Thisisthe Service Manual for the AVO Valve Tester Type 160. It was apparently only
available as atype written pamphlet.

Note that there are 2 copies of the circuit diagram at the back of this manual. Whoever
had the manual glued copies of the circuit onto the inside cover and back cover.
However, asthe circuit was a bit too large to fit the cover he just cut the component
values of f!! Obviously a Pommie serviceman who thought it more important to have a
neat folder than acircuit you could use! So the few component values shown areall | can
giveyou.

For what it’ sworth, on the cover he' d noted:
CV428 or 5B/254 M
CV491 or 12AU7
U52 or 5U4

RV1-25KW set ma/Vv

RV2 - 10KW Neg. grid volts
RV3-500W pre-set
RV4-90W setla 0-10ma
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S =ema

CARE SHOULD BE EXERCTSED
WHEN EERVICING DUE TO THE
FRESENCE OF UP TO 480Vrms
YITHIN THE INTERIOR OF
THE INSTHIMENT.
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SECTION 1 - TEST BSUIPMENT REQUIRED

(s}  AVD Electronie Teatmeter (or equivalent de mean velve voltooter).
{b)  Valve CV497 (Standardised for Matunl Conductance at 16mA anode current).
(e} Modal 7 or Model 8 AvoMeters (3).
{a) Power Valve capable of passing 100mA sncde curreat
Cv42a.
{a) Resistor 6BOKD 4 .

55 (See WARNING on page 2)

HOTEs A1l measurements amd tolerances stated do not include those of the
teating instrument; and where mecessary, thess should be ascertained
particularly before commencement of the calibration procedure. Where
prasible the recemmended instruments should be employed.

1. 500 ofs se Bupply Operstion & its Reletion to Servicing

Vhilst the instrument is suitable for use om 50 to 500 ¢/s ac

supplies, service and calibration should normally be carried out wming a
220/230% 50 ofs supply.

The following features play a vital part in the correct operation
of the instrument on & 500 ofs supply.

(a) The two cloctrostatic screens (51 and 52) en the ht tranaformer
prevent spurious md/V resdings and core must be teken when
replacing a transformer to ensure that these screens are
connected as shown in the Cireuit Diagram (ses Pig. 4).

(b} The separate cable forms lying side by side asross the instrument
ensures that the grid elrouit and its asscciated wiring ie kept
well apart from the ht wiring to prevent the transference of
energy from ome oclrooit to the other at high mains freguencies.
If;, at any time;, it is nocessary to displace wiring within the
ipstrument, great care must be taken to enaure that it ias
raplaced in its original position.




{e) The 0.02pF (C1) and 0.02uF {C2) capacitors prevent spuricus
readings on insulation ranges wvhen the instmment is used at
high mains frequencies.

2. Cheah Aseurasy of Inst n

EBafore commencing servieing the instrument should be cheelked as
follows =

(n} Ensure that the mains 'On/0ff' switch iz in the 'Off' position.

(b} Connect the instrument o an ae voltege supply of 200/250V 50 o/a
of lmown magnitude.

(e} Set the instrument voltege adjustment to its appropriate pesiticn.
() Switeh on, noting that the panel indiestor is illuminated.

{e) Set the Maina Voltege Seloctor fine control such that the meter
pointer lies am near as possible to the centre of the '~' zone.

(£} Connect the AveMeter in meries with the A, limk.

(g} Using the CV491 (stendardised in sccordance with Pars.3) with
200V de mnode wolta, chesk that

(i} For 16mA anode current the negative grid wolts indiention
is within &+ %% of the stondardised value.

(i1} The slope (mA/V) is within 4 5% of the standardised value.
A resding of Bmd on the external instrument will be equiwalent to
a de cirront of 16mA through the walve (thiz iz the walue
normally indicated by the sncde current controls when the meter
iz at its mull positicn).

(b} Remove walve and external meter.

(i} Set the Neg.Grid Volts control at '40'.

{k} Commect o resistance of 680k] +% betweon grid and cathode sockets
cn the top cap connector panel.

