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. MODEL 960 TRANSISTOR RADIO ANALYST

What The Model 960 Transistor Radia Analyst Wil Do

Some idea of the inherent yersatiity of the Model 960 can be gajved by an
examination ol its leatures

The Modet 960 provides:

1. A signal generator that tunes from 2501 to 2 2mce 1n two bands  The culput
level from the gencrator 1s variable and may be used for Signal Tnjection or RF
& 1F alizoment  The generator can be operated wrth an internal 2ke tone or
lefl unmodulatrd

2. A 2000 eycle signal at the front panel for Signal Tnjection mto the Audio
section of a 1adie. The stgnal level 1s adjustable by a [ront panel control

A 2000 cyele low mpedance signal for Signal Injechion direcy inlo the voice
coit of the radio reeciver

3. A buwlt in “In Cirewit’ transistor fester for in cireunit lesting of the tran-
sistons, This section also may be used as a D (0 Signal Tracer [or raptdly localizing
a dead stage. The test is made using the Dyna Trace which is a single piobe

4 A metered power supply for powenng the radio undler test. The current
ranges are 0-15ma and 0-150ma. Roth are prolected against meter damage n the
event of a short eircurt  This unigue power supply provides any voltage fiom zero
to 12 volts m 134 volt steps  Even radios emploving lapped power supplies may be
fully aperaled from this built in souree

3 A two range DC vacuura {ube voltmeter. The voltage ranges are 0-15 arned
0-13 volts. The meter 15 [ully protected agammst accidental overloading DBeing a
VIVM the inteinal mpedance v high and therefore does not araut load or
cause erroneons readings

& An ohmmeie) in the VI'VM seciion  Tis resistance range is such that it has
a TK ohm eenier scale and a 1 megohm full scale reading  The voliage across the
ohmmeter Ieads is 1.5 volts thus peimitting the safe testing of low voltage
electrohvtics

7 An aceurate “ont of circuit” test {or transistors  Leakage and Bela are
indivrdually tested ILeakage is 1ead directly on a GOOD-BAD scale The Bela
is read divectly on a 0-150 BETA scale or on & GOOL-BAD scale. A socket and
chip leads are on the bhiont panel fo) transistor lesting There 15 also a PNP-NPN
switeh Tor fransistor polarity
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CONTROLS AND JACKS

B hat They Do and How They Work

K

Tle, Model 960 Transistor Radio Analyst 13 a complete ms{rument for 1se in
the servicing of transistor radios. When using this new nstruinent for lhe first
time the best way to become familiar with the controls and signals ts to make a
“Dry 1un’ on a known good radio. Carefully observe the effecls of the cont rols and
signals. TE is the puimose of Lhis section to familiarize the technician with all of
the operating conliols of the Analyst.

SELRCTOR SWITCIL . . The main SELECTOR switch, located just to the
1ight of the meler enables the lechnician lo select the desired function of the
Analvst

The first posilion is OFF and disconnects the AC 1ine power mmput io Lhe
instrument When the SELECTOR switch 1s 1n any other position, the instrument
is m opcration

The next two positions aie the 150 ma and 13 ma current ranges. In these
positions the meter is comnected m seres with the huilt in power supply and
meters the current drawn by the load. The powel supply for operating transistor
rachios 15 operation i all positions except OHMS, TRANSISTOR OUT CKT
and OFF  This inteinal power supply must be nsed when performing the ‘i
cirouit’ tosts with the DYNA TRACTE and whon metening the current iz {he 130
ma and 13 ma posilions of the selector switch

POWER SUPPLY JACKS . To connccl aadio to the power supphr insert
a red test lead into the POWER SUPPLY jack marked 07 This 1s the plus
teimnal of the power supply and connects to the terminal of the radie that would
connect to the plus termminal of the battery Insert the black test lead into the

+ 0 15 3 45 5 7.5 9 105 2

RED TEST BLACK TEST
LEAD LEAD

Fig. 7—9V Power Supply Connections,

voltage jack corresponding lo the battery voltage of the radio. Tf the radio uses a 9@
volt battery the black lead would plug into the 9 volt jack. The voltages at each
jack are marked on the panel directly above the jack.

Tn Tig. 1 the tesi leads are shown connected for 8 volt operation. Tf the radio
under test used a 6 volt batterv the biack fest lead would plug into the 6 volt
jack. See Fig. 2. Whencver using the Analyst power supply 1he battery in the
1adio must be remnoved

In all cases the red test lead connects to the positive teyminal of the radio and
the black test lead connects to the negative termumnal of the radio. With the radio
connected and operating, the current drawn by the radio will be indicated on the
meter when the selector switcl is in the 150 ma or 15 ma positions.

4

The cuirent drain of the radio 1s a very ymporiant reading to make and will
often indicate the defect in the radio. Normal currents drawn by the radio will
vary from set to sel. but the manufacturers’ service data will usually snpply this
information.

A 9 volt radio for example will chaw aboul 4 or 5 ma ar mimimum voluine
and 8 or § ma at normal velume. Currents much in cxcess of this would indicate
inlernal defects and would certainly result in reduced battery life.

RASARAAN,

RED TEST BLACK TEST
LEAD LEAD

Fig. 2—6V Power Supply Connections

1t the radio to be serviced employs a tap (such as will be found 1 1adios operal-
ing from 3 and 45 volt supphes) a third connection must be made (o the power
supply TFig 3 shows the connection to a radio using a tapped batters voltage

I this circuit the common or ground is the positive end of the buttery and the
mosl negative i 60 volts Neotice that there is a tap at 3.0 volts below the 60
volt point  To connect such a radio to the Analyst power supplv proceed as

IT o) 15 3 45 6 7.5 9 10.5 12 7
BLACK TEST
LEAD

BLACK TEST
LEAD

RED TEST
| EAD

Fig. 3—&V Tepped Power Supply Connections

follows: Insert a red lest lead into the jack marked “0”. This connects to Lhe
positive terminal ot the radio which is the point where the plus terminal of the
baltery would counect. Tnsert a black test lead into the jack corresponding to
the batlery voliage which, in the case of Fig. 3, 1s 6.0 volls. Since schematically
the tap is shown as {wo cells less than 6 volls. it 13 at 3 volts. Insert a third

5
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test lead 1nto Lhe Analvsl jack that 15 marked 8 volts on the power supply of the
Analyst Nolice that under each voltage jack there s drawn the symbol for a
battery The 3 voll point 15 two cells less than the full battery vollage The
panel is marked 1 lhis manner (o correspond with the way n which batieries ace
drawn on schematic diagrams. 4

Nate: The Model 980 develops ts voltages from the AC power hne. If
yvour hine voltage i~ higher or lower than the nommal 1eading of 117V, the DC
output voltage on the Model 960 will vary by the same percentage. Obviously
ihe current drawn by the transistor radio will likewise increase or decrease by
a similar percentage A shighlly higher o1 lower radio cuirent ean be attributable,
therefore, to this line voltage increase oL decrease. This should be kept in mind
when measuring the total 1adio current.

N CKT — DYNA TRACE

The nexi position of tle SELECTOR switch is the test marked "IN CKT”.
This is perhaps the most useful test employed in the Analyst Since only a
single probe is needed when this test is used f{or signal iracing or, in cireuit
testing of transistors, it is a very rapd melhod of locating a defective stage or
transistor ‘T'o use {his test the 1adio must be connected to the Andlyst power
supply auch not to an external hattery

Turn the SELECTOR owitch to the TN CKT {est posilion anrl connect the
racho to the power supply When switching from the 150 ma, thru the 15 ma, to
the IN CKT lest position yon may go bevond tull scale on the 15 ma position
This should be of no concern smce the meter is fully potected against overload
Tusert the Dvna Trace into the IN CIRCUIT TEST signal jack This jack is

Fig. 4—Anlenna DRisabling by Sherted Tum.

located just below and to ihe right of the mejer. Whenever using the Dvna Trace
{est lurn the volume control on the radio {0 miminrum. Take a picce of hare copper
wire and wrap it around the Teopstick of 1he radio and shait the ends together
Ting is shown in Fig. 4

The puinose of this shorted turn is 10 load Lhe antenna ciremnt thereby keepmng
the radio from picking up a broadeast wtation and disturbing the test In the
case of a dead radio this would net be necessary  The contiol marked IN CIRCUIT

6

*METER SET. located just to the right of (he 1IN CIRCUIT TEST signal jack is
achjusied uniil the pointer on the meter resls inside the green area of the meter
seale marked IN CKT SET. Sec I'ig. 5

Rotate the PNP NPN switch to the proper position lor the transisior being
tested Take the DYNA TRACE and touch it to the base of the ontput Lransistor.
The pointer on the meter will pow swing out of the GREEN area and read np
ihe scale ‘This indicales that the transistor is working and can amplify a signal
Tt further incdhicates that the DO circnitry of the stage 19 working properly  Repeat
this test on the remaining lransisiors m the radio REach time the DYNA TRACE

POINTER RESTING
IN GREEN "IN CKT
SET" AREA.

Fig. 5—In Ckt Ser.

15 tonchecd 1o the base of a transistor the pownter will swing up scale and out of
the GREEN area Some stages will cause the pomter to go ofl scale while others

may just barely move the pointer out of the GREEN aiea. As long as the pointe
moves up scale tlis indicates that the stage 15 operating and that the DC circuitry
is O.K When a stage is reached that does not make the pointer read up the
meter seule, a defective stage or transistor has been located A fow simple vollage
readings will quickly isolate the defect to {he component or to the transistor
itself This will he explained more completely under the section entitled
TROURLE SHOOTING

OUT CKT TEST — TRANSISTOR TESTING

Following the IN CKT position of the SELECTOR switch is the OUT (KT
(oul of eircuit) lest lor transistors. This test should be used (o confirm whether
or nol a transistor ts defective The test should be made wilh the frapsistor out
of the eircuit A test tor both Leakage and Beta (11} 1~ made and both teste
can be read on a GOOD-BAD scale. In addition the true value of Beta can he
read on the 0-150 scale The Leakage lest 1s the Icco tesl which iz the leakage
hetwoon collector and emitler High leahage between base and collector will shaw
uh on the Beta lesl as a high Beta reading and will probaldy read in the bad area
ot the meter scale

The Beta test 18 a DO tost where a hxed amount of current is applhied to the
base of the transistor and the resultant coilector current 1ead on the meter The

7
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meler scale is calibrated direcily on the 0 150 range in Bela. The GOOD-BAD
scale for Reta 1s bascd on certain assumptions concerning transistors found in
portable radios.

