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- MODEL 960 TRANSISTOR RADIO ANALYST

What The Model 96¢ Transistor Radie Aualyst Wil Do

Some idea of the Inherent versatility of the Model 960 can be gaiped I an
exaunination ol its leatures

The Modet 860 provides:

1. A signal generator that tunes from 250l to 2 2me n two bands  The ouiput
level from the gencrator 1s variable and may be used for Signal Injeetion or R
& 1 F aligoment  The generator can be operated with an internal Zke tone ox
lefl unmodulated

2. A 2000 cycle oignal at the front panel for Signal Tnjection mto the Audio
section of a 1adio. The signal level is adjustable by a front panel control

A 2000 cyele low impedance signat flor Signal Injection diveclly inlo the voiee
coil of the radio reeciver

2. A buwilt 1 "ln Cirewt” transister fester for in cireunit lesting of the tran-
sistors. 1 his section also may be used as a D Signal Tracer {or rapidly loralizing
a dead stage. The test 1s made using the Dyna Trare which is a single probe

4 A metered power supply for powerg the radio under test. The current
ranges are 0-15ma and 0-150ma. Doth are protected against metei damage i the
event of a short ciremit  This unigue power supply provides any voltage fiom zero
to 12 volts m 1% volt steps  Evew radios emploving iapped power supplies may be
fully aperaied hrom this bailt in seurce

0 A two range TIC vacuura (ube voltmeter. 'The voltage ranges are 0-15 ancd
volts. The meter 15 [ully protected agamst accidental overloading DBemse a
1V the inteinal mpedance v high and therefore dees not ciremt load or
CAUSP Brrorenus lf‘lidlllgg

il
NG

6 An ohmmele) in the VIVM seetion  Tis resistance range s such that it has
a TK ohm cenler scale and a 1 megolim [ull scale reading  The voljage across the
ohmmeter leads is 1.5 volts thus peimitting the safe testing of low voltage

eledirohviics

T An accurnte “ont of crrcuat” test lor tranmstors  Leakage and Bela are
indisrdually tested Leakage is 1ead directly on & GOOD-BAD scale The Bela
s read divectly on a 0-150 BETA scale or on & GOOL-BAD scale. A socket and
elip leads are on the biont panel (o) transistor testing There 15 also a PNP-NPN
switeh [or fransistor polarits
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CONTROLS AND JACKS

W hat They Da and How They Work

4

Tle Model 960 Transistor Racdio Analyst 19 a complete strument fur 1se in
the servicing of transister radios. When using this new nstrwment for the first
time the best wayv to become familiar with the controls anel signals is 1o make a
“Dry 1un” on a known good racho. Carefully observe the effects of the controls and
signals. TL s the puipese of Lhis seclion to familiarize the technician with all of
the operating conliols of the Analyst.

SELFECTOR SWITCIL . . The main SELECTOR swatelr, located just to the
1ight of the meier cnables lhe lechnician lo select the dedwed fanction of the
Analvat

The first posilion is OFF and disconnects the AC line power input io Lhe
insirument When the SELECTOR switch is in any other position, the instrument
is I opcoration

The next two positions mice the 150 ma and 15 ma current ranges. In these
positions the meter is canmected m series with the huilt in power supply and
meters the current drawn by the load. The power supply for operating transistor
radios 15 1 operation in all positions excepl OHMS, TRANSISTOR QUT CKT
and OTF  This mternal power suppty must be used when performing the ‘o
cirewit’ tests with the DY NA TRACKE and when meterning the current in the 130
ma and 13 ma posiliens of the sclector switch

IPOWER SUPPLY JACKS .  To eonnccl aradio to the power supphyr insert
a red test lead into the POWER SUPPLY jack marked 0" This is the plus
termnal of ihe power supply and connects to the terminal of the radio that would
connect to the plos terminal of the battery Insert the black test lead into the

+ o 1.5 3 45 6 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 @
volt battery the black lead would plug intc the 2 volt jack. The scHages at each
jack are marked on the panel directly above the jack.

Tn Fig. 1 the tesi leads are shown conuected for 8 volt vperation. Tf the radio
uncer test used a 6 volt battery the black test lead would phug into the 6 volt
jack. See Tig. 2. Whenever using the Analyst power supply ithe battery in the
1adio must be removed

In all cases the red test lead connects to the positive teirminal of the radio and
the black test lead connects to the negative terminal of the radio. With the radio
connected and operating, the current drawn by the radio will he indicated on the
mector when the selector switeh is in the 150 ma or 15 ma positions.

4

The cunrent dran of the radio 1s a very imporiant reading to make and will
often indicate the defeci in the radio. Normnal currents drawn by the radio will
vary lrom get to sel, but the manufacturers’ service data will usually supply this
informizton.

A 9 volt rachio for example will chaw aboul 4 or 5 ma at mmimum volune
and 8 or 9 ma at normal volume. Currents much in excess of this would indicate
internal defects and would certainly result in reduced batlery life.

-+ o 1.5 3 4.5 & 15 9 10.5 i
RED TEST BLACK TEST
LEAD LEAD

Fig. 2—6Y Power Supply Connections

1t the radio 1o be serviced employs a tap (such as will be found 1 1adios operai-
ing from 3 and 45 volt supphes) a third connection must be made (o the power
supply  Fig 8 shows the connecton fo a radic using a tapped batters voltage
1 this cireuit the common or ground is the positive end of the hattery and the
mosl negative ic 60 volts Notice that there is a tap at 3.0 volts below lhe 60
volt point To econneet such a radio to the Analyst power supplv procesd as

+ o 1.5 3 45 6 7.5 9 10.5 12

SO TRER VLR SN

BLACK TEST
LEAD

BLLACK TEST
LEAD

Fig. 3—&V Topped Power Supply Connecnons

follows: Insert a red dest lead into the jack marked “0”. This commects to lhe
positive terminal ot the radio which is the point where the plus torminal of the
baltery would connect. Tnserl a black test lead into the jack corresponding to
the batlery vollage which, in the case of Fig. 8, is 6.0 volla. Since schematically
the tap is shown as two cells less than 6 volis. it is al 3 volts. Insert a third

5
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test lead nto Lhe Analvsl jack that 15 marked 8 solts on the power supplv of the
Analyst Nolice that under each voltage jack there 1> drawn the syrabol lor a
battersy The 3 yoll point 15 two cells loss than the full battery vollage The
panel js marked 1n (his manner (0 correspond with the way 1n which batleries are
drawil on schematic diagrams. 2

Nate: The Model 960 develops ats voltages from the AC power hne. If
vour hne soltage i~ higher or lower than the nommal 1eading of 117V, the DC
oulput voltage on ihe Model 960 will vary by the same percentage. Obviously
ihe currcnt drawn by the transistor radio will likewise increase or decrease by
a similar percentage A stighlly higher o1 lower radio cuurent can be atiributable,
therefore, to this ling voltage increase oL decrease. This should be kept in mind
when measuring the total adio curreni.

™ CKT — DYNA TRACE

The nexi position of the SELEGTOR switch 1s the test marhed “IN CKT”.
This, 15 perhaps the most useful test employed in the Analyst Since only a
single probe is needed when this test is used for signal lracing or, in eireuit
testing of transistors, it is a sery rapid method of locating a defective stage or
transistor  To use {hic test the radio musl he connected to the Analyst power
supply auc not te an external hattery

Turn the SELECTOR switch to the TN CKT {est posilion and connect the
rache to the power supply When switehing from the 1560 ma, thruy the 15 ma, to
the IN CKT test position yon may go boyvond tul scale on the |5 ma position
This should be of no roncein siece the meter is fully protected against overload
Tusert the Tlyna Trace into the 1IN CIRCULT TEST signal jack This jack ig

, __ SHORTED
- ‘ TURN

Fig. 4—Anienna Disabling by Sharted Turn.

located just below and to the righl of the meler. Wheneve, using the Dwna Trace
{est Lurn the volnme control on the radio {0 mimnrem. Take a picce ol bare copper
wire and wrap it around the Toopstick of 1he radio and shoit the ends together
This is shown in Fig. 4

The puipose of this shorted turn is 1o load Lhe antenna cirenit thersby keepmng
the radie from picking up a broadeast otation and disturbing the test 1n the
case of a dead radio this would not be necessary  The contiol marked IN CIRCUIT

6

*METER SET. located just to the right of (he IN CIRCUTT TEST signal jack is
achjusied vniil the pointer on the meler resls jnside the green area of the meter
scale marked IN CKT SET. See Fig. 5

Rotate ihe PNP NPN switch to the proper posdion for the transisior being
tested Take the DYNA TRACE and touch it to the base of the ontput transistor.
The pointer on the meler will npow swing ont of the GREEN area and read np
the scale  ‘Thns indicaies that the transistor is working and can amplify a signal
Tt farther indicates that the IO cirenitry of the stage 19 working properly  Repeat
tlis test on the remaining Lransisiors m the radio Each time the DVNA TRACE

POINTER RESTING
IN GREEN 'IN CKT
SET" AREA.

Fig. 5—In Ckt Ser.

15 tonched to the base of a transisior the powter will swing up secale and out of
the GREEN area Somp stages will cause the pointer to go ofl scale while others
may just barely move the pointer out of the GREEN area. As long as the pointer
moves up seale this indicates that the stage 1s operating and rhat the DC cireuitey
is UK When a stage is reached that does not make the pointer read up the
meter seale, a defective stage or transistor has been located A fow simple vollage
readings will quickly isolate the defect to the compounent or to the transistor
itself  This will he explained more completely under the section entitled
TROUBLE SHOOTING

OUT CKT TESE — TRANSISTOR TESTING

Following the TN CKT position of the SELECTOR swatch iy the OUT CKT
(oul of ¢ircuit) lest lor transistors. 1 his test should be used (o confirm whether
or noi A tfransisior 18 defeetive  The test should be made wilh the transistor out
of the ejeciit A tost tor both Leakage and Beta (11} 1= made and both teste
can be poad on a GOOD-BAD scale. In addition the true value of Beta can he
read on the 0-150 scale The Leakage lest is the Icco tesl which iz the leakage
hetwoen celiector and emitler High leahage beotween base and collector will show
up on the Beta lesi as a high Beta rearding and will probaldy read in the bad area
ot the meler scale

The Beta test 13 a DO test where a hxerd amount of current is apphed to the
base of the transistor and the resultant collector current 1ead on the meter The

s
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meler scale is calibrated direcily on the 0 150 range in Beia. The GOOD-BAD
scale [or Reta 1z based on certain assumptions concerning transistors found in
portable radios.

