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INSTRUCTIONS FOR USING THE .........

UNIVERSITY SUPERTESTER (TST)

This instrument has been especially desiuned 1o provide a means of simply, speedily and efficiently
testing all of the components which go to make up @ radio recetver or amplifier. It is also extremely
useful in the testing of electrical circuits and equipment it combines the functions of a milliammeter,
DC voltmeter, AC voltmeter, output meter, ohmimeter, valve tester, paper and mica capaciior tester,
electralytic capacitor leakage and impedance rester.

The following instructions describe the method of using the various sections of the instrument in an
orthodox manner, but there are many wider apphications which will manifest themseives as the operator
becomes more familiar with the instrument.

B.C. CURRENTS

The roilliamp ranges covered are 0-1 MA, 0-5 MA, 0-25 MA, 0-100 MA and 0-250 MA. To take
current measurements the mamn selector switch should be tumned to the MA position and the range
selector turned 1o the desired position. If the approximate current value is unknown, the highest range
should be used tirst working down to the correct one when the approximate value is found. To
measure milllamperes of current the circuit in which the current is flowing shouid be opened and the
meter, per medium of the test leads, should be inserted n sertes with the circuit when the current flow
may be read directly from the scale.

The scale on which the current wil be read is that one marked “DC and high AC™. This scale is used
for all voltage and current ranges except S and 10 volt AC, in whicl: case, the tower set of graduations
is used.

The scale is divided into ffty equal parts, every tenth division being marked by a heavy line and having
a voltage figure printed beneath it Each division will represent a current or voltage equal to 1/50" of
that indicated by the range to which the range selector kaob is pointing,

As an example of this, should the range selector knob be poimting to the | MA position and the neadle
be pointing to the first small division on the scale, the current reading would be 1/50™ of 5 MA or 0.1
MA. The same position on amperes: With the range selector on 5 MA, the reading would be 1/50"
of § MA or 0.1 MA. The same position on 25 MA. 100 MA. and 250 MA would be equal to 1/50™ of
each of these or 0.5 MA, 2 MA and 5 MA respecitvely.

The lowest scale marking, that s, the 0-10, serves a dug) purpose in that it refers o both the top and
lower scales so that each figure under the heavy lines refers to this line when the top scale is used, even
though they are staggered. That is, the first heavy line, ts marked 50, 10, 2 the second 100, 20 and 4,
and so on 10 the masdmum scale position, which is marked 250, 50 and 10 The figures 1,3, 5, 7, 9 on
this bottom scale refer to poinis half way between the heavy lines of the top scale. These points in their
turn are distinguashed by a line slightly longer than the lines separating each division. The ranges
which the instrument possesses, but which are not directly calibrated on the scale, will be found to be
direct multiples or divisions of those scales which are calibrated.

The | MA scale, as an example, may be read on the §-10 scale and the results divided by 10, For the
160 MA. range the 10 scale can be used and the results multiplied by 10 in each case. This means that
10 wouid be regarded as 100, $ as 90, & as 80 and s0 on. Each small graduation would be 150™ of 100
or 2 MA,

To give an example of how this carried out, if with the range selector on the 100 MA position, the
needle comes 1o rest at two divisions past the centre of the scale the correct reading 1s then 3 x 10 or 30
pltus two fiflieths of 100 or 4. This makes 54 MA as the reading. A little practice will soon make the
reading of the scale a very simple matter

WARNING

The milliampere sectior of any instrument 15 the one most easity damaged and care should be exercised
when using i, Always be sure to turn the main selector off the MA position when the necessary
readings have been taken. The instrument is not intended to measure alternating miiliamps.




D.C. VOLTS

The ranges of DC Volts 0-5, 0-10, 0-50. 0-250, and 0- 1000 are covered by the G-10, 0-50 and 0-250
ranges calibrated on the meter face. The 0-1000 range may be obtained by muitiplving the 10 range by
100 so that the ten Is regarded as 1000, the 9 as 900, the ® as 800 and each small graduation as 20 in a
similar manner to that explained in relation (o mithamp readings. [n the case of the 5 valt range, the 50
is regarded as 5, 40 as 4, 30 as 3 and so on Each small graduation being 1/50" of 5 or 0.1 Volt.

To measure DC Voits, the main selector should be turned to the DCV position and the desired range
selected by the range selector. Again. as when measuring current, if the approximate voltage is
unknown the highest range should be tried first and lower ranges selected if possible for more
ACCUTACY,

AL VOLTS

The operation for measuring AC volis is the same as for DC when the higher ranges {0-50, (~250 and

0-1000) are required except that the main selector is first turned to ACY position. When the 5 and 10
volt ranges are being used the readings must be taken at the lower scale,

This scale is read directly for the 10 volt range and the readings are divided by 2 when the 5 volt range
is being used. Each small graduation represents 0.2 volt on the 10 volt range and 0 | valt on the 5 volt
range.

0.2 VOLTS

The output voltage, delivered by a receiver or amplifier may be measured by using the same scales as
those used for ordinary AC voltage measurements. The circuit of the instrument is arranged so that the
test leads carrying the alligator clips may be connected directly te the plate of the output valve and
chassis or between two plates in the case of push pull amplifiers. Alternately the leads can be
connected across the primary or secondary windings of the speaker transformer, whichever is more
convenient,

To use, the main selector switch should be turned to the OPV position and the range sefector turned fo
1000 V. The leads may then be plugged into the instrument. One lead may be connected directly to
the plate of the output valve whilst the other connects directly to the chassis, or to the plate of the
second tube in the case of a push pull outpur stage.

When the desired signal has been tuned in on the receiver, the range selector may be turned to a lower
range, provided the voliage reading does not take the needle past the end of the scale. The 5 V position
makes a very sensitive output mefer and the signal must be almost insudible to prevent damage to the
meter. Before tuning in the signal or when changing dial setiings, always make sure the meter is
switched to a high range.

OHMS

The instrument provides five ranges of ohms, 0-1000, 0-10,000, 0-100,000, 0-1 Meg and 0-10 Megs.
Three of these are supplied by an internal battery while the remaining two necessitate connection to the
AC mains or to a six volt accumulator as the case may be.