{m) Set the Circuit Selecter switch to position 'Gaa'.
The panel meter should indicate full scale defloction + 20%.
(n) Discemmect the resistence and switch off.

Je To Obtain Starmderd Fipures for g Valwve Using de Suppliss

Using the recommended AvoMeters, the valwve should be connected as
shewn in Fig. 1.




If unable to use the recommended meters ensure that those used are
of sub=ptandard accuracy, the ecurrent meter having a maxisuem voltage drop of
1000V and prefersbly scaled 0-25mA and the voltmeters a sensitivity of 1000 Q/%.
If rectified me ia used for the ht supply, it ie essential that ateps are
takon to ensure that the supply cireuit is adeguately smoothed (the Solartron
Varipack i# a suitable source). The bims supply should be ebtained from e
suiteble battery (note polerity of commection). The heater supply for the
velve mey be ac or de, but must be within 4 8 of the rated wvoltage.

{a) Set the grid bias voltmeter to resad 9V.

{b) Adjust the ht supply te 200V, then by mesns of succossive adjustmenta
of the bias and ht voltage contrels, set the enode current at 16mi
(the mnode voltmeter oust read 200V). Mote the new grid bias resding.

{e) The standardised slope for the valve can nov be obtained frome—

The difference betwsen the two anode current readings (i.e. T=mi)
gver the difference between the two grid wvoltage readings:-

The result will penerally be between 4 and SmA/V {see Final Teat
Pr{:cadmj.

For greater aceouracy it iz suggested that resdings of grid wvoltege
be pletted againat walues of ancde current between 10 and 20mi
and the slope taken from the curve ot T16mA.

The wvalve should now be labelled am follows:i—

Va = 200V de

Ia = 16mA de

Vg B hdAs e RE A EEE

El'l.'.rpu = sssssasnsaEw

Date aresensasanEaanaan
o

The walve should be re—standardised deily when in use.
4. Longtryction
The instrument comprises two unita in a hinged transit case, the

1id of which is not detachnble. Elsctrical connocticn betwesn the two
units is effected by means of two S-smy side by side esables.

5. Removel of the Tnatrument From its Cape (See WARNING on page 2)

Te fasilitate servieing or ealibratien of the inatrument, it ias
neceasnry to remove both secticma from the casing, this being aceomplished
by the removal of four hexagenal hesded bolts, which form the feet of the

-




eontrol unit, from the underside of the case.

The control peanel will then

be released. The walwe panel can be withdrawn from its secticn of the case
by the removel ef eight fixing sorews around its periphery.
B4 Simple Faults

SIMFTOMS FOSSIHLE PAULT ACTICON

(a) ¥o dial light Mo mains input. Cheok sning
indicaticn. Dial light bulb comnector.

burnt owt. Replace LE1.

Fo dial light Puse blown. Check Mains Vol-
indication or tage Selector
mater defloction setting end
on SET ~ setting roplace Fi
of Cireuit end/or P2,
Belector.

(b} Ho indicatdion No ancde volta Chealt that links J.[
of meter at valve pin. & 4y are tight and
currant making firm

eontect.

Ko indication of Ho anode wolts at Chech that linkas
meter current valve pin but "‘1 and Lz BIE
and protective sereen wolta tight anl making
relay operstes present. Fira cticbast
whon testing '
tetrodes or
pentodes.

Ta Ra Cle

lend.

Should the reley cperate due to & suspected faulty valve and fail
to clear after switching off and on mgain with no valve in panel, set
Roller Selector switch to read 000 OO0 000 and remowe top cap conmacting

Switeh instrument off and on again.

If fault cleara the most likely cause of the trouble ia a short
on the valve panel, cortain pin(s) being shorted ocut to earth by atray wire
or solder, or o breakdown in imsulation.

If the fault still persista, however, check ht line for breskdown

to earth betweon Roller Selector Switeh om Vaelve Panol snd ht transformer
on gontrol unit.