A lransistor whose Beta is less than 20 s gellerdll)’ not considered uselul
m a radio. Between 20 and 30 js considered queslionablé. From 30 to 110 18 the
area into which mosi transistors will fall and this is considered a good transistor.
The area above 110 15 marked guestionable (?) and then BAD. Transistois thai
fall mie thuis region will usually have high base to collector Jeakage and are not
considered useful. Since the actual Beta of transistors found in poitable radios
13 rarely hnown, this GOOD-BAD scale will Le extremely helpful 1n determiming
the guality of a {ransislor  As a general rule defective radio transistors usualiv
have high leakage, shorted or onen junctions. Tow Beta units will not normally
result 1 a dead radio, but might result in low gain  In high Bela iransistors it
1 possible that the reading may go off or lo full scale and the leakage not be
excessive, In that case cheel the manufacturers specifications  Tf leakage s
again checked after the Beta test allow the leakage reading to go down as the
transistor cools.

To perform the out of creurt test, connect the transisior lo ihe clip leads
marked E {emiit B (base) and ¢ (collector). If the transistor is a tetrode
connect 32 to Base =2, otherwise leave the B2 ¢lip disconnected IS the transistor
has stiff wire leads simply plug the transisior inlo the socket As an awl in
identifying the emitter base and collector leads, the more common basiogs for
transistors 1 shown in IFig 8A  The location of the E, B & C of the tesl socket
of the Analysl is shown in g 61

BASE DIAGRAMS

E 4 o
G D gy
£ B
[ B [ € !! !
R s N -
wrTa | {O_LECTIR
3 8 ERED
R, D G
B E INTERLEAD Bl 82
SHIELD

Fig 6B—Transistor Socker
Connections.

1f (ke tranststor 18 known to he a PNP or an NPN set the switch located under
the meter to the proper position With (he {est switch {ander the meler) in Lthe
LEAKAGE posilion, the leakage can be read directly on the GOOD-BAD scale
(LEAK) Tf the leakage is within tolerance (GOOD Region) switch to the BETA
position Read the numerical value of Beta directly on the 0-150 scale, or on the
GOOD-BAD seale. It is wol absolutely necessary that it be known whellisr the
trapsistor is NPN or PNP By a process of elimination the transistor can he
tested without this information.

Let us test an unknown transistor. ‘Pest the trapsistor with the PNP-NPN
switch 1n the PNP positien. If the transistor shows low leakage and reads on the
Beta scale the transistor ig good and is now known to be a PN IF the transistor
shows no leakage and no Befa, swilch lo the NPN position. If the transistor tests
good in this position, the Transistor is vow known to be good and of the NI'N
variely. IF the transistor tests RBAD in bolh pomitions of the PNP-NPN switch
the transistol s defective and must be replaced with the same ur equvalent type
Certain transisiors, those usually found in high frequency circuils of FM sets, elc.,
may have very high Betas. 1f vou note a high Beta reading check the mannfae-
turers specificafion.

As an aid in the replacement of transistors a eross reference in the rear of
this manual shows Amercan replacements for Forelgn types

Fig. 6A—Transistor Basing Corfigurations.

&

3 ==

YTVM

The next wwo positions of the Selector switch aciivale 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 gel the Selector switeh o (he 15 or 13 volt positions Power
i otill being supphed to the radio under tesi from the buwlt in power cupply.
Insert a rod and a black test tead wnto the 10d ane black jacks respectively marked
VIVM Bhort the test leads together and adjnst the VIVM zero control fuy
zero reading on the left side of the mcter. These jacks ate located just to the right
of the power supply slnp. You are now readv tec make voltage readings. When
connéecting 1he test leads mto the cuemit be sure to observe proper polarity T
the meter reads negatively simply reverse the test leads.

Inlike vacnum tube €ircuits, where negative is usually ground and positive
gues to the plates of the {ubes, transistors can operale either with the positiv
or negative at ground Tt » somelimes convenient to remember that the middle
leiter of PNT* or NPN stands {01 the potential of the collecior A PNP transisior
would have a negatrve collector potential with respect to emitfer while the base
would be biased to the saine negative direction as the ecollector  Tust the opposite
would be t1ue of an NPN type of transisior.

The lowest range of the VIVM is 1.5 voits full seale 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 to emilte; hius
which 15 usually in the 1ange of 0.1 to 03 volts. The meter is protocted against
damage due to accidental overload. The bhigh input impedance of the VIVM
prevents cireuit loading which could cause roading errors or a change of operating
conditions which might cause damage to a transislor or cireuit component Do
nol leave VIVM leads connected to the airetnt in any other position of the
SELFCTOR switch

OHMMETER

The Obmmeter is connected in the lasl position of the SELRCTOR switch
(OHMS). In the OHMS position power to the radio under test 15 automatieally

POINTER RESTING AT
"INFINITY ON OHMS
SCALE.

FigT 7—Ohmmeter Set at Infinity.

discunnected. To operate the Ohmmeter msert two test leads into the red and
black jacks marked VIVM Short the ends of the two test leads together and
adjust the front panel contiol marked VIVM ZERO until the pointer on the
meter reads on the left side of the meter scaie

With the test loads open adjust the front panel control maiked VIVM OHMS
until ithe pointer comes to rest al the ity pont ( © } at the right hand edge of
the meter scale. See Fig 7 You can now rTead the value of resistance by con-
necting the test leads acioss the part to be measured.

9
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Capacitors ean also be tested for leakage or sharts by conuecting 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 found in transistor radios
wilhoul danger of damaging them. When testing electrolytics be sure to obscrve
polarity. Reverse polarity across an electrolytic can dedtroy the capacitor The
red jack on the panel 1s positive with respect lo the black jack

The front to back ratio of diodes cun also he measmied on the Ohmmeter. ‘The
resistance in the ferward direction should be quiie low while in the reverse direc-
tion the resistance should be quite high. A front to back ratio of about 100 Lo 1
is common for a good diode If the resistance of the diode in both directions is
equal. that 1s very Imgh or very low, then the diode is defective and should be
replaced.

. AUDIO SIGNAL INJECTION

The next function of the Analsst Lo be covered is the Audio Sl"nal Injection
section. The audic injection circuits of the Analyst are in operation in all posi-
tions of 1he Belector switch except OFF. Two outputs are provided: One (marked

— VIVM + VOICE COIL AUDIC

©
SRR

\

-—2000 CYCLES

Fig. 8—Voice Coil Injection.

VOICE COIL) s for low impedance circuits such ag londspeaker volee coils
Tig & shows tesl leads connectod for VOICE COIL SIGNAT, INJECTION The
{—) minus lead from Y TVM jack is neeessarv only tor Voice Coil Signal Injection

The second (marked AULTO OUTPUT) 15 uscel for all other Aucho Signal Tn-
leLtlon Manctions. See Fig, 9. The ground relurn for Audio Quiput Signat Injection
is provided for through the Aualyst power supply and the negalive lead from
VTVM must not be nsed

10

[he output level at the AUDIO OUTPUT jack s adjustable by means of the
control marked AUDIO R.k. LEVET. When this conirol is tuined fully clock-
wize [0 the MOI) OFF position, the audis signal is turned off. Since the same
audio signal that is used for audio injection is also nsed for Modulation of the
RTF-TF, thiz is a means of turning the Modnlation off.

— VIVM 4 VOICE COIL AUDIO RF

© © © ©

ouTPU

Fig. $—Avdic Signal Injechion

1n order to becone famihar wath awdio signal mjection we will practiee signal
njection on & known good radwo and observe the ceffect of this signal  Signal
Tnjeciion in transistor devices 1s similar to that used i vacuum tube clromts
The stgna) in vacuum (ube stages 19 normally fed ato the grid  In transistors @
15 generally fed inio {he base In the vacuum lube ciceuil Lthe output is ugually
trom the plate Toodransislors it 1y wgually from the collector The main difference,
of eourse, 19 that the vacaum tube s a vollage mnplifving deviee while The Liansistor
is a current ampltying deviee Tig 107 is a sclicmatie of a typeal six ransistor
rachio, Constant reference will be made thronghout this mstiuetion hool to Fig 10,
Fou this reason 1t s a large pull ont page primted at the rear of the boolk  Thia will
enable the reader lo refer to it easilv regardless of what page in the estroclion
hook vou are reading,

Tn order to use the Signal Injoction of the Analyst only one test lead must
he used, exsvepl in the vaze of Vowe Cod mjection. For Volce Coil njection {he
commuon or grotnd lead 1s wonmected to the — (minus) Jack of tlie VIVM  The
leact with the Red lest prod is mnserted mto the jack wmarhed VOICE €OTL. See
I'ig 8 The test Tead plugged mnto the Analyst as shown in Fig 8 must uow be
conueeted to the vadio The ground or commoen lead is conpected to the ground
point of the radio Tn the schemaltic of Fig. 10 this poinl contd he the positive
ferminal of the battery or the + of the Analvst power suppls

With the common Iead connected (o the radio. “Fouch the test prod to the hol
side of the loudspealer voree coil Thys s point 34 on the schematic of Fig 10

*Courtesy of Haward ¥ Sam & Compriny,

11
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The AUDNIO R I LEVET control should be in any posttion other than MOD OFF
You chould now hear ihe 2000 cvile aucho lone 1n the loudspeaker. This would
indicate that not only 15 the loudspeaker onerating properly, but so are the contacts
of the carphone plug This incdonialle 15 a cormmon source of {iouble in transistor
portables. TF these contacts do not make properly the dead lo the loudspeaker
voice coll will be open and a dead radic will result. Now conneet the (he est prod
into the jack marked AUDH? QUTPUT See Fig. & No wolation capacilor s
needed wince 1t 1z within the Analyst. This 1z {he signal source used for all ather
audio signal injection  Uhe ground lead coming from the (- -) minus VTV jack
12 no longer needed and should be disconnected

The next stage to be lesled by signal njection will he the push-pull oulput
stage  Fouch the test piod lo the primany of the push pull driver hansfoumer.
This 1s pewt 26 1 the schematic of 1'tg 10 Adyust the [evel control for an auhible
signal in the louclspeaker. Presenee of a signal imdicates that the oudpul stage 1
capable of passing an audio signal and wauld not be the source of troubla il the re-
coiver were deacl. Other tfronhbles may however ocem in the ouipat stage  Tlisloy
tion s one such trouble.  Lechniques for [oealing these other troubles will be
cxpldined n following sections of this instiuction hoolk

New <Inft the lesl piod to pomt 24 which 15 the base of the audio drner
transistor  The level of the signat heard mn the loudspealker will increase sih-
stantially dpe to the addod gain provicee by the diver siage. The signal may bLe
restored to a4 tower level by redueing the lewel ¢onfrol of the Analyst Tov this
and subsequent lests be sure the 1adio solume control is at maximum gain. Aoy
trouble thal might be present in the audio section of the reeciver can casily be
1plated (o the specific stage by means of This signal injection method