To measure resistance on those ranges which operate from the internal battery, that is the R1, R10 and
R100, the main selector should be turned to ohms while the range selector is used to select the required
range. The test leads are then touched together and the ohms compensating potentiometer is adjusted
so that the needle comes across to zero ohms, that is in other words the right hand end of the scale. The
two test leads are then placed on each end of the resistance or circuit to be measured, The scate is
calibrated in direct relation to the R range so that the sange selector set 1o the R position a direct
reading is obtained on the graduations marked “Obms™  When other ranges are used the scale reading
is multiplied by the number to which the range selector points. To give an axample, with the meter
needie pointing to 25 position on the ohms scale, and with the range selector on R, the reading will be
25 ohms. With the range selector on R190 and R1GO this same position would represent 250 and 2,500
respectively. The vaiues of the small graduations vy the ohims scale can be determined by counting the
aumber between the main divisions on either side of the position where the needle fafls,



When changing from one range to another always repeal the process of adjusting the needle (o the zero
ohms posiiion by connecting the test Jeads topether and varving the ohms compensalion potetitiometer,
To use the high ohms range requires the same procedure except that the instrument has to be connected
to AC power mains or & Vol accumulator The length of flex terminating in battery clips is used to
connect to the 6 Volt battery, while the second length of Bex is used to connect to the AC mains. The
zero ohims adjustment is carvied oul in the same maaner a8 before. The scale reading s now muttiplied
by 1,060 or 10,000, In the forepoing example, the resisiance which gives a reading of 25 on the scale
would be equat to 25 000 ohms or 250,000 ohims

After the instrument has been in use lor some months, it will be found that even with the ohms
compensator turned fidly to (he right i s impossible to make the needle reach the right hand end of the
scale on the three fower ranges

This indicates that {he internal battery has become exhausted and requires replacing.

1t is merely clipped in and can be removed easily and conveniently  Replacement battery required witl
be one type 956G

VALVE TESTING

The instrument aliows three separate tests o be applied o a valve, namely heater or filament
conginuity, shorts between clements and finally cathode emission.

READING THE CHARTY

The rofler chart is divided into three seetrons, each section giving lgures for ditferent tubes or in the
case of multi-section tubes, the necessary Nyure for each section. As an example of this, a duo diode
pentode such as the 1K7G occupies all three sections. The pentode section is histed in the first seciton
while the diodes take up the other twa,

Hach section of the chati is divided mio six columns. The first column denotes the tube type, while the
2" 3% 4™ and 6™ reter to the position of the switches, A.B.C and F respectively, The 8" or [ column
lists the degrees that the range controt (13) should be set

The column designated B caries fwo and in cases three figires. One figure is in black, the other or
others in red. The red figure is the position on which the second filament or heater connection is found,
and is used in conjunction with the filament continuity test as explained fater. In the case of the 12AS5
and 35ZSGT where two positions are shown in red, these positions indicate the 2™ filament connection
and the tap.

The general procedure in testing is as tollows. Firstly switeh B should be set at the position marked
“line”. The switch marked A, which controls the voltage apphed to the tilament should be set 1o s
correct position according 1o e roller chart Switch 13 should be turaed to the position indicated by
the biack fgure i the second column. The tibe should then be plugged mnio its correct socket and the
top cap connected.  After the tube has been plugged i, the tester should be connected to the AC main
or the 6 Volit battery. To adjust the instrument correctly for the avaiiable mains or battery voltage,
switch E should be ser at the position marked “line™ and the “line compensator” turned until the needie
reads full scale deflection. When using a fully charged battery 1t 1s desirable 1o turn the switch back 1o
the left hand side, before plugging in the tube,

When the line compensator has been adjusted correctly, switch 2 should be turned to the “shorts”
position. All that is then necessary to test the flament or heater for continuity is 10 furn switch € to
that position indicated by the red fgure in column B The neon famp will glow if the creult is
continuous, s0 that no glow mdicates an open heater or Hilament. In the case of the two tubes having
two red figures marked, the switch C is turned first 10 one and then the other 1o give an indication of
both sections of the flament



SHORTS TEST

In testing for shorts between elements the switches A, B and E ave kil in the same position as for
filament continuity. In fact the test for contineity and shorts may be carned ow simultaneously.
Switch € should be rotated through the various posifions from -9 The tube showld be tapped lighily
with the switch on each position to make sure no shorts ocour when the tube s vibrated. Any short will
give a definite glow on the necn lamp. The number on which a glow s obtained indicates the elements
between which the short exasts according (o the standard American numbering system A glow on the
position indicated by the red number on the chart does not indicate a short but indicates flament
continuity as explained previously A steady glow on any of the other positions indicates a detinite
fault and no attempt should be made to test the valve for emission if the only steady glow in the neon
occurs on the setting of switch C comesponding 1o the red figure in the B cotumn of the rolier chart, it
is safe to proceed with the emission test

EMESSION TEST

Before setting the various switches to tie correct position for the emission test, the range control (1)
should be turned to zero 10 avord overload of the meter When this has been done, switches C and E
should be set {0 positions indicated on the valve chart (Switches A and B have already been set in the
shorts test).

With all switches set, the range control I3 should be brought up to the setting indicated by the figures
indicated in the D column of the chart The condition of the valve will then be read directly from the
top scale of the meter A valve giving a reading in the bad section should be replaced, white the
questionable section indicates weak valves which may fail at any time, and it is desirable to replace
these also.

1t will be noticed that no percentage markings or vther graduations are provided on the dial scaie
because even new and perfectly good valves vary i enussion by up to 25% . Consequently, any vaive
which makes the needle register on the good secuion of the scale can be confidently regarded as having
satisfactory emission.

