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- MODEL 960 TRANSISTOR RADIO ANALYST

What The Model 960 Transistor Radia Analyst Will Do

Some idea of the inherent yersatibity of the Model 960 can be gained Ine an
exzunination ol its leatures

The Moder 360 provides:

1. A sigral gencrator that tunes frem 2501 to 2 2me 1n two bands  The oulpd
level from the gencrator 15 variable and may be used for Signal Injeebion or RF
& 1 F alignment  The generator can be operated with an inlernal Zke tone or
lefl unmodulated

2. A 2000 cycle signal at the front panel for Signal Tnjection mto the Audio
section of a 1adio. The signal level 15 adjustable by a rront panel control

A 2000 eycle low nnpedance signat for Signal Injechion direciiy inilo the vowes
coit of the radio reeciver

2. A bmlt in "o Ciremt’ transistor tester for mn ctrenit lesting of the tran-
sistons. ‘T his section also may be used as a D (0 Signal Tracer {or raptdly loralizing
a dead stage. The test is made using the Dyna Trace which s a single pobe

4 A metered power supply for powering the radio uncler test. The current
ranges are 0-1bma and 0-150ma. Both are protected against meter damage 1n the
event of a short eireurt This unigue power supply provides any voltage from zero
to 12 volts m 134 volt steps  Eveu radios emploving lapped power supplies may be
fudlv operaled fom this bailt in souree

A two range DO vacuura (ube voltmeter. The voltage ranges are 0-15 and
volts. The meter 15 [ully protected agamst accidental overloading Demng a
VIVM the inteinal mopedance 1~ high and therefore does not eiremt load or
CAUSE Brroleous roadings

6 An oihmmeler in the VI'VM seelion  Tis resistance range to such that it has
a TK ohin cender scale and a 1 megohm full scale reading The voliage across the
ohmimeter leads is 1.5 volts thus peimitfing the safe testing of low svoltage
electroh-tics

7 An aveurate “ond of eircuat” test lor transistors  Leakage and Bela are
individuaily tested TLeakage ts 1ead directly on a GOOD-BAD scale The Bela
s read direddly on a 0-150 BETA scale or on & GOOL-BAD seale. A sockel and
chip leads arve on lhe tiont panel for trunsistor testing There 15 also a PNP-NPN
switeh Tor fransistor polarity



CONTROLS AND JACKS

W har They De and Haw They Work

2

Tlhe Model 960 Transistor Radio Analyst 15 a complete wmsirument for wse in
the servicing of transistor tadios. When vsing this new mnstrwnent for the first
time the best way lo become familiar with the controls and signals is to nake a
“Dry 1un” on a known good radio. Carefully ohserve 1he effects of the controls and
sigmals. T s the purpose of Lhis section o familiavize the technician with all of
the operating conliols of the Analyst.

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

The first posilion is OFF and disconnects the AC line power npui io Lhe
instrument When the SELECTOR switch is in any other position, the instrumenti
is ™1 operation

The next twe posibons aie the 150 ma and 13 ma current ranges. In these
positions the meter is connected m senes with the huilt in power supply and
meters the current drawn by lhe load. The power supply for operating trausistor
racdios > i operation i all positions excepl OHMS, TRANSISTOR OUT CKT
and OTFTF  This wnteinal power supply must be used when perfonmng the ‘mn
cleeuit’ tests with the IVNA TRACE and when metermg the current wmn {he 1350
ma and 13 ma posilione of the selector switeh

TOWER SUPPLY JACKS . To conncel a radio to the power supply nsert
a red test lead into the POWER SUPPLY jack marked 0" This is the plus
termmnal of ihe power supply and connects to the terminal of the radio that would
connect to the plus terminal of the hattery lnsert the black test lead Into the

+ o L5 3 45 5 7.5 g 105 12
RED TEST BLACK TEST
LEAD LEAD

Fig. T—9V Power Supply Cennections.

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

Tn Fig. 1 the tesi leads are shown connected for @ volt operation. Tf the radio
under test used a 6 volt battery the black fest lead would plug into the 6 volt
jack. See Fig. 2. Whencever using the Analyst power supply 1he battery in the
1adio must be removed

In all cases the red test lead conmects to the positive teimunal of the radio and
the black test lead connects to the negative teymrnal of the radio. With the radio
commected and operating, the current drawn by the radio will be indicated on the
meter when the <elector switch is in the 150 ma or 15 ma pegitions.
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The cinrent dram of the radie 15 a very imporiant reading to make and wall
often indicate the defect jn the radio. Normal currents drawn by the radio will
vary [rom set to sel. but the manufacturers’ service data will usually snpply this
informatron.

A 9 volt radio for example will chaw aboul 4 or 5 ma ar nunimum _\'ol_ume
and 8 or 9 ma at normal volume. Currents much in cxcess of this would indicate
internal defects and would certainly result in reduced batlery life.

+ L5 3 4.5 6 7.5 9 s 12
RED TEST BLACK TEST
LEAD LEAD

Fig. 2—6V Power Supply Connections

1t the radio Lo be serviced empleys a tap (such as will be found m 1adios operal-
ing from 3 and 45 volt supphes) a third connection must be made (o the power
supply  Fig 8 shows the connection to a radio using a tapped batters voltage
In this cireuit the common or ground is the positive end of the hattery and the
mos| negative is 6 volts Netiee that there is a tap at 3.0 volis below Lthe 60
volt point To connect such a radic to the Analyst power supplv proceed as

*" 0 15 3 45 [ 7.5 9 10.5 127

AL LS

BLACK TEST
LEAD

BLACK TEST
LEAD

Fig. 3—&V Topped Power Supply Connecnons

folows: Insert a red {est lead into the jack marked “0”. This connects to Lhe
positive terminal ot the radio which s the point where the plus terminal of the
ballery would connect. Tnsert a black test lead into the jack corresponding to
the batlery vollage which, in the ecase of Fig. 3, is 6.0 volls. Since schematically
the tap is shown as two cells lesg than 6 volls. It js al 2 volts. Insert a third
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test lead mnto the Analvei jack that 1s marked 8 volts on the power supplv of the
Analyst Nolice that under cach voltage jack there 1o drawn the symbol for a
battery The 3 voll point 15 two cells less ihan the full battery voliage The
panel js marked 11 Lhis manner {0 correspongd with the way 1n which battenes ace
drawn un schomatic diagrams. 2

Nate: The Model 980 develops its voltages from the AU power hne. If
vour hine voltage i~ Ligher or lower than the nemmal 1eading of 117V, the DC
oulput voltage on the Modet 960 will vary by the same percentage. Obviousty
ihe current drawn by the transistor radio will likewise increasc or decrease by
a similar percentage A slightly higher o1 lower radio cwurent can be attributable,
therefore, to this line voltage increase oo decrease. This should be kept in mind
when1 measuring the total tadio current.

™ CKT — DYNA TRACE

The next position of tlie SELECGTOR switch is the test marked “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 eircuit
testing of transistors, il is a sery rapid method of loecating a defective stage or
transistor ‘Lo use {his test the radio musl bo connected to the Analyst power
supply auct not o an external hattery

Turn the SELECTOR uwitch to the TN CKT {est position and connect the
radio to the power supply  When switching from the 150 ma, thru the 15 ma, to
the IN CKT test position yon may go bovond tull scale on the |5 ma position
This should be of no concein smee the meter is fully piotected against overload
Tusert the Dvna Traee into the 1IN CIRCUIT TEST signal jack This jack is

‘ SHORTELD

T TURM

Frg. 4—Anlenna Disabling by Sharted Turm.

located just below and to the righl of the mejer. Whenever using the Dyna Trace
test Lurn the volume control on ke radio {0 mimmum. Take a piece ol hare copper
wire and wrap it around the Teopstick of 1he radic and shoit the cnds together
This is shown in Fig. 4

The puipose of ths shorted turr is 1o lad Lthe antenna cirent thersby keepmg
the radio from picking up a broadeast wfation and disturbing the test In the
case of a dead radio this would net be necessary  The contiol marked IN CIRCUIT
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*METER SET. located just to the right of (he IN CIRCUTIT TEST signal jack is
achusied vniil the pointer on the meter resls inside the green area of the meter
seale marked IN CKT SET. See Fig 5

Rotate 1he PNP NPN switch to the proper posdion for the trapsislor being
tested Take the DYNA TRACE and touch it to the base of the ontput Llransistor.
The pointer on the meler will pow swing out of the GREEN area and read np
the scale This indicales that Lhe transistor is working and can amphify a signal
It further icdhicates that the DO circnitry of the stage 19 working properly  Repeat
this test on the remaining lrancisiors m the radio Eaclh time the DYVNA TRACE

POINTER RESTING
N GREEN "IN CKT
SET" ARFA.

Fig. S—In Ckt Ser.

15 tonchedl to the base of a tranmistor the pointer will swing up scale and ont of
the GREEN area Some stages will cause the pomter to go ofl scale while others
may jusl barels move the pointer out of the GREEN area. As long as the pomnten
maves up scale this indicates that the stage 15 operating and rhat the DC cireuitey
is DK When a stage is reached that does not mahe the pointer read up the
meter seale, a defective stage or transistor has been located A few simple voltage
readings will quickly fsolate the defect to the component or to the transistor
itself  This will be explaincd more completely under the section entitled
TROURLE SHOOTING

OUT CKT TEST — TRANSISTOR TESTING

Following the TN CKT position of the SELECTOR switch is the OUT CKT
tonl of eircuit) lest lor transistors. "1his test should be used (o confirm whether
or nol A transistor 18 defeetive  The test should be made with the transistor out
of the ejrcuit A test tor hoth Leakage and Beta (31} 15 made and both teste
can be road on a GOOD-BAD scale. In addition the true value of Beta can be
read on the 0-150 scale 'I'he Leakage lest is the Iceo tesl which is the leakage
hetwoen collector and emitler High leakage hetween base and collecton will shaw
ub on lhe Beta lest as a high Beta rearding and will probaldy read in the bad area
ot the moler seale

The Deta test 15 a DO test where a hxed amount of current is applied to the
base of the transistor and the resultant collector curvent 1ead on the meter The
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meler scale is calibrated direcily on the 0 150 range in Bela. The GOOD-BAD
scale lor BReta 15 based on certain assumptions concerning transistors found in
portable radios.