Action of the volume control can be olwerved bv tyeeting a signal al point
22 Adjustment of the volume control should ecause the volume of the signal fo
change al The Inundspeaker

Another use for signal mjeclion would be 10 cheeh the e fectiveness of the
emitier byyass condenser. Inject signal at point 25 Tf the bypass capacitor C-7
1~ aperaling poperly, very little signal sall be heard i the londspeaker T C-7
s open the signal heard i fhe loudspeaker will be quite loud, as loud as the
signal would be when the nrobe 13 brought to the base of the same iransistor
Twpical troubles and the test procedures to be followed will be explained in detail
in other sections of this marnuat

RE-TF SIGNAL INJECTION

17 11 Signal Injection is accomplished using the calibrated <ignal venerator.
The tuning range of The generator 19 from 230 Le to 2.2 me Two ranges are em-
ployed namely Bands A and B Band 4 lunes from 280 ke to 8530 ke, This is the
upper seale on the panct See g 10,

Smce Band A covoes the TIT hrequency range the two mosi comumon 1t
¢quencies me marked on the dral These poiuts are 262 Lo and 155 ke Band 13 tunes
from 800 ke 1o 2200 ke, or 22 me This range woukd he vsedd most commenly fol
signal injection into 17 stages. The RP-TF signal gencrator can he lyrmed OFF. oL
BAND A or BAND 1B can he selecled by means of the Band Seleclor switeh This
cwitch 18 loeated Just abeve the RT output Jack and 1s shown in Tig 12

ignal generator 15
on 15 BAND B

The uppe r position of the switeh 15 OF I Tn tlis position the
totncd OFT The nudedle position 18 BANLD A und the lewer pr

The ontpnl frome 1his wignal generator 1 taken Nom the RIY output Jae
Seo Figo 12 Nu ground connection to the (-—) minos VTVM jack is necessary
and should not be used  The level conbrol for the signal generator is loedated nhove
the oulput jacks This s the <ame conlrob {lat 1= used to adiud the Aucio level

12

The RF-1IF oscilaton is AM modulated wath a 2000 cycle audio tone To twn
the modulation OFF, rotate the AUDTO-RE level control {ully clochwise until the
switel elicks at the MOD OFT position  Tor normal RF and 1} signal injection
the modulation would be left on. In the event that the leocal osullator of the re-
ceiver 1§ Lo be repluced with the signal from the Analyst, the modulation would
be turned OTF. 455 KC

Fig. 12—Signel Generating Section
13
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We are now ready 1o practice signal injection on a known good 1adio {o become
famihar with this technique IMig 12 shows (Le test Jead connected for sipnal
wyection. The Band seledor switeh 13 shown set to Band A, The pointer on the
tuning dial 1s sel so lhal the hairhne on the plastic pointer 19 on 455 ke since
thiz 19 the TT freguency of the radio we are testing The tost lead wilh (he test
prod on one cnd 18 connected to the R T outprt of the Analvst.

Before signal injection the radic most be disabled by wiapping & single shorfed
twin of wire around the toopsticle antenna. This witl prevent lbe 1acio from
picking up any broadeast slations that would produce faully indications In
normat nse Lhis would nol be necessary sioee the 1adio js deleclive and will not
normaits pick up a station

We are now cady to begin Signal injection, The BAND swilch should be
the BANI) A position and the B.F-1T" TUNING set (o 455 an the A djal
Touch the test prod to pomt 19 of Fig. 10 This = the Inpud 1o the djode detector.
Fov injection at this pomt the level control would normally Le sel lo maximum.
Be sure (he switeh does not click since this wilt furn the modislation Of. The
2000 cycle test tone will now be heard 1 the loudspeaker. Tf the sound fails Lo
appear 11 the loudspeaker be sure to advance the volume contiol until the sound
1 heard. By switching the Range Switch (o the 15 ma position you may wateh
the supply current merease as the sipnal s injected and beeames stronger  Thils
same feaiure can be Used as g luning 1dicaton 1 aligninent

See the yolume conlrol appedrs between the source of signal and the loud-
speaker, 1t will control the amount of sound heard In the loudspeaker. We wonld
not normally cxpeet the intensily of the test tone in the loudspeaker to be yvery
Joud since there is hittle anyplification being provided ter the signal

Move the test prod fronr pownt 19 and touel tt to point 16, I the signal is
again heard 1n the loudspealer we bave proved that transformer L-5 is operating
Tf the Signal Generator frequency is changed the signal will gel weaker as it 1s
detuned awav from the proper TF frequency

Rewet the generalor back to 455 ke Shift the (esl prod fiom pont 16 to point
13 We are pow feeding the signal nto the base of The 2nd LF. amplifier  Since
the signal 15 now being amplified by the 2nd I T amplifier, (lie levei of the signal
heard in the loudspeaker wilt increase substantially  Reduce the level control on
the Analyst to compensate for this increase in gain  Alwavs work with the min-
mum amount of signal In order 1o mevent overload of the amplifier stages
the recenver.

We have new demonstrated that from the Base of the 2nd LIY amphfier to
the loudspeaker the radio Is operating properly. Shitt 1he fest prod lo pontt 10 of
Iig 10 This s the Base of the Lot LI amplifier With another stage of gain
present the signal should agan increase in level at the loudspeaker Again roduce
the level eontrol of the Analvst jo caompensate for this Inerease in pain Since the
signal can be heard when injected info ihe base of the 1st I ¥ amplifier lransisior,
we have demonstiated that the TEF svstem and audio svstem are uperabing
normalls.

The next pomt that we will mject signal 1mlo 15 poinl 2 This 15 the base of
the comnerter bransistor  Although some TT. aignal will gel Through, the signal
at this poing 15 m (he R 1ange and ibe Signal Generator must be retuned to
an R 17 frequency  Tel us use 10 me Tor this frequency the Band selecton switch
must be st 1o Bund B anel the R -1 T TUNING dial set to 10 me (1000 ko).
‘Ihis 15 lusiraled in Fig. 13

The jadio must alse be tuned o | me. Touch the test prod to peint 2 The

<1ignal should now be heard in the loudsneaker al Ml volume sinee all of the gain
of the radio s now in use

14

The oscillator section may be tested for oseillation by measuring 1he hasc_ to
ermutter voltage. This voltage shonld change shghtly as the variable tuning capacitor
ig rotated through its range

Fig. 13—Setting fer 1 mc Operation

IF ALIGNMENT

1T Alignmen! normally consists of peaking cach of the IF transformers for
maximum output .

If all the stages ure operating properly. connect the lead from ihe RF jack
to the buse of the converter. {Pomnt 2 of Tig 101 Set the RT-1T TUNINCG dial
for 155 ke (or whatever [roquency (he manufactiver suggt‘st&.)._The RT DBand
swilch to BAND A The modulation on — sel Ihe tnning diab on the radio
1o 1600 K C.

The VIVM ~hould be sel lo 1he 1.5V range Connect the negative lead of the
VIVM to the output of the diade detector—point 20 on Fig 10, Tn this case the +
tead will be placed al ground Use as Jow a signal level as possible Adjust each
TP transformer for a maximum readung on the VIVM

. RF ALIGNMENT

Remove the shorted turn aeross the antenna if one was wsed dwing the IF
alignment  The RE section of the receiver mas be ahgned by [eeding the RI®
signal thru C 8 into the antenna or loosely coupling to lhe loopstick  ‘To loosely
couple lay the RF lead close to the leopstick, hut do not eleetricaliv connect
ta ils wires

Sel the generator lo BAND I3 (1500 ko) Rotate the luning confrel of the radio
uniil a maximum is secn on the meter close (o 1he same [regquenes as the generator
Thes signal shoull] be heard thru the loudspeaker. I the maximum 15 noted at a
slightly higher frequeney setting on the radio dial niove the racho diat to 1500 L
andh unstrew the trimmer A4 until & maximum Is again scen The trimmer should
e adjusted in the opposile direction if the radip had originally (uned Lo a lowed
fregquency, While at ihe same fregueney adjust the trimmer A5 across the RF
part of the variable condenser, for a maxuruum

Tt the RF and vscillalor colls had slugs in them for low Drequeney adjusiment
the procedure would be the same except thal ihe slugs would be adjusted at 600 ke

1


https://www.manualsplus.com/

rather than the trimmers. Then go lo the 1500 he adjustment descrbed abowe and
adjust the trimmer. Repeat the low and lugh melbords above until no further ad-
Jusiment is neccssary.

Tnsiead of connecting to the dioce output, when making adjustments for max-
mum, you may swilch the SLLECTOR switch to one of the current ranges The
meter reading will go up as the circuits are tuned This is primarily true of radios
with a push-pnll output stage The volume control should of courwe be turned up
to a comlortable level.

Note  If the 1adios own batteries are uscc and the analyst power supplv 13 not
wsed, the negative lead of the V' I'VM must be tonnected to the racho ground doning
signal injection or alighment.

This compleies the explanation of the vanous ontrobs and signals that are
meorporated in the Model 960 Transistor Radio Analyst. 1t would Le worth
while for the technician to repeat this portion of the Instruction Manual to gamn
the grealest possible degree of famibharnty with the instrument

VOLTAGE READINGS AND THEIR SIGNIFICANCE TN
TROUBLE SHOOTING TRANSISTOR RADIOS
The togical sequence of operation 15 to 1golate (touble to a particular otage or
section of the radio and then within that stage or section deteimine the speafic
fault The isolation of a trouble to a particular stage i novmally accomplished by
means of Signal Injecltion
Signal injection begins at the loudspeaker end of the radio and then the signal
1 injecied slage by stage until the point is reached where ne signal s passed The
defective stage has thus been Jocated Tt is the technigue of delermining the
trouble in a specific stage that will be explained in this section
ALDIO
INPUT
¢ ~8 VOLTS ALDIO
1000 0/V0..T ANE
15V RANGE

I0CNTD

[l
=
BRI RAVIVL LRt EE
o
=
=
AV

DGVOLTS

Fig. 14—Effect of Low Impedance VOM
The wvoltage choeck method of determining the proper operaling condition of
a tiansistor circuit is very easily accomplished One of Lhe requiremenis of voltage
reactings is that the measuring instrument present a very high impedance to the
circuit  This is necessary to prevent the meter resistance from upseliing the
operating condilions of ihe transistor stage 'or cxample TFig 14 shows the
schemalic diagram of a simple audio amphfier emploving a PNP fransistor

16

I[ a 1,000 ohm per volt metet on a 15 yolt range weie connected across the
10K resiston (R-2) used to bias the base of this transistor. ohserve Wh‘fll would
happen. Since the meter s 1,000 ohms por volt and the full seale reading 18 15
volts, the meter resistance 1 15000 ohms 11 15000 olimes were connecled in par
altel with o 10000 ohm resister, the net resislance would be 000 ohms. This is
going bo greatly decrease the bias 1o {he base ol the transsion and will completely
change its operating conditions. H o ot this 1eason that the volt meter employed
m e Analyst is @ VIVM with a tugh mput bopedanee 1 herefore, wuler no
cireumsiances will the test meter load the ciremit and wpset the operating condi-
lions of the transistor

\Tost {ransistor circuils that aie veed 1 portalle tadios operate. muolac as D.C
1+ concerned, moan almoest dentieal manner. Fxaminalion of these circuits will
show {hat they have the same basic parts as the simple gsehernatic shows in Fig, 14,
For example, in Fig 11 the yesistor 13-2 focated in the emitler circuit will be found
in practically all slages of the fransistor vadio. The resisto 13-2 connectec from
base to grousd v Fig 14 19 10K and is parl of the bias stabilizing cireait The
TO0K resistor 13 [ in the base eiccuit which conneets to the negative lerminat of
ihe hattery 13 emploved to biag the transistor o the proper operating conditions.