WARNING

When the test has been completed, turn the switch A buck to posttion 1, and control D back to zera,
For the convenience of operator in (osting any ube not listed or new releases, the filament voltage
ebtained fomswitch A are: V[ dwel, 2 20vol, 3 28valn 4= 33 volt, S =4 0wl 6 =350
volt, 7= 63 volt, 8 = 7.5 volt, O 125 vol, 10 25 voll, b1 = 30volt, 12 - 35 volt
The settings for switches B and € can be defermined {or any firture tube tvpes by reference to ordinary
valve data sheets showing the modern standard system of numberings. Switch B should be set to one
of the numbers corresponding o the heater or filament connections of the tube. in most octal based
tubes this witl be number 2. The fifament or heater contimuity can then be tested by turning switch C o
the number corresponding to the othier fifament or heater connection
The emission can be tested by turnmg switch U to the number corresponding to the element closest 19
the tubes filament or cathode. By sl ordinary tynes of tubes this will be the control gnd - In frequency
changers it wilf be the osciilator grid and in diodes and rectitiers it will be the diode plates. Switch E
should be set to position 1 for diode tests, to position 2 tor all battery tubes and for all ordinary AC
operated amplifying tube and to position 3 for AC operaled power output tubes and rectifiers.
Brief steps in vaive testing,

I, Set B switch to “line”
Set A switch
Set B switch to black figure showas on chant
Plug in tube
Connect to AC power ar 6 volt battery
6. Adst the mstrument {or the line or battery voltage
Test for conttounty and xhorts by varving switeh €
8. Set C and E to position indicated on the chart
9. Set range ¥ 1o correct pousition

R

i



PAPER CONDENSER TEST

In testing mica and paper condensers for both shorts and leakage, the same neon lamp is used as for
shorts testing in valves.

The main selector should be turned to the “Conds™ position, the “Line Compensator™ fully on and the
test leads connected one to each end of the twao terminals of the condenser.

A flash at the moment of connection mdicates that the condenser has taken its charge, but after this first
fash a considerable time should elapse before the next one. If the Hashes are more rapid than every 30
seconds the condenser should be discarded. No tlash indicates a condenser which is open or one in
which the capacity is too small 10 obtain a reading. The condenser test is very sensitive and it is
essential that the fingers are kept well away from the test leads or condenser ends to avoid false
indications. The leads themselves carry a moderate voltage and a slight shock may be experienced if
they are touched, but there is definitely no danger

Apart from testing condensers, this section may also be used for testing leakage in transformers, cables,
electrical equipment etc. It will give definite giow on resistances as high as 40 megohms.

ELECTROLYTIC CONDENSER LEAKAGE

The electrolytic condenser leakage test uses both the main selector and range selector switches. The
main selector switch should be turned to “E-leak ™ position and the range selector turned to the voltage
position equivalent to the working voltage of the condenser. In other words, a condenser that has a
working voltage of 6 would be turned to the “CV-6" position and one which has a working voltage of
25 would be turned to the “CV-25" position, etc. The correct switch setting for all commonly used
electrolytic condensers is listed on the roller chart,

The electrolytic range control which governs the readings obtained on the meter should be set at zero
position. This is very imaportant, as with high voltages the meter may be overloaded considervably it the
electrolytic happens to be shorting when the test teads are connecied 1o it. The test leads may now be
connected to the condenser under test, making sure that the positive lead of the instrument connects to
the positive end of the electrolytic and the nepative of the instrument 1o the negative end of the
electrolytic. After the condenser has been connecied the electrolytic range potentiometer should be
advanced slowly to its correct position, as shown on the roller charn

With new electrolytics or ones that are not formed properly the needle will take some considerable time
to come down to the good position, even when the condensers are perfectly satisfactory, and it is
consequently necessary 1o leave the test on for about two minutes on condensers which have not
already returned to the “good” position. 1f howsever the needle returns almost immediately to the
“good” position there 5 no point in leaving the condenser on test any longer If the needle has not
returned to the “good” portion of the scale within about two minutes disconnect the condenser, as
profoniged testing of a shont circuited condenser might damage vhe instrument.

The scale used is the “good-bad” scale as the bottom of the instrument. Electrolytics which read on the
“bad” are ones which show an excessive leakage, and although this alone does not condemn the
electrolytic, it is quite possible that it will fail quickly under ordinary working conditions. The
guestionable section means that an elecirolvtic should be regarded suspiciously, although not
necessanily changed immediately.

The correct setting for the range selector and clectrolytic range control are shown in the roller chart.
When the test of an electrolytic is completed, the electroivtic range control should be turned to its zero
position and only advanced up to its correct setting after a condenser has been connected. Power from
AC mains or 6 volt battery is required for this rest

ELECTROLYTIC CONDENSER IMPEDANCE

This test measures the actual resistance and reactance combined of the condenser and therefore forms a
very valuable indication of its actual condition. in this test, the main selector switch is the only one
used, and this should be turned to the “El-tmp” position. As this test is carried out with AC there is no
polarity and the leads may be connected o either side of the condenser with exactly the same results.
The pasition at which the electrolytic range control is set is shown on the roller chart and this may be
brought around to its cotrect position betore the electroiytic is connected, as there is no danger of
overload to the meter.



The test for impedance utilises the same scale as the electrolytic leakage test and the condition of the
condenser can be read directly from this scale. A reading on the “bad” section definitely indicates a
condenser which has reached the end of its useful lite. On the other hand, if a condenser registers
“good” on both the leakage and impedance test it can be conlidently regarded as being in good order.
When this test is being carried out with AC power mains the needle will take up a position
approximately three quarters of the way across the scale before the condenser is connected. When the
condenser is connected to the terminals, the meter needle will drop back to a position depending on the
condensers impedance. When power is derived from a 6 volt battery by means of the built in vibrator,
the line compensator switch must be turned fully in an anti-clockwise direction so that the meter needle
does not exceed the right hand end of the scale. The needle should take up a position somewhere near
the right hand end of the scale before the condenser is connected.

GENERAL

The meter needle should normally rest at zero when the meter is not in use. Should it not do so it can
be adjusted to zero by means of the bakelite screw on the face of the meter, just below the glass.