A iransistor whose Beta is less than 20 s geuerd]]‘y not consmidered useful
m a radio. Between 20 and 30 i considered queslionsblé. 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 mio this region will uwsually have high base to collector leakare and are not
considered useful. Sinve the actual Deta of transistors found in poitable radios
18 rarely known, this GOOD-BAD scale will be extremely helpful in determiming
the guality of a {ransistor As a general rule defeclive radio transistors usualiv
have high leakage, shorted or open junctions. Tow Beta unils will not normaliy
result 1n a dead radie, but might result in low gain  In high Bela (ransistors it
15 possble that the reading may go off or o full scale and the leakage not be
excessive, In that case cheek the manufacturers specifications TP leahage 1s
again checked after the Beta test atlow the leakage reading to go down as the
transistor cools.

To perform the out of eircurt test, connect the transisior io lhe clip leads
mdrked E {emiiter). B (base) and C (collector). If the transistor is a tetrode
connect B2 to Base =2, otherwise leave the B2 clip disconmected If the transistor
has stiff wire leads «imply plug the tiansislor inlo the socket A« an awd
idenlifying the emitter base and collector leads, the more common basings for
transisiors » shown in I'ig 6A  The location of the B, B & C of the tesl socket
of the Analy-l 15 shown 1 Ing 6B

BASE DIAGRAMS
B c
O o DY oy
I3 B
[ B c & 3 !! 1IJ
] B
I &

O_LECTTR

- N
ZA5E
INTERLEAD -]

MTTEE |
SHIELD

Fig SB—Transistor Socket
Cennections.

1f ihe transistor 1s kuown to be a PNP or an NPN set 1he switch located under
lbe meter to the proper position With ihe fest switch (under the meier) in the
ILEAKAGE position, the leakuge can be read directly on the (GOOT-BAD scale
{LEAK) Tf the leakage is within tolerance (GOOD Region) switch to the BETA
position Read the numerical value of Beta directiy on the 0-150 scale, or un the
GOOD-BAD seale. It is nol absolutely necessary that it be known whelher the
transistor is NPN or PNP By a process of elimination the transistor can be
tested without this information.

Lot us test an unknown transistor. Test the transistor with the PNP-NPN
switch 1n the PNP position. If the transistor shows low leakage and reacds on the
Beta scale the transistor is good and is now known to be a PN If the transistor
shows no leakage and no Beta, swilch 1o the NPN position. If the transistor tests
good in this position, the Iransistor is vow known (o be good and of the NIPN
variely. If the tranmstor teste DA} in bolh positions of the PNE-NPN switch
the transisio) is defective and must bo replaced with the same or equivalent type
Certain transisiors, these usually found in high frequency circuils of I'M sets, ele.,
may have verv high Betas. If you note a high Beta reading cheek the manmudae-
turers specification.

As an ald i the replacement of transistors & cross reference in the rear of
tlus manual shows American replacements for Forelgn types

Fig. 8A—Transistor Basing Configurations.
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The next vwo positions of the Selector swilch aclivale the VTVM. The 0-15 and
0 1.5 volt ranges are read on the 0-15 scale of the meter

To use lthe VTVM el the Selector switch 1o ihie 15 or 13 voll positions Power
s still being supphlied to the radio under tesl from the bwlt in power supply.
Insert & red and a black test tead nto the 10d and black jacks respectively marked
VIVM Short the test teads together and adjnst the VIVM rero control {m
zero reading on the left side of the meter. These jacks are located just to the right
of the power supply slrp. You are now readv to make vohage readings. When
connecting ihe fest leads 1nto the cuicuit be sure te observe proper polarity  Ti
the meier reads negalively simply reverse the test leads.

Unlike vacnum tube €ircuits, where negative s usually ground and positive
goes to the plates of the {ubes, transistors can operale either with the pesitive
or negative at ground Tt v somelimes convenient to remember that the middle
lelter of PNP or NEPN stands (o1 the potential of the collector A IPNP fransisior
would have a negatrve collector potential with respect to emitter while the base
would be biased to the samme negative direction as the collector  JTust the opposite
would be i1ue of an NPN type of transisior.

The lowest range of the VIVM iy 1.3 volts full scale and each scale division
corresponds (o .05 volts. It is thercfore possible to read small voltages 1o as [ow
as 025 volls. This feature is extremely useful in measuring hase to emiiler bias
which 13 usually in the 1ange of 0.1 to 03 volts. The meter is protected against
damage duc to accidental overlond. The high input impedance of the VIVM
pievents civenit loading which could eavse reading errors or a change of operaling
conditions which might cause damage to a transislor or ewreuit component Do
nol leave VITVM leads connected to the ereunt in any other pogition of the
SELRCTOR switch

OHMMETER

The Ohmmeter is connected in the lasi position of the SELECTOR switch
(OHMS). In the OHMS position pewer to the radio under test s antomatiedlly

J%POINTERH RESTING AT
| "INFINITY ON OHMS
SCALE.

Fig. 7—Ohmmeter $et at Infinity.
dicannected. ‘Fo operate 1he Ohmmeter msert two test leads into the red and
black jacks marked VI'VM Short the ends of the two test leads together and
adjust the [ron{ panel contiol marked VIVM ZERC until the pointer on the
meter reads on the left side of the meter scaie

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

]



Capacitors ¢an also be tested for leahage or shorts 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 he sure to obscrve
polarity, Reverse polarity across an electrolytic can dedtroy the capacitor The
red jack on the pancl 1s positive with respect Lo the hlack jack

The {ront to back ratio of diodes can also bhe measuied on the Ohmmeter. ‘The
resistance in the forward direction should be quile tow while in the reverse direc-
tion the resistance should be quite bhigh. A front to back ratic of about 100 (o 1
is cemmon for a good diode If the resistance of the diode in both direciions 1is
equal. that 13 very ligh or very low, then the diode is defactive and should be
replaced.

‘ AUDIO SIGNAY. INJECTION
The next function of the Analyst lo be covered is the Audio Signal Injection

section. The audio injection circuits of the Analyst are in operaiion in all posi-
tions of 1he Selector swilch except OFF. Two outputs are provided: (ne (marked

— VIVM VOICE COIL AUDIO

©
Ny &

\

~——2000 CYCLES

Fig. B—Voice Coil Injection.

VOICE €OTT) is for low Impedance circuits such as londspeaker voice coils
Tig 8 shows fosl leads vonnected for VOTCE COIL STGNATL, INJECTION The
{—) niinus lead from ¥ TVM jack is necessary onlyv tor Voice Coil Signal Injoction

The second (marked AUINO OUTPUT) 15 uscd for all other Audio Signal Tn-
jection Munetions. See Fig. 9. The ground relurn for Audio Quiput Signal Injection
s provided for through the Analyst powe wupply and the negative lead from
VTVM must not be nsed

10

I'he output level at the AUDI} OUTPUT jack 1s adjustable by means of the
control marked AUDIO R.E. LEVEL. When this control is twined fully clock-
wise (0 the MOT} OFF position, the audio signal is turned off. Since the same
audio signal that is used for audio injection is also nsed for Mocdulation of the
RF-TF, this iz a means of turning the Modulation off.

— VIVM vOICE COiL AUDIO RF

© © © ©

ouTPU

Fig. 9—Avdie Signel Injechon

1n order to becomne famihar with audio signal mjection we will practiee signal
mjection on a known goocd radio and obascrve the offect obf this signai  Signal
Tnjeclion in tranststor devices 15 gimilar to that used in vacuum tube circmts
The signal in vacuum lube stages 1< normally fed nto the grid In tra tors it
i geneally fed inlo the base In the vacuum lube circuil the output is usually
from the plate In transistorg it 1y usually from the collector The main dufference,
of course, 15 that the vacuum tube s @ vollaye amplifving desiee while [he Lransisto
is a current amplitring deviee Tig 107 i a schematie of a typileal s iransistor
rachio, Clonstant reference will be made thronghout tlus mstiuction hook to Fig 10
For 1his reason it s 4 targe pull ont page printec at the rear of the hool. Thia will
enahle the reader (o refer to it easilv regardless of what page in the wstrueiion
hook vou are reading.

In arder to use the Sigual Injoction of the Analvst only one test leaid must
he used, except in the cazse of Voue Coil mjection. For Voice (ol mjection the
commuon or grounnd lead i connectect to the —  (minus) jack of tlie VTVM The
leadt with the Red lest prod is wserted imto the jack marhed VOICE COTLL. See
Iig 8 The test lead plugged into the Analyst as shown in Fig 8 mnst now be
connected to the vadio The ground or common lead is conpected to the ground
point of the radio Tn the schematic of Fig. 10 this poinl conkl be the nositive
terminal of the hattery or the + of the Analvat power supply

With the commmon lead connected (0 the radio. ‘Fouch the test prod to the hot
side of the loudspealker voree coill This 1v point 34 on the schematic of Fig 10

*Caurtesy of Hawmid W Sam ~ & Company,

11



The AUNIO R I' LEVEL eontrol should be inany position other than MQOD OFF
¥ou should now hear 1he 2000 cvcle audio lone n the loudspeaker. This would
indicate that nol only 13 the loudspeaker operating properly, but so are the contacts
of the carphone plug Thes inodentally 15 a common souree of tiauble in transistor
portables. TF these contacts de not make properly the dead Lo the loudspeaker
veice coll will be apen and a dead radio will result. Now conneet the the test prod
into the jack marked AUDI OUTPUT See Fig. @ No isolution capacilor s
nesded winee at 1s within the Anpalyst. This 1w the signal source used for all ulher
audio signal injection  Uhe ground lead coming from the (- -3 minus VIV jack
15 no longer needed and should be discormerted

The next stage to he tesled by signat mjection will he the push-pull oulput
stage Fouch the test prod 1o the primary of the push pull driver Lansfoimer.
This 15 ponl 26 10 the schematic of g 10 Adpst the [evel control Ter an awhible
signal in the loudspeaker, Prescnee of a signal idicates that the sutlpui slage
canable of passing an audio signal anet wauld not be the source of trouble il the je-
colver were dead. Other tronbles may however ocon in the output stage  Tlisloy
tion s one such trouble Pechniques for locabing these olher froubies will be
explained i following seetions of this mstiuction hook

Now -t the tesl piod to point 24 which 15 (he base of the audio driver
transistor  The lavet of the signal heard n the Joudspeakor will increase suh-
staniially dne to the added gain provided by the diver stage. The signal mavy be
restored to o tower level by reducing the lesel conirel of the Analyvst Tor (his
and subsequeni lests he sure the 1adiwe volume control is at maximum gain. Anv
trouble thal might be present in the audio section of the reeciver can easily be
1splated o the speeific stage by means of this signal injection method

Action of The volume control can be observed v gecting a signal ai point
22 Adjustment of the volume control should ecause the volume of the signal fo
change al ihe Inudspenker