Note Simce {he noimal Base Current 15 very small - D C vollage comes
primarily Trom the voltage divider network. This i= the junction of the 100K and
10K resistora

TFor ilus 1cason an mceriech LBase voltage reading 1s uswally attnbutable o
some component in the base cireuit rather than from fhe components in the emitler
or wollector cireuits

—B8 7 volL.TS

T- —C 7 VOLTS

B/

—o= voL st c-alf
IODFD| ‘\
R -z Foa c-4
4706
GINFD

e 90MD_TS

Fig. 15—Typicol Tronsistar IF Amplifier

We will now compare the simple auncho amplifier in g 14 to a tymeal 1 F.
amplificr Notiee that from a DC  standpoint resistor R 2 of Fig, 153 goes to

17
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ground from the base of the transistor Jusl as R 2 does in Thg 14 Also potice that
resistor R-1 eflectively connects from the base haele to batfery minus just as R-1
does in Fig. 14 The outstanding difference js that there is a transformer winding m
series between the bias network and the base. This js the means whereby the A.C
gignal, wiich 15 to be amplified, is fed to the base of the fransistor. Capacitor C-1 in
Fig 15 15 present to decouple and place at signal ground potential 1he bolfom end
of the franoformer wincing Notice that R-3 and C-2 aie present in the emitter
cirewit lo ground 1in both Fig 14 and 15, and that i both dircuits R 3 18 by -passed
with capacitor C-2 fo prevent A C. signal degeneration. "The load impedance {or the
LT, amplifier in I'ig 15 15 the primary of transformer T 2 whereas in Tig 14 the
load unpedance 1~ R 4, 0 1000 ohm resistor. This, of ¢ourse. is necessary singe
the operating frequencv of the cirenit in Fig. 15 is approximately 455 ke and nseg
a transforrmzel for inler slage couplimg

Tlns comparison between a smple AF amplifier and a simple I F. amphfier
shows that from a D C pomnt of view these stages are simdar in configuration,
excent that the absclute value ot the circuit componenfs are selected to sutisfy
the requiremenis of the dilferent transistors,

A SIMPLE METIIOD OF MEASURING
TRANSISTOR OPERATING VOLTAGES

This method does not require the technician to know wheiher the transistor is
PNF or NPN. and tmither this method does not require any arithmetic to deter-
mine the operating bias of the transistor stage

Connect one (est prod of the VTVM {o the emiitér lead of a lransistor m an
opetating radie Touch the other lead to the collector  If the meler reads nega
tively, renerse the lest prods so that the meter reads up seale The vollage that
1% read in this manper shoutd be slightly less than the hattery soltage The aciual
value of this veftage wifl be determined by the wize of the emitler resistor and
how mucl: 1esistance is present tn the colleclor arcmt Taft the test prod from
the collectur leact and shift it to the base tead The meter must read up seale agam
and the magniude of the veltage should be 01 to 01 volts This 15 the range of
emitter hase bias that will he found on most tiansistors in portable radios Note:
A voltage of opposile polarity mav be present on operaling oscillator stages

Let s see the adsantage of this method of measuwmyg voltage 1n a transistor
cirewit where {be cellector is opetated at ground polential, This is shewn mn Fig 16,
The eollector load in this case is 2 coil of 4 ohms resistance. The emitter tesistance
15 100 ochms and the probtem 15 ta determme the operating bias between base anel
emitier 1n this transisto;, Conneet the positive tead of the VTVM to ground, touch
the negative tead of the VTVM te the emilter we now read —84 volls. Now shifl
the minus test prod {o the base of the fransislor 1n Fig 16 anct recard the voltage
‘Thts volage 1s —8.2 volts DB subfraction we see that the base emiller bias is 02
volts and thai the base 15 positive with respect 1o the emitter which is {he proper
polarity for an NPN transistor. Now let us measure the operating vollage with the
method just ontlined ahove. Netice that this will be performect withoat knewing
whal potaritics are invelved.

Touch one ot the tesl prods lo the cmilter lead and the ather test prod to the
cotlector lead. The voltmeter should now read up scale. If it does not, reverse the
test prods so that the meter coes read up scale The meter slhiould now read
approximately 84 volts. The chfference between 8 1 volly and the batterv voltage
which 15 9 represents the voltage drop across the crmtler yesislor Sinee the resist-
ance in the colleclor cirewit 19 extromely tow, there ™ practically po D.C. ~oliage
drop Now shift the test prod from the cohector lead fo the bise lead aad the
meter wifl agam r1ead up scale and the voltineter shauld read 02 valis. The abso-
hrie value of the veltage is correct, and since the base 15 biasod 1 ihe same direc
tion as the collectoy this stage has the proper operating potentials and potarities.

18

This technique will be very useful m the frouble <hooting of transistor radics
and will be used extensively to delermine whether o trapsistor stage has the proper
operating conditions

-82v32.1S

—8 4 JOLTS 4n

SOMOLTS

Fig. 16—Velteges to Ground.

Yollage reachings can supply much mipimationr ashout a transistor stage. We
will exanune thereflole, a few different cirenits that have abnoimal voltage readings
and sec what defects in the circndt conid cause these readmgs to oceur. Let us
assume the clremt and volfages of Mg, 15 represents the normal condition. Fig 17
shows tlie smme et as Fig 15 encept that the vollage readings are in erron.

Measurcmont shows that the base to enntter bas 13 ze10 and that the coltectat
voltage s af full battery poiential  Ohservution of the base circnit shows that the
bias far 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 ibe emifier ai the same potentiat
there 35 no forwaid bins on the transisior and Hitle ar a0 callecior cuneni flows,
‘This can be seen hiom the tacr thal the collector soltage 15 the Tyl 9 velis of the
v, te no diop aeross R4 Sinec we note atso that there is ne voltage drop
R-3 we way salcly assume no current 15 flowig m the collector andt emitler
ctrewits. A voltage cheek 1s now calted for at the muction of R-2 and R-t Tf there
were voltage present at this poiot then transformer T-1 would be suspected of being
open Since no vollage is present al the junction of R-1 and R-2 then eapacitor
C-1 moght be shorfed or B 1 might be open. R-2 of comse could be shorted bhut
this 15 uniikelv  Wo can conclude thal since 1he hase voltage 19 obtained From s
vollage divider directly from (he battere thal abnormal veltages at the base of tHe
transistor are usually dua to u defect in tlhe base circnil of the fransistor stage m
question. In the above case ne cmilter current flowed becaure there was no {or
ward bias hetween emitter and base  With ne emitter enrrent there souded be no
collector cnrrent. The transislor 15 practicalls speahing cat off
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—avOLTS

—— 5 VOLTS

Fig. 17—Defective [F Amplfier (0 Bose Volrogel

Ig 18 shows the =same stage a5 previously discussed except that a new set of
voltages are shown to represent another tvpe of trouble Notice that the base
potential 15 approxmmately noimal and {rom the ¢onclusion drawn from the pre-
vious section we would not suspect trouble in the hase crreuit The collector has
volliage on it and therefors the D C. path back lo the hattery cupply must be O K
Since the caolleetor potential is at the foll batterv voltage this would indicate that
there is no voltage drop In the collector circuit ane therciore no current Bowing

Since ihe base 1o emitter junction 15 vers low resistance the hase or emitter
will rise to ihe poteatial of the other if eithet one of thent 1 open 1n then external
crreurt Sinee the base has approxmmately the corect voltage the trouble must be
in the emitter (reuit An ohmmeter measmement of emitter to ground in this
ease would show an open circult (R-3 is open) The tact that the emitter does
have a voltage 1> ve1v misleading unless you remember that the 1esistance of the
bave emulter junction 1s guite tow and if either s opep thev will assume the same
volinge

Since The power consumphon in these creewils s quite low 1t 15 rather unusual
that a resislor will aclually epen Cracked prinled circurt boards and pom splder
connections will maost frequently account for open circujts of this natare. The
exeeption fo this ease would be in power cutput slages where the power capabilities
of the eircuit are such that 2 resistor can actually burn out. This would be mos|
evideni by inspection smee the 1esistor 1n gquestion would be visibly charred The
bias voltages on a transistor are so very mportant lhal lhey must be measurect
accualely and close attention must be pad to small differences. For example in

20

- the case just discussed, the enotter voltage differed (rom its normal value by 02

volts and the collector voltage varied from its normal value by about 03 volts. It
18 these =mall changes in veltage that sepply the clue to delormine the defecl in
a tiansistor crreat

-9 VOLTS

T-1 —C.7 VOLTS

-3

;
\

C
07 VOLTS l
|

R-

9 VOLTS

Ftg. 18—Defective if Amnbfier (No Forword Bias).

The third class of trouble that can quickly be determined bv means of voltage
readings at the fransisler is the case wheie the collector potentral 15 far [rom
normnal  This is shown in Fig. 19. The potenfial from collector to emntter is zero
or very near rere Voltage does exist between base and emitter although they may
noi be nornel. 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 R4 or a shorted C-4. If
-4 were shorled this would zlso show up as abnormally high current drawn from
the batlery.

The methods just ontlined show the symploms thai mav oceur 1noa transistor
circut and the way in which the sollages will react. There 15 the case however
where the transistor itself is at lault We will now look into some of the wavs in
which a transistor may hecome defective and the effect that these defects have on
the circuil voltages.