A lransistor whose Beta is less than 20 s mmsm.wm:xv, not considered useful
m a radio. Between 20 and 30 is considered questionablé. From 30 to 110 18 the
area into which most transistors will fall and this is considered a good transistor.
The area ahove 110 15 marked questionable (?) and then BAD. Transistors that
fall milo thus region wall usually have high base to collector leakage and are not
considered useful. Since the actual Beta of trangistors found in poitable radios
13 rarely known, this GOOD-BAD scale will be extremely helpful in determimng
the guality of a fransislor  As a general rule defective radio transistors usually
have high leakage, shorted or open junctions. T.ow Beta units will not normally
result 1in a dead radio, but might result in low gain  Tn high Bela iransistors it
15 possible that the reading may go off or lo full scale and the leakage not be
excessive. In that case check the manufacturers specifications T leakage 19
again checked after the Beta test allow the leakage reading to go down as the
transistor cools.

To perform 1le out of circurt test, connect the transisior 1o lhe clip leads
marked E {emilter). B (base) and C (collector). If the transistor is a tetrode
connect B2 to Base = 2. otherwise leave the B2 ¢lip discouneccted If the transistor
has stiff wire leads simply plug the transisior inlo the socket As an aid in
idenlifying the emitter base and collector leads, the more common hasiogs for
transisiors 15 shown in I'ig 6A  The location of the E, B & C of the tesl socket
of the Analysl 15 shown m Ing 6B

BASE DIAGRAMS

B

C
E\@ ’ .
m 1
b

t 1

S .
wrtea 7 | ¢ O_LECTOR

B 8 2456

€ ,éA .@ﬁ St
B " INTERLEAD B 82
SHIELD
Fig. 6A—Transistor Basing Configurations. Fig 6BE—Transistor Socket
Cennections.

If the transistor 1s kuown to be a PNP or an NPN set the switch located under
ibe meter to the proper position With (he fest switch (under the meler) in Lhe
LEAKAGE posilion, the leakage can be read directly an the GOOD-BAD scale
(LEAK) Tf the leakage is within tolerance (GOOD Region) switch to the BETA
position Read the numerical value of Reta directly on the 0-150 scale, or on the
GOOD-BAD scale. It is nol absolutely necessary that it be known whether the
transistor is NPN or PNP By a process of elimination the transistor can be
tested without this information,

Let us test an unknown transistor. ‘1'est the transistor with the PNP-NPN
switch in the PNP position. 1f the transistor shows low leakage and reads on the
Beta scale the transistor is good and is now known to be a PNP  Tf the transistor
shows ‘no leakage and no Befa, swilch lo the NPN position. If the transistor tests
good in this position, the Iransistor is pow known {o be good and of the NI’N
variely. If the transistor tests BADD in bolh pomitions of the PNP-NPN switch
the {ransistor is defective and must be replaced with the same or equivalent type
Certain transistors, those vsually found in high frequency circuils of I'M sets, elc.,
may lhave very high Betas. 1f vou note a high Beta reading check the manufac-
turers specification.

As an aid in the replavement of transistors a eross reference in the rear of
tlus manual shows American replacements for Foreign tvpes

8

VTVM

The next wwo positions of the Selector switch activale the VIVM. The 0-15 and
0 1.5 volt ranges are read on the 0-15 seale of the meter

To use the VTVM sel the Selector switch 1o (he 15 or 15 voll positions Power
s still being supphlied to the radio under tesl from the bwlt in power supply.
Insert a red and a black test tead into the 1ed and black jacks respectively marked
VIVM Short the test leads together and adjnst the VIVM sero control {m
zero reading on the left side of the meter. These jacks are located just to the right
of the power supply sinp. You are now readv to mahe voltage readings. When
connecting 1he fest leads into the curewit be sure to observe proper polarity  Tf
the meter reads nepalively simply reverse the test leads.

Unlike vacnum tube @ircuits, where negative is usually ground and positive
goes to the plates of the {ubes, transistors can operale either with the positive
or negative at ground Tt s somelimes convenient to remember that the middle
lelter of PNP or NPN stands (o1 the potential of the collector A PNP transisior
would have a negatne collector potential with respect to crmitter while the base
would be biased to the same negative direction as the collector Just the opposite
would be fiue of an NPN type of transistor.

The lowest range of the VIVM is 1.3 volts full scale and each scale division
corresponds o .03 volts. It is thercfore possible to read small voltages to as [ow
as 025 volls. This feature is extremely useful in measuring base {o emilter bias
which 15 uisually in the 1ange of 0.1 to 03 volts. The meter is protected against
damage due to accidental overload. The high input 1mpedance of the VI'VM
pievents cirenit loading which could eause reading errors or a change of operating
conditions which might cause damage to a transistor or cireuit component Do
noi leave VIT'VM leads connected to the cireunt in any other position of the
SELRCTOR switch

OHMMETER

The Ohmmeter is connected in the last position of the SELRCTOR switch
(OHMS). In the OHMS position power to the radic under test 1s automatieally

T POINTER RESTING AT
| “NFINITY' ON OHMS
SCALF.

Jmo. 7—Ohmmeter Set at Infinity.

discannected. Yo operate ihe Ohmmeter msert two test leads nto the red and
black jacks marked VIVM Short the ends of the two test leads together and
adjust the front panel contiol matked VI'VM ZERO until the pointer on the
meter reads on the left side of the meter scale

With the test leads open adjust the front panel control mairked VIVM OHMS
until the pointer comes to rest at the wmfimtv pont ( %€ } at the right hand edge of
the meter scale. See Fig 7 You can now read the value of resistance by con-
nectimg the test leads acioss the part to be measured.

B
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Capacitors can also be tested for leakage or shoarts by conmecting the test
leads across the suspected capacitor. Since the voltage at the terminals of the
leads is no more than 1.5 volts you can test all capacitors {ound in transistor radios
withoul danger of damaging them. When testing electrolytics be surc to obscrve
polarity. Reverse polarity across an electrolyvtic can dedtrov the capacitor The
red jack on the panel 15 positive with respect Lo the black jack

The front to back ratio of diodes can also be measwied on the Ohmmeter. ‘Che
resistance in the forward direction should be quile tow while in the reverse direc-
tion the resistance should be quite high. A front to back ratio of about 100 o 1
is common for a good diode If the resistance of the diode in both directions is
equal. that 18 very lngh or very low, then the diede is defective and should be
replaced.

. AUDIO SIGNAL INJECTION

The next function of the Analsst to be covered is the Audio Signal Injection
section. The audio injection circuits of the Analyst are in operalion in all posi-
tions of ihe Selector switch except OFF. Two outputs are provided: One (marked

— VIVM + VOICE COIL AUDIO  RF

© ©

OUTPUT

~——2000 CYCLES

Fig. 8—Voice Coil Injection.

VOICE COIL) is for low impedance circuits such as tondspeaker voice coils
Tig 8 shows tesl leads connected for VOICE COIL SIGNAT, INJECTION The
{(—) minus lead from Y I'VM jack is necessarv only tor Voice Coil Signal Injection

The second tmarked AUDTO OUTPUTY) 1s used for all other Audio Signal Tn-
jection functions. See Fig. 9. The ground relurn for Audio Output Signal Injection
is provided for through the Aunalyst power supply and the negative lead from
VTVM must not be nsed

I'he output level at the AUUDIO QUTPUT jack 1s adjustable by means of the
control marked AUDIO R.F. LEVEL. When this control is tuined fully clock-
wise (0 the MOI) OFF position, the audio signal is turned off. Since the same
audio signal that is used for audio injection is also nsed for Modutation of the
R F-TF, this is a means of turning the Modnlation off.

— VIVM 4 VOICE COIL AUDIO RF

© © ©

OUTPU

Fig. 9—Avdio Signel Injection

In order to becoine famihar with audio signal mjeetion we wil practiee signal
jection on a known goocl radio and observe the effect ot this signal  Signal
n in transistor devices 1s similar to that used in vacuum tube circumts.
The stgnal in vacuum (ube stages 15 normally fed nto the grid In transistors it
1« generally fed inio {he base In the vacuum (ube ¢ircuil the output is usually
from the plate Tn iransistors it 1y wsually from the collector The main dufference,
of course, 19 that the vacaum tube 15 a vollage amplifving deviee while The transisto
15 a current amplitying deviee Tig 107 is a schematie of a typleal ¢ {ransistor
rachio, Clonstant reference will be made thronghont this mstiuction hool to Tig 10,
For 1his reason it s 4 large pull ont page printed at the rear of the bool  This will
enahle the reader to refer to it casilv regardless of what page in the 1ostrociion
hook vou are reading,

Tn arder to use the MSignal Injection of the Analvst only one test lead must
he used, excepl in the caze of Vowe Cotl mjection. IFor Voice Coil njection {he
common or gronnd lead i connectect to the —  (minns) jack of tlie VTIVM  The
leadt with the Red lest prod is inserted mto the jack marked VOICE COTLL. See
I'ig 8§ The test lead plugged into the Analyst as shown in Fig 8 mnst uow be
connected to the radio  The ground or commeon lead is connected to the ground
point of the radio Tn the schematic of Fig. 10 this poind could he the hoesitive
terminal of the battery or the + of the Analvst power supply

With the cominon Iead connected {o the radio. ‘Fouch the test prod to the hot
side of 1he loudspeaker voiee coil This is peint 34 on the schematic of Fig 10

*Opurtesy of FHaward B8 bam ~ & Compminy

11
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The AUDIO R LEVET control should be in ans posiion other than MOD) OFT
You should now hear the 2000 cvile audio tone 1n the loudspeaker. This would
indicate that not only 13 the loudspeaker onerating propetly, but so are the contacts
of the carphone plug This inadentallv 15 a cormmon source of {10uble In transistor
portables. Tf these contacts do not make properly the dead o the loudspealker
voice corl will be open and a dead radio will result. Now conncet the the tesl prod
mnto the jack marked AUDI OQUTPUT See Fig. @ No wsolution capacilor s
needed wince 1t is within the Apalyst. This 1. the signal source used for all alther
audio signal injection  Uhe ground lead coming from the (- -) minus VIVM jack
13 no longer needed and should be disconmnected

The next stage fo be lesled by signatl mjection will he the push-pull oulput
stage  Touch the test prod 1o the primary of the push pull driver Gaunsfoimer.
This 15 point 26 m the schematic of I'tg 10 Adpust the [evel control for an audible
signal in ihe _o.x_Jterea Prescnee of a signal mdicales that the oudpul stage 1
capable of passing an audio signal and wauld not be the source of trouble il the 1e-
ceiver were dead. Other tronbles may however oceun in the output stage  Tlisloy
tion Js one such trouble.  Lechniques for localing these other froubles will be
explained in following sections of {lus instiuction hook

Now ~lnft the tesl prod to pomnt 24 which 15 lhe base of the audio drrer
transistor  The level of the signal heard n the Joudspeakor witl increase suh-
staniially dne to lhe added gain providec by the diiver stage. The signal may be
restored to a tower level by reducing the level itrol of the Analyst Tor this
and subsequenl lests be sure the 1adio volume control is at maximum gain. Aoy
{rouble that might be present in the audie section of the reeciver can easily he
1olated (o the specific stage hy means of This signal injection method