Another use for signal mjeclion would be 10 chech the efectiveness of the
crmitler bypass condenser. Inject signal at point 25 Tf the bypast capacitor -7
1~ aperaling moperly, very little signal wall be heard i the londspeaker T -7
15 open the signal Lieard i fhe lowdspeaker wilt be quite loud, as loud as the
signal would be when the probe 13 brought to the base of the same 1ransistor
Tvpical troubles and the test procedures to be followed will be explained in detail
m other seclions of this manuat

RE-IF SIGNAL INJECTION

R 11 Signal Injection is accomphished using the caltheated cignal generator.
The tuning range of {he generator 1% trom 250 ke to 2.2 me Two ranges are em-
ployed pamely Bands A and 13 Bund A tunes from 250 ke to 850 ke This is the
upper seale on the panct See g 11,

Since Band A convoes the TP requency range the two mosi common 117 tre-
(quencies g1 e marked on ihe dial These points are 262 Lo and 153 ke Band 13 tunes
from 800 ke 1o 2200 ke, or 22 me This range would he ased most commonly fol
signal ingection into 131 stages. The RE-IT signal generator can he lurmed OFF. o
BAND A or BAND 13 can be selected by means of the Band Sclecior swilch This
switch 19 keeated just above the RU outpun jack and is shown in Fig 12

I'he uppior position of the switel 1 CET In thus posinon the signal generator 15
intncel OFF The muddle position 1s BAND A uand the lower posilion 19 BAND B

The antpil Trome 1lns sigmal zenerator 15 taken Dom the RIY output jack.
See Fig 12 Na ground connection to the (-—) minas VTVM jacle is nocossary
and should not e used  The level control for the signal generator is loeated above
the oulput jacks This s the <ame controf that 1= used to adjusd the Audio level

12

The RF-IF osculater i» AM medulated with 2 2000 cvcle awhio tove To tan

'the modulation OTT, rotate lthe AUDTO-RE level control tully clockwise until the

switel clicks at the MOD OFT posiion Tor normal RF and 1F signal injection
the modulation would be loft on. In the event that the local osullator o the re-
ceiver 15 lo be replaced with the signal from the Analyst the modulation would
be turned OFF. 455 KC

OUTEUT

Fig. 12—Signal Generating Section
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We are now ready 1o practice signal mjection on a Lnown good 1adio {0 become
famthiar with this technique Iig 12 shows (he test lead connecied for signal
wnjection. The Band seledor switch 13 shown set to Band A. The ponter on the
tuning dial s sel s¢ ihal the hairhine on the plastic poinier 15 on 450 ke since
this 1« the TT fregquency of the radio we are testing The tost lead wilh the test
pprod on one cnd 18 conunected to the RT ountprt of the Analvst.

Before signal injection the radio most be disabled by widpping a single shor{ed
tn of wire around the toopstick antenna. This will prevent lhe 1adio from
picking up any broadeast siations that would produce faully indications Tn
normat nse this would nol be necessary sinee the radio is delective and will not
normails pick up a station

We are now eady to begin Signal injection, The BAND swilch should be g
the BANT) A position and the B.F 1T TUNING <et o 455 on the A djal
Touch the test prod to pomt 19 of Fig. 10 This s 1he Input 1o the diode detector.
Fov injection at this pomt the level controb woald normally be sel 0 maximum.
Be sure (he swilch does not click synce this will tarn the modulation Off. The
2000 cyele test lone will now be hvard n the toudspeaker. 17 the sound fails o
appear in the loudspeaker be sure to advance the volume contiol nntil (he sound
15 heard By switching the Range Switch (o the 15 ma position you may watch
the supply curvent merease as the signal s injected and beeames stronger This
same feaiure can be used as o luning ndicator 1 alignment

Stnee the volume contlrol appears between the source of signal and the loud-
speaker, it will control 1the amount of sound heard in the loudspeaker. We would
not normally cxpeet ihe intensily of the test tone in the londspeaker o be very
Toud since there is httle amplification being provided tor the signal

Move the tost prod fronr point 79 and touch 1t to noint 16, Tf the signal is
again heard i the londspealer we have proved that transfonmer 1-3 is operating
If the Signal Generator frequency is changed the signal will gel weaker as 1t Is
detuned away from the proper TF frequency

Reset the generator back to 455 ke Sheft the (esl prod tiom pomt 16 to point
13 Wo are pow leeding the signal into the base of 1he 2nd 1LF. amplifier Since
the signal 15 now being amplified by the 2und I T. amplifier, {lie level of the signal
heard in the lowdspeaker will increase wubstantially  Reduce the tevel control on
the Analyst to compensate for thiy increase in gain - Alwavs work with the mu-
muwm amount of signal in order o mevent overload of the amplifier stages
the recenver.

We have now cemonstrated that from the Base of the 2nd 1.1 amphfier to
the Joudspeaker the radio Is operating properlsy. Shitt the tesl prod (o pomnt 10 of
Iig 10 This is the Base of the 1st I I, amplifier With another stage of gain
present the signal shonld agan increase in level at the loudspeaker  Again reduce
the level control of the Analyst 1o ¢compensate fur this inerease in rain Since the
signal can be heard when injected into the base of the 1st I ¥ amplifier Lransislor,
we have demonstrated that the TTF svstem and audio svsfem are aperaling
normally.

The next pomt that we will mject signal wmlo s point ¥ This 13 the base of
the canverter bransister  Although some TF. cignal wifl gel through, the signal
at this poing is m the BRI 1ange and ihe Signal Generator must be retuned to
an R 1" frequency Tel us nse 10 me IFor this (requency the Band selector switch
must be set 1o Band B and the RT-I T TIUNING dial set to 10 me {1000 Le).
This is illusirated in Mg, 15,

The radio must also be tuned o | mie. Touch the test prod to point 2 'The
s1gnal should now be heard in the loudeneaher al Tull volume sinee all of the gain
of the radio i now in use

The oscillator section may be tested for oscillation by ImeasurIng ihe hasc_ to
exmtter voltage. This voltage should change shightly as the yariable tuning capacitor
is rotated through its range

Fig. 13—Setting for 1 mc Cperation

IF ALIGNMENT

IT Alignmentl normally consists of peaking each of lhe IT transfurmers for
maximum output .

If all the stages are operating properly. connect the lead from the REF jack
to the base of the converter. (Pont 2 of Fig 10) Set the RT-IX TUNING dial
for 455 ke (or whatever frequency (be manufacturer suggests). The RT DRand
swilch to BAND A  The modidation on — sel ihe tuning dial on the radic
io 1600 K C.

The VIVM shonld be sel to lhe L3V range Connect the negative lead of the
VIVM to the oatput of the diode detector—point 20 on Fig 10, Tn tins case the +
tead will be placed al ground Use as low a signal level as possible Adjust each
TF transformer for 2 maximom readmng on the VIVM

. RF ALIGNMENT

Remave the shotted turn across the antenoa if one was used duiing the IF
aligument The REF seetion of the receiver mas be ashgned by [eeding the RI7
signal thrn € 8 jnte the antenna or loosely coupling to the loopsticle To loosely
couple lay the RF lead close to the loopstick, but do not electrically connect
to ils wires

Sel lhe generator 1o BANT I3 (1600 ki) Rotate the luning conirel of the rado
uniil a maximum is seen on the meter Cose (o 1he same fregnenes as the generator
Thes signat should be heard thru the loudspedker. I the marimum 1 noted at a
slightly higher frequency sotting on the radio dial miove the racho dial to 1500 L
And unscrew the trimmer A4 until & maximum Is again scen  The trimmer should
Le adjusted in the opposile direction if the yadio had originally luned lo a Jowed
frequency. While at the same freguency adjust the trimumer A5 across the RTF
pirt of the variable condenser, for a waximunm

If the RF and oseillalor cotls had slugs in them fm low [1eguency adjusiment
the procedure would be the same except thal ihe slugs wonld be adjusted at 600 ke
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rather Lhan the trimmers. Then go {o the 1500 ke adjustment described above and
adjust the Lrimmer. Repeat (he tow and lugh melbods above until no further ad-
Jusbment is necessars

Tnstead of connecting to the diode output, wlhen making adjustments for maxa-
mum, ¥ou 1ind ch the SELECTOR switeh to one of Ahe current ranges The
meter reading will go up as the circnits are tuned  Uhis bs primarily true of radios
with a push-poll cutput stage The voluine control should of course be turned up
to a comlortable lovel.

Nate I the 1adion own batteries are used and the analyst power supply 19 not
esed, the negative lead of the VIVM musl be connected to the racie groune dorng
signal mjection or alighment.

This gompletes the explanation of lhe vaious wentrobs and signals that are
mcorporated in the Model 960 Transistor Radio Anatyst. 1t would Le worth
while for 1he technician to repeat this portion of the Instructon Manual to gamn
the greatest posaible degree of familiarity with {he instrument

VOLTAGE READINGS AND THEIR SIGNIFICANCE TN
TROUBLE SHOOTING TRANSISTOR RADIOS

The togical sequence of aperation 15 o 1molate houble to a particular stage or
section of the radio and then within that stage or section determine tbhe speaific
fault The isolation of a trouble to a particular stage 1« novmally accomplisbed by
means of Signal Tnjeclion

Signal injection begins at the loudspeaker end of the radio and then the signal
is injected slage by stage until the point is reached where no signal s passed The
defective stage has thus been Jocated Tt is the technigue of defermining the
trouble in a specifie stage that will he explained in this section

ALDIO
INPUT
~8 YOLTS _ ALDIO
1000 QYT ANE
15V RANGE
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Fig. 14—Effecr of Low Impedance VOM
The voltage check method of determining 1ihe proper operaiing conditon of
a transistor circuit is very easily accomplished  One of ihe requiremenis of veltage
readings is that the measuring instrument present a very high impedance Lo the
circuit  This is necessary to prevent the meter resistance from upselting the
operatg conditions of 1lhe fransistor stage Llor example TFig 11 shows the
schemalic diagram of 2 simple audio amphfier emploving a NP fransistor
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If a 1,000 ohm per volt meter on a I3 soll range weie connected across 1he
10K resiston (R-2) used to bias the base of this transistor. observe wh'fxl would
Lappen. Since the meter s 1000 ohms por volt and the full scale roﬂdmg 13 15
volis, the meler resistance 15 13000 obms 1t 15000 ohme were connected in par
altel with 4 10 000 ohm resistor, the net resislance would be § 000 ohms. This is
zoing lo greatly decrease the bizas 10 {he base of the transstor and will complelely
change 1ts operating conelitions 1w For this 1eason that the ol meter emploved
m the 4Analyst 13 a VIVM with a hugh inpud impedance 1 herelore, wuler no
curcamstances will the test meter load the ciremt and upset the operating conds-
lions of the trapsistor

st Lransistor eircuils that ate vsed m portable tadios operate. ewolac as DO
1+ toncerned, m an aloost wWentieal manner. Fxamination of these cireutts will
show {hat they have the same basic parts as the simnle schematic shows 10 Fig, 14,
For example, in IFig 11 the josistor -3 foeated in the emiller eirenil will be found
in practically all slages of the transistor 1adio. The resistos [3-2 connectred from
hase to ground o Fig 14 13 10K and is parl of the bias stabilizing cirenit The
100K resistor 13 [ in the base cieeunt which connects to the negative lermnat of
e hatltery 15 employed to blag the transiston o the proper opergting canditions.

