are laaded with beads of Ferroxcube which sufficiently
darip the loop ta prevent the valve under test breaking ints parasitic oscillation, Ferroxcube is
also used on leads feeding the Roller Selector Switch as a further precaution against osciilation.
Plate 4 shows the routs followed by the wiring, also the position of the Fetroxcube beads.

Where it is necessary to replace valve holders, thase fitted to the pacel with nuts aod
bolts are easily removable. When removing riveted vaive holders, care should be taken to ensure
that rivetz are drilled out from the uaderside of the paael. All wire muat be replaced in its

originel position.
Removal and Replacement of Knobs and Setting of Knob Skirts

To remeve aoy knob, remove 6BA screw and spring washer. To remove koob spindle and
skirt, release locking pin. The switch nut is now accessibls. Reverse procedure o replace. To

adjust skirt, slacken lock nnt, rotate skirt to desired poéiticu and re-tighten lock nut,
SECTION 3 — MOYEMENT SERVICING

Reference to the parts lists facing the illustration wili show that the movement has been
‘hraken down’ in such a manrer that all parts which may suffer electrical or physical damage can
be replaced. We have not shown every small component, pillar, nut, and boel:, for such itsms
seldom suffer damage.

Jf you hawve np! all the necessary gpparofus b your disposal to carry oul regairs to the
mavement assembly, replace the fhole unit, We cannol stress oo strongly the advisahility of
replacing a faulty movement with a new one, for 30 many difficulties can arise if you ace not fully
equipped and skilled in this delicate work. The factory employs special jigs, fixtures and taols
for the assembly of the mml.'emeul, and without their aig, some repair tasks becoms most diffieult.

Sparel hairsprings and pivots can be supplied if required, but we would stress that hota
these items are difficult to fit, and such work should not be attempted unless adequate facilities,
tools, jigs, fixtures and the necessary skill are all available. The moving eoil complete with
hairsprings and pivots can also be supplied, but the replacement of such a uait in the movement
will demand adjustment to = sensitivity of 22.2pA at the 1mAfV_pnsir.inn..

In vigw of the difficulties g2t oul above the desirabiiily o,f.ﬁt:z'ng ¢ compleie reploceement
movement 12 self-apparent. When o movement is changed, alwoys snsure that the serial number
fif any) marked on its azale plate s frangferred to the scole plate of the replacemert movamend,

Bemostcarefulio ensl'ur.e that ferrous abjects such as screwdrivers are not sliowed te fouch
the magnedic system, which alio musé never de knocked or tapped. Faillure to abserve thess pras

cautions may result in ¢ {pss of magnetic fluz.

NOTE: Tlae to modifications in movement design it will now be necsssary in some circumstanees
to return the complete assembly to Avo, Lid, for overhaul. Mevements in this category can be
can be identified by the letter “T" iacerporated it the serial aumber on the scale-plate. UNDER
NO CIRCUMSTANCES SHQULD ANY ATTEMPT BE MADE TC SERVICE BASIC VIQVEMENT
ASSEMBLIES OF THIS TYPE AS IT IS NOT POSSIBLE WITHOUT SPECIALISED EQUIPMENT.



The spars parts shown in this Service Manual on plate 5 items 1—£ are therefore not appiicable

ta "T" type movements.

Moving Toil Will Not Move

If the instrument is subjscted to the mast severe shock, it sometimes happens that the
moving coil is thrown completely out of its jewels. When thiv happens, the instrument must be

opened, the movement removed, and the pivots ard juwels examined for passible damage.

The Movement Needle Tends to Sncfc at One Point on the Secale

This symptem wsually isdicates that a smalI pzece of iron or some cther foreign hody has
found its way into the magnetic gap, and is fonling the moving roil former. The movement should
he withdrawn from the meter, examined in a good light against a white background, 2ud any non-
metailic bodies removed with & small, non-magnetic pia, o iron dust zarefully drawn out by mesns
of a thin q:ecl neadla. Iron dust in the gap wiil adhere to the needle, and with 2 littie patient
effort, an iron particle can usually be withdrawa. ’ .