Action of the volume control can be observed hv [njecting a signal i
22 Adjustment of the volume control should causes the volume of the signal to
change al ihe Inudspeaker

Another use for signal mijection would be 10 chech the eflecliveness of the
ermitier bypass condenser. Inject signal at point 256 Tf 1he bypass capacitor (-7
1~ aperaling moperly, very little signal sall be heard i the londspeakee Tf -7
15 open the signal heard the loudspeaker will he quite loud, as loud as {he
signal would be when the probe 1s brought to the base of the same iransistor
Twpical troubles and the test procedures to be followed will be explained in detail
in other secitons of this manuat

REIF SIGNAL INJECTION

R Signat Injection is accomplished using the calibrated <ignal generator.
The tuning range of (he generator 15 from 230 le to 2.2 me Two ranges are em-
ploved namely Bands A and 3 Band A tunes from 200 ke to 850 ke, This is the
upper seale on the panct See Ing. 1),

J::m Band A covers the T frequency range the twoe most common 17 tre-
quencies e marked on ihe dral These points are 262 Lo and 155 ke Banel 13 tunes
L8000 ke 1o 2200 ke, or 22 me This range woukl he used mosl commonly fol
~tion into 117 stages. The RY-1F nal generator can he iyrened OFT. o1
—w AND A or BAND B3 can be selecled by o ; of the Band Sceleclor swileh This
switeh 1 tocated just above the RU output jack and is shown in Fig 12

I'he uppar position of the switel s CFF Tn this position the signat generator 15
tntncet OFT The nuddle posifion 1s BAND A uand the lewer position is BAND B

The antypirl Treme 1his signal generator 15 taken Dom the RIY output jack.
See Fig. 12 Na ground conncction to the (-—) mitnus VTVM jack is nccessary
and should not be used  The level control for the signal ge ator 1s loedtod above
the oulput Jacks This s the <ame control {hat i= used to adjust the Audio level

12

’

The RF-II" osculaioy is AM rmodulated with a 2000 cycle audio tone To twun
the modulation OFT, rotate the AUDTO-RE level control tully clochwise until the
switcl elicks at the MOD OTT posifion Tor normal RF and 1F signal injection
the modulation would be left on. In the eveut that the local osullator of the re-
ceiver is lo be replaced with the siznal from the Analyst, the modulation would
be turned OFE. 455 KC

Fig 11—RF-IF Tuning Diol.

~

Fig. 12—Signal Generating Section
13


https://www.manualsplus.com/

We are now ready 1o practice signal injection on a Lnown good 1adio to become
famihar with this technique Iig 12 shows (he test [ead connecied for signal
injection. The Band seledlor switch 13 shown set to Band A, The pointer on the
tuning dial s sel so ihal fhe hairline on the plastic poinier 15 on 455 ke since
this 18 the TT frequency of the radio we are testing The test lead wilh (he test
prod on onc end 18 connected to the R T ontprt of the Analvst.

Before signal injection the radio most Le disabled by wiappmg a single shorted
lmn of wire around the loopstick antenna. This will prevent lhe 1adio from
pieking up any broadeast siations that would produce faully indications 1In
normat nse this would nol be necessary sinee the 1adio is deleclive and will not
normails pick up a station

We are now 1cady to begin Signal injection, The BAND swilch should be
the BANI) A moesition and the RF-1T" TUNING et o 455 an the A djal
Touch the test prod to pomwnt 19 of Fig. 10 This = the inpul fo the diede detector.
Fouv injection at this pomt the le control would normally Le sel (0 maximum.
Be swre 1he swilch does not elick sinee this will tarn the moddation Off. The
2000 cyele fesh tone will now be heard m the toudspeaker. T the sound fails to
appear in the loudspeaker be sure to advance the volume contiol until the sound
15 heard. By switching ilie Range Switch o the 15 ma position you may watch
the supply current mercase as the signal is injected and becomes stronger This
same feature can be used as a luning widicator 1 alignment

Stnee the yolume control appears between the source of signal and the loud-
speaker, it will control the amount of sound heard in the loudspeaker. We would
not normally cxpeet the intensily of the test tone in the londspeaker {o be very
loud since there is little amplification being provided tor the signal

Move the test prod fromr pornt 79 and touch 1t to ot 16. If the signal is
again heard in the loudspeaher we have proved that transformer L-5 is operating
If the Signal Generator frequency is changed the signal will get weaker as 1t is
detuned away from the proper TF frequency

Reset the generalor back to 455 ke &hift the (esl prod tiom point 18 to point
13. We are now feeding the signal 1nto the base of 1he 2nd LY. amplifier  Since
the signal 13 now being amplified by the 2nd IT. amplifier, {lie level of the signal
hearc in the loudspeaker wilt increase wubstantially  Reduce the level control on
the Analyst to compensate for this increase in gain Alwavs work with the mmi-
mum amount of signal in order 1o pievent overload of the amplifier stages
the recetver.

We have now demonstrated that from the Base of the 2nd 1L.IY amphfier to
ihe loudspeaker the radio is operating properls. Shift the fest prod (o pemnt 10 of
I'ig 10 This is the Base of the 1ot I 1. amplifier With another stage ot gain
present the signal shonld agaun increase in level at the lowdspeaker Again reduce
the level control of the Analyst jo compensate fur this increase in gain Since the
signal can be heard when injected into the base of the 1st I T amplifier Lransisior,
we have demonstrated that the TEF  svstem and audio svstem are operaling
normally.

The next pomnt that we will mgect signal o s point 2 This 1s the base of
the comnverier lransistor  Although some T'F. qignal will gel {hrough, the signdl
at this poiny 15 m the R.I 1ange and 1he Signal Generator must he retuned to
an R 17 frequency  Tel us mse 10 me For this frequency thie Band selector switch
must be set 1o Band B and {he RTF-IT TUNING dial set to 10 me (1000 Le).
This is usiraled in Fig. 13,

The 1adio must also be taned (o 1 me. Touch the test prod to pont 2 The

s1gnal shauld now be heard In the loudsheaher al Ml volume sinee all of the gain
of the radio is now in use

14

The osciltator section may be tested for osaillation by measuring the base to
ermitter voltage. This voltage should change shightly as the variable tuning capacitor
is rotated through its range

Fig. 13—Setting for 1 mc Operation

IF ALIGNMEN

IT Alignmen! normallv consists of peaking cach of the ITF transformers for
maximum output )

If all the stages are operating properly. connect the lead from the RF jack
to the base of the converter. (Pomt 2 of Fig 10) Set the RTF-IF TUNING dial
for 455 ke {or whatever frequency (he manufactuser suggests). The RT DBand
swilch to BAND A  The modudation on — sel ihe tuning diat on fhe radio
lo 1600 X C.

The VTVM »hould be sel to the L3V range Connect the negative lead of the
VI'VM to the output of the diode detector—point 20 on Fig 10, Tn this case the +
tead will be placed al ground Use as low a signal level as possible Adjust each
TT" transformer for a maximum readmg on the VIVM

. RF ALIGNMENT

Remove the shorted turn zeross the antenna if one was wsed duning the IF
alignment The RE section of the recetver mas be ahgned by [eeding the RI°
signal thru € 8 jnte the antenna or loosely coupling to ihe loopstick  To loosely
couple lay the RF lead close to the loopstick, but do not electricallv connect
to ils wires

Sel the generator 1o BANT B (1500 ko) Rotate the tuning conirel of the radio
uniil 2 maximum is seen on the meter close lo 1he same frogueney as the generator
The signat should be heard thru the loudspeaker. 1 the maximum 1, noted at a
slightly higher frequency setting on the radio dial nmiove the racho diab to 1500 L
anc unscrew the trimmer A4 until 2 maximum Is again seen  ‘The trimmer should
Le adjusted in the opposile direction if the radio had originally (uned lo a lower
frequency. While at ithe same fregnency adjust the trimmer AS across the RF
part of {the variable condenser, for a maximum

If the RF and oscillaior coils had slugs in them for low equency adjustiment
the procedure would be the same except that the slugs wonld be adjusted at 600 ke
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rather than the trimmers. Then go {o the 1500 he adjustment described above and
adjust the trimmer. Repeat the tow and Ingh methods above until no further acd-
Juslment is necessary.

Tnstead of connecling to the diode output, when maling adjustments for maxi-
mum, you may switch the SELECTOR switeh to one of.the current ranges The
meter reacing will go up as the cirenits are tuned This is primarily true of radias
with a push-pnll output stage The volume control should of cource be turned up
{to a comlortable level.

Note If the 1adios own batteries are usec and the analyst power supplv 18 not
nsed, the negative lead of the VI'VM must be connected to the racdhio ground dnring
signal injection or aligument.

This compleies the cxplanation of the vailous controls and signals that are
mcorporated in the Model 960 Transistor Radio Analyst. 1t would be worth
while for the technician to repeat this portion of the Instruction Manual to gain
the grealest possible degree of familiarty with the instrument

VYOLTAGE READINGS AND THEIR SIGNIFICANCE TN
TROUBLE SHOOTING TRANSISTOR RADIOS

The togical sequence of operation 1s to 1golate (1ouble to a particular stage or
section of the radio and then within that stage or section determine ihe speafic
fault ‘Ihe isolation of a trouble to a particular stage s novmally accomplished hy
means of Signal Injeclion

Signal injection begins at the loudspeaker end of the radio and then the signal
is injecied slage by stage until the point 15 reached where no signal is passed The
defective stage has thus been Jocated Tt is the technique of determining the
trouble in a speecific stage that will be explained in this section

ALDIO
INPUT
~8 YOLTS AUDIO
C -1 e
1000 N/AVO.LT PP c
15V RANGE i
—0% VOLTS
m B!
|
, >
J =7 voLTs
R- R-2 R-4
15K 7 00K 10K 1K
e
> o3 c-2
! 1% p—
. CCRTD
m
||..|l|_'1
T _9CVOLTS

Fig. 14—Effect of Low Impedance VOM
The voltage check method of determining 1he proper operaling condition of
a tiansistor circuit is very easily accomplished One of Lhe requiremenis of voltage
readings is that the measuring instrument present a very high impedance to the
circuit  This is necessary to prevent the meter resistance from upseiting the
operating condithions of 1he transistor stage L'or example Tig 11 shows the
schemalic diagram of a simple audio amphfier cmploving a PNP transistor
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[f a 1,000 ohm per volt meter on a 15 yolb range were connectedd across 1he
10K resistor (R-2) used to bias the base of tha transistor. observe whal would
happen. Since the meter s 1,000 ohms per volt and the full seale reading 1s 15
volts, the meter resistance 15 15 000 ohms It 15 000 olims were ronnected in par
altel with a 10000 ohm resister. the net resislance would he 6000 ohms. This is
soing Lo greatly decredse the bias 10 {he hase of the transistor and will completely
(hange 1ts operating conditions. It fou t reason that the valt meter employed
m the Analyst is @ VIVM with a high impd iimpedance Therefore, under no
cureamstances will the test meter load the ciremt and upset the opcrating condi-
lions of the iransistor

\Tost {ransistor circuils that ate used m portable tadios operate. gsolac as D.C
1 concerncd, moan alowst dentical wanner. Fxamination of these 11
show Lhat they have the same basic parts as the simple schematic shows 10 Fig, 14,
For example, in F'ig 11 the 1esistor 13-3 focated in the emiller circnit will be found
in practically all slages of the transistor 1adio. The resistoy 13-2 conr
base to ground n Fig 14 15 10K and is parl of the bids stabilizing circuit The
100K tesistor 13 [ in fhe base ecireurt which connects to the negative lermmal of
ihe hattery 13 emploved to bias the transiston lo the proper operating conditions.