University Tester Bata - Caps

TYPE Smfd 4GV

TYPE 4mid 250V 8 UP  RANGE SEL. CV500

ELEC. RANGE FOR LEAK 16

FOR IMP

RANGE SEL. CV25  |ELEC. RANGE FOR LEAK 30

FORIMP 93

IFOR

TYPE 10mfd 75V

TYPE {0mfd 100V
RANGE SEL. CV500

RANGE SEL. CV50  ELEC. RANGE FORLEAK 24

FORIMP 76

RANGE SEL. CV50  ELEC. RANGE FOR LEAK 24

FORIMP 76

RANGE SEL. CV150 ELEC, RANGE FGR LEAK 10

RANGE FQR LEAK §

FOR iMP 55

FORIMP 36

TYPE 20mfd 200V
TYPE 24mid 250V
TYPE 25mid 40V
TYPE 32mid ZSDV&UP

RANGE SEL. CV150  |ELEC. RANGE FOR LEAK 10

FORIMP 38

TYPE 35mid 250V

TYPE 40mfd 200V
TYPE 50mfd 40V
TYPE 50mfd 200V
TYPE 100mfd 40V
TYPE 100mfd 12V
TYPE 250mfd 12V
TYPE 400mfd 12V

TYPE 500mfd 12V

'RANGE SEL. CV50¢  ELEC. RANGEFORLEAK 6.5  |FORIMP 25

IRANGE SEL. CV500  |ELEC, RANGEFORLEAK 6.5  |FORIMP 22

'RANGE SEL. CV15¢  ELEC. RANGE FOR LEAK 8 FOR IMP 20

* RANGE SEL. CV25  |ELEC. RANGE FORLEAK 10 FORIMP 17

~ RANGESEL. CV150  ELEC.RANGEFORLEAK 7.5  FORIMP 17 |

RANGE SEL. CV25  ELEC. RANGE FOR LEAK 3 FORIMP 10

~ RANGESEL. CV 6  ELEG. RANGE FOR LEAK 16 FORIMP 10
IRANGE SEL. CV 6 ELEC. RANGE FOR LEAK 24 FORIMP 7
|RANGE SEL. CV 6  ELEC. RANGE FOR LEAK 19 FORIMP 5
RANGE SEL. CV §  ELEC. RANGE FORLEAK 18 FORIMP 4
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University Tester Data - Valves

Vaive A B Filament G [ E Equibv. Use
1A4P 2 1 4 9 36 2
A5G i Z 7 3 40 Z
146 2 1 & 4 44 2
ATG 1 2 7 H] 40 2
1B4P Z 1 4 9 38 2
1B5 t 2 1 & 4 48 2
185 d1 2 1 & 4 00 1
185 d2 2 1 & 3 100 4
iCc4 2 1 4 8 31 2
108G 1 2 7 . 5 3 2
1CE 2 1 ] | 4 40 Z
107G 2 2 7 5 40 2
1D4 2 1 5 3 28 2
105GP Z 2 7 9 36 2
1076 2 2 7 5 44 2
1DBGT P 1 2 7 5 33 Z
1D8GT ¢ 1 2 7 9 41 Z
1D8GT d 1 2 7 8 83 1
1E5GP 2 2 7 g 36 2
1E7G p1 2 2 7 4 32 2
1E7G pl 2 2 7 5 32 2
1F4 2 1 5 3 30 2
1F5G 2 2 7 5 30 2
1F6 p 2 1 § 8 42 2
1F6 di 2 1 6 5 100 i
1F6 d2 2 1 ] 4 100 1
FTGY n 2 2 7 8 46 z
1F7GV di 2 2 7 5 100 1
1FIGVY 2 2 2 7 4 100 1
164G 1 2 7 5 40 2
1G5G 2 2 7 5 28 Pi
1GEE £1 1 2 7 4 A0 2
166G 2 1 2 7 5 48 P
TH4G Z z 7 3 4 P
1H5G t 1 Z 7 5 35 2
1H5G d 1 2 7 5 70 1
1HEG ¢ 2 2 7 6 48 2
1H6G d1 2 2 7 5 100 1
1H6G d2 2 2 7 4 100 1
145G 2 2 7 5 2
1J6G t1 2 2 7 4 35 2
146G {2 2 2 7 5 35 2
1K4 2 1 4 g H 2
1K5G Z i 7 8 32 2
1KE p 2 1 6 g 35 2
1KE d1 2 1 g 4 84 1
1KE a2 2 1 g 3 B4 1
1K1G p 2 2 7 g 35 2
1K7G d1 2 2 7 4 80 1
1K7G d2 Z 2 7 5 90 1
iLd 1 7 185 6 1 2
1L5G 2 2 7 5 28 2
1M5G 2 2 7 9 32 2
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University Tester Data - Valves

1N5G 1 2 7 ! g 33 2
1N6G p 1 2 7 5 2
1NGG d 1 2 g & 1
1P5G 1 2 7 ) 33 ?
1Q5GT i 2 7 5 2% Z
1R5 1 7 185 4 29 ?
154 1 7 185, 286 3 27 2
155 p 1 1 7 6 34 2
155 d 1 i 7 3 . 100 1
174 i 7 185 8 | 31 2
1U5 b 1 7 1 & 1 34 )
U5 d 1 7 1 4 100 1
W 7 1 4 ] 13 )
1W4 1 7 185 6 3% 2
2A3 3 1 4 3 12 3
285 3 1 6 4 16 3
206 t 3 1 8 g 31 7
2A8 d1 3 1 6 4 70 1
28 d2 3 1 6 3 70 1
247 3 1 7 5 32 2
287 p 3 1 7 ) 45 2
287 di 3 1 7 5 54 1
2B7 a2 3 i 7 4 54 1
2E5 3 1 6 3 46 2
384 1 5 187, 286 4 28 2
3A8GT ¢ 1 1 287 5 2
388GT o 1 1 287 g 2
3Q8GT 1 8 287 4 29 2
V4 i 5 | 187 6 29 2
304 1 5 187, 2&6 3 28 2
354 1 5 187, 286 3 27 2
5T4 a1 6 2 ) 4 1 3
574 a2 6 2 8 & 11 3
504G at B 2 g 4 11 3
SH4G af & Z & B 1t 3
B4 al & 2 & 4 35 3
5VAG az 6 2 A 6 95 3
5W4 af 5 2 8 4 2
5W4 a2 6 2 8 6 3
5X4G at £ 7 8 3 11 3
5X4G a2 5 7 8 ' 5 11 3
5Y3G al 5 2 3 4 16 3T
5Y3G. a2 [ 2 8 B 16 . - - 3
5Y4G “al 6 7 B 3 15 3
5Y4G aZ B 7 . 8 5 18 3
523 al 6 1 1 4 2 01 3
573 a2 6 1 4 L 2
574-G al 6 2 8 4 10 3
574-G a2 6 2 g & 10 3
SRAGY d1 A 2 8 | 4 11 3
SR4GY d2 6 2 3 6 1 3
5A3 7 T | 4 3 12 3
6A4 7 i 5 3 3
BAG ti 7 1 7 3 13 3
6AB 12 7 1 7 5 13 3
AT 7 1 7 5 32 2
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University Tester Data - Valves