This ‘stick’ can also be due to the poiuter fouling the scale plate. Tn such instances, the

scale plate should be bent away from the pointer to give it adequate clearance.

The Movement Meedle Tends to Stick at All F’ailhts Acrass the Sccole

However well an instrument is constructad, there will always be some measure of friction
hetween its pivots and jewels. [f this friction is inereased by damage due to impact, it may as-
sume noticeable proportions, and it sometimes happens that an imsirument will give slightly
"different consecutive readings upon the same test, although tapping the glass makes all readings
more or less agree. Such a suspected fault can be found by carying aut the following procadure:—

“{a} Pass a known curent through the instrument, and pote its reading.

(b) Reduce the current considerably, and then briag it sowly back te its original value

and take a second reading.

{c} Increase the current well heyond its ongmal value, and then slowly reduce it to the

value fixed under {a).

If the differences between the readings are too great to he igaored, the movement will re-
quite attention. The trouble is usually due to increased friction in the movement bearings caused
by dirt, a blonted pivot or a damaged jew'el, Dirt ean be removed by cleaning the pivots with pith,
and g;nt1? inserting the sharp paint of a small stick of crange wood into jewel recesses, or oy
washing the jewel serews in Genklese. & damaged jewel or pivot must always be replaced.
NOTE: The two conaections to the meter movement should always be shorted out when the move~

ment is removed from the instrument for repair or retum to the manufacturer. This damps

the movement and reduces the risk of further damage.

SECTION 4 - VOLTAGE CHECKS WITH NO VALVE UNDER TEST

Connect the instrument, correctly set up as detailed in Chapter 2 to a known 220/230V

*8ee Tarning on Page 3.
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i -
50 cfs supply, easuring that the mains ‘ON/OFF” switch is in the ‘OFF” pesition. Switch on
aad adjust coarse maias tapping and/or ‘SET~' switch until meter reads in the centre of the
 zone. Set the Circait Seicctor to TFST and proceed to theck the relevant electrode voltages

as follows:—
Heater Yoltoges

{a) Connect the AvoMeter, sw:tnhed to its ac voltage ranges, between H+ and H- sockers

on top cap conaector pane.

(k)  Switch on and rotate the Heater ‘\mlr.age switeh through the f'ull range of values the

external meter being set to the appmpn&te voltage range as required.

{¢) The heatsr voltage readmg on the meter should cunfor'n to the voltage limits shown

in the followmg table.

Due allowance must be made for the limits of accuracy of the measuring instrument

for each particvlar reading:—

NOMINAL ACTUAL AC o LIMITS
-VOLTS VOLTS 1wy, MAX.
a 2.3 2.2 2.4
5.5 5.3 5.7
10 10.3 10.0 10.6
20 20,6 1 es . 2L
40 ' 11.2 40.4 42
117.5 1971.4 118.7 1241 |

(d)  Switch off and remove mester.
Anaode Yoltages
{a) Set the mafas ‘ON/QFF" switch to the *OFF" pasitian and connect the AveMeter, set
to its dc voltage range, between A and C sockets an the top cap selector panel.

(b)Y Switch on-and rotsts the *Ancde Voltage’ switch through successive positions, the

meter being set to the appropriate range as required.

{(c} The meter readings should be 0.5 x the voltage iadicated by the ‘Anode Voltage’

switch ~2 +6% +0 <IV (-3 +6% +0 -IV on iastruments using two diedes iz series)

Due allowance must be made for the limits of accuracy of the measuring instrument
for each panticular readiag

{4} Switeh off and remove the meter,

Sereen Yoltages

{a) Connect the AvoMeter set to its de voltage range, between S and C on the bop cap
selector panel ensuring that the mains 'ON/OFF switch is in the ‘OFF" position.