Note Simee {hie normal Base Current 1s sery small its DO vollage comes
primarily lom the voltage divider network. This i« the junction ot ithe 100K and
10K resistors

For ilus 10ason an meorecl base voltage reading 1s usually attubutable to
some component in the hase circuit rather than from the components in the emitter
or collector cireuits

—87 vOL.TS
C
T-2
T -C 7 WOLTS
B
_n= E
05 VoL S -3/
10°F D] /
-1 B2 c-l R-3 c-2 Foa c-4
80KS 8.7« oy TH 4700
QIS D4 KFD SInED)

- 90YO_"S

Fig. 15—Typicol Transistar IF Amplifier

will now compare the simple aucho amplifier in 1g 14 to a typical TF.
amplifier Notice that from a DC .tandpoint resistor R 2 of Fig. 15 goes to
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ground from the base of the transistor Just as R 2 does in T1g 14 Also notice that
resistor R-1 effectively connects from the base haelt to battery minus just as R-1
does in Figz 14 The outstancing difference js that there is a transformer winding m
series between the bias network and the base. T'his s ‘_._._Owaoaw.u whereby (he A.C
gignal, which 18 to be amplified, is fed te the base of the transistor. Capacitor C-1 1n
Fig 15 18 present to decouple and place at signal ground potential 1he boltom end
of the transformer windhing Notice that R-3 and C-2 ae present in the emutter
cirewt Lo ground 1n both Fig 14 and 14, and that in both drcuits R 3 15 by -passed
with capacitor C-2 to prevent A C. signal degeneration. The load impedance {or the
L. amplifier 1n I'ig 15 18 the primary of transformer T 2 whereas in Tig 14 the
[oad impedance 1» R 4, a 1000 ohm resistor. This, of (ourse. s necessary since
the operating frequencv of the ciremit in Fig, 15 15 approximalely 455 ke and uses
a transforraer for inler siage coupling

Tlns comparizson between a n_g_:r AF amplifier and a m:dv_m I'F. amplificr
shows that from a D C pomnt of view these stages are simidar in configuration,
except that lhe absolute value ot the eircuit componenfs are selected to satisfy
the requirements of the dillerent transistors.

A SIMPLE METIIOD OF MEASURING
TRANSISTOR OPERATING VOLTAGES

This method does not require the technician to know whether the transistor is
PNF or NPN. and tuither this method does not reqiire any arithmetic to deter-
mne the operating bias of the transisior stage

Connect one lest prod of the VTVM {o the emiiter lead of a lransistor m an
operating radic Touch the other lead to the collector If the meler reads nega
trvely, reserse the lest prods so that the meter reads up scale The vollage that
15 read in this manper shouid be slightly less than the hattery voliage The aciual
value of this velage will be determined by the size of the cmitler resistor and
how muel 1esistance is present in the eollecior aremt Laft the test prod from
the collector leacdk and shift it fo the base tearld The meter 1must read up scale agam
and the magnuude of the voltage should be 0 [ to 04 volts This 18 the range of
emitter hase bias that wilt he found en most tiansistors in portable radios Note:
A voliage of apposile polarity mav he present on operating oscillator stages

Let s see the advantage of this method of measwimg voltage 1y a transistor
cireuit where {be collector is operated at ground potential. ‘This is shown n Fig 16,
The collector lead in ihis case s a coil ot 4 ohms resistance. The emitter resistance
1 100 ohms and the problem 15 to determne the operating bias between base andl
emitier m this transistor. Conneet the positive tead of the VTVM to ground, touch
the negative tead of the VTVM to the emilter we now read —34 volis. Now shifi
the minus fest prod to the base of the fransisior n Fig 16 ancdt recard the voliage
This voltage 3s —8.2 voits v subfraction we see that the base emiller bias is 02
solts and thal the base 15 positive with respect (o the emitter which is the proper
polarity for an NPN transistor. Now let us measure the operating vollage with the
method just ontiined above. Notice that this will be performed withount knowing
whal potaritics are involved.

Touch one of the test prods to the emiiter lead and the other test prod to the
collector lead. The voltmeter shoutd now read up scale. If it coes not, reverse the
test prods so that the meter does read up scale The meter shiould now read
approximately 84 volts. The chfference between 8 1 volis and the hatterv voltage
which 18 9 represents the voltage drop across the cnmtier yesislor Simee the resist-
ance in the eolleclor ¢irewit 19 extremely low, there 14 practically no 1D.C. yoliage
drop Now shift the test prod from the cohlector lead io ihe base lead aad the
meter will agam read up scale and the voltineter shauld read 02 volts. The abeo-
hrie vaine of ihe veltage is correct, and since the base 1 biasct 1n ibe same direc
tion as the collector this stage has the proper uperating potentials and polarities.
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This technique will be very useful m the trouble shooting of transistor radics
and will be used extensively to delermine whetlher a tranststor stage has the proper
operating conditions

-82v3.15

—8 4 JOLTS an

SONVOLTS

Fig. 16—Voltages to Greound.

Vollage readings can supply much miormation ahout a transistor stage. We
wilt exanune therelore, a few different circnits that have abnoimal voltage readings
and see what defects in the cirewit conid caunse these readings to occur. Let s
assume the cireuit and voltages of Fig. 15 represents the normal condition. g 17
shows the séme et as Fig 15 exncept that the voliage readings are in error.

Meazurement shows that the base to enntter bias 15 zero and that the coltectar
voltage Js at full battery polential Observation of the buse ¢ircuit shows that the
bias for this stage 18 obtained by means of a voliage divider R-1 and R-2 connecled
from the battery to ground With the base and :_m emifier al the same potentiat
there 3s no forward hiss ou the transisior and little ar a0 colleclor cunent flows,
This can be seen from the tact thal the colleetor soltage 16 the Tul 9 volis of the
battery, i e. no diop across R-4  Sinee we note also that there is no vollage drop
across R-3 we may salely asswme no current 15 floving m the collecior and emitier
cirewits. A voltage check is now cabted for at the janction of R-2 anct R-t Tf ihere
were voltage present at this point ihen transformer -1 woutd be suspected of heing
gpen Sinee no voltage is mesent ai the junction of R-1 and R-2 then capacitor
C-1 might be shorted or I3 1 might be open. R-2 of comse could be shorted bui
this 1s c:_ﬂfm?. We can conclude thal since ihe hase voltage 19 obtained from
ﬂo:sra divider directly from the bhattery ihal .u_a:_:.:S_ voltages at the base of the
transistor are usually due to a defect in the base circuit of the transistor stage m
queshion, In the above case no cmolter cunent flowed because there was no {or-
ward bias hetween enutler and base  With ne emitter enrrent there would be no
collector current. The ransistor 15 practically speahing cut off
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Fig. 17—Defective IF Amplfier {0 Bose Voltogel,

INg 18 shows the same stage as previously discussed except that a new set of
voltages are shown to represent another tvpe of trouble WNotice that the base
potentral s approxnmately noimal and {rom the conclusion drawn {rom the pre-
vious section we would not suspect trouble in the hase cireuit The collector lhas
vollage on it and therefore the ) C. path hack to the battery supply must e O K
Since the collector potential is at the full batterv voltage this would indicate that
there is no voltage drop in the collector cireuit and therefore no current fowing

Since the base to emitier junction 1s very low resistance the base or emitter
will rise to the otential of the other if cithet one of them 15 open 1n then external
crireurt  Sinee the base has approximately the correct voltage the trouble must be
in the emitter cnreunit An ohmmeter measuiement of emitter to ground in this
case would show an open circuit (R-3 is open) The fact that the emitter does
have a voltage 15 ve1v misleading unless you remember that the 1esistance of the
base emutter junction 1s quite low and if either i open thev will assume the same
voliage

Stnce ihe power consumphon in these crecuils 15 qurte low 1t 15 rather unusual
that a resislor will actually open  Cracked prinled cireurt boards and poor solder
connections will most frequentty aceount for open circuits of this nature. The
exeeption to this ease would be in power cutput slages where the power capabilities
of the circuit are such that a resistor can actually burn out. This would be mosi
evidenl. by inspection smee the 1esistor in question would be visibly charred The
bias voltages on a transistor are so very mportant ihat ibey must be measurect
accwiatelv and close attention must be paid to small differences. For example in
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the case just discussed, the emitter voltage diflered (rom its normal value by 02
volts and the collector voitage varied from its normal value by about 03 volts. It
15 these =mall changes in voltage that svupply the clue to delermine the defect n
a tiansistor crraat
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Ftg. 1B—Defective iF Amalfier (No Forwerd Bis).

The third class of trouble that ean quickly be determined bv means of voliage
readings at the f{ransislor is the case wheie the collector potentral 15 far [rom
normal  This is shown in Fig. 19. The potentfial from collector to emmtter is zero
or very near zero Voltage does exist between base and emitter although they may
not be normial. This trouble must be due to an open circuit or a short circuit to
ground in the collector This could be an open T-2 or R-4 or a shorted C-4. If
C-1 were shorled this would alse show up as abnormally high current drawn from
the hattery.

The methods just onflined show the symploms thai mav occur i a transistor
circut and the way in which the sollages will react. There is the case however
where the transistor itself is at lault We will now look into some of the ways in
which a transistor may hecome dofective and ihe effect that these defects have on
the circuit voltages.