6ABG 7 2 7 5 32 2
6ARS 7 1 6 3 45 2
6AREG 7 2 7 5 3
GAR7 7 2 7 4 2
6ACSG 7 2 7 5 .
6ACT 7 2 7T 4 30 2
6ADT £ 7 2 7 i } 2
6AD7 p 7 2 7 5 ‘ 2
GAESGT 7 2 7 5 2
6AEEG 7 2 7 5 : 2
BAE7G gt 7 2 7 4 z 2
BAETG g2 7 2 7 8 2
GAGEG - 7 2 7 5 3
6AGT 7 2 7 4 3
BAES h 7 4 5 2 29 2
6AES t 7 4 5 2 29 p)
BAGS 7 3 4, 257 i 25 2
BALS d1 7 30 4 7 14 1
GALS d2 7 3 4 2 14 1
BAMS 7 3 4 1 3
6ANT h 7 4 5,386 2 24 2
BAN7 ¢ 7 4 5,386 9 26 2
SARTGT P 7 1 8 g 30 2
GARTGT d1 7 1 ] 5 100 1
GARIGT d2 7 1 8 6 100 1
6AUG 7 3 4 1 25 2
6AVG t 7 3 4 1 30 2
6AVE dt 7 3 4 § 100 1
6AVS 42 7 3 4 5 109 1
5AQ5 7 3 4, 1&7 5 30 3
5AKS 7 3 4, 287 1 2 2
6BAG 7 3 4 1 26 2
6BES 7 3 4 1 26 2
6BE7 7 4 5 7 ' 2
5R.J5 7 3 4 1 3
8BD7 ¢ 7 4 5,789 75 2
§BD7 d1 7 4 5 789 B 100 1
5807 42 7 4 5 788 B 00 | 1
£B4G 7 2 7 5 12 3
685 7 1 & 4 R
6BEG ¢ 7 2 7 9 30 2
6B6G d1 7 2 7 5 77 1
6B6G d2 7 2 i 7 4 77 1
687 p 7 1 7 ) 40 2
687 d1 7 1 7 5 85 1
687 d2 7 1 L7 4 85 1
8B7S p 7 1 7 3 40 2
8B7S d1 7 1 7 5 85 1
BB7S d2 7 1 7 4 85 | 1
6BB8-G b 7 i 7 g 40 | 2
6B8.G d? 7 4 7 5 74 1
6B8-G 42 7 1 7 4 7 1
8C4 7 3 4, 185 6 2
8C5-G 7 2 7 5 33 2
5C6 7 1 6 g 35 2
6C7 p 7 1 7 ) 2
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University Tester Data - Valves

T

31
46

26

33
a0

0
42

13
38

d1

d2
t1

t2

t1
t2

11

6C7
6C7
6C38
6CB

606
6D7

6DEG
BES
6ES
8EH
6E7

5F5-G
5F6-G
6F7
6F7

BFBG
688G
8G5

6G6G

GGG -

75
75

d1

8G8G -

sGhe T

d2

14
14
32

33
29

29
27

16

25

18

16

e

L

a1

d2

{1

te

o

{1

2

5, 388

4

13
13

100

33
50

1

28

80
80

51,2, 758

4

od

t1
té

d1

d2

d1

42

6H6-G
6H6-G
6J5-G
5J6
646

6.J1-G
648-G
6J8-G
656

6KE-G
6K7-G
EK8-G
613G
6L8-G
8L7-G
6J6
6J6

6M35
B35

BNEG

6N7-G
6NT-G
6N8
6N8
BN8
&P3

6P7G
EP7G

6Q34

BQ7-G

6G7-G
6R4

GRT-G
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University Tester Data - Valves

BR7-G d1 7 2 7 5 1
ERT-C d2 7 P 7 4 1
657-G 7 2 7 9 32 2
6SA7 7 2 7 5 27 p;
65C7 t1 7 7 8 4 26 P
65C7 {2 7 7 ; 8 3 26 7
BSFS 7 7 8 3 2
65F6GT o 7 2 8 2 32 2
65F7 B 7 7 3 2 2
65F7 d 7 7 8 5 1
6547 7 2 7 4 25 2 ;
55K7 7 2 T 4 27 F
5SL7GT t1 7 7 4 1 26 2
BSLTGT t2 7 7 3 4 26 2
6SN7GT t1 7 7 8 1 32 )
6SN7GT t2 7 7 8 2 30 2
§3Q7 t 7 7 ‘: 5 2 a0 p
65Q7 d1 7 7 \ 8 5 80 1
85Q7 d2 7 7 ‘ & 4 80 1
6SR7 t 7 7 8 2 p)
6SR7 d1 7 7 8 5 1
6SR7 42 7 7 8 4 1
6SS7 7 2 7 4 2 !
6T7G t 7 2 7 9 31 2 i
6T7G d1 7 2 7 5 90 1 5
677G d2 7 2 7 4 90 1

8U5 7 1 3 3 43 2
6UIG: . 7 2 7 9 33 2
6V6-G: 7 2 7 5 12 3
8VIG 7 2 7 9 43 2
8V1G d1 7 2 7 ‘ 5 90 1
BVIG d2 7 2 7 ; 4 80 1
BW4 7 7 g 5 3
BWTG 7 2 T 9 30 2
6X4 ¢4 7 2 4 & 0 3
6X a2 ! 3 4 L =
BXSGT “at T Z 7 3 1@ 3
GX3GT i oAl o T 2 7 5 10 3