Note Smee il noimal Base Current 13 sery small i DO vollage comes
primarily lom the voltage divider network. This is the junction of the 100K and
10K resistors

Tor {lis 1eason an ineoriecl base voltage reading 1o usuatly ath ihutable io
sore component in the base circuit rather than from the components i the emitter
or collector cireuits
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Fig. 15—Typicol Tronsistar IF Amplifier

We will now compare the simple ancho amplifier in Fiz 14 to a typeal TF.
amplifier Notice that from a DC  atandpoint 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 eflectively connects from the base haelk to battery minus just as R-1
does in Fig. 114 The outstanding difference 35 that there is a transformer winding i
series between the hias network and the base. I'his js the means whereby (he AC
gignal, which 15 to be amplified, is fed to the base of the fransistor. Capacitor C-1
Fig 15 is present to decouple and place at signal ground potential 1he boltom end
of the transformer windhing Notice that R-3 and C-2 aie present in the emitter
cirawl o ground 1in both Fig 14 and 1A, and that in both dircuits B3 15 by -passed
with capacitor C-2 to prevent A C. signal degeneration. The load impedance {or the
LF. amplifier wn Fig 15 18 the primary of transformer T 2 whereas in Fig 14 the
lvad impedance @ R 4, a 1000 ohm resistor. This, of (ourse. 15 necessary since
the operating frequenc v of the circmit in Fig. 15 1s approximately 455 ke and nses
a transformer for inler slage couplimg

Tlns comparison befween a simple AF amphfier and a sunple TF. ampificr
shows that from a D C pomt of view these stages are simdar in configuration,
except that the absclute value of the ecircuit componenis are selected to oatisfy
the requiremenis of the duilferent transistors.

A SIMPLE METIIOD OF MEASURING
TRANSISTOR OPERATING VOLTAGES

This method does not require the technician to know wheiher the transistor is
PNP or NPN, and hnither thic methed dops not regquire any arithmetic to deter-
mne the operating bias of the transislor stage

Connect one lest prod of the VTVM to the criter lead of a lransistor m an
opeiating radie Touch the other lead to the collector I the meler reads nega
tively, reaverse the test prods so that the meter reads up scale  The volage that
15 vead in this manner should be slightly less than the battery voltage The aclual
value of this veltage wifl be determimned by the wze of the emitler resistor and
how muel 1esistance is present in the colleclor (romt Taft the test prod [rom
the collector leact and shift it to the base tearl The meter 1nust read up scale agam
and the magaude of the voltage should be 01 to 04 volts This 15 the range of
emtter hase bias (hat will he foumd on most tiansistors in portahle radios Note:
A voltage of apposile polarity mav he present on operating oscillator stages

Let s see the advantage of this method of measwing voltage 1 a fransistor
eireuit where 1be coliector 1s operated at ground polential. This is shown mn Tig 16.
T'he cotlector load in ihis case 13 a coil of 4 ohms resistance. The emitter 1esistance
15 100 ohms and the problem 1s to determune the operating bias between base ancl
emitier m this transistor, Connect the positive tead of the VTVM to ground, touch
the negative tead of the VTVV to the emiller we now read —34 solis. Now shifl
the minus test prod to the base of the transislor m Fig 16 anet recard the voliage
‘This volage 1s —8.2 voits By subfraction we see that the base emiller bias is 02
volts and thal the base 15 positive with respect {0 the omitter which is the proper
polarity for an NPN transistor. Now let us measyre the operating voltage with the
method ust ontlined above. MNotice that this will be performect without knowing
whal polaritics are invelved.

Touch one ot the test prods o the emiter lead and the ather test prod to the
collector lead. The voltmeter shoutd now read un seale. If it does not, reverse the
test prods so that the meter does read up scale The meter shiould now read
approximatety 84 volts. The chfference between 8 14 volly and the hatterv voltage
which 18 8 renresents (he voltage drop aciess the onntisr tor Since the resist-
ance jn the eollecior cirewit 19 extremely low, there 14 practically po 1.C. yoliage
drop  Now shift the test prod from the cohieetor lead o ihe base lead and the
meter wifl agam read up scale and the voltineter shauld read 02 valts. The abso-
hrie valne of ihe voltage is correct, and since the base 19 biased 1n 1he same direc
tion as the cotlector this stage has the proner uperating potentiale and polarities.
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This technique will be very useful m the irouble shooting of transistor radios
and will be used cxtensively to delermine whether a tranststor stage has the proper
operating conditions

-82v3. 15
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Fig. 16—Veltages to Greund.

Vollage readings can supply mueh misrmation ahout a transistor stage. We
wilt exanune therefoie, a few different cirenits that have abnoimal voeltage readings
and see what defects in the cirenit contd cause these readings to oceur. Let us
assumne the civeuit and ¢oltages of Fig. 15 represents the normal condition. Fig 17
shaws tle smme circut as Fig 15 encept that the vollage readings are in erron.

Measurement shows that the base to enntter bias 15 zero and that the coltectal
vottage is at full battery potential Ohbservation of the buse circnit shows that the
bias for this stage 18 obtained by means of a vollage divider RB-1 2nd R-2 connecled
frem the battery to ground With the base and the emifier al the same potentiat
there is no forwmd hias on the transislor and little ar ao colleclor cunent flows,
This can be seen hom Lhe tacr thal the collector voltage 16 the ol B volls of the
battery, i e. no diop acress R-4  Since swe note also that there is no voltage drop
across -3 we may salely assume no eurrent 15 flovmg m the collector and emitier
cireuits. A voltage check is now catteel for at the junction of R-2 and R-t Tf (here
were v oltage present at this point then transformer 'T-1 woutd be suspected of heing
open Since ne vallage is mesent #d the junction of R-1 and R-2 then capacitor
C-1 might be shorted or K 1 mighi be open. R-2 of cowse could be shorted bui
this 15 unlikely  We can conclude thai since the hase voltage 19 obtained from s
vollage divider directly fram (he battere thal abrormal voltages at the base of e
transistor are usually due to a defect in the base circuit of the transistor stage
yuestiun, In the above case no cmobter current flowed hecause there was no for
ward bias hetween pmitter and base  With ne emtter carrent thers would be ne
collector currtent. The transistor 19 practically speahang cut off
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Fig. 17—Defective IF Amplifier {0 Bose Voltogel,

Ig 18 shows the same stage as previously discussed except that a new set of
voltages are shown to represent another tvpe of trouble Notice that the base
potential s approxmately noimal and from the conclusion drawn {rom the pre-
vious section we would not suspect {rouble in the hase crreint The collector has
vollage onit and therelore the D C. path bach o the battery supply must he O K
Since the collector potential is at the fell batterv voltage this would indicate that
ihere is no voltage drop In the collector circuit anel therefore no current fowing

Since the base fg emitter junction 15 vert low resistance the hase or emitter
sill rise to the potential of the other if sither one of them 15 open 10 then external
creeuit Sinee the base has approximately the cortect voltage the trouhle must be
in the emitter cerenit An ohmmeter meusuiement of emitter to gronnd in this
case would show an open circuit (R-3 is open) The fact that the cmitter does
have a voltage 15 ve1v misleading unl you remember that the 1esistance of the
base emutter junction 15 quite tow and if either i open thev will assume the same
vollage

Since the power ronsumption in these crrcwils 15 qurte ow 1t s rather unusual
that a resisior will aclually open  Cracked prinled cirewrt boards and pom sclder
connections will maost frequentty account for open circuits of this natare. The
cxeeption to this case would be In power cutinet slages where the power capabilities
of the circuit are such that a resistor can actually buren out. This would be mos|
evideni by inspection smmee the 1esistor in guestion would be visibly charred The
bias voltages on a transistor are so very mmportant |hat (hey must be measured
acciailely and close attention must be paid to =malt differences. For example in
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- the case just discussed, the enntter voltage diflered from 1ls normal value by 02
volts and the collector voltage varied from its normal value by about 03 volts, It
15 these =mall changes in voltage that wupply the cluc to delormine the defect n
a tiansistor orreat
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Fiy. 18—Defective iF Amapkfier (No Forweord Bios).

The third chass of trouble that ean quickiy be determmed bv means of voliage
readings at the fransislor is the case wheie the collector potential 15 far [rom
normal  Thig is shown in Fig. 19. The potential from colector to emntter 15 zero
or verv near zere Voltage does exist between base and emitter although they may
not, be normal. This trouble must be due to an open circuit or a short cirguit to
gronnd in the collector Thiy could be an open T-2 or -4 or a shorted C-4. If
C-1 were shorled this would also show up as abnormally high current drawn from
the hattery.

The methods just enttined show the symploms thal mav oceur i a transistor
cireat and the way in which the sollages will react. There 15 the ase however
where the transistor itself is at lault  We will now look info some of the ways in
which a transistor may hecome defective and the effect that these defects have on
the circuit voltages.

If any elenient m a transistor should become apen errcuited this will result in
lows of collector current The voltage in the collecior eircuit will rise to the fult

21



battery voHage This js due to the fact that synce no collector current flows there
can be no voltage drop across the cellector load mmpedance T-2 or across R-4 in

I'ig 19
)
O VOLTS
Tl o5 voLTs o e
Eloz voLts c3lf H

m

GOVOLTS

Fig. 19—Defective IF Amplfier (0 Collector Volioge}

If the base ot the iransisto; weie to open thore would be no forward hins an
the: transistor and the collector current would cease to flow. I the emitter were o
open the collector current would agailn cease to flow since the collector current
must flow through the emritter cirevit. I also follows that if the collector cvrcuit
were to open no collectn current would flow and the emitter voltage would assume
the same potential as ihe hase Since the base vollage 19 obtained from a voltage
divider, the base potential will be normal or even higher since the base voltage
divider 15 not loaded by the transiston when the coleclor is apen

Perliaps a mote common defecl that will secur 1 low power transislors found
n portable radios o their tendency to develop high inlernal leakage When ths
ceeurs 1t 15 usually accompanied by an incredse 1 colector curren! The base
soltage will nsually remann at its normai salue, but due (o the increase 10 colleclor
current (which alsa flows through the emitter resistance) ihe emittor tollage will
merease. If the leakage of the transistor 5 great enongh the emitier voltage can
increase enough to reverse the bias on the transisior. With jeverse bias vou would
expert the Lansistor to be cut off and bave no eollector eorrent, but becavse of the
internal transistor leakage the coleclor corrent avigallv increases  The voltage

distribution f{or his leakage condilion s shown in Fig. 2

Fxaminaton of Frg 20 shows that the colector voltage has droppaed consid-
e1ably from its normal voltage. ‘The emitter voltage has risen to 3 volts from its
normal 05 solts and the base voltage 15 appioximately at ite correct value This
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represents a transistor wrth very high icakage and . s possibie that it this condation

were aHowed to continue the transislor would destroy itself due 1o oxecossive col-
teclor dissipation  This would then resnli in an open or shorted transister.
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Fig. 20_Defective IF Amphfier (High Emitter Voltoge}.