If any element i a transistor should become apen aircuitedt this will result in
loss of collector current The voltage in the collecior eircuit wil rise to the full
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battery volage. This is due to the fact that since no collector current flows there
can be no voltage drop across the collector load impedance T-2 or across R-4 in
T'ig 19
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Fig. 19—Defective IF Amphfier (0 Collector Voltoge}

If the base of the iransistor wele to open thore would be no forward bias an
ihe transistor and the colleetor current would cease to flow. I the emitter were to
open 1he collector current would again cease to flow since the collector current
must flow through the emitter circuit. If also follows that if the collector crreuit
were to open no collector current would flow and the emitter voliage would assime
the same potential as ihe hase Since the base voliage 13 obtained from a voltage
divider, the base poteniial will be normal or even higher since the base voltage
divider 15 not loaded bv the transistoy when the colector is open

Pethaps a mote common defecl that with occur m low power transistors found
1 portable radios s their tendency to develop high inlernal leakage When this
oceurs 1t 1s usually accompanied by an ineredase 1 collector current The base
voltage swill usuaily remain at its normal salus, but due o the increase 10 collecior
current (which also flows through the emitter resistance) ihe emitter vollage will
merease. If the leakage of the transistor 15 greal enough the emitter voltage can
increase enough to reverse {he bias on (he transistor. With 1everse bias you would
expect the Lransistor to be cut off and have no collector corrent, but heeanse of the
internal transistor leakage ihe collector current aciuallv increases  The voltage
distribution for (his leakage condilion is shown in Fig. 20

Lxamination of Frg 20 shows that the ollector voltage has dropped consid-
e1ably from its normal ojtage. The emitter voltage has rison to 3 volts from its

normat 05 volts and the base voltage 15 appioximatels at its correct value This
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represents a transistor with very high leahage and o s possibie that it this condition
were atlowed to continue the transislor would destroy itself due 1o execoss
iecior dissipation This would then 1esnli in an open or shorted transistor.
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Fig. 20—Defective IF Amplfier (High Emitter Voltoge).

AG.C. OPERATION & TESTING

‘Fhe purpose of the A G ¢ (Automatic Gajn Contiol) 1~ to mainiam the oulpuat
volume of the receiver at an cqual levet even though {he signal levels received from
each «tation are differend.

Ti shonid be remembered that a forward Bias 1s needed between Base and
Emitler in order for conduction and transistor action to take place  If this Bias
15 lowered the gam of Lhe stage will gracually decrease  The afoiementioned is,
of course, taken within the noimal operatmg himits of (he transisiol.

AG.C amply decreases the as (less gain) foc shiong slations. The stronger
the station the less bias and the less gain Weak stalions will therefore be tperating
with the ransistors In their maximum gain position This will tend to make all
stations have ahout the same level of outpit

.cf._.%s an LT gignal is ted through transformer T-3 to the IN60 diode a pul-
mm::m. D (. current wall flow, Tlsing the conventional Mo of careent {4 jo —)
the drode will conchuct as follows:

{a) Thru the secondary of L-3 down and thra recisior R-G to ground Since the
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Gist side of & remistor Lhai the plus hts (in conventional flow) 15 positive, 1t will
mahe the top of resislor R 6 'more positive” than 1t was before

thy From ground it will go np throngh resislor R 7 and ithra R-10 and R 9
Back Lo the anode of the diode

This is the D C path of the diode Tf a measurement were taken 1t swould be
noted ihal the top of resistor R 6 15 negative The negative vollage 15 caused by
the battery supply. The reason, 1 (a) ahove. lhe cxpression ‘more positive’ was
ubed, was to indicate thal Lhe voltage went more posttive than it was previously. If
it was normally — 7V and it went to — 8V, 1t would have gone 1 volts more positive

The base of X2 15 dhiven mwore positive than i was and the bas is therefole
decreased Towermg the gain of the stage The stronger the LI signal, the more
the biag will decrease We thercfore have A G C achon on the 1st TT amphfier

Following the A G C. cireuit how do we pet A.G.C. aclion on the 2nd LE? As
the Base of the st LF. decreased ils forward Bias. thig decteased the erulier
current  The voltage drop m3 R-7 iherefore decreases Since the normal vol-
tage at the top of R 7 s neg x>, and  decreases, it therefore went more positite
Notmg that the Base of the NE_ 1T i connecled thry the secondary of L-4 to the
emitter of X2 and ihal the cmitter voltage wenl less negative (more posilive) we
sec thal the forward Thas of X3 was likewise decreased The gain (herefoie was
decreased depending on the strength of the input signal

T'a measure these voltages conmecet the negative lead of the VIVM to the A GC
line poinl 1 of Fig 10 The positive Tead would then go fo the einitter of X2
(point 13) TFeed an R I" signal from the Analyst into the antenna thru C-8 As
the r1adio 15 tuned thru the hequency of the RY signat the A.GC voltage will
he seen to decrease when the signal generator 1s tuned in A similar reading mav
he taken for the 2nd LEF Dy connecting the negative lead of the VI'VA to point
13 and the positive lead to point 17 The forward bias will again deciease as the
Signal Generalor frequency is {uned m

GENERAL TROUBLE SHOOTING PROCEDURE

Tronble shooting with the Model 960 Analyat i~ a logiral and stmple series of
steps  Pollowing this procedure should quickly isolate the defec] Once the stage
15 isolatec, proceed to Step 7 without peiforming the intermediale sleps

1 TEST THE RADIO POWER SUPPLY., This 1s automatically accomphshed
hy umng the internal power supply of the Analyst. Once connected the total radio
current is measured bv switching to the 150 ma or 15 ma posilions of the SELEC
TOR switch. If the curreni is as expected, proceed to the next step. If 1l is not,
then trouble shoot the poser supply section of the radio.

Conncetions to the Analvst power supply ae fully desenibed in the section
entitied POWER SUPPLY JACKS Typical power supply difficulties me listed
m section entitled POWER SUPPILY TROUBLES

2. DYNA TRACE the eniire radio for a transistor defeet or a transistor circuit
trouble This should jsolale most troubles

The use ot the Dyna Trace 1o explained 1n the section enlitled IN CKT DY NA
TRACE ‘I'roubles tound with the Dvna Trace are in each =eciion of the trouble
shooting examples.

3. ALDIO SIGNAL INJECT into the loundspeaker and then into the AT sec-

tions AT Signal injection is exptaimed m the section entilled AUDTO SIGNAL
INJECTION Typical AT ilroubles are m section entitled AUDTIO TROUBLES
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Note. The entite AL section mab be cheched out Lo see if 1f is functioning by
Signal Injeclion into 1he Base of the st AT stage (usually the top of the volume
controt with the confrel at maximum)  If the AF operates procesd to the next

step. U not, stait at the loudspeaker and worl stage bv stage (oward the detecior

4. LEF, SIGNAL INJECT mto each otage of the TF section  I1I° Signal injecton
13 explainedt n the scetion eatitled REF-TF STGNATL INJECTION  Tvypical IF
troubles 1n section entitled IF TROURLIES

A R.FL SIGNAL INJRUT into the naxer slage. Tf the stage operates moceed
to iha RT section  If not, check to see sf the oscillaior 1n operating

Mixer and RT Signal Injection 18 explamed 1n section eniiiled RT-TTP STGNAT,
INJECTION. Tyvpical RE and Oscillator froubles in the section entitled RT
MIXTER OSCTLIATOR TROUBLES.

& DETRGTOR AG.C, TEST mav be made by feeding a signal into the antenna
anc measnring the voliage developed acioss the A GLC. Line. The VT'VM shoutd
be uwsed for these measuremenis

A moe complele explanation of A (x (¢ voltage measurements 15 found n the
section entitled A GLC. Dﬁm_u:y; 10N & TESTING. Tvpical tioubles in the sec-
tion entitled A G C TROURT]

7 DCYOLITAGES & RESISTANCES, If the trouble encountered was not picked
up 1n Steps 1 & 2 of the above, the DC cirenits and trapsistors are probably operat-
ing corectly. The Signal Tnjection method therefore will normalty 1solake {he
deleelive slage.

Once the stage 1+ 1olaled, check the oltages wiound the transistor  Then
proceed Lo lahe Ohmmeier chec Rememher to test the electrolytics with (he
Ohmineter (Use poper polarity.)

) Voltmeler and Ohmrmeter operation s explamed more fully 1n the seclion en-
titted VTVM and OLIMMETER respectively

) 8 INTERMITTENTS ae (ested as ahove w emphasis placed on stage 1sola-
Lion. Typical intermittents are shown 1n the section enlitled TROUBLE 811007-
ING INTERMUTTENTS

POWER SUPPLY TROUBLES

EXAMPLE NO, 1:

The first irouble is a radio houghi inlo the shop as dead  ‘FPhe Gist step m all
cases is 10 connect the radio to the power supply of the Analvsi. (Step 1 af 1he
reneral Tronble Shooling Procedure.) The radio shown 1o the schemaliic of Thg 10
will be uged for the tionble shoonng  Since {his radio requares 6 valls fm S%.a:o:
we conneet the power supply test leads e the jachs marked 07 and 67 The
schematie shows that positive o ground and we connect the postive lead from the
power supply fo the positive ferminal of the battery holder and the negative lead

%_w the power supply (o the gative ond of he batlery holder  This s shiown in
e 21

Turn the selector switch fo the 130 ma powtion and tain the 1ado on. The
Analyst s now supphing power to the radio dnd the amouni of current thal is
Umz& drawn 13 ghown on the meter The schematic shows thal the normal carreni
is 4 ma T the current is greatly in excess of this value. tirn off Lhe Analvst and
check the power supply conneetions to make =ure that the proper polarity has been
observed Tmproper polagily will put teverse vollage on the clectrolyvlics and cause
oxcessive current This conld damage the electrolvtics. This value of 1 ma i the
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current drawn by the iadio with the volume tarned tuv nunmnwn or the radio
tuned off-siation.

‘The radio that we are servicing shows a power supply current of about 60 ma
This would mdicate a short cireuit i the power lead feeding B to the 1achio o1 an
improperly biased transistor that was drawing excessive current

Fig 21—Analyst Connerfed to Rodio.

If a vacuum tube voltmeter reachng at pomt 23 ot I 10, shows a reading of
aboul 6 wvolls, this would he correct However, at the other side of R 13 (a de-
coupling resistor) the voltage 1= zero This Indicates thal the de-coapted B supply
i« shorted  The trouble 1s probably a short in capacilor -2 This typu of trouble
whore the large eleciiolviic capacitor on the B Hne shorts opt 15 very common
m trangistor radio pertables. Tt will m all eases ~how up a- an ahnormally ngh
power supply currend

EXAMPLI NO, 2:

Another {vpical trouble that might be enconntered s a custonc: complaint
ot molorhoating

When the tadio ts operated on the customer’s batlery the set motorboats, bnt
when the radio is nected ta the Analyst power supply (Step 1 of Geperal
Trouble Shooling Procedure) the molorboaling stups Thes can be due (o a
defeetive battery which has high inlernal resistance or 1l can be due to an open
clectrolytic in the radho This electrolyvtic is wsually eonnecied across the batlery
(sco C1 m Fig 10} The reason the sef stopped molorboating is because the
Analyst has a large capacitor m ils ouiput circuit and ook the place of the
tefective part C-1

The first trouble shooting slep is to 1eplace the batters, If the motorhoating
persisls Jump another capacitor of equal value across €-1. With the additional
capacitar across C-] the motarboatimy slo) This shows that C 1 is open and
shonid he replaced

. AT MO TROUBLES

EXAMPLE NO 1:

The complaint in this case i a dead sot Step | of the General T1 ouble Shoot-
ing Piocedure shows a slightly tower than normat butlery cwrent. Step 2 shows
thai ihe Audio Diiver stage X4 15 inoperative. Proceeding to Step 7 shows that
the Rase oltage is corvect. The emitter vollage is slightly lower lhan noimal
The Collector vollage, however, 15 O.

| here ate two normal possibthfies that would 1eduee the eollecior voltage to
0 The first would be a short in the collector ciccuit to ground The olher would
he an open m the DC. supply to the collector A shorl in the collecior circul,
would have 1esalted 1 high baitery current so we may therefore eliminate this
as a possibility  An open in the D.C supply to the wlleclor satisfies the 0 voltage
at the collector and alse accounts for the lower than narmal batlery current
Measurenients with the Ohmmeter show that the pizmary of 1-1 ks defective.