10




(b} Switch on and rotate the scresn veitage switch through successive positions, the

external meter hcing aet to the appropriate range aw required.

{c) The meter readings obrained should be 0.5 x the voltage indicated by the 'Sereen
Yoltage’ switch =2 +5% £0 IV (-3 +6% +0 -IV con {astruments employing two diades

in series),

Due allawanse must be made for the limits of accuracy of the measuring instrumeat

for each pearticolar reading. ) _

{d) Switeh aff and remove the meter.

CIRCUIT CHANGES

' Due ta production changes and the availability of rectifiers ete., a aumber of changes
have been mads to the Valve Characteristic Weter Mk. IV, Plate 11 shows the circuit diagram of
the latest instrument and it is recommepded t]-;al: instruments are modified to this circuit. The

Table of component changes lists all modifications which have been incorporated.

The Appearance of the Repuir.ed Instrument

Haviag easured thet the instrument is perfect electrically and mechanicelly, do not be con-
teat to return it to the customer in a dirty condition. Thoroughly clean the components and wipe
out the inside of the case, taking particular eare that no small pacticles of iron or other foreign

substances are [eft withiz the inatrument.

11



(HAPTER 2

SETTING.UP PROCEDURE

CONTENTS
TEST EQUIPMENT REQUIRED SECTION 1  Page 15
SETTING-UP DETAILS _ SECTION 2 Page 15

SECTION 1 — TEST EQUIPMENT REQUIRED

() Avo Electronic Testmetar for equivalent de mean Valve Yoltmeter).

(h) AC Voltmeter (ﬁat greater than 2000}/ V) standardised at 220V.

NOTE: The Electronic Testmerer should be standardised at the apprapriate voltages befors

' making any adjustment mentioned ia the following paragraphs.

WARNING
It is wise to ensure that the mains voltage does not change during the following test. A

stabilised supply is not recommended due te 3rd and Sth harmonic waveform distortion.

SECTION 2 — SETTING-UP DETAILS

(a)

(b)

{c)

{d}

With suitable mains voltage applied, carey out preliminary check for the presence of Acode,
Sereen, Grid and Heater voltzges, ensure that they are of the right order of magnituds and

follow the switch settings.

Open anode current link, insert moving coil de milliameter in link.Oktain anode current from
suitable valve under test and check each anode current rangs in turs; ensure that thereading
on the sxtecnal milliameter is 1.3 x the anode current indicated by the panel meter +5%. Re-

move valve and elose Anode Cucrent Link.

Set the coarse maias tapping oo the instrunient to epproximate maias faput veltage.

Connect the ac Voltmeter betwesn ac side of MRS {Plate 11) and cathode of a valvehalder.
Set anode voltage swilch to 200V and vary Set ~ switch uatil a reading of 220V rom.s.
2% [s obtained. .
Set the additive grid volt selector control to 0-20+80, the variable grid potentismeter to
maximum and the Yeter Switch to 100mA, Then, with the grid' cirenit link open, and the dc
Valve Voitmeter between grid and cathode, adjust the grid voltage pre-set potentiometer
{RV4} until the reading on the Yalve Voltmeter squala 52.5V (101 x 9.52 #2% +0.1V). Adjust
‘dial on grid voltage control (by loosening screw at the bottom of the rear of the potentio-
meter assembly and poteniion'llt!t&{' spiﬁdle nut which then ailows the quadrant contralling

the potentiometer and dial to be sdjusted with respect to the hair line). With incremental

" grid switch set at (-5 rotate gﬁ'd. potantiomster until meter reads 0.52V 2% +0.1V (1 x 0.52),

" tighten grid coatrol quadrant so that, with this effective grid veltage the dial reads 1V on

the scala.