AG.Co OPERATION & TESTING

The purpose of the A G C (Auntomane CGain Contiol) 1= to mainiam the vulput
volume of the recelver at an cqual level even ithough (he signal levels received from
each “tation are differeat.

Ti shonidt be remembered that a forward Bias 15 needed betwoen Base and
Emitier in order for conduction and transistor action to take place If this Bias
15 lowered the sam of ihe stage will gradnally decrease  The aloiementioned is,
of tourse, taken within the novmal operatmg Iinite of (he transisios.

AGL amply decreases the buas (Iess gaing Toc sliong sialions. The stronger
the stabion the less bas and the less gain Weak sialions will therefore be operating
with the lansislors in their maxinum zaim position. This will tend to make all
stations have ahoul the same level of outpirt

When an LT wignal s ted theough transformer T8 to the 1N60 dode a putl-
sating D . current wili flow. Tlsing the conventional Dow of coreent {+ o —)
the diode will conchuct as follows:

7
(&) Thru the secondary of L-3 down and thra recislor R-6 to ground Since the
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Grat side of a remstor Lhail lhe plus Wts (in conventional flow) 15 positive, 1t will
mahe the top of resislor R 6 ‘more pusitive’ than 1t was hefore

(h) From ground it will go np throngh resisior 7 and 1hra R-10 and 11 9
back Lo the arode of the diode

This is the D C path of the diode T1 a measurement were laken 1t would be
noted ihal the top of resistor R 6 15 negative The ncgative voliage 15 caused by
the baitery supphy. The reason, 1 (a) above. lhe cXpression more posttive’ was
used, was to indicate thatl Lhe voltage went more posrtive than it was previously. If
it was normally — 7V and it went to — 6V, 1t would have gone 1 volts more positive

The base of X2 15 diiven more posilive than it was and the bas is therefme
decreased lowermg the gain of the stage The stronger the LY. signal, the more
the hiag will decrease We therefore have A G C achion on the 1ol TT amphfier

Following the A G C. civeuit how do we pet AG.C. aclion on the 2nd LF? As
the Bage of the st LF. decreased ils forward Bias. this deeteased the ermlier
current  The voltage drop across R-7 iherefore decreases  Since the normal vol-
tage at the top of R 7 is negative, and  decreases, it therefore went more positive
Nobting that the Base of the 2nd T T g eonunected thra the secondary of L-4 to the
ermifter of X2 anct ihal the emitter voltage wenl less negative (mole positive] we
see thal the forward Thas of X3 was likewise decreased Tlhe gain lherefoie was
decieased flepending on the strength of the input signal

T measure these voltages connect the negative lead of the VIVM to the A G C
line paini 1 of Fig 10 The poesitive lead would then go fo the emnrtter of X2
tpoint 13) Feed an R 17 signal from the Analyvst into the antenna thru €-8 As
the radio 1o tuned thru the hequenev of the BF aignat the AG C voltage will
he seen to dectense when the signal generator 15 tuned in A smaitar reading mav
he taken for the 2nd LF v connecting the negative lead of the VI'VAL to point
13 and the positive lead {o poinl 17 The forward bias will again deciease as the
Signal Generalor frequency 1s (uned i

GENERAL TROUBLE SHOOTING PROCEDURE

Trouble shooting with the Model 960 Analyat v a logiral and simple series of
steps Following this procedure shoutd quickly isotate the defecl Onee the siage

15 soiated, proceed to Step T without peiforming the intermediale steps

1 TEST THE RADIO POWER SUPPLY. Thes is autematically accomphshed
hy using the mternal power supply of the Analyst. Once connected the total radio
current is measured bv switching to lthe 150 ma or 15 ma posilions of the SELEC
TOR switch. If the curreni i as expected, procesd 1o the next step. If 1l is not,
then trouble shoot the poser supply section of the radio.

Connections to the Analvst pewer supply me fully desenbed in the section
entticd POWER SUPPLY JACKS Typical power supply difficaltics wie listed
m section entitled POWER SITPPLY TROUBLES

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

T'he use of the Dyna Trace 1s explained n the section enlitled IN CKT DYNA
TRACE Troubles tound with the Dvna Trace are in each seclion of the irouhle
shooting examples.

3. AULDIO SIGNAL INJECT into the loudspeaker and then into the AT sec-
tions AF Signal injection js exptained m the secfion entiiled AUDTO SIGNAL
INJECTION Tybical AT Lroubles are i section entitled AUDIO TROUBLES
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Note. The eatite AY section mal bhe cheched out o see of it is [unctioning by
Signal Injeciion into 1he Base of the ist AT stage (usually the top of the volume
controt with the contrel at maximum]  If the AT oberates proceed to the next
step. U not. «tait at the loudspeaker and worl stage by stage (oward the deteclor

4. LFSIGNAL INJECT oo eacl otage of the T seetion 119 Signal injeclon
3 explained m the seetion entitled RE-TF STONAT INJECTION  Twpical IF
troubles 1in section entitled IF TROURLES

A HR.FCSIGNAL INJRLT into the maxer slage. T[ the stage operates proceed
to the RF section  If not, checkh to see st the oscillaior 1n operating

Mixer and RT Signal Injection 1 explamed 1n section enbiiled RT-TT SIGNAT,
INJTCTION. Typical RE and Oscillator froubles in the scction entitled RT
MIXER OSCTLLATOR TROUBLES.

6 DETRCTOR AGC TEST mav be made by feeding a signa)l into the antenna
anck measuring Ihe vollage developed acioss the A G.C. Line. The VTVM shoulkd
be used for these measurcmends

A moie complele explanation of A (& (. voltage measurements 1s found 1n the
section entitled A G.C. OPERATION & TESTING. Twypival troubtes 1 the sec-
tion entitled A G C TROURLES.

T DCYOLTAGES & RESISTANCES, If the trouble encountered was not picked
up in Bteps 1 & 2 of the above, the DT cirenits and trapsistors are probably operat-
ing coirectly. The Signal Injection method therefore will normally 1selate the
defective stage.

Once the stage 1+ molaled. check the voltages wound the transistor Then
moceed o lahe Ohmmeter checks. Rememher to test the electrolytics with (he
Obrmneter {(Use moper polarity.)

. Voltmeler and Ohmimeter operation 1> oxplamed moe fully 1n the seclion en-
trtbed VTVM and OLIMMETER respectively

) 8 !N'I‘E]{}lIT]‘E;\’[‘h are lested as ahove with emphasis placed on stage 1sola-
Lon. Typical intennittents are shown 1o the section enditled TROUBLE 811007-
ING INTERMUTTENTS

POWER SUPPLY TROUBLES

EXAMPLE NO, 1:

Th_f> first Arouble is a ratio branghi inlo the shop as dead  Fhe fist ston o1 all
cases 15 10 connect the radio to the power supply of the Analvsl. {Step 1 of the
General Tronble Shooling Proceduie) The radio shown 1n the schemalic of Tig 10
will e used for the onble shoonng Since {his radio requires 8 wvalls foi operation
wi conneet the power supply test leads e the jacks marked Q7 and “6" The
sthematic shows that positive Ty ground and we connect the postlive Tead from the
power supply fo the posithve ferminal af the Lattery holder and the negative lead
(ilf thg Dewer supply (o the negative end of he batlery holder This s shown n
o 20

Turn the seleclor switch fo the 130 ma position and tpie {he 1adio on. The
Al}ﬂifv“sl iw now wupphng power to the wadio and the amouni of curront thai is
bemng drawn 13 shown on the meter The schematic shows thal the normal current
is 2ma T e current i greatly in evcess of this value. tirn off the Analyst nnd
check the power supply conneetions to male sure that the proper polarity has been
observed Improper polagiiy will putr teverse sollage on the clectrolviics and cause
excessive currenl This conld damage the electralviics. This valae of 1 ma s the

a=
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current drawn by the iadio with the volume tarned tu nunnmuwm or the radio
tuned off-siation.
‘The radio that we are servicing shows a power supply current of ahout 60 ma

This would indicate a short cireuit i the power lead leeding B to the 1adio o1 an
improperly biased teansistor that was drawing excessive current

SRt

[— —

Fig 21—Anaulyst Connecfed to Rodio.

If @ vacuum tube voltmetoer reackng at pomt 23 of Fae 10, shows a reading of
aboul 6 volls, this would he correct However, at the other side of 1135 (a de-
coupling resistor) the voltage 1= zero This Indicates (hat the de-coupted B supply
i« sharted  The trouble 18 probably a short in capacitar -2 This type of trouble
whore the large electiolyvlic capacilor on the B line slworts ont 15 vers common
m trangistor radio periables. Tt will m all eases show up a~ an ahnormalle hgh
power supply currenl

BAAMEPLDI NO, 2

Another {viatal trouble that might be epconntered s a custoine: complaint
of molorhoating

When the mglm iv operated oo the customen’s battery the set metorboals, but
when ibe radio is connected ta the Analyst power supply {Step 1 of General
Trouble Shooling Procedure) the moilorboaling stops The can be due o a
defeetive battery which has high inlernal resistance or 1l can be due to an open
plectrolytic in the racho This electrolyvtic is usually connecled aceoss the ballery
(see C ) m Fig 10} The reason ihe wef stopped molorbeating 18 because the
Analvst has a large capaciier in ils oulput circurl and look the place of the
tefective part C-1

The first trouble shooting slep is to 1eplace the batters  If the motorhoating
hers Jump annther capacitor of equal value actoss C-1. With the additional
capacilar atross C-1 the motarboating slops This shows that C 1 is open and
shonid Le replaced
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AT DIO TROUBLES

EXAMPLL NO 1:

The complaint in this case in a dead set  Step | of the General Tiouble Shoot-
ing Procedure shows a slightly lower than normat hatlery cuirent. Step 2 shows
thai ihe Audio [iiver stage X4 15 Inoperative. Proceeding to Step 7 shows that
the Rase woltage is corrcet. The emitter vollage is <lightly lower than noirsal
The Collector vollage, however, 1 0.