EXAMPLE NO. 2:

The symptom 1w a dead sct. Step 1 shows normal cunent from the sapply.
Step 2 also responds correcth

In Step 3 the signal 15 heard property throngh point 24 on Fig. 10 At point
22. however, no signal is heard Ifirst, we would make certain that the volume
control is at maximum since this coutld cause the same effect. Since each stage
15 10 operation as shown by the Dyna-Trace tests, the problem 5 prohably in the
aipnal eirenit This would make us suepect capacitor C-6  An ohmimeter check
shows 1t to be open.

KEXAMPLL NO. 3:

The next problem is one of excessive distortion Step I indieates higher
than nermal bailery current Tn Step 3 the signal hecomes distorted when moved
from point 29 to point 24 Tt was clear on point 28, but distorted on 24.

Going 10 Step 7, the emifter voltage of X-2 13 excessivebvy high ‘l1his coupled
witly the higher than normal current of Step 1 would cause the transistor to be
suspectect of leakage An QUT CKT test of the transistar confirms our suspicion.

IF TROUBLES

CXAMPLE NO. T
The trouble 11 ihis example s a dead set Step 1 ot the Goeneral Trouble
Shooting Procedure shows iup a shighthy less than normal battery current

In Step 2 the Dyna-Trace shows X2 1o be inoperatise hecause the meter dicd
not go above the green portion of the scale

Skipping to Step 7 indicates no collectn voltage (porat 12) Measuring pomnt
6 we find abowrt —51 vols the B— to 1.4 An Ohmmeter check shows that the
copper to1] gomng {o the collector fiom the primary of L4 .5 open Sokdering the
break repairs the trouble

Another detect that conld came (his same set of condrbions wonld be L 4
internally open The Ohmmmieter would also show this up

EXAMPLE NO. 2:

1he Trouble m this example is that the <ef squeals when a statron & tuned m.

i
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Steps 1, 2 & 3 indicate proper operdtion Step 4 produces the squeal when a
455 ke signal is 1njected at the Base of X2 (point 10}, but not at the Base of X3
{pomnt 15)

Signal Injecling at the Collectos of X2 (point 12) also produces the squeal
The trouble is between the Cohector of X2 and the Base of X3

Smce the siage 15 probably oscilllating we would replace C-13 (the neutraliza-
tion capacitor}y wineh woutd eliminale the trouble.

A (ine point here—the reason we did beat with the oscitlation when we con-
dected to point 15 1s because our signal jead toaded the Base of X3 to the point
where it wonld not oscillale. By going to the other side of the transforme: the
Inading was 10educed and the stage os i

lated with o injected signal

BEXAMPIL NO, 3:

In the next case the problem 1 verv low outpul. Steps | 2 & 3 indwcate proper
operation  Signal injecting at pout 16 we Gnd ample output Going o point 15
the gain does not ncrease particularly. The signal injected at point 17 has as
much gain as al 15 This ummediately poinds Lo (214 as being open. Replacement
eliminates the trouhle

We would not noimally have nal Tojecled mto the emutter cireuit, buf
this was calied tor since we did not have gain 1n the stage We hnow ihal amr
open hvpass i this emilter would cause de-generation.

R.F. MIXER — OSCILLATOR TROUBLES

CXAMPLE NO. 1:

Step 1 15 OK. Slep 2 indicates that X1 15 not operating. Slep 7 shows all
voltages about normal excepi the emitter 1 0V with 1espect to grownd

An ohmmeler lest shows the 1500 ohm resistor 15 correct. The X1 transislor
15 wuspected. Remove the iransistor and make the QU CKT test to confirm that
the transistor is deflective Replacement will correct the trouble.

AYPEL NO. 2y

Tu the next case the set 15 dead Steps 1 thhu 1 are OK The TT signal ean
he inserted up thru point @ R F, however, does not come thru on point 2
Note: When testing the R or oscillator do not use a shorted tarn around the
antenna coill. When the RF -TF. TUNING of the Analvst dial 16 rotated to a pomt
455 ke above the frequency to whicly the radio 12 tuned, a station is heard. But so s
a loud 2000 evcle signal Rotating to the MOD OI'T position of the AUDIORF
LEVET, switeh ehiminates the 2000 ¢vdle note.

Obviousis the Analyst 15 taking the place of the radio local oscitlator Step 7
indicates an open osallator eoll  Replacing of said coll makes the set operative.
Other canses of this could be, open C-9, or a shorted tuning capacrtor m the
oscitlator section

A, G, C. TROUBLES

FXAMPLE NO. I:

The sympion in 1his example 1s that the set is dead. Slep 1 of the General
T'rouble Shooting Procedure sihiows an approximately normal current. The Dyna-
Truace shows that the 1st 1 I amphiier is lnoperative Going dircetly to Step 7
voltage tests <how zero bias (between Base & Tmitiert and zero volts to ground
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on both the Base & FEmuter of X2 An ohmmeler test to ground shows a short fiom
point i) to grountt The electrolytic C-3 15 shorted (No forward Bias on X2
therefore no gam and lower battery cwrent )

EXAMPLL NO, 2:

The next 1ecener carnies the complainl that the set 15 dead Step | of the
trouble shooting procedure indicates bigh battery current Siep 2 shows that X2
and X8 aie inoperative  Going direcily to Step 7 shows a much larger than noimal
negative voltage on the bases of X2 and X3 An ohmuneter test shows that R 6
15 open; prohably an open iy ihe copper foii ‘The hase voltage on X2 went up
Therefore the enuiller voltage on X2 went 1 due fo incieased collector curieni
The base of X3 connects TD C wrse to the emilter of X2 Theretoie {his base vollage
incrcased. ‘[his canscd the merease 1n hatbery current

TROUBLE SHOOTING INVERMITTENTS

The Transistor Radio Analyst malkes 1t possible far service technicians to
easilv and convemently trouble shoot mtermmttents 1n transistor portable radies.
A brief understanding of the nabme of infermttents that can occur in a portable
radio will make it thal much easier to find these Troubles

Maost ot the intermiltents that wall be tound will be due to mechanical prob-
lems  Swmall eracks in a printed circurt board, rosin sokder connections of com-
ponents to the piinled circuit boraid are frequently encountered. Erratic operation
of the radio under conditions of high lemperature such as might he found 1n
cirect sun hght or in the trunk of an awrtomaebile 1s another canse which usualty
can be traced to a defective transisior that has higher than normal leakage This
leakage 18 increased under conditions of high temperature

The prineiple of trouble shooling intermittents with ihe signal hijection tech
lique can be extremely effective if properlv applikk. Where an intermittent
does oceur in the 1adio and the techmeian has no knowledge of cather the section
or stage that is causing this trouble, the particular section or stage can be isolated.
This 15 accomplished by injecting a signal inio the receiver, starting at the loud-
speaker and working torward toward the antenna. As a signal is injecled into
each stage or section, the techmician examines solder connections in that stage for
rosin or open connections on the printed circuit board. He will then flex the hoardd
slightiv to see f any cracks in the hoard could cause ihis dafficalty

The temperature of the bansistor may be clevated by iinging a small soldering
1ron Close to the transistor Note: Tlo not overly heat the iransistor sinece this
could cause a permanent hreakdown When the defective atage is finally reached,
careful investigation of each of the above items in the stage will locate the de-
fective component

We will now tronble shoot some Iypical inteimilfent troubles 1hat might
ocenr in a transistor radio

EXAMPLE NO. 1:

A r1adio comes m for service whose schernatic 1s shown m . 10, Step 1 of our
General Trouble Shootmg Procedure indicates that the radio diaws 125 ma of
current and the schematic shows that 4 ina is the approximate toad fo1 this ratho
Therefore, no abnormal current is being drawn by the radio. The customer com-
plaint 15 that the rardin will stop playing and will begin playing again all hv itself

We wall atlempt to isolate this defeet one <ection at @ tune First the complede
audio svstem, then the T F s and then the converter ¢ireuil. Conneel the test leads
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inio ihe Analyst for audio signal injection. Touch the audio Jead to the hase
of the audio drive tiransistor, pomt 24 on the schematic m Fig 10. If the audio
Gvstem 1o operating properly, the audio tone witt be heard in the loudspeaker of
the 1adio We now flex the board 1o see if there are anv small eracks which cause
{he audio tone to be mterrupled A toul such as a soldering aid, mayv be used to
pick on the solder connections associated with the AF ciremt If the audio con-
tinues 10 play un-inlerruptedly, we may be reasonably sure that there are no
mechanical defecls in ihe audio system Whenever injecting audio inlo the dnver
fransistor, the receiver volume control must pever be set at minimum sinee this
will ground out the 1njected audio signal. Capacitor €-6 in Ig. 10 wounld be con-
nected to ground ancd act as a short circutt for the mijected signal

We will now mject a signal mto the TT amplifier system by shifting our signal
mjection probe to the RY output jack ot the Analvst Tune the generato: lo 455
. Touch the test prod to the base of the Ist IT amplifier (point 10). T{ ihe tone
Appears 1 the loudspeaker we then procced wath the flexing and examination of
the hoard observing 1f there Is any mechanical damage, loose comhonents, ete
At this point we lndd that when we flex the board the tesi tone n the toadspeaker
pecomes milerrupted  Apparenthy onr source of intermitlient trouble iz somewhere
mn the TF amplifier \We must now determine whether ol 15 m the st or 2nd 1T
ampiifier stage

We now shift our signal injection probe to point 15 which is the base of the
2nd TF amplifier. Tlexing of the board again causes the tone to be interrupted
Therelore, onr trouble must lie between the base of the 2nd TF amplifier and
the detector. Careful examination of the prinled circuit board shows up a crack
il the copper toil leading o the cenier {ap of transformer T-5 This is the collector
load of the 2nd T.I amplifier This conld have heen caused by the radio heing
jarred ar dropped  The irouble can he corrccted by carefully cleanmmg the copper
foil and fMlowing solder across the above joint, or by soldering a short piece of harc
wire across the coppel foll A smadll sotdering 1ron should he used to avold over
heating the eopper swhich could cause the foll to peel