If any elenient in a transistor should become apen cireuiled this will result in
loss of collector current The veltage in the collecior eircuit will yise to the fult
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battery vohiage. This is due to the fact that sinee no collector current flows there
can be no voltage drop across the collector load mpedance T-2 ar across R-4 in
Fig 19

c
0VOLTS
T —05 voLTS o
Elozvouts 2/
I\
R-3 c-2 c R-4

SOVOLTS

Fig. 19—Defective IF Amphfier (0 Collector Voltage)

If the base of the Iransistor weie to open there would be no forward hins an
the transistor and the collector current would cease to flow. I the emitter wers to
open 1he collector current would again cease to flon since the colector cnrrent
must flow through the emitter cireuit. It also follows that if the collector cireuit
were to open no collecton current wonld flow and the cmitter voliage would assume
the same potent A

1 as the hase Since the hase vollage 13 obtained i

R .
divider, the base potential will be normal ar even higher since the base voltage
divider 15 not loaded by the transistor when the collsclor iz apen

Perliaps a mote common defecl that will cecur mn low power transistors found
n portable radios w their tendency to develop high inlernal leakage When ths
ccours 1t 15 usually accompanied by an bieredse 1n collector current The base
soltage will usually reman at its normal salue, but due {o the mcicase 10 collecior
current (which also flows through the emitter resistance) ihe emitter sollage will
increase. If the leakage of the transistor 15 greal enough the emitter voliage can
mcrease enough to reverse {he biag on the transision. With 1everse bias vou would
expert the Liansistor to be cut off and have no collector corrent, but becanse of the
internal transistor leakage ihe colleclor corrent aclually increases The voltage
distribution for this leakage condilion is shown in Fig. 20

Fxamination of Frg 20 shows that the collector voltaze has dropped consid-
e1ably from its normal voltage. The emitter voltage has risen to 3 volts from its

notmat 05 volts and the base voltage 15 appioximately at its correct value This

22

represents a transistor with very high leakage and o w possibie that it this condation
were allowed to continue the transisior would destroy ilself due (o exe
lecior dissipatien This would then resall in an open or shorted transistor.

—7 5 VOLTS

- -2
-3 ‘
20VOLTS | ( i
Rt 33 c-2| R C—
1
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Fig. 20 Defective IF Amphfier (High Eminter Volroge).

AG.C. OPERALION & TESTING

The purpose of the AGC (Antomane Gain Contiol) 1w to mainlam the bulpnit
volume of the receiver at an cqual levet even though {he signal levels received {rom
each wtation are different.

Ii shonld be remembered that a forward Bias 15 neoded betwoen Base and
Emitier In order for conduction and transistor action to take place I this Bias
is lowered the gam of the stage wilt gradnally decrease The aforementioned is,
of (ourse, taken within the nonmal operatmg limits of (he transisios.

AGC aimply decreases the hias (less sainy foc shiong slaiiuns, Tha stronger
the station the tess bias and the less gain Wealk stalions will therefore be operating
with the Gansisiors in their maxinum gain position This will {end to make all
stations have ahout the <ame level of outpirt

When an LT signal is ted through transformer To5 to the 1N60 diode a Pul-
sating D (" current wall Bow. Tlsing the conveptional Mow of cnreent (Lo —)
the diode will conduct as follows:

(a) Thru the secondary of L-3 down and {hra reqislor R-6G to ground  Since the
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Grat mde of a resistor ihal the plus hits (in conventional flow) 18 positive, 1t will
mahe the top of resislor R 6 ‘more positive’ than it was before

thy From ground it wilt go np throngh resislor R 7 and thra R-10 and R 9
back Lo the anode of the diode

This j» the D C path of the dinde  Tf a measurement were laken 1t would be
noted thal the top of resistor R 6 15 negative The negative vollage 1s caused by
the baitery supply. The reason, 1n (a) above. (he cxpression ‘more posthive’ was
used, was to indicate thal Lhe voltage went more posiive than it was previously. If
it wag, normallvy — 7V and it went to — 8V, 1t would have gone 1 volts more positive

The base of X2 15 diiven more posiiive than it was and the buas is therefole
decreased lowering the gain of the stage The stronger the LY. signal, the more
the hiag walt decrease We therefore have A (G C achion on the 1ot TT amphfier

Following the 4 G C. circuit how do we ret A.G.C. aclion on the 2nd LE? As
the Base of the lst LF. decreased ils forward Bias. this decreased the emiiier
current  The voltage drop across R-7 iherefore decreases Since the normal vol-
fage at the top of R 7 js negative. and | decreases, it therefore went more posilise
Notmg that the Base of the 2l TT i connecled thra the secondary of L-4 to the
emifter of X2 anck ithai the emitter voltage wend less nogative (more posibive) we
sec thal the [orward Thas of X3 was likewise decreased The gain therefoie was
decrpased lepending on the strength of tle 1nput signal

Tao measure these voltages conneet the negative lead of the VIVM to the A GO
line poinl t of Fig 10 The positive lTead would then go fo the emnrtter of X2
{point 13) Feed an R 17 signal from the Analyst info the antenna thru C-8 As
the radio 16 timed thra the hiequency of the R F signal the AGC voltage will
he soen to dectease when the signal generator s tuned 1n - A smatar reading mav
be taken for the 2nd LF Dby connecting the negative lead of the VI'VM to point
13 and the positive lead {o poinl 17 The forward bias will again deciease as the
Signal Generalor frequency is (uned m

GENERAL TROUBLEY SHOOTING PROCEDURE

Troehle shooting with the Model 960 Analyat i~ a logical and simple series of
stops Following this procedure should quicltly isolate the defecl  Onee the stage
15 mmalated, proceed to Step 7 without peiforming the intermediale sleps

7

1 TEST THE RADIO POWER SUPPLY., This {s autematically accomphished
by using the internal power supply of the Apnalyst. Once connected the total radio
current is measured by switching to the 150 ma or 15 ma posilions of the SELEC
TOR switch, If the curreni is as expected, proceed fo the next step. If 1l is not,
then trouble shoot the power supply section of the radio.

Conncetions to the Analyst power supply ae fully descnbed in the section
entitled POWER SUPPLY JACKS Typical power supply difficultics me listed
m section entitled POWER SUPPILY TROUBLES

2. DYNA TRACE the eniire radio for a transistor defect or a transistor circurt
trouble This should jsclale most troubles

The use of the Dyna Trace s explained n the section enlitled IN CKT DY NA
TRACE Troubles tound with the Dvna Trace are in each weclion of ihe trouhle
shooting examples.

3. ALDIO SIGNAL INJECT inlo the loudspeaker and then into the AT see-
tions AT Signal injection s explained m the sechion entilled AUNTO SIGNAL
INJECTION Tybical AT lroubles are i section entitled AUDIO TROUBLES
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Naote. The entiie Al section mab he cheched ous Lo see 1f it bs Tunctioning by
Signal Injection inlo the Base of the 1st AT stage (usually the top of the valume
controt with the control at maximum)  If the AF operates proceed 1o the next
step. U not. stait at the loudspeaker and wocl, stage by stage (oward The deteclor

4. LF. SIGNAL INJECT oo cacl stage of the T wechion 110 Sigpal injecton
18 explained in the section ecatitled REF-TF SIGNATL INJECTION  Twypical 1F
troubles 1n section entitled IF TROURBLLES

A RF.SIGNAL INJRLT ito the maxer slage, T the stage operates proceed
ta ithe RT section  If not, check to wee if the oscilaior i operaning

Mixer and RT Signal Injection 1s explamed 1n section enbiled RT-TI STGNAT,
TNATECTION. Typieal RE and Oscillater froubles in the seclion enfrifled RT
MIXER OSCTLLATOR TROUTBLES.

6 DETHGTOR AG.C TEST mav be made by feeding a signal into the antenna
and measnring 1he vollage developed acoss the A GUC. line. The VTVM shoutd
he used for these measuremends

A moe complele esxplanation of A G vaoltage messurements 15 found n the
soction entitled A G.C. OPERATION & TESTING. Twepical tioubles n the see-
tion entitlet & (G C TROURBLES.

T DOCYOITAGES & RESISTANGES, I the trouble encountered was not tnched
up in Steps 1 & 2 of the above, the D0 circuits and trapsistors are probably operat-
ing correctly. The Signal Tnjection nethod therefore will normally 1wolate 1he
defeelive slage.

heck the voltages wmiound the transistor  Then
Remaeaher to test ithe electrolytics with (he

Once the stage 1. 1s0laled
proceed 1o lahe Ohmmeter «
Olmmneter (Use moper polarity.)

. Voltmeler and Ohmmeter operation 1s oxplamed mme fuly i the seclion en-
titted VTVM and OLIMMETER respectively

. S are lested ag ghove wiih empndbls placed on slage 1»0la-
Lo, ’Ispl al Intermittents are shown i the section enlitled TROURBLE 811007-
ING INTERMUTTENTS

POWER SUPPLY TROUBLES

EXAMPLE NO, 1:

The first tzouble is 4 rardio hroughl inlo the shop as dead Phe fist step m all
cases 15 10 connect the radio to the puwer s‘.\p];l} of the Analvsl. (Step 1 of the
General Tronble Shooling Proceduie) The radio shown 1 the schemalic of Thg 10
will e usedd for the tronbie shoonng  Since (his radio requires 6 valls for n]w'"lhml
we conneet the power cupply test leads e the jacks marlbed 07 and “6” The
schematic shows that positive fa ground and we connect the postive lead from the
pover supply fo the positne ferminal of the baltery holder and the negative lead
%f tluz‘ pewer supply o the negative end of he Jatlery holder  This is shown in
Crge 21

Turn the selector suiteh (o the 130 ma poution and taio e radie oo The
Analysl i now =upphang power to the radio and the amount of current thal js
bemg dlrawn 15 shown on the meter The schematic shows thal the normal eurrend
is 4 ma T the current is greatly in excess of this value. turn off the Analvst and
check the power supply conneetions to make sure that the proper pularity has beern
observed  Fmproper polagily will put teverse sollage on the olectrolylics and cuuse
evessive current Thic conld damage the electrolytics. This value of 1 ma is the

.
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current drawn by the 1adio with the volume tarned to munmuom or the rado
tuned off-siation.
‘The radio that we are serticing shows a power supply current of about 60 ma

This would ndicate a short circuit m the power lead leeding B to the1adio o1 an
improperly biased transistor that was drawing excessive current

SLePLy

[ —

Fig 21—Analyst Connecfed to Rodso.