1here ate two normal possthihties that would 1educe the colleclor voltage te
0 'The first mould be a short in the collector circuit to ground The olher would
e ar open i the DO supply to the collector A shorl In the collerlor elrewd
would have 1esalted m high baltery current so we may therefore eliminate this
as a possibility  An open in (he T0.C supply to the wileclor sarisfies the O voltage
at the collector and alse accounts for the lower than naormal batlery current
Measurenients wilh the Ohmmeter show that the pumary of 1-1 is defective.

EXAMPLE NO, 2:

The symptom 1> a cead sct. Step 1 shows normal cunent from the supphy.
Step 2 dlso responds eorrecthv.

In Step 3 the signal 18 heard property throngh point 24 on Fig. 10 At point
22, hcmmel no ngn.’d is heard I'wrst, we would make cortain that the volume
control is at maximum since this coutd cause the same effect. Since each stage
15 10 operation as shown by the Dyna-Trace tests. the problem s probably in the
wpnal cirenit This would make us suspect capacttor C-68  An ohmmefer check
shows 1t to be open.

EXAMEPLLE NO. 3:

The next problem Is one of excessive distertion  Step I oindieates higher
than neimal ballery current Tn Step 3 the signal hecomes distorted when moved
from point 29 to point 24 Tt was clear on point 28, but distortect an 24.

Going 10 Step 7, the emitter voltage of X-2 15 excessivebv high ‘1 his coupled
with the higher than normal current of Step 1 would cause the transistor to be
suspected of leakage An QOUT CKT test of the transistar confirms our suspieion.

IF TROUBLES

EXAMPLE NO. 12

The trenhle 1w this example = a dead set Step 1 of the General Trouble
Shooting Procedute shaows wp a shightly less than normal baltery current

Tn Slep 2 the Dyna-Trace shows X2 1o be inoperatine heeause tle meter dicd
not go above the green portion of the scale

Skipping o Blep 7 indicates no collecton volage (paint 123 Measuning pomnt
G we find abowrt —5 4 voMy the B— fo T4 An Ohmmeter check <hows that the
copper terl gomg to the collector Tiont the primuy of L4 15 open Sohdering the
breul repairs the trouble

Another detect that capld capse this same set of condibions wonld be L 4
internally open The Ohmmeter would also show this up
EXAMPILE NO. 2:

e Trouble in this exrmple s ihat ihe et squeals when a statron e tuned .



Steps 1, 2 & 3 indicate proper operdtion  Step 4 produces the squeal when a
455 ke signal s 1njected at the Base of X2 (point 10}, but net at the Base of X3
{(pomt 15)

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

Since the siage 15 probably osailllating we would replace C-13 (the neutralisa-
tron capaciton) which woukd eliminale ihe trouble.

A fine peint here—the reason we did beat with the oscitlation when we con-
nected to point 13 is becanse our signal lead loaded the Base of X3 to the point
where it wonld not oscillale. By going to the other side of the transformer the
loading was 1educed and the stage oscillated wath ow injected signal

BXANMPIL NO, 3:

In the next case the problem 15 verv low outpul. Steps | 2 & 3 indicate proper
operation  Signal injecting at powt 16 we Ond ample eulput  Going to point 16
the gain does not increase partieularly. The signal 1njected af point 17 has as
much gain as ai 15 This nunmediately poinds Lo (-14 a< being open. Replacement
eliminates the trouble

We would not noimally have Signal Tujecled ko the emitler <iveuil, buf
this was calied tor since we did not have gain i the stage We know (hal an
open hvpass m this emiiter would cause de-generation.

R.F. MIXER — OSCILLATOR TROUBLES

LXAMPLE NO. 1:

Step 1 15 OK. Stlep 2 indicates that X1 1s not operatmmg. Slep 7 shows all
voltages about normal excepl the critter 1s OV with 1espect to ground

An ohmmeler lest shows the 1500 ohm resiston 15 correct. The X1 transislor
13 wuspected. Remove the {ransistor and make the OUT CKT test to conlirm that
the transistol is delective Replacement will correct the trouble.

EXAYPLE NO 2,

Tn the next case the set 15 dead Steps 1 thiw 1 are OK The TT <ignat ean
he inserted up thru point @ R F, however, does 10t come thru on point 2
Note: When testing the BRI or escillator do net use g shorted turn 2iound the
antenna coll. When the R F -TF. TUNING of the Analvst dial 15 rotated to a pomt
455 ke above the frequency to whicly the radio 12 tuned, a stabion is heard. But @018
a loud 2000 evcle signal Rotating to the MOD OTT position of the AUDIO RF
LEVET, switch chiminnates the 2000 cvile note.

Obvionsiy the Analyst 18 taiang the place of the r1adio loeal pscillator Step 7
indicates an open osoillator coil  Replacing of said coil makes the set eperative.
Other canses of this could be, open C-9, or a shorted tuning capadtor 1 the
osciator section

A. G, C. TROUBLES

FXAMPLE NO. I:

The symplom in 1his example 15 that the set is dead. Siep 1 of the General
Trouble Shooting Procedure shows an approximately normal current, The Dyna-
Trace shows that the 1st 11" amphifier is noperative Going directly to Step 7
voltage tests chow zero hias (between Base & Timitler? and zero volts to ground
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on both the Base & Fmuiter of X2 An ohmmeler test to ground shows a short fiom
paint 11 to grountdt The electrolytic C-3 s shorted  (No forward Bias on X2
therefore no gain and lower battely cwrent )

EXAMPEL NO. 2

The next receiner carnes the complaind that the set 15 dead  Slep | of the
trouble shooting procedure indicates bigh battery current Slep 2 shows that X2
and X3 wie inoperative  Gomng direclly to Step 7 shows o mueh larger than noimal
negative voltage on the bases of X2 and X3 An ohmuineter test shows that R 6
15 open; prohably an open U ibe copper foil ‘The base voitage on X2 went up
Tharefore the emuiler voltage on X2 went 1)y due o increased collector curieni
The baze of X3 conneets IT0C wige to the omilier of X2 Theretoie this base vollage
incrcased. This canscd the metease n hatbery current

TROUBLE SHOOIING INVERMITTENTS

The Transistor Radio Analsst males 1t possible {ar service lechnicians to
easitv and convenienlly trouble shoot mtermmttents 1n transistor portable radios.
A brief understanding of the natme of mtermuttents that can oecur in a portable
radio will make it thal much easier to find these Ireubles

Most ot the intermiitents that wall be tound will be due to mechanicat prob-
lems  Small eracks in a printed circurt board, rasin sekder conpections of com-
ponents to the pinted cirenit bosud are frequently encountered. Erratic operation
of the rudie under conditions of high ismiperature such as might he found in
direct sun tight or in the trunk of an awiomobile 1s another canse which ugually
can be traced to a defective transisior that has hugher than wormal leakage This
leakage 15 inereased under conditions of high temperature

The principle of trouble shooling infermittents with (he signat inlechion toch
lique can bhe extremely effective if properlv appliect. Where an  intermmitent
does pecur in the 1adie and the techreian has no knowledge of cither the seetion
or stage that is causing this trouble, the particular section or stage tan be isolated.
This 13 accomplished by injecting & signal inin the recerver, starting at (he loud-
spealer and working torward toward ihe antenna. As a signal is injecied into
cach stage or seetion, the technician examines solder connecltions in that stage for
rosin or open connections on the printed cireuit board. He will then floy the hoarct
slightlv to see if any cracks in the hoard could cause Lhis dafficalty

The temperature of the Lransistor may be clevated by biinging & small soldering
iron tlose to Lhe transisior Nete: Do not overly heat the iransistor since this
could cause a peimanent breakdown When the defective stage Is finally reached,
careful investigation of each of the ahose tems in the stage wall locate the de-
fective component

We wil now tronble shoot soine (ypical infermilfent troubles 1hat might
ocenr in a transistor radio

EXAMPLE NO. 1:

A 1ad1o comes 1 for service whose schematic 1s shown m Fre 100 Step 1 of our
General Trouble Shootmg Procedure indcates that the radio diaws 125 ma of
current and the schematic shows that 4 ma i= the approximate toad for this racho
Therefore, no abnormal current is being drawn by the radio. The customer com-
plaint 13 that the rarfio will stop playing and will begin playing again all by itsell

We will atlempt to isolate this defeel one <ectron at a tune Fivst the complede
audio system, then the T s and then the comverter ¢irewi. Copneel the fest leads
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inlo 1he Analysl for audio signal injection. Touch the audio Jead to the hase
of the audie drive bransistor, point 24 on the schematie n Fig (0. If the audio
gvstem 1o opcrating properly, the audio tone wilh be heard in the loudspeaker of
Lhe 1adio We now flex the board lo see if there are anv small cracks which cause
(e audio fone to he mterrupied A ool such as a seldering aid, may be used to
prck on the solder comnections associated with the AF ciremt If the audie con-
tinues io play un-inlerruptedly, we may he reasonably sure that there arc no
mechanical defecls in ihe audio system Whenever injecting audio inlo the drnver
Lransistor, the receiver volume control must never be set at minimum sinec this
will ground out the mnjected audio signal. Capaciter C-8 n g, 10 would be con-
nected to ground and act as a short circuit for the mjected signal

We will now mject a signal mto the TE amplifier systemn by slufting our <ignal
miection probe to the RE output juck ot the Analyst Tuone the generator lo 450
ke Touch the test prod to the bhase of the 1st I T amphfier (poini 10). T (he tone
appears n the loudspeaker we then procced with the flexing and examination of
the boared ohserving 1f there Is any mechanmcal damage, loose components, ate
At this poinl we hnd that when we flex the board the tesl tone (o the toodspeaker
becomes inlerrupted  Apparenths our source of intermilient trouble is somawhere
i the TF amplifier AWe must now defermine wheiher o is m the Ist or Znd IT
ampiificr slage

We now shift onr signal injection probe to point 15 which s ithe base of the
2nd TT amplifier. Tlexing of the hoard again causes lhe tone 1o be interrupted
Theralore, onr trouble must lie between the base of the 2Znd TT amplifier and
the detoctor. Careful examination of the prinied circuit board shows up a erack
inn the copper toil leading 1o the cenler {ayy of transformer T-5 This is the collector
load of the 2nd T.I amplifier This eoauld have heen caused by the radio heing
Jarred or dropped  The irouble can he corrccted by caretully eleanmg the copper
foil and flowing solder across the above joint, or by soldering a short pieco of bare
wirg across the coppel foil A small soldering iron should he wsed to avold over
heating the eopper which could cauze the foll to peel