&, Adjustment of Protective Relay

The relay should seldom require attention, bot if for any reason
parts are replaced, the adjustment iam simple, it only being neceasery to
position two 4BA scrowve (see Pig. 3). It should be neted that the bobbins
if reploced, should be positioned such that the flux vhich they produce
is additive.

Cparational limits are as followa:i-
{a) Ancde overload - Relay should cperate on 100V short cireuwit.
{b) BSereen overlosd — Helay should opermte on G0V short eireuit.

{8} The relay should not are exceasiwvely on & 200V short circuit
an anede or EcTeen.

{2) The reley should not eperate when checking a 120mA rectifier.

Bofore making mny edjustments cheek that the lamp LFT im operative.
¥hen the instrument is used solely on a 110V supply, it mey be preferable
to replace LF1 with a 100V, 15¥ pigmy lamp.

D Servicing the Valwe Holder Fanel

The Valve Holder Panel iz connected electrically to the combrol
panel bty means of two S-way side side cables. One of thoese cablea
enbodies two thicker sectiens (16/.012) for B+ and H- loads. Connectiona
to tag beards cn either unit are shown in Fig. 2.

The wiring of the valwe holders on the panel ia in the form of
nine sepnrate loops, all pins comprising & loop and linking in roller 1 of
the Roller Selactor Switch. This form of loop connection is uweed likewise
for pins 2-9, all nipe circuits approximeting in length and following a
pimilar reute around the panel. These loops are further loaded with beads
of ferroxcube which sufficiently demp the loop to prevent the walwe voder
tost breaking into parasitic oscillation. A diagrasmatic layout is shown
in Fig. 2. Perroxcube is also used on leads feeding the selectar switeh,
ns & preceution ageinst 1f escillation.

Where it ie necessary to replace walwe holders, these with the
exception of the B3R are fitted to the panel with nuts and bolts, end are
thus easily remowable. Care should be taken to replace all wire in its
originel positiom.

10

To remove amy hnob, remove GBA screw and spring washer. Te remove
knob epindle and skirt, release lecking pin. The switch out is now
nocegsible. To edjust skirt, slocken lock mut, rotate shirt to desired
position and re-tighten lock mut. Reverss procedurs to replmce.




= VOLTAGE CHECKS WITH NO VALVE U

Connect instrument to kmown 220230V 50 ofa supply, ensuring that

the meina '"On/0ff" switch is in the 'Off' position, and sdjust coarse and
fine settings of the mains voltage selector pamel to match the supply
voltage as mccurately as posaible. Set the Circuit Selector to '"Test' and
the Electrode Selector to ‘.ﬁ." and proceed to check the relevant electrode
voltages as followai=

1. Hapter Voltages

(e} Comnect the Avoleter, switched to its ac voltage ranges, between
Ht¢ and H- pockets on top cap conmecter panel.

(b} Switch on end rotmte the Heater Voltage switch through the full
range of values, the external meter being set to the appropriate
voltage range as required.

(e} The henter voltage reading on the meter should conform to the
voltage limita shown in the following table.

Due allowance must be made for the limits of accurmcy of the
measuring instrument for each particular resdingi—

Nominel Actusl ac

Volia Valts i i

2 2,34 2.2/2.5

] 3 5.3/5.7
10 10.4 10.2/10.8

0 21.0 20.5/22

40 42,0 41 44

"7 125.0 120/130

(d) Switeh off and remove the meter.
2. Anode Voltages

{a) Commect thn AvoMeter, onsuring thet the mains '0n/0ff' switch is
in the "Off' position, end set to its oe voltage range, between
A and C sockets on the top cap selector panel.

{b) Switch ocn end rotate the 'Anede Voltage' switch through suceessive
poaitions, the meter being set to the appropriamte range ps required.

(¢) The meter resdings should be 1.1 x the voltage indicated by the

'Anode Voltage' switch =2 40 par cent.




()

{a)

(b}
(e

{d)

(e}

Due allowvence must be made for the limits of accuracy of the
measuring instrument for cach particular reading, e.g., with the
"Anode Voltage' switch set to 100, the actual voltage reading should
be 110V -2 +%.