If 4 vacuum tube voltmeter readme at pomt 23 of Feg. 10, shows a rending of
uboul 6 volls, this would he correct However, at the other side of R 13 (& de-
coupling resistor) the soltuge 1= zero This indicates that the de-eoapted B-- suppiy
i« sharted  The trouble 18 probably a short in capacilor C-2 This type of trouble
whore the Targe elecliolylic capacitor on the B hine slworts ost 15 very common
m transistor radio pertables. Tt will m all eases show up a- an fhnormallv hgh
power supply currend

BXAMPLI NO. 2:

Another tvpical trouble that maght e enconntered is a custncr complaint
obf molorhnating

When the rachio is operaied on the customer’s batlery the set motorboals, bt
when the radio i conneeted ta the Analyst power supply (Step 1 of General
Trouble Shooling Procedure) the wmolurhoaling staps This can be due to a
defective hattery which has high inlernal resistance or il can be due to an open
clectrolytic in the radio This electrolvtic is usually connecied accoss the baflery
(see C 1 Fig 10} The reason the seb stopped molorboating is because the
Analyst has a large capaciter in its oulput circuil and look the place of the
cefective part C-1

The first trouble shooting slep is to 1eplace the batters  If the motorboating
persisis jump anothel capacitor of equal value across C-1. With the additional
capacitar across C-1 the motorboating slops This <hows (hat C 1 is open and
shonid he replaced
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. AT MO TROUBLES

EXAMPLE NO 1:

The complaintin thie case i a dead sof Step | of (he (General Tiouble Shoot-
ing Procedure shows a slightly lower than normal butiery cuirent. Slep 2 shows
thal the Audio Diiver stage X4 15 inoperative. Iroceeding to Step 7 shows that
the Base ioltage is correct. The emitter vollage is ¢lightly Jower (han novmal
The Collectar vollage. however, 15 O,

lhere ate two normal possibihties that would 1edace the collecior voltage to
0 The first would be a short in the collector circuit to ground The olher would
be an open it the DC. supply to the collector A shori in the colleclor cireuid
would have 1esnlted m high baltery curvrent so we may therefore eliminate this
as a possibility  An open in the D.C supply to the wwilleclor sarisfies the 0 voltage
at the collector and also accounts for the lower than normal batbery current
Measurenients wiih the Ohmmeter show that the primary of 1-1 s defective.

EXAMPLE NO. 2:

The svmptom 1w a dead set. Step 1 shows normal cunent fruom the supply.
Stop 2 akeo responds correcthv.

In Step 3 the signal 15 heard property throngh point 24 on Fig. 10 At point
22 howover, no signal is heard IMirst, we would make certain that rhe volume
control is at maximum since this coutd cause the same effect. Since each stage
15 1n operafion as shown by the Dyna-Trace tests, the problem s probably in the
wpnal cirenit This would make us suwpect capacitor C-8  An ohmmeter cheek
shows 1t to be open.

EXAMPLLE NO. 3-

The next problem Is one of excessive distorfion Step I indieates higher
than noimal bailery current T Sten 3 the signal hecomes distorted when moved
from point 29 to point 24 Tt was clear on point 28, but distorted an 24

Going 1o Step 7, the emitter voltage of X.2 13 excessivebv high ‘lhis coupled
with the higher than normal corrent of Step 1 would cause the transistor to be
suspected of leakage An QUT CKT test of the transistor confirms our suspicion.

IF TROUBLES

EXANMPLE OO e
The frouble m ihis example 1= a dead set Step 1 of the General Trouble
Shooting Proecedure shows up a slighthy less than normal baltery current

Tn Slep 2 the Dyna-Trace shows X2 to be inoperatine heeause the meter dicd
not go above the green portion of the scate

Skipping to Step 7 indicates no collectn voltage (point 123 Measuring point
6 we find abewrt —5 7 wols the B— fo L4 An Ohnuneter check <hows that the
copper toil gomnmg to the colicctor Niom the prunary of L4 s open Sokdering the
break ropairs the trouble

Another detect that coald canse ihis same sot of conditions wonid he L4
inlernally open The Ohmmeter would also show this up
EXAMPLE NO. 2:

The Trouble i this exmmple is thai he sef 2queals when a statron & tuned m.
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Steps 1, 2 & 3 indicate proper operdtion  Step 4 produces the squeal when a
455 ke signal is injected at the Base of X2 (puint 10}, but not at the Bage of X3
{pomt 18)

Signal Injecling at the Collectos of X2 (point 12) alse produces the squeai
The trouble is between the Collector of X2 and the Base of X3

Smce the slage 15 pobably osaillating we would replace C-13 (the neutralira-
fron capaciton} whiel woutd elimipnale the trouble.

A fine point hore—the reason we did beat with the oscilabion when we con-
nected Lo point 15 18 because our signal jead loaded the Base of X3 to the point
where it would not oscillaie. By guing to the other side ol the transforme: the
Toading was 10duced and the stage oscillated with ow injected signal

XAMPIT NO, 3:

In the next case the problem s vervy low outpul. Steps | 2 & 3 indicate proper
opcration Signal injecting at pownt 18 we Gnd ample cutput  Gomg to poinl 15
the gain does not increase particularly. The signal tnjected at point 17 has as
much gain as al 15 This mimediately poinis o C-14 as being open. Replacement
eliminates the trouble

Woe would not noimally have Signal Tujeeled mto the cmitter drcuit, buf
this was calied for since we did not have gain i the stage We hnow ibal an
open hvpass m this emiiter wounld cause de-generdtion.

R.F. MIXER — OSCILLATOR TROUBLES

LXAMPLE MO, 1:

Step 1 1s OK. Siep 2 indicates that X1 15 not operating. Siep 7 shows all
voltagos about normat exceni the emrtter 15 OV with 1espect to grownd

An ohmmeier lest shows (he 1500 ohm resistor 15 correct. The X1 transislor
15 wuspectzd. Remove the [ransistor and nale the OTIT CKT test to conlirm that
the transistol is delective Replacement will corvect the trouble.

EXAYP I NO. 2,

Tin the next case the set 19 dead Sieps 1 4w 1 are OK The TT signal ean

ke insorted up thru peint @ R F, however, does not come thru on point 2

Note: When testing the BT or oscillator do not use a shorted furn zround the

antenng ¢oil. When the RF -TF. TUNING of the Analvst dial 15 rotated to a pomt

55 ke above the frequency to which the radio 1= tuned, a station is heard. But so 15

a loud 2000 evele signal Rotating to the MOD OI'L" position of the AUDIO RF
TL.EVET, switch chminates the 2000 cvile note.

Obvionsly the Analyst 13 talang the plate of the 1adio loeal oscitlator Step 7
ficlicates an open osallator eml  Replacing of sajd coil makes the set operative.
Other canses of this could be, open C-9, or a shorted tuning eapadtor m the
oscrllator section

A, G, C. TROLBLES

FXAMPLE NOU T

The symplom in 1his example 15 that the set is dead. Siep 1 of the General
Trouble Shooting Procedure shiows an approximately normal current, The Dyna-
Trace shows that the 1st I I7 amphifier is noperative Going directly to Step 7
voltage tests show zero hias (between Base & Fmitlert and zero volts to ground
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on hoth the Base & Fmuter of X2 An ghmmeter test to ground shows a short fiom
point 11 to grountt The electeolytic C-3 15 shonted (No forward Biss on X2
thorefore no gain ane lower battery cwarent )

EXAMPLL NO. 2:

The next 1econer carties the complainl that the set 15 dead  Step | of the
trouble shooling procedure indicates high battery current Siep 2 shows that X2
and X3 wie inoperative  Gomg direclly to Step 7 shows 4 much larger than noinal
megatie voltage on the bases of X2 and X3 An chmmeter test shows ihat R 6
15 open; prohably an open i the copper foil The hase voltage on X2 swent up
Therefore the emiiler voltage on X2 went up due 1o increased collector curieni
The base ot X3 connects TJ ¢ wise to the omitter of X2 Theretore (his base vollage
icreased. This canscd the merease 1n battery currant

TROUBLE sSHOOTING INTERMITTENTS

The Transictor Racho Analyst malkes it possible fuor service lechnicians to
easily and convemenlly trouble shoot mtermnttents in transistor portable radies.
A brief understanding of the natuie of mtermutienls that can vecur in a portable
racdio will malke 1t thal much easicr to find Lhese Iroubles

Nlost ot the 1ntcrmlltenfs that will he tound will be due to mechanicat prob-
lems  Small eracks in a printed eireurt board, rosin <otder conpections of com-
ponents to tlie printed eircuit poard are frequently encountered. Erratic operation
of the radio uncer conditions of high iemperature such as might be found in
direct sun light or in the trunk of an ariomobile 1s another cavse which usualty
can he traced to a defectrve transislor that has hagher than nonmnal leakage ‘This
leakage 15 increased under conditions of high temperature

The principle of trouble shooting inlermittents with the signat inlection toch
tique can be extremely effective if properlv applish. Where an mtermitient
does oteur in the 1adio and the techmcian has no knowledge of cither the section
or stage that is causing this trouble, the particular section or stage can be isclated.
This 15 accomplished by injecting & signal indo the tecewver, starting at (he loud-
spraler and working torward toward (he aontenna. As a signal s injecled into
cach stage or section. the techmician examines solder connections in that stage for
rosin or open connections on the printed circult board. He will then flex the hoard
slightlv to see if any cracks in the hoard could vause this difficalty

The temperature of the bansistor may be clevated by inging a small coldering
1ron (lose to the transislor Note: Tro not overly heat the iransistor since this
could cause a permanent breakdown When the defective atage Ix finally reached,
carefal investigation of each of the shose items in the stage will locate the de-

fective component

We will now trouble shoot some Ivpical intermilfent troubles That might
ocenr in a tiansistor radio

EXAMPLE MNO. 1:

A radio comes m: for service whose schematic 1s shown in P 10 Step 1 of our
General Trouble Shooting Procedure indicates that the radio diaws 125 ma of
current and the schematic shuws that 4 ina is the approximate load {ov this racho
Therefore, no abnormal eurrent is befng drawn by the radio. The customer com-
plaint 13 that the rardin will stop playing and will begin playing again all by itself

We will atlempt to isolaie this defecd one <ection at a time First the complele
audio system, then the TTF s and then the converter cireuil. Conneel the fest leads
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inio 1he Analyst for audio signal injection. Touch the audio Jead to the hase
of the audw drive transistor, point 24 on the schematic m Fig 10, If the audie
system 1o operating properlv, the audio tone witt be heard in the loudspeaker of
Lhe 1adio We now flex the board Lo see if there are anv small cracks which cause
{he audio tone to be mterrupled A loul such as a seldering aid, may be used to
mek on the solder comnectisns assnciated with the AF ciremat If the audio con-
tinues 1o play un-inlerruptedly, we may he regsonabty sure that lthere are no
mechanical defecls in 1he audio system Whenever injecting audio inlo the dnver
Lransistor, the receiver volume control musl pever be set at minimum sinee this
will ground out the 1mmyected audro signal. Capacitor C-6 in Fig. 10 wanld be con-
nected 1o ground and act as a short circuit for the mjected signal

