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Figure 1.  Selected Component Layout
Bottom View |

| JACK  CONNECTS TO B |
J1 JB
J2 Record/ Play Head 1 (Audio)
J3 Aux Dut Jack
J4 PA Mon Switch and Leve! Meter
Jo Limiter Switch
J6 Audio Record, Sync Enable, and
50 Hz /1000 Hz Swiches
J7 Visual Advance, Stop /Restart, and
\ Audio Record Switches |.
J8 J1
19 Record / Play Head 2 {Sync)
J10 150 Hz Mode Switch
J11 Limiter and PA/ Mon Switches I
J12 Mic In and Aux In Jacks
J13 Visual Advance on Proj Qut Jack
i J14 Sync Qut Jack
J15 Svnc In Jack |

J16 1580 Hz Mode Switch, Remote In Jack
J17 Erase Head {Audio and Sync) ) _J

Table 1. Destin.ation of Jacks
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TOQ32C SR
AC
C100
I @ . T R114
18221 1B2C1 - D2
Cc101 C98 —f—
— L L £
AC |~ ¥ €102 T T C99 Yl
1B4B1 ,
AC | X Mg%n +22V +38V TO Q32
D26 . E B
—+— TO LED GND

Figure2. Power Supply P.C. Board

INTERNAL ADJUSTMENTS

1. Record Bias Adjustment

A. Connect one lead of an AC voitmeter {response
to 50 kHz) between junction of RE5 and R18.
Connect other lead to ground.

B. Depress Audio Record pushswitch. Insert blank
cassette and depress Record and Play buttons.

C. Adjust R65 to indicate 8V-10V RMS.

2. Sync Playback Level

A. Insert MTT-212 test tape (0 dB =
Into cassette compartment.

B. Connect AC Voitmeter to SYNC AUX QUT jack.
C. Depress Play button.
D. Adjust R82 to indicate 0.5 V RMS.

250 nW/m)

3. 150 Hz Bandpass Filter/Oscillator Tuning

A. Connect a 39K ohm Y4 W resistor betwesn +
lead of ZD 1 and + lead of C61.

B. Depress Sync Enable pushswitch and 50 Hz/
1000 Hz pushswitch (to 1000 Hz position).

. Connect Frequency Counter to collector of Q16.
D. Adjust R94 to indicate 150 Hz.

o

4. 50 Hz Bandpass Filter/Oscillator Tuning

A. Connect a 39K ohm 4 W resistor between +
lead of ZD1 and + lead of C87.

B. Depress Sync Enable pushswitch and set 50
Hz/1000 Hz pushswitch to 50 Hz (up) position.

C. Connect Frequency Counter to collector of Q20.
D. Adjust 8165 to indicate 50 Hz.

5. 1 kHz Bandpass Filter/Qscillator Tuning

A. Connect a 39 K ohm V4 W resistor between +
lead of ZD1 and + lead of C78.

B. Depress Sync Enable pushswitch and 50 Hz
1000 Hz pushswitch (to 1000 Hz position).

Connect Frequency Counter to collector of Q18.
Adjust R153 to indicate 1 kHz.

O O
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TROUBLESHOOTING PROCEDURE

Directons: Foliow each test in order. The correct voltage or
waveform will lead you 1o the next step; an incorrect maasure-
ment will lead you to the defective component. Ground connec-
tion is taken at terminal lug attaching foil shield to bottom of P.C.

Board.

POWER SUPPLY

NO

Check C100 and Bridge Rectifiers on Power Supply Board. Checx I
power transtormer, fuse, power switch, and line cord. Remove wire 1o
Q32 collector; if voltage returns, then troubleshool Q32 and associated

Measure about + %_VDG at “To Q32 collectoe” pin an Measure -
Power Supply Board (Figure 2). YES Suppiy Boar

Check R114, C98, (
I + A8 VDG wire o me

circuitry.
| I—— — — S
AUDIO PLAYBACK
parlrn:m Place ﬁnh:i.:lnmu Hn:mudu m:;?n\:rl:- ;ml-tz (up) position Dapress PLAY button. Measure 1.2 VOC and scope for l > E;asum €
and Sync Enable on its On (down) position. Connect 8-ohm resistive : aboutl0.175 V peak-to-peak (V p-p) at collector of 01, _ YES :
load rated at least 10 Watts 1o SPKR jack. | -

Scope 28 Vs i -2 hE visibie cli F'—ﬁ Aeduce Yolume and remove 8-ohm load from SPKH jack. Increase Vol-
ping ilm fﬁm pinZllC g ume and ¢hack tor undistorted sine wave through inlernal speaker.
- YES o

B 1.«:

Measure + 38 VDC at pin 3 of 1C-2. it not, lind breek in fine from power
supply. Check for shorted SPIKR jack. Check components associated
with 1C-2. Chack IC-2 by substitution with a known-good one.