By logically followmg a pattern of stage by stage signal injection, the trouble
can be isolated to one particulan stage  Sinte the total number of components
mvolved m any one stage 15 rather small. (his nanows down the possible com-
ponents that could be producing the Liouble

EXAVPLE NO. 2:

Hore 1= an example of an mtermmttent defect and the method of tiouble shoot-
ing  Again the eustomers complaint is that the radio will cul eut all by sel and
ihon scemingly corveet itscl and begin plaving again

Step Uis 1o connect the radio to the power supply of the Analvst and meter
the cunent being drawn by the radio The current 13 approxmmatels 4 ma which
agrees wilh the value as sllown on the schematic in Vig 10

We now begim owmr signdl snjection at the hase of the awhio dirver transisior
which is point 24 on the schemalic. In this sway we will either eliminate, or pmn
point the trouble to the aadio system With the inje n al the bhase of the audio
driver the 1est tone should be clearly hieard i the loudspeaker The volume control
ol lhe receiver musl be advanced above minimum to picvenl shorling out the
injected signal Now flex the printed cncuit boad and examine the componenis in
the audio system [o1 hreakage or poor solder connections white Tistening o1 an
inlermittent We find that by tapping lhe radio the aucio m the toudspeaker go
on antt ol The indication 15 that the trouble is sommewhere i the nudio svstem
Moceeding on a step by slep basis we mav now localize the trouble. Conncet the
ignal Injection test prod inio the VOICT COTI. gutpul jack ancd touch this prod
in Lhe voice cort of the toudapeaker. Lap the radio genily to see if the mterinittent
accurs No inlermittent 1s noticed at this point Realizing ihat a common source
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of trouble in lransistor radios 15 a4 poor contacl on the earphone jack, we c?w.nw
the jack carefully. Exannnation ot the carphone jack shows that it is working
properly and is nol the cause of (he intermittent

We now advance our test p1od to the bage of one of the aucho ouiput transistos
(poini 29 or 32 on ihe schematic) The source of signal from the Analvst s now
the ATJDIO OUTPUT rather than the VOICE COIL jack The iest tone should
be clearly heard m the loudspeaker and if tapping the radio does not mbroduce
an intermittent the trouble does not he m the andio ontput stage. We know from
the first test that the trouble occurred when a <ignal was mjected into lhe base
of the audio driver lransistor. We will now connect our test prod to the cotlector of
the audio driver transistor which 13 pomnt 26 cn the schematic. Tapping ihe vadio
again tmiroduces the internuitiend <o the trouble nus( lie in the collector cereuit
of the audio driver transisio;  Examimalion of ihe paits associated with this crreuit
show no sign of physical damage and all solder joints appear solid and making
gnod contact

We must now 1esort to voltage reachings 1o determine the defect. With our
VTVM we now meusule the collector potential of the audio driver transistor X4
The voltage al this poini correctly reads p volts However. swhen the radio is
jarred or tapped the voltage [alls in zero indicating some sot of wnlermailienily
open clrenit element in the collector of the tiansistor Shiffing our lest prod to
the hottom, or + side of transformer T-1. produces a soltage of betler than 5 volts
It does not appear eriatic 01 itermitient when ihe radio 15 jarred Tt woukd now
seem (hat the tiansformer primaiy must he intermitient This would eaase bolh
loss of audio signal aud the intermuttent collector voltage at the driver transistor
Removal of the transformer from the arcuit or an chmimeter check across the
primary shows that il has an inteymitienl connection within the transforiner.
Replacement of the transformer would cure this troukle

FM ALIGNMENT & TROUBLE SHOOTING

FM alignmment consists ot peakmng the I17 stages and then ahgmng the dis-
ceimmator for a ‘0" reachng between a mazumum  and 4 maximum —.

In all cases consult the manufacturers specifications before aligning  The
mantlacturer will explain which point should be ased (or peaking and which
for discriminatlor alignmend.

Set the RF-TE Tunmg Dial to 2.14 me. The 3th harmonic of 2 14 e 1 10.7 mc
10.7 e 18 the most often used FM-IF frequency. Use the MOD. OFF position
Connect the RI? lead to the Inpul of the converter Connect your VTVM betwveen
ground and the take off peaking poini recommended hy the manuafacturer. Alggn
each TE for 1nazimum.

Bwitch the VI'VA lead to the output of the diseriminator  Align the dis-
criminator [or a 0 veading between a maximum — and -— excurgion

ng aclual FAM stations

The RT stages can be ahigned 1n the same manner by
and tuning for a maxnnum at the take off peaking point

FM SIGNAL TRACING

Use the General Trouhte Shooiing Procedure Steps 1 thru 4 In Step 4 connect
the VIVM to the peakmmg pomt and leave the MOL ON. Most I'M sefs will
pass some AM  Signal injeet stage by stage as described 1 Step 4. The signal
when injected may be heard in the loudspeaker or observed as a voltage on the
W\:ﬁ<<_ al the peaking point. Once the trouble has been located go directly to

tep 7

If the Liouble does notl show up 1n the previeus step, then go to Siep 7 for the
RY and Qscillator sechions of the FM receiver This follows since wo have already
tested all the sections except the RT & Mixer stages
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POWER TRANSISTORS

The Analysl may be used to qualitatively test power transistors Power tran-
sistors as you probably know aie usually good or bad, shovied o1 open The fest
therelore is for these characteristics Conrnect to the elements as you would for
a regular transistor.

A good power transistor usually showe considerable leakage in (he leakage
position  If you are testing a PNP use the PNP posilion of the switch Momen-
tanly switch to the NPN position—the leakage should go down considerably.

Swatch to the Bela position. In the PNP position the meter should read
somewhat up scale Switch to ihe NPN position and the reading should go down
¢onsiderably. Il not the transistor is probably detective In most cases this should
show up defeciive power transistors

Tor NPN power transistors use the samme procedure except that vou would
tesl for leakage in the NPN position and then momentarity switch to the PNP
to sec the leakage decrease on the scate Then test for Beta in the NPN position;
the reading will decrease on the scale when momenlarilv switched to the PNP
nosition.

FFrom the above test we have cstablished that the transistor does have Bela
and we have also shown that there is not a short or an open Going back to our
orignal premise that power iransistors are usuallv open or shoried we have a
satisfactiory test for the greal majority ot this type of transisior. A shoried iran-
sistor will read high leakage in both posttions One without Beta would not read
or would not deciease in the reverce fest

|/
I\
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3.3K

Fig. 22—High Emiter Resistor.
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SERVICING AUTOMOBILE RADIOS

Automobile radios, as you undoubledly know. require very high batlery cur-
rents; sometimes m the neighborhood of amperes. The Model 960 due fo the in-
creased weight and ecost mvolved was not designed to power lhese radios The
auto radio however may be cervieed effectively and the transisiors tested with
the Anaivst.

The ounly difference in the servicing technique 15 that the IN CKT tesi will
not be used Since an external power supply, such as battery or baitery ehiminator,
supplies the power o the racho, momtoring of the radio DC current 15 also omilled.

Steps 3 thru 7 of the General Trouble Shooting Procedure will thereloie com-
prise the method of quickly isolating the defective component.

SPECIAL CONDITIONS

Most trausisior circuits employ low resistances, in the order of hundreds of
ohms, in the DC portion of the emitter and colecior cirewmits. In special cases,
however, one might find emiiter or collector resistances in the order of thousands
of ohms See g 22

In this special case the Dyna Trace test to the hase of the {ransistor will cause
the meter to move very shightly upward, not into the white area Anoither check
may be used here to verify the action of the transistor Remove the Dyna Trace
probe, parablel the high resistance (usually emitter to ground) with a 3300 ohm
resistor  The meter should deflect upward inio the white area

1f the lgh resistance is in the collector eiremit, paratiet it wath the 3300 ohm
1esistor. Sce Fig. 23. The Thina ‘Irace connecled to the base should make the
meler deflect upward
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Fig 23—High Collector Resistor.

In general, when encountering high resistances in the base and emtter DC
circuits, a slight upward defleetion when using the Dyna Trace in the normal
manner, 15 an indication of a property operating circuat

In circuits having 0 er very httle base resistance to ground (20 ohms or less)
the Dyna Trace may not canse sufficient or any motion of the needle.
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Summanizing—the Dyna Trace will operate m practicalty all cases. The only
two major exceptions to consider would be  the case of abnormally high emitter
m collector 1esistors (10000 ohme or greater} or when very low base to ground
regiators ame used The aforementioned, of course, refers lo the DC cireut
resistances. :

Testing Batteries

The simplest manner of testing a hattery o1 a transistor portable as to measure
thie hattery voitage without load (disconnectect) and then under load (vadio
turned on and operating) It the battery voltage falls down by 20%; the batlery should
be 10jected 1e. i the battery originallv read 9V without load, 1t should not go
helow 72 4 under full load Full load would be with the radio playing at normal
yvohune

HIGIT YOLTAGE RADIOS

Allhough miost transislor radios use voliages well within the infernal power
supply voltages of the Analyst, It is conceivable that vou mav run across a set
that uses higher than 12 volis

In this case you may use lhe Analyst exactly as descnbed heiein execept that
an acdhtionat hattery should be couneeted in series with the most negative Tead.
The plus (=) stde of the additional battery should be connected to the negative
of the Analyst.

MAINTENANCE OF 960 TRANSISTOR RADIO ANALYST

Your mstrument will require hittle service TH however a trouble occurs use
the ollowing adjustment proceduie

The VIVM i factory calibiated. bul il the inshiument gets oul of calibration,
or if V-1 is 1eplaced, a shght adjusiment max be necessary. This is accomplished
as [oHows

Carefully remose instrament from case  Connect to A C. power line Sel lo the
1 5V position. AHow instrument to warm up for 15 minutes Tnsert Test leads
info the — and — jacks of the VTVM and short them togeiher Adjusi the VIVM
zero adjust for zero reading on the meter. Apply 1.5V across the VTVM jerminals
and adjust R-23 (located on printed circuit board) for full seale icading Now
tlie meter s calibraied

IT the awdio or RT oseillators do nof function ehecli V-2 fiis] by replacing
it with another 12AT7,

RE Alignment

If RF alignment 1= needed a radio recenncl may be used as Tolows.