We will now mject a signal into the TT amplifier system by shifting our signal
mnjection probe to the RY oubput jack ot ihe Analvst Tune the generato: lo 455
k¢ Touch the test prod to the base of the Ist TT amplificr (poinl 19). T{ ihe tone
appears 1n the loudspeaker we then proeced wath the flexing and examination of
the hoard observing if there is any mechanical damage, loose comhonents, ete
At this pomi we lnd ihat when we flex the board the test tone (n the tondspeaker
becomes ilerrunted  Apparenthy our source of Infermitlent trouble is somewhere
m the TF amplifier A\We must now determine shetbhear o 15 m the 1t or 2nd TTF
ampiifier stage

We now shift our signal injection probe to poeint 15 which is the base of the
2nd TF amplifier. Tlexing of the board again causes Lhe tone {6 be interrupted
Therclore, onr trouble must lic between the base of the 2nd TF amplifier and
the detector. (areful examination of the prinled eirenit board shows up a erack
it the copper toil leading lo the cenler {ap of transformer T-5 This is the coltector
load of the 2nd LY anmplifier  This eonld have heen caused by the tadio heing
jarred ar drapped  The irouble can he corrected by carefully cleanmg the copprer
foil and flowing solder across the above joint, or by soldering a short picce of bare
wire across the coppel foil A small sotdering iron should he wsed to avoud over
heating the eopper which could cause the foll to peel

By legically following a pattern of stage by stage signal injection, lThe treuble
can be isolated to onc particulsn stage  Sinte the total number of components
mvolved m any one stage 15 rather -mall (his nanows down the possible com-
ponents that could be poducing the Liouble

FXAWPLR NOL 2:

Hore 1« an example of an intermttent defect and the method of tiouble shoot-
ing  Again the eustomers complaint iz that the radio will cul out all by itselt and
ihen seemungly corveet itself and begin plaving again

Step s I connecl the radio to the power supply of the Analwvst and meler
the ennent being drawn by the radic The current is approxmmately 4 ma which
agrees wilh the value as shown on the schematic 1n Fig 10

We now begin o signdl snjection at the hase of the awlin dirver transistor
which is point 24 eon the schematic. In this way we will either eliminate, or pin
point the trouble to the aadio system With the injection at ihe base of the awdio
driver the test tone should be clearly heard in the loudepralker The volume controb
of the receiver musl b advanced above minimum to picvent shorling ont ihe
injeeted signal Now flex the printed cocuil board and examine the compooenis in
the audio zystem [o1 hreakage or poor solder connections while Tistering fo1 an
inlermittent We find that by tapping lhe radio the audio in the toudspeaker goos
on antd ofl The indication 15 thal the trouble is soinewhere 1 the nudio svstem
Proceeding on a step by siep basis we may now localize the trouble. Conneet the
signal Injection test prod indo the VOICE COTI: putput jack ane touch this prod
io the voice co1l of the toudapeaker. Tap the radio genlly Lo see if the internittent
occurs  No iniermittent is noticed at this point Realizing (hat a commoen source
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of troable in lransistor rachios 15 a poor contacl on the earphone J'Elr('}i-r we chz_egk
the jack caicfully. Exanunaton of the carphone jack shows that it is wocking
properly and is nol the cause of (he ntermittent

We now advance pur test p1od to the base of one of the audio ouiput transistms
(poinl 28 or 82 on The schematicy The source of signal rom the Analvst s now
the AUDIO OUTPUT rather than the VOICE COIL jack The lest tone should
be clearly beard m the loudspeaker and 3 tapping Lhe radie does not mbroduce
an jntermittont the trouble does not e m the audio ontput stage. We know from
the first test that the lrouble occurred when a <ignal was mijected into lhe base
of the audio driver iransislor. We wili now connect our test prod to the colleclor of
the audio driver transistor which 15 pomt 26 cn the schematic. Tapping the 1adio
again inhoduces the tnteemnitient ¢ the trouble musl lie in the collector cereuit
of the audio driver transision  Fxaminalion of ibe paits associated with ihis crreuit
show no sign of physical damage and all solder joints appear solid and making
good contact

We must now resort fo voltage reachings 1o determine the defect. With our
VITVM we now measule the collector potential of the audio driver transistor Xd.
The vollage ai this poini correctly reads 5 volts However. when the radio is
jarred or tapped the voltage [alls 1o zero ndicating some soit of wiermitiently
opcn eircait element in the collector of the tansistor Shiftmg our test prod lo
the hottom, or + side of transformer T-1, produces a voltage of betler than 5 volis
It does not appear eriatic o1 intermitient when (he radio 15 jarred Tt woukd now
seem (hat the tiansformer primaiy must be intermitlent This wouald caase holh
loss of audio signal aud the intermittent eollector voltage at the driver transistor
Reinoval of the transformer from the cireuit or an chinmeter check across the
primary shows that il has an infermittenl connection within the transteriner.
Replacemoent of the transformer would cure this troukle

FM ALIGNMENT & TROUBLE SHOOTING

FM aligmmnent consists ot peakmg the 117 stages and then ahgmng the ds-
ceimmato for a ‘0’ reading betwoen a mazimmum and & maximum —.

Ir alt cases consult thle manutacturers specifications before aligning  The
mantilacturer will explain which point should be wsed lor peaking and which
for discriminator alignmeni.

Set the RF-TF Tuning Dial to 2.14 me. The 3th harmonic of 214 me s 10.7 me
10.7 ine 15 the mact often used FM-IF frequency, Use the MOD. OFF position
Connect the BRI tead to the inpul of the converter Connect vour VTVM hefween
ground and the take off peaking poini recommended by the manulacturer. Algen
cach TE {o1 maximum.

Bwitch the VIVAL leact to the output of the disermmmator  Align the dis-

criminator for a ¢ reading between g maximum and - excurgion

The RT ¢lages can be ahgned 1n the same manner by nsing aciual FA stations
and tuning for a maxhnum at the take off peaking point

FM SIGNAL TRACING

Tlse the General Trouhle Sheoiing Procedure Steps 1 thru 4 In Step 4 connect
the VIVM i the peakmg pomt and lease the MOD ON. Mast I'M sefs will
pass some AM  Signal inject stage by stage as described m Btep 4. The signal
when injected may be heard in the toudspraker or observed as a voltage on the
;‘TV\’I al the peaking point. Onve the trouble has been located go directhy to

tep 7

If the Liouble does not shew up 1n the previous step, then po to Slop 7 for the
RY and Oscillator sechions of the FM receiver ‘This follows since we have already
tested all the sections escept the RT & Mixer stages

31


https://www.manualsplus.com/

POWER TRANSISTORS

The Analysi may be used to qualitatively test power transistots Power tran-
sistors as you probably know sie usually good or bad, shoried or open The test
therelore is for these characteristics Connect to the elements as you would for
a regular trapmstor.

A good power transistor usually shows considerable leakage in the 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 poution the meter should read
somewhat up scale Switch to the NPN position and the reading should go dewn
considerably. II not the transistor is probably detective In most cases this should
show up defective power transistors

TFor NPN power transmstors use lthe smine procedurs exeept that vou would
tesl for leakage in the NPN position and then momentarily switeh to the PNP
to sec the leakage decrease on the scale Then test for Beta in the NPN position:
the reading will decrense on the scale when momenlarily switched to the PNP
nosition.

Irom 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
original premise thal power (ransistois are usualiv open or shorted we have a
satisfactory test for the greal majority ot this type of transislor. A shorled iran-
sistor will read high leakage o both positions One without Beta would not read
or would not declease in the reverse test

LOW R

3.3K

\/

Fig. 22—High Emiler Resistar.
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SERVICING AUTOMOBILE RADIOS

Automobile racdios, as you undoubledly know. require very high batiery cur-
rents; sometimes m the neighborhood of amperes. The Model 960 due fo the in-
creased weight and cost mvolved was not designed to power lhese radios The
anto radio however may be cerviced effectively and the transisiors testod with
the Analvst.

The only difference in the servicing technique 1s that the IN CKT tesl will
not be used Since an external power sapply, such ag battery or baltery ehiminator,
supplies the power lo the racho, momtoring of the radic DO current 15 also omilled.

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

SPECIAL GCONDITIONS

Most trausisior circuits employ low resistances, in the order of hundreds of
olims, in the DC portion of lhe emitter and colleclor cirenits. In special cases,
howcver, one mght find emiiter or collector resistances in the order of thousands
of ohms See Fig 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 while arsa  Anolher check
may he 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 obm
remstor  The meter should deflect upward inio the white area

1f the high remistance is in the collector eircuit, paratiel it with the 3300 chm
1esiston. See Fig. 23 The Thina ‘Irace connecled to the base should make the
meler deflect upwarct

Fig 23—High Collecior Resistor.

In general, when oncountering high resistances in the base and emtier DC
cirenits, a slight upward defleetion when using the Dyna Trace in the mnormal
mannier, 15 an indication of a properly operating eciremt

In circuits having 0 er very httle hase resistance to ground {20 ohms or less)
the Dyna Trace may not canswe sufficient or any motion of the needle.

33


https://www.manualsplus.com/

Sommaizing—the Dyna Trace will operate 1 practicalty all cases. The only
two major exeephions to consider would be  the case of abnarmally high emitter
m eollector 1esistors (10,000 ghmis or greater} or swhen very fow base to ground
resigtors sie used The aforementioned, of course, refers lo the DO arcuit
resistances. 4

Tesiing Batteries

The simplest manner of testima a battery {o1 a transistor portable s to measure
tlie hattery voitage without lead (disconnected) and then under load (radio
turned en and operating) Tt the battery voltage falls down by 20% the batlery should
be 1eqected e if the battery onginallv read 9V without load, 1t should not go
below 72 v under full load Full lead would be with the radio blaving at normal
vehune

HIGIT VOLTAGE RADIOS

Although miost transsior radios use vollages well within the internal power
supply voltages of the Analyst, I i conceivable that voo mav run acioss a set
that uses higher than 12 volis

In this ¢ase you mnay use Lhe Analyst exactly as desenbed heiein except that
an additional battery should be conneeted in series with the most negative Tead.
The plus (=) swle of lhe addifional battery should he connected to the negative
of the Analyst

VIAINTENANCE OF 960 TRANSISTOR RADIO ANALYST

Your mstrament wilb require hittle service T however a trouble occurs use
the following adjustment proceduwie

The VIVM 1» factorv calibiated. bul il the instinment gets cul of catibeation,
or if V-1 is 1eplaced. a shght adjustment max be necessary. This by accomplished
a3 follows

Carefully remove instrument from case Connect to A C. power line Sel (o the
15V position. Alow mmstrument te warm up for 15 minutes Insert Test leads
into the — and — jacks of the VTVM and short them togelher Adjust the VIVM
zern adjust for zero reading on the meter. Apply 1.3V across the VTVM terminals
and adjust R-22 flecated on printed circuif beard) for full seale rcading Now
the meter 15 calibraled

IT the auwdic or BF oseillators do not function checlk V-2 firel by replacing
it with another 12AT7.