Set Grid Voltage control to zers. Adjust dial on Set mA/V control, (by loosening screw at

the bottom of the rear of the potentiometer assembly and potentiometer spindle nut, tais then



allows the quadrant contrallitig the potentiometer and dial to be adjusted with respect to the
hair linejuntil with range switch set to 1—I0 the voltage batween grid and cathode is 104mV
(0.2V x 1,52} the 5mA/Y mark should thea comrespond with the hair line. Retighten quadrent
sceew and spindle nut. Close link.
It is wise to menitor the 200 anode volts tapping during b, c, d and e, to ensure that the
mains voltage has not altered. A s:iabilised supply is pot generally suitable because of
3cd and 5th harmonic wave-farm distertion. | :
N.B. operations d & e should only he carried out if absclutely necessary, These dials _h_ave
been set accurately at the Works 1o minimise the errors over the whele renge. ]

{f}  With circuit selector and leakage awitches set at the Set Mains condition and anode current
switch ser to 100mA, adjust AY6 until pointer reads on the Set ~ mark. .

(g) Set Relay:
With Electrode Selector set to Al, and ti1e ancde voltage switch set to 100V the ralay
should operats when Al is shorted to -catho&c.-Hepeﬂt with the amode switch set to 200V
The above procedure should be repeated with the Electrode Selector set to A2, The relay
shounld operate when AZ is shorted to cathode. With the Electrode Selector set to ‘S’ and )
the screen voltage set to 100V the relay should break when the cathode is sherted to screen.
The relay contacts should bresk cleanly and stay open until the instrument is switched off
and then switched on again. Fanlty action of the relay is generally due to a damaged recti-
fier and usually results in the relay buzzing. :

Using the normal test proc;z:dure ior Ehscking a valve Ll)'pe =2 except that the rollar switzh

should be set to read 020 B0OS 030 and the meter selector switci; set to 180mA. Heduce the

meter selector switeh reading to 60mA aad check that the relay has not operated.

WARNING

Do nat prolong this test. ar the load resistors may be damaged. °

13



- CHAPTER 3

FINAL TEST PROCEDURE

CONTENTS
TEST EQUIPMENT REQUIRED SECTION 1 Page 19
FINAL TEST DETAIL — INSTRUMENT SECTION 2 Page 19
FINAL TEST DETAIL — MOVEMENT : SECTION 3 Page 21

SECTION 1 — TEST EQUIPMENT REQUIRED

(a)  Avo Elecirenic Testmeter {or equivalent mesn de Yalve Veltmeter).
(b} Model 7 or Model 8 AvaMeter,
{g) Velves CV491 — KT3aC — [11.23-052 or similar types.

(d} Hesistance 1 megohm 21%.

SECTION 2 — FINAL TEST DETAIL — INSTRUMENT

(a)
{b}
fe}

{d}

{e}

{1}

F3

Apply 500V megger tester between mains leads and frame.
Check that the earth lead is :onnecteﬁ. to frame.

Switch on—adjust ‘Set Vlains' contrel =o that the meter pointer is as near as .pnssible to the
~ mark on the scale plare, _

Check the Creck (C), Check {H} and C/H INS. positions of the Circuit Selector Switch using
a I megohm resistance. Indication an the meter should be 1 megohm +10%.

With the anode and screen voltages set to 100, check the operation of the overload cut-out
by applyiag first an Anode/Cathode short. With the Anode/Screen shorted with a millia-

meter, chack that no current flows when zither the Anode or Screen voltages are increased,

Cheek Ancde and Screen voltages. Valuss read on an external meter should zarrespond ta

““hall the voltages indicated on the frant panel +6% ~2% +) -1V {+6% 3% <0t -V on instru-

ments emplaying twe diedes in series L

Check the fo”owing wnioaded haater vullag&s:

NOMIVAL ACTUAL AC LIVITS
VOLTS VOLTS ey MAX,
2.3 2.2 - 2.4

5.3 5.3 5.7 _
10 10.3 10.0 106

20 20.6 20.0 21.1 B

40 To41.e 40.4 42

117.5 121.4 118.7 124.1

14



(i

(%)
{m)

Insert a KT 33c valve and set up the instrument to obtain the foilowing conditien:
Va-200, Vg2 ~150,  [a - 100mA.