1. Turn ATIDTO-RF-LEVIEL knob until it clicks the madnlaiion OFT (MAX
clochwise roiation}

2 Place a lead ttom the R.I output jack of the Analyvsi close 10 the anlenna
termimal of the 10cever

3 Switch the 1 F. Band switch to BAND T3

4  Tune the 1ecaver to a station around 850 ke

5 Starting at 800 ke rotate {he RT-TT tuning conlrol unlit the signal from
the Analyst zero beats with Lthe station If the reading on BAND B is not the
same [requency as (he station, set the RI' 117 tuning knob {e the frequency of the
station I (he RFP 1T {uning knob originally 1cact higher lhan (he station fie-
queney (when sero heat was heard) the iron core of coil I. 2 should be rotated out

A1

of ilie coil slightly unbl another zZero heat 1s heard (L-2 is the cotl mounted on
ihe printed circuit board farthest from the panel) It the tunwg knol onginalty
read lower than the station frequency, the iron core shoutd be rolated dJockwise
nto thie cod Use a pon-nrctallic hex lhiead alignment wrench

¢ Tune the 1receiver to a station around 1500 ke Sct the RI IF TUNING
knob to the same [requency as the staljon. Adjust the small trmmer capacitor
on the variable for a soero beat The Liimimer is aecessible at the side of the
variahle hetween the two colls

- -

7 Rencat steps 6§ & 7 until no further adjustment 15 oeeded
Wher Band A ahgnment 15 necessars proceed as follows

1. Repeat Steps .2 3 & 4 of RT. abgnment except that the RIT BAND
switch is owitchied to BAND A and a station tnned heween 700 ke & 800 ke.

2. Adjust the RT TF TUNING hnob to the samne frequency as e station

3. Adjust the fiont trimmer on the vanable condenser closest to the panel for
a zero beat.
4 Without changing the tumng of the radie receivel, rotate the RF-TF TUN-

INC knoh to ¥ the {requeacy of the station Adjust the powdered wron core on coil
I.-1 until a zero beat s heard on the receiver

5 Repeat Steps 2 & 3 of T ahgninent untit no turther adjustment i1z needed.

WARRANTY SERVICE INSTRUCTIONS

1. Refer to the maintenance section of the mstruction manual for adjust-
ments that may be applicable.

2. Check common electrome parts such as tubes and batteries. Always
check instruction manual for apphcable adjustments afller such
replacement.

3 Defective parts removed [rom units which are within the warranty
period should be sent to the factory prepaid with model and serial
number of instrument from which removed and date of instrument
purchase. These parts will be exchanged at no charge.

4. If the ahove mentioned procedures do not correct the difficulty, pack
the instrument securely {(prelerably double packed). A detailed list of
troubles encountered must be enclosed as well as your name and
address. Forward prepaid (cxpress preferred) to the nearest B&K
authorized service agency.

jontact your local B&K Distributor lor the name and location ol your
nearest service agency, or write to

Service Iepartrment

B& K MANUFACTURING COMP:
DiVISION OF DYNASCAN CGRPORATION

1801 W, Belle Plaine
Chicago 13, IIL

See General Trovhle Shooting Pracedure Schematic back of this page
Be sure to see poges 36 and 37

b4
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AMERICAN SUBSTITUTES FOR FOREIGN TRANSISTORS

To-Replace SIMILAR TYPE Tn Replace SIMILAR TYPE
2312 IN410 2N411 28469 25A70
25813 2N139 2N4GY 28470 25A69
2814 2N10S 2N40% 2N-06 28A71 28470
2815 2N408 28472 J5AT3 25493
25154 2M109 PRLYE] eA72 25493
2822 2n407 25A/6 7SA77
2324 2ZNA06  2NADS 23ATT 2SA76
2525 ZN139 25A80 25082
2530 2N411 2N417 25481 25h84
2831 ZH409 28410 2N412 23A82 25480
2832 N406 Z5A84 23A81(
2533 2N405, 2ZN408 2SA8E 28489
2344 2N406, ZN407 ZNI0B 25489 2ShER
2545 ZN409, 2N410 25897 2252, NPT 2N3LL PN3TL
25419 2N410 2M37E, 2N534, 2SA60
2552 INL&D, PNALDL 2NATZ 28A%3 SN129 ZN240 2N247 2N748
2863 2N£D9, 2NA10 2N274, PN308 2N309 N3N
2854 2ZNADS  2NA08, 2NA10 oN34E, 9N3T2 2N3+3 PNAIT
2856 ZN10Y9 2N407. 2N40B 28842 2SA73
2360 2N412 28M101 2SA102 2SA103, 2SA104
2592 2411 23107 J8ALT. 28A103 25A104
2593 7N140 284103 254101 28A102 28Al02
28934 2N412 284104 25A101 784102 2SA103
25101 2N726 28A105 25A106 ?SA1D7
28178 2N140 284106 25A105 7SAL07
28179 2N217 254107 28A1C5 2SA106
25412 2SA13 254108 754108, 2SA10
25413 2Sh12 284109 28A108 2SA110
25410 7SALB 28AL10 28n108 234109
25A16  7SALS JSALTL 2%R43 28A112
25A17 23418 25A112 25843, 2SA111
25A18 28417 284113 284114
25430 25435 25A114 2SA113
25435 28A30 25a116 2SA117 2SA118
25437 25438 25439 284117 784116 2SA118
75438 25A37, 25A3% 75A118 25A116  2SAL1T
25439 25A3r 2SA38 2S8A121 284127 28A123 28A124
25A11 23442 284122 258121 28A123 28A124
23843 2SA1LE 28A112 258123 2SAE2T 28122 2SA124
28449 2N137 2N41d 2H41h, 2MA15A 758124 28A121 254122 2SA123
INAEE 2SAL] 28452 2SAS 26p128 254129
25850 28269 2N311 2N4DA 2N5i8 254129 234128
2NG83 25130 2SA13F 25A132
75451 2Nb17 25h43 28457 2SAS3 258131 PSAI30 254132
25n52 2N114 2NI36 2WNidg 7WZ219 25A132 284130 254131
A1 2N31D 2NA8L 28A1 34 284130
INABS ZNZ&6 2A43 28Aal 284135 25A134
23453 258151 2N138 PN21% 2N409, 2N41N
2SR53 2N1T1 2N135 2N718 2N410 254175 2NZ299 2N384 2SART 2SA58
2NA82 2N612 28449 25AR 2SAL76 ZNi28 2N300
28A52 25821 ZNA20
28457 PN3B84 2SALE 2SAL/S 25825 PHI67. 2N268A. N30 7N458
23458 2N37n 2SAR7 2SA175 PNG38 2MB37TA ZNE3SE
23A59 2N370 2624 7N6394. 2N639B
2SAB0 2M346 2N371 2N393 ?5A92 2SB26 IN165. 2N234 2N2G0, ZNZ68

SB103 2N3%§

36

2N307 2MN4D0 ZNSSS 2N637

e e —— i

To Replace SIMILAR TYPE Te Replage SIMILAR TYPE
25827 25628 25829, 28B30, 25831 28G75 28076, 2SC77 2SC175, 25C176,
25828 2SB27, 2SB29, 28830, 25B31 25C177
25B29 25827 2SB28, 28830, 23B31 25076 25075, 28C77, 28C175, 25C176,
25B30 25B27, 28B28, 2SB23 2SB31 25C177
25831 25B27, 25B28, 23B29, 25830 25C77 25075, 28076, 2SC175, 25C176,
25846 25847 28C177
23B47 2N48 2N89, 2N90, 2N131, 2N133, 25678 25C178
2N175, 2N207A, 2N220, 25B46 230173 28C73
25B48 2SB49, 25B50 28G175  25C75, 2SC76. 28C77, 25€178,
25B49 2SB48 25B50 25C177
23850 2SB48, 25B4% 2SC177  25C75. 28G76, 2SC77, 25C175,
25854 2NA3. 2N86 2N104, 2N138, 25C176
2N199, 2N207 2N280, 2N363, 25C178 25078
2N405 230191 23C194
25B56 ZN187 2N195 2N198, 2N242, 230192 230195
2N4O7 2NSE8 2N5T71 250184 25c191
28B65 2M1265/5, 2M1392, 2N1354 230195  25C182
25863 2N398, 26398, 258121 25061 25062 2SD63
25B76 258154 28062 2SD61, 25063
25B85 25886, 25B87 23063 25061, 23062
2SB89 2N270 25075 25077
258121 2N398 26398, 23B68 23077 25D75
258126 258127 2164 2N1251
258127 258126 2165 2N214
25B128 258129 2T66 2N214
258129 25B128 2173 2N168A, 2N212 2N1058
2SB131 28B132 2776 IN169A, 2N233A
2SB132  2SB131 2784 2N1101
25B140  2SB141 2185 2N214, 2NE49, 2N1251
28B141 258140 2786 2NB48, 2N1101
25B142 2SB143, 238144, 2SB145, 25Bl46 2789 2N214 2NG49
2SB143  2SB142. 25B144, 2SB145, 25B146 27201 2N371, 2N373
25B143P  2SB144F 27203 2N370, ZN372
25B144 28B142 2$B143, 25B145, 2SB146 21204 2N248
25B144P  2SB143P 21613 2N194
25B145  2SB142, 23B143, 2SB144, 25B146 27520 2N233A
238146 25B142, 25B143, 258144, 23B145 271524 2N216
25B150  2N398 HIt5 2N104, 2N109, 2N362, 2N4GS
238154 2SB76 HI17 2N109, 2N408
258157 238158, 28B160 HI17D 2N108, 2N323, 2N407, 2N632
25B158  25B157, 25B160 HI22 2N139, 2N410
258160 2SB157, 25B158 HI220 2N139 2N40S, 2NA10, 2N482
288172 2SB176 2N433
258176 2588172 HI123 2N140, 2N412
258180  2SB181 HIZ23D 2N140, 2N411, 2N485
258181 23B180 Hi54 2N139
258189 ZN180, 2N223, 2M319, 2N402 HIBO ZN139
2N524, 2N609, 2N612, 28613 HI71 2N133 2N140
75B200  28B202 HI72 2N140
258202 28B200 HI74 2N140
25C41 25042 HS-18 2N109
25C42 25641 r HS 17D 2N109
25C73 25C173 HS-220 2M139
HS-230 2N140



https://www.manualsplus.com/

1O EXT ANT LONy LST 1F AMP 2ND IE AMP

1 ® 2552 [ teske @ 2549 4s3ke @) 2553
(® .._lm_.:: o "
v !
15 '

QuzELT

(%) 2556

-

=55V 5V

|

—~5.9Y

e 10002, @

000mmt f@

™~ HL

WSvmW. —

<> W50 ||_| w00

<A
<A
<
T s:_m Eus @ licLp 20 m

@._uw__ﬂ L, _ OHE.
|P B ov
| i
" 32]
I N L

olyTpIL 5V

@m:ﬁ ewmmo
i
eng - ®@ as00¢
100 | 28] '

Ce. :22 COLOR 00F

BASE 461 L6 (@) 20m
EMITER = Somrom viow _ |ﬁ
TRANSLSTOR T 3
BOMTOM VI
05¢ Coll

~"a
SWON vl
COHE R0

@r_m_ 30inid

GENERAL TROUBLE SHOOTING PROCEDURE”

A5 ASHIGNLD D TTILS, SWITLHES, PLLGS, SJCKETS, AND
AMNSFORMERS ARE 1Q FACELITATD CIRCUIT TRACING DR COM-
NT H:PLACEMENT AND MAY NOT NECESSARILY EE FOUNO GN
THE YT
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