RF Alignment

If RF alighment 1= needed a radio recernel may be used nas foHows.

1. Turn ATIDTO-RF-LEVIEL knob unti? it clicks the modnladion OTFF {(MAX
clockwise rolaiion)

2 Place a lead trom the R.D output jack of the Analysi close 1o the anlenaa
terminal of the 1ccower

3 Bwiteh the 11 F. Band switch to BAND 1

4 Tune the 1eeewver to a station around 860 ke

5 Htmting at 800 ke rotate {he RRT-TF tuning control unbib the signal from
the Analyst zero beats swith the station  If the reading on BAND B 1s not the
same frequency as Lhe slation, set the BT 1I7 tuning knob te the frequency of the
station I the R TT luning knob origindlly 1each higher 1han (he station he-
queney (when sere heat was heard) the iron vore of eoil T. 2 should he rotated out

a1

of 1lie coil slightly unbil ancther zeto beat 1s heard (L-2 is the coll mounted on
The printed circuit board farthest from the panel) If the tumng knob orgnalty
road lower than the station frequency, the iron core shoukd be rotated docksvise
nto the col Tlse a pon-metallic hex head alignment wrench

¢ Tune lhe 1eceiver to & station around 1500 ke Sct the BRI IF TUNING
knoh to the same [requency as the staljon. Adjusl the small trimmer capaciler
an the variable for a sero beat  The Linimer is accessible ab the side of the
variahle hetween the two coils

7 Rencat steps 6§ & T untit no further adjustment 15 needed
Wherr Band A ahgnment 13 necessarsy procesd as follows

1. Repeat Steps 1.2 3 & 4 of RT. alignmen! except that the RI' BAND
switch is owitched to BAND A and a station tnned beween 700 ke & 800 ke.

2. Adjust the RTTF TUNING hnoh to the same frequency as e station

3. Adjust the fiont trimmer on the vanable condenser closest to the pancl for
a zero beat.

4 Without changing the tuming of the radio receivel, r1otate the RF-TF TUN-
INC knoh to ¥ the {requency of the station Adjust the powdered wron core un coil
T.-1 until & zero beat 1s heard on the receiver

5 Repeat Steps 2 & 3 of TT ahgrment until no further adjustment 15 needed.

WARRANTY SERVICE INSTRUCTIONS

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

. (Check common electrome parts such as fubes and halterres. Always
check  instruction manual for applicable adjustmoents afler such
replacement.

Defective parts removed from 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.

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 {express preferred) to the nearest B&K
atthorized =ervice asency.

Contact your local B&K Disiributor lor the name and location ol vour

n

earest service agency, or write 1o

Service Department
B&h MANUFACTURING COMPANY
DiViSION OF DYMNASCAN CORPORATIOGN
1801 W, Belle Plaine
Chicago 13, IIL

See General Trauble Shoofing Pracedure Schematic back of this page
Be sure to see poges 36 and 37
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AMERICAN SUBSTITUTES FOR FOREIGN TRANSISTORS

To Replace SIMILAR TYPE Tn Replace SIMILAR TYPE
7812 2HA10 2N411 284869 25470
7313 2ZN139 2MN4GE 25470 2560
2514 ZNIGS 2N40% 2N-06 28A71 2ZSAT0
2815 2N408 28472 23473 25A83
25154 ZR109 PRLYR 2472 28A%3
2822 21407 25A/6 23477
2824 N6 2N408 23RTT 75476
2525 2N139 25A80 25082
2830 2N411 2N4L? 23481 25584
2831 21409 2!\4]0 28412 23882 25A30
2532 2N406 25484 23881
2533 2M405, 2M408 25AB8 25439
2544 2NA06. ZNa07 PNICB 25A89 25188
2545 2MA09, 2M410 25A97 2M252, 2hp67 ZN3LH PN3TL
2819 2N410 2M374, 2N544, 25A60
2552 INL0, 2NALY ZNATZ 25A%3 ZN129 2N240 2N2d7 2mpAR
2863 2N£09, 2NAL0 2hz74, 2M308 2309 N30
2554 ZNAQS 2N408, Z2H410 2M344, oN3T2 2N343 PNA]
2356 SN109 2N407. 2N40B ISA/2 2SAT3
2360 2N412 288101 254102 25A103, 282104
2392 2MA1] 25A107  PSA10. 25A10% 25A104
2393 7H140 238103 254101 25A100 237104
25934 2M412 254104 25A101 254102 28A103
25101 oNT20 288305 2SAL0L 2SA107
28178 2M140 25AL06 28AI0Y PSALO7
28179 2N217 258107 SSRIC5 23A106
25412 2813 254108 734102 25A110
2SA13 28A12 258108 25A108 2SA110
28810 PSAI6 28AL10 280108 234109
2SAL6 7RIS ZSALTL 25043 288117
25417 29A18 25R112 23843, 25A111
25A18 3A17 284113 784114
25A30 23435 285A114 788113
23435 23830 25A116 7SA117 2SALIR
28A37 25A38 25439 28A1L7 784116 28A118
25438 2543/, 75430 JSALIR 28ALNG 2RALT7
23439 25A37 2SA3B 234121 234127 28M123 23A124
25411 23442 754122 250721 25M123 28R124
23843 25A11Y 28411 258123 2SAEZT 2Sp122 2SA124
25449 2N13/ 2M41 2NL115 2MAT5A 798124 254171 258122 25A123
N4 tE 28Ab1 28452 2SAS3 254128 asA129
25850 2N253 2N3L1 2N4DA 2N5iE 254129 254128
2NG83 254130 PRA13L 258132
75451 JNB17 2SAdG 2357 28A53 254131 7SAI30 25A132
25852 2Nll4 2NI36 2NUA0 ?NZ]‘J 281132 784130 Z5A13)
?Nll] ZMI? 2N-18‘ 254134 2SA130
ZN4BS ZN486 2949 23A51 25A135 284134
23453 254151 ZN135 PN21& 2NADG, ZNAIN
28Ab3 INITL 2NL3D 2N218 ZH4ID 238175 aNZ89 PN384 PSART 2SR5E
2NA82 PB4 23A49 28RN, ZSALTE ZNEZE 2N300
2Sh52 25621 ZN270
25457 PN384 28AGE 28AL/L 280625 2H157. PN26RA. IN3ID]. 2N45E
23458 2N370 2SAR7 28A175 2N538 2MB37A PNE3SH
23859 ZN370 2N624 N6 394, 2NEIYB
2SRB0 2N346 ZN371 2N383 75A92 25826 FH155. 2N234 2N260. 2NZ63

SBL0O3 ?M3%6
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IN30F 2WA00 ZNSHS 2NB37

|

To Replace SIMILAR TYPE Te Replace SIMILAR TYPE

25827 25028 25829, 29830, 23631 28675 25076, 25077 25C175, 28C176,
25828 23B27, 25829, 28B30, 28B31 250177
25829 25827 25828, 25B3D, 23B31 25076 2%[}75 25C77, 28C175, 280178,
25830 25B27, 93828, 2SB29 23B31 25C177
25B31 28B27, 25B28, 28B28, 28830 28677 28075 28078, 25C175, 250176
23B46 25847 286177
25847 2N48 2N89, ZNa0, 2N131, 2N133, 28078 25C178

2N175, 2M2074, 2N220, 25B4G 25C173 25C73
23848 25849, 25B50 28C175 25075, 2SC76. 25C77, 250176,
25849 25B48 25850 25C177
25B50 25p48, 23B49 25C177 28C75. 28076, 28C77, 28C175,
25854 2N43. 2NBb 2ZN104, 2N133, 25C178

2M199, 2N207 2ZN280, ZN3E3, 250178 28C78

2N 280191 230194
25B56 2N1B7 2N185 2N198, 2N242, 250192 256195

2N407 2N568 2N571 250194 25C181
25BG5 2N1265/5, 2N1352, 2N1354 230195 28¢182
23863 2N398, 26398, 258121 25061 28062 23DB3
25876 258154 25062 25061, 28063
2585 25886, 25837 238963 25061, 23082
23B89 2N270 28075 23077
258121 2N393 26398, 28BE3 28077 25075
258126 288127 2764 2N1251
238127 28B126 2165 2N214
238128 258129 2166 2N214
238129 258128 2173 2N168A, 2N212 2N1058
25B131 258132 2776 2N169A, 2N233A
288132 258131 2184 2N1101
258140 28B14] 285 2N214, JNE49, 2N1251
258141 25B140 2788 ZNB49, ZN1101
25B147  28B143, 25B144, 28B145, 28B146 2189 2NZ14 2NB49
288143 2%8142 238144, 238145, 258146 21201, 2N371, 2N373
25B143P  28B1 27203 2N370, 2N372
258144 2§BI42 25B143, 258145, I5B146 21204 2N248
25B144P  25B143P 21513 2MN194
258143 25B142, 25B143, 25Bl144, 25B146 21520 2ZN233A
25B146  23B142, 258143, 258144, 23B145 21524 2NZ16
258150 2N398 HIES 2N104, 2M109, 2N362, 2M405
238154 28BY6 HIi7 2N109, 2N408
288157 23B158, 2SB16O HI17D ZNIDS, ZNSZS 2N407, 2N632
25B158  23B157, 23B16D HI22 2H139, 28410
258160 288157, 25B138 Hiz2D ZN139 2NADS, 2NAI0, 2N482
288172 258176 2N483
258176 258172 HJ23 2N140, 2N412
258180 288181 HI23D 2N140, ZN411, ZN485
258181 25SBlgp HI54 2N139
258189 2N180, 2N223, 2M318, ZNa02 0] 2N139

2N524, 2NB09, 2NE12, 2N613 HIZ1 2N139 2N140
258200 238202 HI72 2N140
258202 288200 HIT4 2N140
25041 25042 H§-15 2N109
25042 25641 T HS$ 17D 2N109
25073 23¢173 H5-220 2N138

HS8-230 2N 140
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