*Adjust grid voltage ontil this is abtained

Check thet the valve does nat oscillate. With the Circuit Selectar Switch in the *Gas’ posi-
tign, check that there ia no backward indicatien oo the meter,

Using the KT 33c as a source af current, check the accuracy of the meter on the anode
curreat ranges, i.e. 2.5mA, 10mA, 25mA and 100mA raoges against an external standard.
The external standacd should read balf of the indication of the Vi0.M. meter 45%,

Check grid voitage at 2, 4, 9, 14, 19, 24, 30, 50, 70 and 90V. Limits 2% +0.1V.

Check ‘Slope’ voltages on 1—10mA/Y range at ImA/V (1V) 2mA/V (3V) SmA/V {2V
BmA/V (.125V) and on B=60 range et 10mA/Y (0.3V} 40mA/V (0.075V) tolerance 3% 25mV.

NOTE: Voltages quoted in paragraphs (K] and M) ace efisctive, and shouid correspond to a multi-

plying factor of 0.52.

Using standardised valves cheek that for given anode currents the bias is within #5% #0.5V and

alope in within #10% of the standardised value. {(Use valves giving approximate slope readings

of 3mA/Y on 1-10mA/V rasge and 12mA/YV on 8-60mA/V range.)

{n) Check the 'GAS" position of Circait Seleetor Switch. [nsert a 1 megohm resistance between

(n

{q)
{r

G and cathode, Adjust bias for full seale deflection an the movement, Bias reading should
be 4060V, . )

With the instrument set np te check a valve type 12 AT7 and switched to CAS position
thers should be no reverse defiection of the pointer for any bias more negative thaa 3¥.
Small reverse deflsctions are sermissible. With the instrument set up to check rectifiers
and diodes uss an extsrnal meter to check that whea nominal currents are flowiang the
pointer is approximately in the ceatre of the ‘good’ scale. Check on all diode and rsstifier

ranges. {Make these tests on the DI position, and repeat any one of them in the D2 position.

Check a valve type HL23 {or similar type) to easure the correct phasing of the h.t. and Lt,

transformers, Incorrect phasing being indicated by on excessive anede curent.
Check that all valve pias of the same number are connected together.

Check there is no negative reading in the 'Gas’ position with a valve whose grid voltage is

1V or helow.

SECTION 3 — FINAL TEST DETAIL - MOVEMENT

{a) Eacsure that the zeco adjuster gives au appraximately equal swing oo either side of
the zero +2% f.3.d, Check that the paael adjuster and mavement adjuster are correctly
meshed. Set the adjuster such that a clockwise rotation causzs a positive or forward
movement of the pointer, The instrumeat zero should be within one width of the pointer

at the end of the arc line.



THE FCLLOWING TESTS SHOULD BE CARRIED QUT WITH THE INSTRU-
+MENT AT AN ANGLE OF 60° TO THE HORIZONTAL

(b}

(e}

Check that the balanes is within +1% in the vertical plane. Balance should be within
t one width of the pointer from its zero position over 180° arc in the vertical plane.
The movement resistance shounld be 3250 nhms #1%, Total resistacce of the moving
coil should not exceed 1600 ohms. Cwrent at '.!'.mA/V position to be 22.2mA.

The positive coonaction to the coil must be well clsar of the pols-piece and any ﬂy-

ing lenda to the movement must be clear of the ease edges.

The scale shape linearity should be within #1% of full acale curreat between the 101
and 30 marks oa the sczle and £2% between the 25 and 10 merkings.

The top cover should not bear on the end stops.

Check foc sticks in all positions over the wheie scale leﬁgth. {Holling stick =1%
f.s.d, Fivot stick 22% {.5.4),

Flash test complete assembly at 1000V de to exposed metsl parta: (Terminal Studs
shorted).