Bwitch off and remove the meter.

Screen Voltages

Connect the AvoMeter, ensuring that the mains 'On/0ff" awitch is in
the "04f' pesition, and set to its se voltage range betweon S and ©
on the top cap selector panel.

Short the ancde of 1-*1 {a} to cathode (pins 2 end 5. See Fig. 3).
Switch on and roteie the screen voltege switch throuzh successive
pogitiens, the external meter being set te the appropriste range as
required.

The meter readings obioined should be 1.1 x the voltapge indicated
by the "Screen Voltege'! awitch -2 +6%

Due allewence must be mude for the limits of acourncy of the
measuring instrument for each particular reading.

Bwitch off and remove the meter.




CHAPTER 2

CALTERATION
. ———
CONTENTS
TEST BRUIPMENT HREIRED SECTION 1 Page 10
CHECEING THE KEG. GRID VOLTS CONTROL EECTION 2 TFage 10
CHECKING THE SET mA/V CONTROL SECTION 3 Pege 11
CHECEING THE SET -~ INMDICATION SECTION 4 Page 11
Ia CALIBRATION CHECK SECTION 5 Fage 11
EETTING THE mA/V DIAL EECTICON & Fage 12
THE TKDICATING METER SECTION T Fage 12
1= FHENT RED
{8} Avo Electronic Testmeter (or equivalent de mean Valve Voltmeter)
HOTE: The Electronic Testmeter should be standardised at the apprepriate

voltages before making any adjustment mentioned in the follewing
paragraphs.

EECTION 2 — CHECETMG THE NEGF, GHID VOLTS CONTROL (See WARNING on page 2)

{n)
(b}

{e)

(a)

(e)

Set mains "On/Off' switch to the "OFf' position.
Open IE (Fig. 3) end set the panel controls as followsi—

CIROUIT SEIECTOR 4o TEST, E.Et:'l"il"l.li'ﬂilﬂEBE.EJ'I‘IZ}'K\'tn'.l.l,i and NEG. GEID
YOLTS to 40.

Connect the Testmeter mcross BVZ (Fig. 7). Switch on and adjust
BV} (Pig. 3) until s voliage reading of 20.8V is cbiained. Remove
the Testmeter.

Connect the Testmeter between ﬂ',‘ and ¢ sockets on the top cap
connection pawl, or if the penel has been discomnected for
servicing, to the 0, end € positions on the tag board at the back
of the Unit.

Check that at the 13 and 4 marks on the diasl; resdings of 6.T5V
and 2.1V + 3 are obtained.

If either or both readings are out of tolerance, the disl shmld
be adjusted mechanically to split the error. If it is necessary
to meke an adjustment, slacken the three counter-sunk screws on
the top of the disl which will then be free to move within the
latitude of kidney shaped slets. After adjustment, re-tighten
gerava and cheek readings. The areas marked O, 5, 15 and 40
should eorre within the indicated mres to OW, 2.6V, T.BY
and 20.8V 4+ 5% respeotively.

= 10 =




{£) Switch off and remove the Testmeter.
EECTION 3 - CHECKING THE SET mA/V CONTROL

(n)

(b}

(e}

(a)

With LE still open, eonmect the Testmoter set to A suitable de
range, across K.

Bwitch on and check that when the dial is sdvenced to its 10, 9
and 2mA/V positions, readings of 52.5aV, 105mV and 260V 4+ 3
are obtaimed.

If for any reason the relationship between the dial and the
potenticmeter has been upset, the procedure 'Setting the mi/V Dial!
given in Bectiom 6 should be adopted.

Bwitch off and remove the Testmetor.

oy 4 — NG THE EET ~ INDTICATTON

(a)

(B}
(e}

(2)

Standardise the Teatmeter at 47TV do. Close the link LE and set
the panel sontrols sa followsi-

CIRQUIT SELECTOR to 'SET ~', and ELECTRCDE SELECTOR to ‘LI'
Connect the Testmeter pcross BV2 and switch on.