NQ

i voltage incomect, chack R88, D28, 52 and 51. Check Bias Qscillator
Transtormer O7. I voltage approximately O but no oscillations, check
Bias Oacitator Transiomer O7 and componenis associated with Q9.
Check O by substitution with 8 kKnown-good one.

Set Mon/PA to PA and spesk through extemnal microphone. Check tor
mixing of signal on tape with microphone throughinternal speaker.

NO

[ Chck R56 and Mon/PA mcu

1 kHz AND 150 Hz SYNC PLAYBACK
Measure + 33 VDC at pin 7 of IC-3.

YES
NO

! Check A81 and C51. Chack IC-3 by substitution.

I incorract voltage, check R1, R2, and C3. Check Q1. If voltage problem
nat found, follow next six steps to isolate problem. if incorrect wavelorm
seen, check C1, C2, continuity of 51, 52, and RS1-1. Check (11 and
{2 by substitution,

NO

Check inturnai:paakor. Check intarnal speaker contacts on SPKR jack
tor continuity. Check conlinuity of RS1-2.

iy w ———r— I

IHB

Check continutty of RS1. Check Bias Oscillator Trans-
tormer D7,

.

Ftlwlnd;pn to beginning of test recarding just made. Ramave all signal
sources and insedt a shorting plug into Aux in jack. Place uni inta Re-
cord lor several saconds. Rewind tape, playback, and verily thal signal
i3 erased.

NO

| Check continuity of RSS. Check Erase Head by sub-
stitution.

Activate Sync Enable (depressed) and 50 H2/1000 Hz mede to 1000
Hz {depressed). Play & test cassatte with 1 kHz tanes recorded on it
(from a known-good 3875). Scope for 0.7 Vp-p atbase of Q17.

it ncarract DC volls
Check contnuity of
next five slaps 150l
Cé6.C8 Kb R7 and.

insar 8-ohm ioad
area batwaen NOR!
DSVp-patpntofil

YES

Check Ri7,
Lavel Male’

Q
e

ponent ar lrace exist

38 VIX
1 (Figu

99, an
n P
onma

/51-2

ate prc
28, Ch

0 SPK
AAL at
g

R34, |

L

=,

i

— - | Scope for 50 Vp-p at 50 kHz going to Erase Head 1 Scope for 45 o
Measurs + 10 VOC and 20 Vp-p at 50 kHz at coliactor (EH1) atJ17. (RPH1)atjpo
of Q9. YES YES

Check C41

RE5. Checy

. Bias
oMt

50 Hz SYNC P

Place Sync Enabie
{up}. Insest test Cas
YES a known-good 367§

AYI
n (de
atte w

|, eki—

Q8.
YES -

| NO
Chack output at pin 8 of IC-3. If nol OK, check IC-3 and associated com-
ponents. Check Rac/Play Haad and attaching wires. It O, check Sync
Aux Out and Sync Aux In jacks. Check R87, D6, D7, R143, and C77.

Check Q17 by substituting with a known-geod ona.

¥ |
-

Maasure B

o P

i incorrect vollage,
and 54 Chack G
chack R154 and R

and Q18 by substitug

ik |
nd L
47. Ch




T

ﬂaa VOC at “Te Q?E- emitter” ;:u_n on Poweor Measure + 22 VDC at ™ + 22 VDC' pin on Power Supply Measure about + 6 VDC across pins marked “tor
13 (Fqure 2). YES Board {Figure 2). YES inFigure 2.

NO NO NO .