15
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APPENDIX 1 ;
SCHEDULE OF SPARE PARTS
FOR
AVO VALVE CHARACTERISTIC METER

MARK 1Y

PROCEDURE FOR ORDERING SPARES

By following the procedure set out below, delays will not oceur due to upnecessary
corrcspondence.

1. State the part number of the items required, also the quantity.

2. State the serizl number of the instrament. This will be found on the rear panel.,

3. When ordering spare parts for the movement assembly, the serial number on the

scaleplate should also be quoted,

Overseas users of oor instruments sheuld send their requirements to our representative oa

their territory.

I parts are requiced in Geeat Britain application should be made direct ta AVO Lid,

17




PLATE 1 " FRONT PANEL

Itam
No.

B k3 e

o

o m -1 o

10

11

112
13
14

16

T
i

18
19
120

Description .

Knob Assembly Cumplef.e With Sku’t
Valve Date Maugal '
Hardis

Ead Frame

Indicating lamp holder

- Bulb 6.5V 0.3A

Dial for Grid Voltage Contrsl
Gzid Vol.tage Name Plate .
Knob for Grid Voltage and mA/Y Controla .

" Dial for Grid Volts Switeh

Anode Ligk Terminals

Hoilﬁ Selector Switck Eacatcheon

Meter Movement Complete (for details sz« plate 5)
Dial for Mutuel Conductance Switch

Drivr_a Coilar for G_fid VYolts and mA /Y Controls
Mutuel Conductance Name-Plate

Dial for mA/V Contral

Front Panel

Koob for ltems 1 and 8

Valve Bogrd Lid Assembly

Top Cap Lead

+See Notes on page 8.

+Not Mustrated,

Circuil
Ref.

LPi

Part No.

15220-A
40533-2
40530-3
148121
50010-14
21204-1
21202-2
15220
219032
13834-4
40166-2
40650-F
21203-1
15624-2
21202-3
21204-2
40606-1

14267-1

40137-D
11237-G



'FRONT PANEL

, PLATE1
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.PLATE 2 POWER SUPPLY PARNEL

{tem

[= LR L Y COR - R B

|

10
11

Description

Base Plate
Heeter Curfcnt Link Terminal

Compenent Board Assembly (for details see olate 6)

Fuse {34}

Fuse Pansl Assemb!y '
H.T. Transformer Assembly
Resistor 2.7k 5% Vitreous
Relay Assembly Complete
Rectifier Type 10DEB
Grid Tranaformer Assembiy
L.T. Transformer Assembly

tSee Table of Component Changes (page 38)

20

.C:'?’:;."" Part No.
4n070-B

14657.2

21205-A
Fsi 12939-3
12230-7

P 210020
R4 12045-473
RE1 4D466.8

~ VIR2 1558160

T2 20120-D
_;L‘.sﬂr [ 210058



PLATE 2 POWER SUPPLY PANEL

+
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" PLATE 3

1]

[ R TR SR 1 |

b |

10
il
12
13
14
15
16
17
18
19
20
21
22
£123

Description

Toggle Switch (A1.A2 limited funlimited)
Elecirode Selector Switch

Leakage Switch

- Resistor 1k 1%

Circuit Selectar Switch {for details see platz B)
Meter Switeh (for datails see plate 7)

Potentiomster 10k{) Linear {set mA/Y)

Mutual Condoctence Swit.ch (for details see plate 9)
Weter Movement Complete {for details see plate 5)
Movement Board Assemblj'r |
Vegative geid voltage switch (for details see plate 10)
Resistor 3.54k0 $1%

Poteptiometer 10k} Linear {;:leg. grid :.-clts}
Resistor 470k{ #10% |

Anade voltage switch

Screea voltage switch .

Heater voltage switch {coarse)

Heater voltage switch {fine)

Coarse backing-off Potentiometer 2508 linear
Switeh (o /off) '

Set ~ Swirch

Fine backing-off coatrnl 250

Capacitor 8uF 12V REV. (Lacated on item 10)-

ot Blustrated

tSee Table of Component Changes (page 38)

CONTROL PANEL

Circuit

Ref.