8Y5 al 7 1 & 3 3
6Y5 a2 7 i 6 5 3
EY6G 7 z 7 5 75 3 |
BY7G i1 7 2 7 5 2
6Y7G 12 7 2 7 4 2
624 at 7 1 5 2 11 3

824 a2 7 1 5 3 i 3
875 at 7 1 256 5 3

BZ5 a2 7 1 P 286 3 3
627G t1 7 2 7 4 3
677G ¥ 7 2 7 5 3
82Y5G at 7 2 7 3 3
62Y50G a2 7 2 7 5 3
7A4 7 i 8 6 32 7
7A5 7 2 7 b 11 3
7AB 7 i 8 3 1 %
7A7 7 1 B 8 2
748 7 i 8 4 2
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University Tester Data - Valves

184 7 1 P8 3 2
7BSLT 7 1 g 3 20 3
786LM t 7 1 8 3 0 2
TB6LM d1 7 1 8 g 80 1
7B6LM d2 7 9 8 6 8 i
7B8LM 7 1 8 4 32 2
187 7 i 8 6 2
7C5LT 7 1 8 6 8 3
7C6 t 7 1 8 3 2
7C6 d1 7 T 1 8 5 T
7C6 d2 7 1 ; 8 5 1
ey 7 1 P8 6 35 2 |
7E6 ¢ 7 ] | 8 3 10 2 .1
7E6 d1 7 1 8 5 80 1 l
7E6 d2 7 1 8 6 80 1 5
TE7 p 7 1 T 2
TET di 7 1 ! 8 4 i i
7E7 d2 7 1 I8 3 1
1F7 t1 7 1 I 5 28 2
TF7 t2 7 1 i 8 4 28 2
167 7 1 8 6 2
THT 7 1 8 6 24 2
147 p 7 1 a & 30 2
137 { 7 1 8 4 30 2
N7 t 7 1 8 5 30 2
TNT t2 7 1 8 4 30 2
107 _ 7 i 8 4 26 2
Y4 at 7 1 8 3 14 3
Y4 a2 7 1 8 & 14 3
12A5 7 6 187 4 3
12A6 9 2 7 B 3
1287 o 9 1 7 g 21 3
12A7 r g 1 b7 5 10 3
12A8GT g 2 17 5 32 ?
12AT6 £ g T 4 3 28 2
12ATE d1 3 3 1 4 & 80 1
12076 a2 5 3 4 5 B0 1
12ATT £1 7 4 589 2 247 2
12477 £2 7 4 488 7 i 2
12AU6 9 3 4 1 15 2
12A17 t1 7 4 589 7 277 2
12AU7 12 7 4 489 7 2
12AX7 t1 7 4 589 2 25 2
12AX7 t2 7 4 489 7 25 2
12BAS g 3 4 1 26 2
12BES 5 3 \ 4 i 26 2
1288GT ) 9 2 7 | 8 7
12B8GT ¢ g 2 7 8 7
12C8 b g Z 7 9 2
12C8 g1 g 2 7 5 q
12C8 d2 9 2 7 4 1
12F5GT 9 2 7 5 2
12H6 d1 g 2 7 3 14 i
12H6 d2 g 2 7 5 14 i
12J5 g 2 7 g 2
12J71GT 9 2 | 7 g 33 2
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Liniversity Tester Data - Valves

12K7GT ] 2 7 9 35 2
12K8 ) 2 7 5 ]
12Q7GT t ) 2 7 g 28 2
12Q76T d1 9 2 7 5 80 1
19Q7GT d2 ;] 2 7 4 80 1
12SA7 9 2 7 5 2
125C7 t1 9 7 8 3 Z
128C7 t2 9 7 8 4 2
125F5 ) 7 E 2
12SF7 p ) 7 g 2 2
12SF7 d g 7 g 5 i
12SG7 a 2 7,385 | 4 2
12547 9 2 1 4 2
125K7 9 2 i T 4 2
12B7 g 1 3 B 2
12SNT t 9 7 8 4 2
12SN7 {2 g 7 8 1 )
128Q7 t 9 7 8 2 30 2
125Q7 d1 9 7 8 4 84 1
12507 d2 ) 7 8 5 84 1
12SR7 t 9 7 8 2 2
12SR7 d1 9 A 5 1
12SR7 a2 9 7 | 8 4 1
1223 9 1 L4 2 10 3
14AF7 t1 g 1 3 4 2
14AF7 7 b 1 ] 5 2
1486 £ g 1 8 3 2
1486 d1 g 1 8 5 i
1485 d2 9 1 8 § 1
14B8 ] 1 8 4 2
14C5 9 1 8 6 3
14C7 9 1 8 6 2
1465 ¢ g 1 8 3 2
14E6 d1 g 1 B 5 1
14E8 42 5 B [ 3 1
14E7 H g 1 8 & 2
14E7 di g 1 8 3 1
1467 dz 9 1 8 5 1
14F7 t 3 i 8 4 2
14F7 £2 9 1 8 5 2
14H7 ) 1 8 § 2
14J7 t g 1 8 4 2
1447 p g 1 8 5 2
14N7 1 B 1 8 4 2
14N7 2 9 1 1 8 5 2
14Q7 4 1 B 4 2
14R7 o E) 1 2 3 2
14R7 d1 9 1 ;B 3 1
14R7 d2 g 1 8 4 1
1457 ) 1 2 ) 2
147 ) 1 8 3 2
i5 F; i 5 g 40 2
19 pt 2 1 & 3 34 2
19 p2 2 1 : B 4 34 2
24A 3 1 .5 9 38 2
25A6-G 10 2 7 5 14 3
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University Tester Data - Vaives