Ry logically followmg o pattern ot stage by stage signal injection, the irouble
can b Isclated to one particula stage  Since the tofal number of components
mvolved m any one stage 15 rather small. this nanows cdown the possible com-
ponents that could be producing the Liauble

FXAMPLE NOL 22

Hore 1= an example of an atermittent defect and the method of tiouble shoot-
ing  Again the eustomers complaint is that the radio will cul out all by itscht and
thon seemungly corveet itsetf and bhegin plaving again

Step Uis In connecl the radio to the power supply of the Analust and meter
the cunrent being drawn bv the radio The current 1 approximaftels 4 g which
agrees wilh the value as shown on the schematic in Fig 10

We now bogin owr signdt sngection at the hase of the awlin diner transizior
which is point 24 on the schematic. In this way we will either eliminate, or pin
point the trouble to the andio system With the mjection al the base of lhe audio
driver the test tone hould Le clearly heard i the loudapeaker The volume control
ol lhe recerver musl be advanced above minimum to picvent shorling ont ihe
injorted signal Now flex the printed cncult board aud examine the componenis in
the auadmo stem [o1 hreakage or poor solder connechions while Tistening fo1 an
intermittent We fingd that by tapping lhe radio the audie in the loudspeaker goes
on anrl oflT The indication 15 that the trouble is somewhere 1n the audio svstem
Moceeding on & step by slep basis we mavy now localize the trouble. Coancet the
signal injection test prod inig the VOICT COTIL sulput jack anct touch this prod
Lo the voice col of the toudspeaker. Lap the radio gendly o see if the mternittent
occurs  No infermittent is noticed at this polnt Realizing that a common source
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of troabte in lransistor tacdios 13 a pooy contael on the earphone jack, we check
the jack carefully. Exannnalion ot Lhe carphone jack shows that it is working
properly and is nol the cause of (he ntermittent

We now advance our test prod to the bage of one of the audio oulput transistos
(poinl 20 or 32 on ihe schematic) The source of signal from the Analvst s now
the ATIDIO QUTLPUT rather than the VOICE COIL jack The test tone should
be clearly heard m the loudspeaker and il tapping lhe radio docs not méroduce
an intermittent the trouble dees not he m the audio ontput stage. We know [rom
the first test that the lrouble occurred when a <ignal was mjecied into the buse
of the audio driver transislor. We will now connect our test prod o the coleclor of
the audio driver transislor whicl 19 pomnt 26 (n the schematic. Tapping the adio
again inhoduces the inteenitlenl w0 the trouble must lie in the collector cireuit
of the audio driver transisin; Fxaminalion of 1be paits assoclated with this crreuit
show no sign of physical damage and all solder joints appear solid and making
good contact

We must now 1esort to voltage readings o determine the defect. With our
VTVM we now messule the collector potential of the audio driver transistor X4.
The voltage 4l this poini correctly reads 5 volts Howoever. when the radio is
jarred or tapped the voltage falls lo zero indicating some sert of wlerrmitiendly
open eircait element in the collector of the hanzistor Shifting our lest prod to
the hottom, ar 4 side of trancformer T-1. produces a soltage of betler than 5 wolkis
It does not appear eriatie o1 wtermittent when (he radio is Jarred Tt would now
seem (hat the tiansformer primaiy must be intermitlent This would cause holh
loss of audio signal aud the intermuttent collortor voltage at the driver transistor
Remnoval of the transformer from the arcuit or an chmmeter check across the
primary shows that il has an inteymitienl connection within the transformer.
Replacement of the transformer would cure this troukle

FM ALIGNMENT & TROUBLE sSHOOTING

FM aligminent consists ot peakmeg the I stages and then ahging the dis-
criminato for a ‘0’ reaching between a manunumm and 4 maximum —.

In alb cases consult the manufacturers specifications before aligning  The
manulacturer will explain which point should be ased for peaking and which
for diseriminalor alignmenl.

Sct the RF-TF Tuning Dial to 2.14 me. The 3th harmonic of 2 14 me 1s 10.7 me
10.7 e 15 the most often used FM-IF frequency. Use the MOD. OFF position
Connect the RE lead to the input of the converter Connect your VTVM hetween
grovuad and the take off peaking poinl recommended hy the manuafacturer. Align
each TF for maximum.

Bwitch the VIVAL lead to the ouiput of the disermmator  Align ihe dis-
erimminaier for a2 0 reading between s maximum — and - excurzion

The RT stages can be aligned 1 the same manner by using z2elual FAM stations

and tuning for a maximum at the take off peaking point

Fal SIGNAL TRACING

Use the General Trouhle Sheoling Procedure Steps 1 thru 4 1n Step 4 connect
the VI'VM to the peakmg pomt and leave the MOD ON. Most I'M sels wil]
pass some AM  Signal inject stage by stage as described 1 Step 4. The signal
when injected may Le heard in the touckpeaker or observed as a voltage an the
g‘TV\; al the peaking point. Once the trouble has been located go directh, to

tepr

If the Liouble does not show up 1n the previous step, then go to Slep 7 for the
RF and Oseillalor sections of the TM recerver This follows since wo haye already
tested all the sertions except the RT & Mixer stages
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POWER TRANSISTORS

The Analyst may be used to quahitatively lest power transistors Power tran-
sisfors as you probably know mie usually zood or bad, shorted or open The test
therelore is for these characteristics Connect to the elements as you would for
a regular transistor.

A good power transistor usually shows considerable leakage 11_1 the leakage
position  If you are testing & PNP use the PNP position of the switech Momen-
tanly switch to the NPN position—the leakage should go down considerably.

Switch 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
constderably. I not the transistor is probably detective In most cases this should
show up defective power transistors

Tor NPN power transstors use lhe sane procedure exeept that vou would
tesi. for leakage in the NPN position and then momentarity swateh to the PNP
to see the leakage decrease on the scale Then test for Beta in the NPN position;
the reading will decresse on the scale when momeniarily switched to the PNP
nosition.

I'rom the above test we have cstablished ihat the transistor does have Bela
and we have also shown that there is not a shert or an ocpen  Going back to our
original premise that power (ransistors are usvallv open or shorled we have a
satisfactory test [or the great majority of thic type of transisior. A shoried lran-
sistor will read high leakage In both positions One without Beta would not read
or would not declease in the reverse test

LOW R

3.3K

Fig. 22—High EmiHar Resistor.
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SERVICING AUTOMOBILE RADIOS

Automobile racios, as you undoubledly know. requnre very high batlery cur-
rents; sometimes 11 the neighberhood of amperes. The Model 830 due to the n-
creased weight und cost mvolved was not designed to power these radios The
anto radwo however may be cerviced effectively anel the transisiors tested with
the Analyst.

The only difference in the servicing technique 1s that the IN CKT tesi. will
not be used  Since an external power sapply, such as battery or baitery eliminaior,
supplies the power Lo the racho, monmtoring of the radio DC current 1 also omilled,

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

SPECIAL CONDITIONS

Most trausisior circuits employ low resistances, in the order of hundreds of
olms, in the DO portion of ihe emitter and colleclor circnits. In special cases,
however, one rught find emilter or collector 1esistances in the order of thousands
of chms See Fig 22

In this speaial ease the Dvna Trace test to the base of the (ransisior will cause
the meter {0 move very shghtly upward, not info the white area Anolher check
may be used here {o verify the action of the transistor Remove the Dyna Trace
probe, parabel the high resistance (usually emitter to ground} with a 3300 obm
resistor The meter chould deflect upward inio the white area

1f the gl remstance in in the colloetor circuit, paratiet it wath the 3300 ohm
r1esistor. Sce Tig. 23 The Thna Trace connecled o the base should make the
raeler deflect upsvarct

|

I 15K

|

[

|

| A
| |
[ |
1 |

Fig 23—High Collector Resistor.

In general, when encountering high resistances in the base and emtter DC
cireuits, a slight upward deflection when using the Dyna Trace in the normal
manncr, 18 an indication of a property operating cirewmit

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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Summatizing—the Dyna Trace will opeiate m practically all cases. The only
two major excephions to consider would be  the case of abnarmally high emitter
m eollectar 1esistors (10.000 ohme or greater) or svhen verv low base to ground
resistors aie used The aforementioned, of ecourse, refors (o the DO arcuit
rosistances. 4

Testing Batteries

The simplest manner of testmg a hattery fo1 a tiansistor portable s to measure
tlie hattery voltage without load (disconnected) and then under load (rado
turned on and operabing) It the battery voltage falls down by 209 the batlery should
he 1egecied e, if the battery origmaliv read 9V without load, 1t should not go
belows 72 v under full load Full load would be with the radio playing at nermal
vohune

HIGH YOLTAGE RAIIOS

Allhough miost transwior radios use voliages well within the Intermal power
supply voltages of the Analyst, 1 s conceivable that vou mav run acioss a set
that uses higher than 12 velts

In this ¢ase yoU may use the Analyst exactly as descnbed heiein except that
an acditional battery should be connceted in series with the most negative Tead.
The plus (—) stde of ihe additional battery should be connected to the negative
of the Analyst.

MAINTENANCE OF 960 TRANSISTOR RADIO ANALYST

Veour instrument w1l roguire little service  TH however a troulle occurs use
the [ollowing adjustinent proceduie

The VIVM i (actory calibiated. bul il the instinment gets oul ol calibration,
or il V-1 is 1eplaced, a shght adjustment may be necessary. This i accomplished
as (oHows

Carefuily remove mstrament from case  Connect to A C. power line Sel o the
1Y position. Allow mstrument to warm up for 15 minutes Tnsarl T leads
into the — and — jacks of the ¥TVM and short them logelher Adjust the VIVM
zero adjust for zero reading on the meter. Apply 1.5V across the VTVM terminals
and adjuet R-23 (located on printed cireuit beardd for full seale reading Now
the meter s calibraled

I the awdio or RF oseillators do not function checlk V-2 firsl by replacing
it with another 12A107.

R¥ Alignment

If B F alighment 1= needed a radie recennel may be used as folows.