A reading of 47V should neow be cbtained, whilat the meter on the
ipstrument panel should indicate within the '~' zone.

If woltage remding is correct, but panel meter indication ia
outaide '-' zone, check Resistors R} and Rd.

Switeh off asd remove Testmeter.

SECTION 5 - Ta CALTFRATION CHECK

{a}

(b}

{e)

(a)

(s}

Cpen the 4, link on the valve baee panel and imsert a Hodel 7
AvaMeter, get to a sultable de range, ifto the cirewit.

Set up the instrument amd place under test any powver valwe capable
of prasing 100mA ancde current, o.g., CV42B.

Sot the Anode Current contrels to 100mA (%0mA and 10mA), switch on
and with the instrument set to ita teat position, allew the valwve
to warm up.

et the panel meter pointer to zero by means of the Neg.Grid Volts
eontrel.

The external meter should indieate between 47.5mAk and 52.5mi
(0.5 x indicated wvalue on Anode Current control + 5%) the panel
instrument indicating zero. If required repent this test ot any
other settings of Anode Current controla.

-11 -




(£)

Bwitch off and remove the meter.

SECTION 6 — SETTING THE =a/V DIAL

(=)

(b}
()
{d)

{e)

()

(g}

(k)

()

With the link open and the 'SET i/V' disl at rest, set BV at
ite meximum anti-clochwise position (viewed from the fromt panel)
and ndjust friction tight the locking muts of the U-shaped stirrup.

Connect the Teatmeter, set to m suitable range aersss ES.
Switch ob and sdvance the SET mi/V dial 4o & reading of 5.

Rotate the EV1 spindle further, by means of the stirmup, in & clock-
wize direction until the Testmeter pives a reading of 105aV.

If thie reesding is achieved without further clockwise advencement
of the stirrup, or if its procurcment necessitetes an anti-clockwise
movement of the stirrup, then investigate the sccurscy of RB1, B2,

R5 and V1.

The locking nuts om the stirrup should now be tightened and the
reading of 105mV on the voltmeter checked.

Agnin check that the de millivelts develepsd moross HS at the
2mA/V and 10m4/V settings of the dial are 260nV and 52.50V + 3%

Check that the dial eanm new be rotated to its Tmd/V pesiticn and
that the motion is eventually arrcated by the stop screw om the
diml and not by the stop at the cnd of the potemtiemeter track.

Switch off and remove the Testmeter.

SECTION T — THE INDICATING METER

This is a self-contained unit which moy be withdrawn from the control

panel by the removal of two ZBA screws (see Fig. 3).

When used in the instrument ms an snode ourrent mull indicater, the

meter has a full aecale deflection for sppreximately 10mA (not sritieal).
¥hen removed from the inatrument, the meter has a full seale deflection of
A and internel resistance of 3,2500. VWhen shunted by B9 only (see
Cirewit Diagram) the meter has a full scale deflection of 39, Bk

e o Sl




CONTENTS
TEST EQUITHMENT REQUIRED BECTION 1 Fage 13
FINAL TEST DETAIL SECTION 2 Page 13
HOTE: Vhen all repairs have been carried cut and the instrusent is

re—asgembled, carry out the following final test detail.

AVO Electronic Testmeter (or eguivalent mean de Valve Voltmeter).
Model T or Model 8 AveMeter.

Valvea V428, CV491 snd US2.

Resistor 1 megohm + 1%

Resistor GH0kohm + T%.

SECTION 2 — FIMAL TEST DETATL (Seo WARNING on page 2)

(a)
(b)

(e}

Apply a 500V megger test between the mains input and frome.

Apply o known ne 50 ofs voltage in the range 200-250V to the
instrument and with Circuit Selector at "Set ~', set mains
voltege selector until needle on panel registers as near as
possible to the centre of the '~ mark'. Cheechk that aslectar
settings shew + 5V of the actual mains voltage.