SM
SB

3E -

R30
sA
sC
RY5
$K
M1

]
Ris
RV3
Rd45
51

SF
5G

‘R¥V2

SL

RVl
C3

Part No.

13657-1
20996-1
209921
12049-464
20991-1
20997-1
145589
2102717
40630-F
149104

- 21207-16

12049-427
14558-9
12049-250
14822-4
143224
20993-1
209941
14358-5
13657-1
20994-1
14558-4
12049-731



PLATE 3 CONTROL PANEL
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- PLATE 4

Item

No.

- b
[S= R - ] 2= T e e = R R L e i i =
.&3 e L tg e = T = T ) D - =

+27

oo o~ i b o ko

VALVE HOLDER PANEL

Description

Roller Selector Switch Assembly
Valve Holder UX4

Yalve Holder B9G

Valve Helder International Octal .
Valve Holder B8D '
Valve Helder BY

Yalve Holder UX4

Valve Holder (Flying Lead) {3 off}

Rubber Bush for [tam 8

Valve Halder UX7 American 7 Pin (Large)
Valve Holder SM? American 7 Pin (Small)
Tap Cap Escatcheon Assembly

Tag Board Assembly

Valve Holder UX3

Valve Holder B3G

Valve Holder MO8 (Mazda Octall

Valve Holder B3A

Yalve Holder B?(i

Valve Holder 85C (P Type Base)

Valve Holder BB

Valve Holder BOA

Valve Holder Bo

Farroxcube Bead

Valve Halder B4/5

Panel ozly -

Cable for Item 8

Cable for [tem 12

tMNot (llustrated

Circuit
Ref.

Part No.

10157-B
401404
102811
10140-8
40140-22
40140-2
40140-9
21199-A
14555.1
40140-3
40140-20
20003-A

S 11998.4

401406
10509-1
40140-7
40140-11
4014014
40140-10
40140-16
4014019 ¢
40140-1
14747-1
40140-5
406628
15617-2_
Me19-2

—— L e T



VALVE HOLDER PANEL

PLATE 4

25




. PLATE 5 MOVEMENT ASSEMBLY

h'em Description
.N . Fart Na.
: 1 Scaleplate _ (14824-4)
s 2 Moving coil assembly 21124-D
£ 3 Zero Adjustor ’ ' 13436-1
1+ 4 Hairsprings ) _ 10675-16
: 5 Sprung Jewsl Assembly o . 10184-B
: 6 Pivots ' _ 101584
7  Movement Case Front _ S . ' 40537-2
g Movement Case- Reac ' AN538-R

.-
W

Window Glass ' h 12730-2
Mot illustrated

sSee Mote on page 8
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~ PLATE 5
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PLATE 6  GOMPONENT BOARD ASSEMBLY

ftem ] Description

Potentiometer 5,000 Linear {Set ~ )
Rectifier Type JODES

Rectifier Typé sDo4

Resistor 100k £10%

Hectifier Type 10DE3

Rectifier Type 10DES

Resistar 100k} £10%

Rectifier Type 10DES

Potentiomatar 5,000ﬁ Linear {Set Vi)

-

£,
B -~ T T 7 A T I X R

et
o

(omponent Board {bare}’

:8ee Table of Component Changes (page 35}

e memw i— emm = © e

Circuit

Ref.

RY5
MR4
MH1
. R1
MRs
MRS
R4p
MR3
RV4

. 15581-60 -

Part No.