25A7G p 10 2 7 5 3
25A7G r 10 2 7T 6 3
25ACS 10 2 7 5 3|
2585 10 1 6 | 4 2
25B6G 10 p) 7 1§ 3
2588 ¢ 10 2 7 ! 8 2
2588 p 0 2 7 9 2
7506 10 2 7 5 3
25L6-G 10 2 7 5 10 3
25N8 10 2 7 5 3
25Y5 . al 0 1 3 p; 10 3
25Y5 a2 10 1 s 5 10 3
2524 10 2 L7 5 3
2575 al 10 1 ) 2 10 3
2525 a2 10 1 5 5 10 3
2576-G a1 10 2 7 3 10 3
2526-G a2 10 2 7 5 16 3
% 1 1 4 3 42 2
27 3 1 5 4 3 44 )
30 2 1 4 3 40 2
31 2 1 4 | 3 48 2
32 2 1 4 9 43 2
2LZIGT p 11 2 7 5 14 3
INZIGT 5 11 2 7 & 10 3
33 2 1 5 3 33 2
34 2 1 4 g 40 2 !
35 3 1 5 9 40 2
35A5 11 1 8 6 3
35W4 12 3 486 5 8 3
3523LY L 1 8 2 3
3524GT 12 2 7 5 8 3
3525GT 10 7 23 5 3
35L6GT 12 2 7 5 3
35 71 5 9 38 2
37 T 3 41 2
38 7 5 g 21 2
39 7 1 5 1 3 13 z
41 7 i 6 4 20 3
4200 R 7. i 6 4 18 3
43 w1 . 6 4 14 3
44 T . 1 I 5 ) 33 2
45 T 3 1 4 3 7 2
4573 11 1 1 7,286 p) 3
4525GT 12 300 7 5 3
46 3 i 5 3 16 3
47 3 i 5 3 16 3
48 11 1 6 4 40 3
49 2 1 5 3 13 3
50 8 1 4 3 27 3
5015 12 T r s 1 10 2
50C5 12 . 3 1 4285 6 90 3
50L6GT 2 2 7 5 3
50Y6G at | 12 ] 7 3 10 3
50Y6G a2 | 12 2 7 5 19 k|
53 t1 2 1 7 3 13 3
53 t2 3 1 7 5 13 3
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University Tester Data - Valves

42
90
90
35

33
33

20

19

70
70

34
32
KE]

oy

13
13
16
416
21

10
10
8.5
9.3
11
11
43
90
30
19
28
30
25

[
g

40

38
33
36
36

£

o3

g

28

30
10

18
17

o4

27
30
30
1

o5

(3]

3

[

Fome

35
55
55

di

d2

d1

a2

i1

al
REE 7 SR

at
az
af

a2
at

a2
at

ad

41

d2

d1

d2

58
37
58

L R L e

1A
75
75
7h
76
i1

78
79
74

BO

81

82
B2
83
83

83v

83V
84
84

85
85

85
89

104V
164V
244V

354V
867

904V

A208

A408

Ad1E

A425

Ad4Z

AB09

AB15

AB42

ABC1

ABCY

ABC1

ACO44
ACOS4
AF2
AF3
AF7
AK1

AKZ
AL2
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Liniversity Tester Data - Valves

AL3 5 2 3 5 ) 3
AZ1 at 5 2 3 5 10 3
AZ1 az 5 2 3 8 10 3
AZ3 at 5 2 2 5 19 3
AZ3 a2 5 2 3 | 8 10 3
B205 2 1 & 3 2 2
R217 2 1 4 3 40 ! 2 |
B240 t1 2 1 6 3 28 2
B240 t7 2 i 6 4 28 2
B242 2 i 4 3 30 2
B255 2 i 4 3 29 2
B262 2 1 4 13 R
B40S 5 1 4 3 23 2
B406 5 1 4 3 6 2
B409 5 1 4 3 36 P
B443 5 1 4 3 5 2
B605 7 1 4 3 35 2
CBCY t ) 2 3 9 29 2
CBCH d1 ) T 6 18 1
CBCt d2 g A 5 18 1
cC1 g 2 3 ) 35 2
CF1 g 2 4 9 27 2
CF2 ] 2 3 5 33 2
CF3 ) 2 3 3 28 2
CK1 ) P) 3 6 28 2
CBL3 t 12 ) 3 g 8.5 3
CBL% dt 12 2 3 3 46 1
CBL1 d2 12 2 3 5 46 1 a
ClLz2 10 2 3 g 10 3 |
cLé 12 ? 7 B) 85 3 f
CYIG 11 p) 3 5 7 3
cY?2 at 1 2 3 5 R
cY2 a2 1 ? 3 8 ] 3
€Y31 16 2 7 5 3
€243 2 1 5 3 78 7
C243H 2 1 5 3 2% 2
cad3 5 1 5 3 28 2
C442n 5 1 5 3 33 2
C643 7 1 5 3 28 3
DHTS B 9 2 7 9 28 2
DH7E d1 g 2 7 4 100 1
DHT6 42 g 2 7 5 100 1
DOZ6 5 1 4 3 14 3
puU2 at 5 1 4 2 14 3
pUz a2 5 i ) 3 14 3
puia 5 i 4 ) 15 3
DW4 af 5 1 4 2 15 3
DW4 a? 5 1t 4 3 15 - 3
E409 5 1 I 3 28 2
E415 13 T 3 i3 1 2
E474 5 1 3 3 73 3
E424N 5 i 5 3 75 P)
E435 5 1 5 3 2
E442 5 7 g 3 32
E443H 5 1 5 3 T3
E443N 5 1 5 3 T3
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University Tester Data - Valves