It is most important to ensure thet the meter resding in the
'Set ~' position is maintained st the centre of the '~ mark’
on the scale for all subseguent teates.

Set the circuit and electrode selector switchee as given in
the table overleaf end conneet a 1 megohm + 1% resistor across
the electrodes on top cep board as detmiled under the heading
"Condition'. Cheok that & lesksge of 1 megolm + 10% ia
indicated on the panel meter im each casei-

- 13 =




(a)

(e}

(£)

Circuit Selector Elsctreds Sslscier rdi g
Beitch

ASR Al Resistor connected acrose
Al and any of the following
8, -, 0, A2 or G.

5k A1 Resietor eonnected scross
§ and ppy of the felleowing
H=y C or G.

C.H/R A1 Repistor connected mcross

¢y, B~ or H+ and any of the
following A1, A2, 8 or G.

oM o'H Repistor connected acroas
G and either T4 or H-.

FOTE1 In posltiona C-Iﬁ and C/H chock that heater wvolta ajpear
aoross H- and B+,

Check cperation of the overlond cut—cut with:
{i) An snode/cethede short at an anode veltage of 100.
(Connect a short across A1 and € top cap board).

(i1} A screen/cathode short at n screen woltege of BO.
{Connest a short asroza 5 snd C on top eap board).

Check the following unleaded ancde wvolta with the Testoeter
(on sppropriste ae range) commected moross A1 and C om top
cap board.

Hominal Voltss &0 100 150 230 400
Agtusl ac Veltas: &6 110 165 275 440
Lisite: -2 %

Check the following unloaded heater wolts with the Testmeter

{on appropriste ae range) commected meross Hi and H- on top
eap bonard.

Feoinel Yolte Actusl ac Volts Limita
2 2.4 2.2/2.%
5 5.5 5.3/5.7
10 10.4 10.2/10.8
20 21.0 20.5/22
40 42.0 41/44
17 125.0 120/130

PO, [




(g)

(h)

(3

(k)

Insert a CV428 in the appropriate socket, set the instrument to
the correct elsctrode selector switch to A1 and cbiein & balance
then check that:

{i) By varying the grid voltege, an ancde current of 100mi
is obtainable.

{ii) The walwe does not cacillate.

HOTE: The meter reading should now vary appreciably when the
hand ia placed nesr or on the insulsted anode lead.

{iii) Py varying screen voltage the ancde current varies
aceordingly.

Inzert a CV491 (12407} ng ol jode and standsrdised
for mutusl comductence at 16mA (anode current) with 200V applied
4o the mneds, connect the H.R. Testmeter (on 10ek ac range
across the Al Link. Then checl that:

(i) Por 15eA anode current on the CT160 the external
Testmeter reading is Sma.

{ii) Megetive grid wolts is %% of the standerd figure.
{iii) Mutusl conductance is +5% of the standard figure.

NOTE: The matual condustanss figure for the CVAM will
normelly be in the order of 4mA per wveolt mt an encde
current of 16mAs The tolerance apecified for measure-—
ment of mutual eondustance onm the instrument applies
gnly to this point on the mutnal conductence control.

Check that with the sncde ecurrent set up to Smh on the
external seter the CT160 indicates a nominal figure of 16m.

Remove the V491 and with the bias control set at 40 commect
& BA00 +5% resistor between G nnd C comnectiona on top eap
board .

theck that, with the circuit selector awitch set to 'Gas !
the CT160 meter shows f.s.d. within 20%

Insert o US2 in the sppropriste socket, sot the eireuit selecter
awitch to test and electrode selector switch to D1, Insert the
test meter {on appropriate de current Tenge) in series with the
losd from the top cap beard (D1) to the rectifier mnode.

-15 =




Mheck that for all load switch poaitions:

(1) The CTIE0 meter reading ie approximately in centre of
'good" Bcale.

{ii) That the tesimeter resdings are within +10% of nominal
valug.

{m) Repeat teat es in (j) with anode load connected to D2 on top
cap board and electrode selector to D2.

=16 =
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