10079-32
15581-60
13581-11
12049.244
1558160

12049-244
15581-60
10070-32
21200-3



COMPONENT BOARD ASSEMBLY

PLATE 6
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 PLATE 7

ltem

b

N = =3 Thoon o v R

10

12
13

eter Switch
Resistor 814k0) 12%
Resistor 406k +2%
Resistor 202k2+2%
Resistor 100ki} 2%
Resistor 31,5k} 2%
Reaistor 4.35k0 22%

_ Resistor 6.8k3 1%

Hesistor 2.9k} +1%

Resistor 21.8k0 1%

Resistor 5951_(@ *1%
Resistor 245k} +1%
Resistor 1,224 +2%

Dascription

METER SWITGH ASSEMBLY

30

Circuit
Rel. Par: Mo.
s8C 20997.1

R22  12049-352
Re3  12049.393
R24  12049-394
R23  12040-395
R26  12040-395
R27T  12049-397
R3Z 12049428
R31T . 12049-426
B30  12049-4%9
R29  12049-430
R28  12049-431
R2l  12049-432




METER SWITCH ASSEMBLY

" PLATE 17

31
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.PLATE 8

ltem

-
) —
el o

"
—
-y

e
[ T L}

L0 =1 o otn e @ k3a

Descrption

Cirenit Selector Switeh

“Resistor 56k0 :10%

Resistor 10k© 42%

Resistor 10kLL £1% _
Capacitor 8uF *+ % 12V Rev.
Resistor 1.48M(1 +1%)

} Matched paic
Resistor 1.48MQ #1%) :
Resiator 15k0 #2%
Resistor 3k01 £2%
Resistor 60001 +2%
Rectifier .5[391
Hectifier SDO1
Resistor 3000 +1%

Besistor 1.86k§2 1%

.'Hesiﬁtcr k0 +1%

:Ses Table of Component Changes (page 38)

32

Cireuit
Ref.

R19

Rig
R17
R13

.MR7?

MRS
RS
Rd
R3

CIRCUIT SELEGTOR SWITGH ASSEMBLY

Part Ne.

20991-1
12049-261
12045632
12045-386
12049-404

12049-433

12049-391
12049-350
12049-389
15581-12
1558112
12049-421
120149423
12049-424



~ PLATE 8

CIRCUIT SELEGTOR SWITGH ASSEMBLY




PLATE 9

liem

]

- T ST S

10
11

mA/Y Switch

Hesistor 10k} £2%
Resistor 3900 +20% {2 off)
Resistor 25.9k0! #1%
Resistor 25.6k{2 #1%

. Resistor 51.8k2 1%

Resistor 1k} +2.5%
Resistor 1k{) #2.5%
Hesistor 24k$} +10% 5W
Resistor 2006} +0,5%
Resistor 7605 +2%

Description

tSee Table of Companzut Changes (page 38)

34

MUTUAL GONDUGTANCE SWITGH

Cirenit
Ref.
5C
Rds
R4T
R43

" Rs

R24
R48

R38
Ras
R2

Part Na.

21027-17
12049532
12049-434
12049.703
12049-420
12049-700
12049-754
19049754
12049-95
14709-B
12049.422



MUTUAL CONDUCTANCE SWITCH

PLATE 9
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Ttem

b2

-
Ll

@ W o~ v oen

in0
11
12

Description

Grid voltage switch

Resistor 37.9k0 H1%

Capacitor 0.01 pF £20% 150V

Resistor 16.8k0 £1%
Resistor 2.5k5 21%
Resistor 2.5k £1%
Resistor 2.5ki) £1%
Resistor 2.5k0 £1%
Resistor 2.5k$2 £1%
Resistor 2.5k *1%
Resistor 2,5k £1%
Resistor 2.5k0 1%

:%ee Table of Component Changes (page 38)
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 PLATE [0 GRID VOLTAGE SWITCH ASSEMBLY

Circuit
Ref.
S0
Ra2
3
R41

‘R
R10
A1l
R12
R13
R14

RA

Part Nc.

21207-16
120495902
12049443
12049-7m
12049701
12049-701
12049-701
12049701
12049701
12042.701
12048-701
12049-701



PLATE 10 GRID VOLTAGE SWITCH ASSEMBLY
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