E444N d 5 1 3 3 1
E444N t 5 1 8 4 2
E445 3 1 5 3 73 2
E446 5 1 7 5 25 7
E4d7 5 1 7 5 25 7
E452T 5 1 5 3 25 2
£454 t 5 i 7 g 32 3
£454 di 5 1 7 6 100 1
E454 d2 5 1 7 4 100 1
E455 5 i 5 3 2
E463 5 1 7 5 10 3
EB4 di 7 7 3 5 10 1
EB4 42 7 7 3 7 10 1
EBC3 t 7 Z 3 g 29 2
EBC3 a1 7 z 3 6 33 Z
EBC3 42 7 2 3 5 33 1
EBF1 D 7 Z 3 9 48 2
EBF1 di 7 2 3 8 80 g
EBF1 42 7 ) 3 5 80 i
EBF2G P 7 1 8 3 27 2
EBF2G d 7 1 8 g 25 1
EBF2G d2 7 1 8 6 25 1
EBF2P n 7 1 8 g 77 2
EBF2P dt 7 1 8 6 25 1
EBF2P d2 7 1 8 5 75 1
EBF35 D 7 1 8 9 27 7
EBF35 a1 7 i B 5 25 1
EBF35 42 7 1 8 6 75 1
EBL1 b 7 2 3 9 10 3
EBLA di 7 2 3 8 46 1
EBLA 42 7 2 3 5 46 1
EBL31 P 7 2 7 9 10 3
EBL31 d1 7 3 7 4 50 1
EBL31 d2 7 2 7 5 50 1
ECH3G 5 7 7 7 ) 3
ECH3G t 7 ) 7 5 77 7
ECH3P o 7 2 3 3 26 7
ECH3P t 7 2 3 5 28 2
ECHAG n 7 2 7 3 2
ECHAG t 7 2 7 5 77 2
ECHAP P 7 [ 8 E] 7
ECH4P t 7 1 g 5 2
ECH35 P 7 2 79 28 2
ECH35 { 7 2 7 5 32 2
EF5 7 2 3 g 18 2
EF6 7 2 3.9 17 7
EF38 7 2 7 g 70 2
EKA 7 2 3 3 30 2
EKZ 7 2 3 5 30 2
EKZG 7 2 7 5 30 z
EL2 7 2 3 3 10 3
Eia 7 2 3 5 g 3
EL3G 7 2 7 5 E] 3
EL3N 7 2 3 8 10 3
EL3NG 7 2 7 5 10 3
ELS 7 2 3 6 10 3

Page 11




University Tester Data - Valves

EL33A 7 2 ] g 3
EM1 7 2 36 70 )
EM3 7 2 3 6 34 2
EMA 7 3 2 8 28 2
£22 at 7 2 3 5 14 3
EZ2 a2 7 2 3 8 14 3
EZ3 at 7 ; 3 5 10 3
EZ3 a? 7 2 3 8 10 3
EZ4 at 7 2 3 5 10 3
EZ4 a2 7 2 3 8 10 3
W3 at § 1 4 2 10 3
w3 a2 5 1 4 3 10 3
KBC1 (P BASE) ¢ ) 2 3 g 32 2
KBC1 (P BASE) d1 2 2 3 6 76 1
KBC1 (P BASE) d2 2 ) 3 5 76 1
KBC1 (8 PIN) 2 1 6 g 32 2
KBC1 (6 PIN) d1 i 1 6 4 76 1
KBC1 (6 PIN) d2 2 1 & 3 76 1
KDD1 11 2 2 3 & 38 2
KBD1 t2 2 ) 3 7 38 2
KC3 2 2 3 6 2
KF1 2 i 6 4 27 2
KF2 2 i ] 4 27 2
KF3 2 2 3 g 35 2
KF3G 2 2 7 9 35 2
KF4 2 2 3 3 35 2
KKz 2 2 3 5 40 2
KK2G 2 2 7 6 40 2
KLi2 t4 2 2 3 G 29 2
KLL3 {2 2 2 3 1 23 2
KLd 2 2 3 6 29 2
KL4G 2 2 7 5 29 2
KL5 2 2 3 6 a2 3
KTE1 7 2 g 5 7 3
KT56 7 7 7 5 it 3
KT 17 2 7 5 )
PEN.AVA 5 % 7 I 5 16 3
PM1A 2 1 4 3 38 2
PM1HE 2 1 4 3 2
PMAHL Z i 4 3 32 2
PM2 2 1 4 3 2
PM2ZA 2 1 4 3 28 2
PM2B t4 2 1 3 3 36 2
PM2B t2 2 1 3 4 30 2
PM2BA 1 2 1 5 3 30 2
PM2BA 12 2 1 3 4 30 2
PM2DK 2 1 4 3 kY 2
PM3 5 i 4 3 39 2
PM4 5 1 4 3 35 2
PM4ADK 5 i 1 3 32 2
PMSX 7 1 4 3 28 2
PM6 7 1 4 3 35 2
PM12 2 i 4 3 30 Z
PM12A 2 i 4 3 29 2
PM12M 2 1 4 3 23 2
PM14 5 1 4 3 36 2
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University Tester Data - Valves

PM1E 7 1 4 3 35 2
PMZ2 2 1 5 3 29 2
PMI24 2 1 5 3 27 2
PM24 5 1 5 3 33 2
PM24A 5 1 5 3 29 2
PM24B 5 1 5 3 19 Z
PM24M 5 1 5 3 24 3
P26 7 1 5 3 28 2
PM202 2 1 4 3 2
PM243 3 1 5 3 17 3
PM252 2 1 4 3 2
PRR254 5 1 4 3 74 2
PM256 7 1 g 3 2
S4VA 5 1 .5 5 33 2
S4VR 5 1 |5 3 25 2
sP2 2 1 A 4 20 Z
sP4 5 1 7 5 25 2
TDD2 t 2 1 6 9 32 2
TDD2 d4 2 1 6 4 78 1
TODZ d2 2 1 3 3 76 1
TDD2S t 2 1 6 g 32 2
TED2S d1 2 1 6 4 76 1
TbD2S d2 2 1 6 3 76 1 i
TDD4 ¢ 5 1 7 9 32 2 !
TDD4 d1 5 1 7 3 100 1
TDD4 d2 5 1 7 4 100 1
52 at 6 2 8 4 11 3
Us2 a2 8 2 8 6 14 3
u76 11 2 7 5 3
Vp2 2 1 B 4 35 2
VP4 5 1 7 5 25 2
W76 9 2 7 ) 2
X610 h 7 ? 7 ) 22 2 |
X61M £ 7 2 7 5 2 L2
L76M h g 2 7 a P2
X760, t g p: 7 b2
277 LT 3 4 i 0 U 2
%001 ' 7 3 4, 287 f 312
5002 7 3 4, 287 8 0 0 2
9003 7 3 4,287 1 30 2
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