1. Purn ATIDTO-RE-LEVEL knob until it clicks the modnlnfion OTF (MAX
clockwise rolaiion)

5 Place a lead trom the R.IT output jack of the Analysi elowe io the anlenna
terminal of the 1ecewver

3 Switeh the R . Band switch fo BAND T3

4 Tune the 1ecewer to a station arcund 850 ke

5 Stmrting at 800 ke rotate the RT-IT tuning conlrol uniil the signal from
the Analyst zero beats with the station If the reading on BAND B is not the
same frequency as the slation, set the BRI LI tuning knob fo the frequency of the
station [ the RP TT tuning knob originally iecacd higher than (he station he-
gqueney (when sero beat was heard) (he iron core of coit T. 2 choutd be rotated out

Bl

of e cnil slightly unbil anuther zero beat 15 heard  (L-2 is the cotl mounted on
ihe printed eircwit Doard farthest from the panel) It the tuming kaol onginalky
read lower than the station {requency, the iron core shoukd be rolated dockwise
nto the col Tse a pon-metallic hex hiead alignment wrench

6 Tune the 1eceiver to a station around 1300 ke Set the RI IFF TUNING
knoh to the same [requency as the staljon. Adjust the small trimmer capacilor
on the variable for a sero beat  The Liimmer is accessible at the side af the
variahle Letween the two Loils

7 Reneat steps 6 & 7 unti! no further adjostment 15 needed
Whern Tand A ahgnment 1s necessars proceed as tolloiwvs

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

2. Adjust the RTTF TUNING knob to tho camme frequeniy as ilie station

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

4 Without changing the tuming of the radie receiver, rotate the RF-TF TUN-
ING knoh to ¥ the [requeacy of the station Adjust the powdered wron core an coil
T.-1 unfil a zero beat 1s heard on the receiver

5 Repeat Steps 2 & 3 of TT ahgrinent untit no further adjustment 15 needed.

WARRANTY SERVICE INSTRUCTIONS

1. Refer to the mamtenance section of the metruction manual for adjust-
menis that may be applicable.

. Check common electrome parts such as tubes and batteries. Always
checkh instruction manual for apphicable adjustiments aller such
replacement.

3 Defective parts removed lrom 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 corrcet the difficulty, pack
the instrument securely {prelerably double packed). A detailed list of
troubles encountered must be enclosed as well ag vour name and
address. Forward prepaid {express preferred) to the necarest B&K
authorized service acency.

Contact your local B&K Disiributor lor the name and location ol your
nearest service agency, or write 1o

Service Department
B& Kk MANUFACTORING COMPANY
DiViSION OF DYNASCAN CORPORATIGN
1801 W, Belle Plaine

Chicago L3, IIL

See General Trouhle Shooting Pracedure Schematic back of this ptge
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
2512 2410 2M4LL 28A69 25470
2813 2N139 2M40Y 28470 23A69
2514 ZN1GS 2N405 2N-06 28A71 28A70
2515 2N408 25472 25473 25643
25154 ZR109 25473 28872 25493
822 20447 23A/6 7SA77
2824 2NADE  ZN4A08 25R77 7Sh76
2525 2N130 25880 Z5AB2
2530 2N41T 2N417 28A81 25884
2831 2H409 2MA10 2M412 23482 28080
2532 2N406 Z25A84 238371
2533 2N405, 2NA08 25488 28483
2804 2NA0G, N3OS PNIOR 25889 25h8R .
2545 2N40g, 2M410 25497 2M25Z. 2hO67 ZN3LH PN3TL
2549 2N41G 2374, 2N344, 25A60
2552 INLLD, PNALL 2N4T? 28h33 PNIZ9 ZNZ2AQ 2M2A7 2NP4E
2552 2N409, 2NA10 2h274. PH308 2N3U8 ZN3ID
2504 oNdADs PNA08, ZMAT0 2hJde, pN3TZ ZN3F3 PNAYT
2556 ZNLD9 2N407. ZNAOB 28A42 PSA73
2560 2N4LZ 288101 2SA102 2SA103, 2SA104
2592 20411 284107 P8A10. 28A10% 25Al0s
2593 7N140 23A103 284101 23A100 23A104
25934 2N412 238104 25A101 734102 28A103
25101 2N726 288105 25A106 PSATD7
28178 2ZN140 258106 250105 7SA107
28179 2N217 25A107  28A1C5 2SA106
25412 25413 2SA108 75AI0S ZSAllD
2513 2Sh2 254108 288108 254110
25815 7SA16 Z8AL10 25n108 2SA109
28A6 73Ai5 25A111 26043 258117
25817 2318 25A112 28A43. 28A11%1
25418 23417 25A113  PSAIIA
2830 23A35 25A:14 PSAIG
28435 28430 2SA116 28A117 2SA118
25437 25438 25439 28A117 78A116 2SA11E
25438 75A37, 23A38 23ALL8  25AlI6 2sALNY
25A39 2SA3T ISA3E 25n121 288122 28A123 2SA124
2581 25A42 28AL22 25A121 28M[23 2SA124
2303 2SAI1Y 234112 788123 28AEPT 28A122 2SA124
25849 ZM137 2M41d 2Ndlb, 2HA150 PSA124 25A17) 2SA122 25A123
INGIE ZSAh] PSAS2 2SAS3 25p128 254129
25R50 JMIBS ZN3L1 2N4D1 ZN5i8 254124 2SA128
2N583 258130 2%AI31 2SA132
75A51 2NB17 28840 28A52 2SA53 25A131 7SAI30 Z3A132
25452 2NLLS 2N[36 2HIAL PNZ21Y 25h132 ZSA130 254131
AT PNITP 2NABL 254131 28AL3G
SNABS ZN486 2oAdn 23401 284135 288134
75403 28151 2N130 PN21k 2N409, ZNAIN
25A53 NI 2ZNL3D ZN218 2N410 238170 2N299 N384 PSALT 25A58
2NA82 ZNB1A 7SA4D 28RN, ZSA176 ZNiZE 2N300
2SA52 25821 NI
2857 2M384 23858 28AL/D 25025 PWILT. ON2GEA, ZNIGI. PHASE
Z3A58 2M370 28ART 23A175 PNB3Z 2NGITA 2NG3SD
25A5Y 2N370 2Ng24 JN633A. 2NE34B
28A60 2N346 PN371 2N393 7SA92 28826 PN1G5. PM234 PM2G0, ZN268

SBL03 2N318

36

2N307 ZNa0n ZNSSS 2NG37

e e — -

To Replace SIMILAR TYPE Ta Replace SIMILAR TYPE
25827 2SE28 25829, 28B30, 25B3] 28075 25076, 25C77 280175, 25C176,
25828 25B27, 25B29. 25830, 23B31 280177 .
25829 25827 25B28, 23830, 23B31 25C76 28075, 25077, 280175, 25C176,
25830 2SB27, 28878, 2SB29 25B31 25C177
23831 2SB27, 25B78, 2SB29, 28B30 23C77 25075, 28G76, 2SC175, 250176,
25846 25B47 280177
23847 2N48 2N89, 2Na0, 2N131, 2N133, 25G78 250178
2N175, 2N207A, 2N220, 25B46 2861713 28073
25848 25848, 28BS0 28C175 28075, 25C76. 2SC77, 250176,
25849 25848 23850 25C177
23B50 25848, 25B4% 2$C177  28C75. 28676, 25C77, 28CI75,
28854 2N43. 2NB6 2N104, 2N138, 25C176
2N199, 2N207 2N280, 2N363, 25C178 28078
2N405 230191 250194
23856 2NI1R7 2N195 2MI198, 2W242, 23C192 236195
2N4D7 2N568 2NS571 250194 250191
25B65 2M1265/5, 2M1392, 2N1394 230195 25192
25868 2N398, 26398, 258121 25061 25062 23D63
25B76 238154 25062 25061, 25063
25B85 25836, 25887 23063 25061, 23062
25889 2270 25075 25077
258121 2N388 26398, 25863 23077 23075
288126 28127 2764 201251
238127 238126 2T65 2N214
258128 2SB129 2T66 2N214
238129 23B128 2173 2M168A, 2N212 2N1058
258131 288132 2176 2N169A, 2NZ33A
258132 28BI3I 2784 2N1101
258140 25B141 2185 2N214, 2NE49, 2M1251
258141 258140 2786 2N649, 2N1101
258142 28B143, 25B144, 23B145, 23Bl4g 2789 2N214 2NGE49
288143 28B142. 288144, 23B145, 288146 27201 2N371, 2N373
258143 2SB144P 21203 2N370, 2N372
258144 28B142 2$B143, 258145, 288146 21204 2N248
25B144P  25B143P 21513 2M194
258145 23B142, 238143, 23B144, 25B146 21520 22334
288146 25B142, 258143, 25B144, 23B145 21524 2N216
288150 2n398 HItS 2N104, 2N109, 2N362, 2NAGS
238154  25B78 HI17 2N109, 2MN408
258157 25B158, 25B160 Hi17D 2ZN108, 2N323, 28407, 2N632
23B15%  23B157, 25B160 HI22 2N139, 2N410
25B160  23B157, 2SB158 Hiz220 2N139 2MA0H, 2NA10, 2NASZ
288172 258176 2N483
258176 258172 HI23 2N140, 2N412
258180 ?SE181 HI23D 2N140, ZN411, 2N435
25B181  23B18) Hib4 2M139
2581839 2N180, 2N223, 2N319, 2Ma02 HI60 2139
ZN524, 2NB08, 2NE12, 28613 HI71 2N139 2N140
258200 25B202 HIT2 2N140
258202 258200 HI74 2N140
23641 25642 HS-15 ZN10Y
23G42 25641 r H3 17D 2N109
25673 23C173 HS-22D 2N139
HS-230 ZN140




S-M‘I“ ENJOY YOUR BOOKS !—M‘I“

- T ERSTT .. - T ERSTT ..

PLEASE VISIT OUR STORE FOR EVEN MORE GREAT
STUFF!

WWW.EVERYTHING4LESSSTORE.COM
COPYRIGHT NOTICE

ALL MATERIALS INCLUDING CD/DVD AND PDF
FILES ARE COPYRIGHTED
WWW.EVERYTHINGA4LESSSTORE.COM VON
WALTHOUR PRODUCTIONS AND MAY NOT BE
REPRODUCED, COPIED OR RESOLD UNDER ANY
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A
COPY FOR YOUR OWN PERSONAL BACKUP.
MATERIALS ARE FOR PERSONAL USE ONLY.

IF YOU PURCHASED THIS FROM ANYWHERE BUT
FROM US PLEASE NOTIFY US IMMEDIATELY SO
THAT WE MAY CHECK IF YOU PURCHASED FROM
AN AUTHORIZED RESELLER SO WE CAN LET YOU
KNOW IF YOU NEED TO RETURN FOR FULL REFUND
FROM AN UNAUTHORIZED SELLER.

THANKS AGAIN AND PLEASE TAKE THE TIME TO
VISIT OUR STORE.

ATTENTION! EVERYTHING ON SALE NOw!!

o 5
our -
HOT SALE

THIS PAGE COPYRIGHT VON WALTHOUR PRODUCTIONS
WWW.EVERYTHING4LESSSTORE.COM
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