{99, anc D2. Check Q32 by substitution. Remove Remove .+ 22 VDC wire 10 mamn P.C. Board. # vohtage returns, then heck C102, Motor diode br and [mnsfurm.l
pn P.C. board; if voltage returns, then shorted com- shorted component or trace exists on main P.C. Baard. Check trans- Endﬂm ' 9e.
BonmainP.C. board. former by substitution.
T - ' ~ - - Measure + 28 VOC at collectors of Q:! G4, a;
VDC and 5V p-p waveform at collector of —_* Maasure about 1.25 Vp-p at wiper of Tone Control VA1 Scope for about 1.25 Vp-p at emitters of Q3. O
YES NG YES Q5.
NO 1 NO
ge measured, check RS, R17, R28, C6, and C8. " P ifincorrect DC voltape measured, check R34, chack for s
AS1-2. if voltage problam is not found, follow the E:cﬁradﬂciunmg:dnam; Check Tone Control and as 03, Q4, Q5, C17, and assaciated circuitry. H voitage prob
ite problem. if incorract waveform sgen, check C5. i — | : | follow next three steps to isolate stage. If incorrect wi
18. Check Q2 by substitution. | check C14, C15, and circuitry associated with Q3, 04, 3
Q3, Q4, and Q5 by substitution with a known-good one.

- AUDIO RECCRD

© SPKA jack. Level Meter needia should be in clear

AAL and HIGH whan Velume Control is adjusted for
~2.

Set limiter to Off, Mon/PA to Norm, Audio Record On (depressad), Bal-
ance to mid-position and Voluma Controt 1o maximum {fully up). Insart

—_ ] YES a blank cassette and depress Record, Play, and Pause butions, Apply
NC 1 kHz signal into Mic in jack at anough tevel to set Level Metar in clear
area betwaen Norm and High {about 0.3 mV RMS).

Measure 19 VOC and 0.1 Vp-p at collector of G

-

it incorract DC voltage, check ﬁ45, A55, R44, and C33.
mcorract signal level, check Mic In jack, Balance Contr
R40, R41, R43, and R44. Check QB by substituting with 3

R38, A39, C29, and C30. Check D1 and

ona.

Remove signal from Aux in jack and plug in external Microphone into

——— . Relaase Pauvse and make sampis recarding from axterna
J Vp-p at 6 kHz going to Rec/Play Mead 1 Mtc In jack. With Limiter in Off, measure about 7.5 VDC at gate of Q29. With Volume Control at Max, supply t kHz signal into /
2, With Limiter in Music or Spesch, voltage at gate of Q29 shouid vary be- gnﬂugh levalte set Levet Meter into clear area betwoen Ng
! — o - — * YES tween 7.5 VDC 1o eslow as 0.6 VDC during speech. — - .
J NO
Bias Oscillator Transtormer O7, C40. and i . '
cominuity of 52 and AS1-1, Check R64, C39, G107, Q8. Limiter Switch, and as-
- - sociated circuitry.
AYBACK ] . _ ,
— — — - . . tter, & VvDC and 5 Vp-p ramp
n (depressed) and 50 Hz 1000 Hz mode in 50 Hz ‘ o Atmlleclorufmgand_uzn. measure +B.VDC and 14 Amma_mmﬁf measure £ V
tte with 50 Hz} tones recorded on it (generated by Vp-p (when 50 Hz tona is present on tape). vES {only during 50 Hz tones). _
T—— PP — A ——— ND‘ NO
Hincorrect voltage, check R 180, R148, C85, R103, continuity ot $3 and Check components assaciated with Q24 and Q24
S4. it voltage appears on one side of R103 but not on 021 sida, then Check R180-R165 and CBB-CG1.
chack G2t continuity of $2 and S1. e — -

. Measure + 1.4 VOC at base of Q26 on wfmntur_;
DC and 12 Vp-p at coliectors of Q17 and J—_* Scope for a 6V peak half sine wave at emitter ot ()23, }—ﬁwﬂrg JDG when {onas are absent. d
- YES ) YES _ '

NO NO
sck C60, R145, A104, D10, and nmti—r:liwnfﬁ 1 - - Cneck R156, CB4. and R171. Check Q26 by sub
d Q18 for shorts or apens. i incorrect wavetorm, Check CB3, D19, and R157. Check Q23 by substitution. l tion. i voltage remaing high, chack for shorted Q24.
. Check R148-R153 and C78-082. Chack Q17 . ——e .
.




s marked ''to motor” Check continuity of 57 (motor leat switch) and S8 (150 + 6 VDC measurad at 3mall P.C. board near motor and
Hz Mode Switch). malor turns.
| YES - - YES YES

r NO NO
| ) | insert a blank cassetle into cassette compariment. Depress PLAY and
and transtormer E'B'i] PAUSE buttons. Place SYNC ENABLE in its off (Up) position. Measure Check motor and beits.
e +~ B VDC at small P.C. board near molor.
, Hemove 315 Hz test cassetle and insert test cassefte with 50 Hz tones ) re——
of Q3, 04, and QS, recorded on i (generated by a knawn-goad 3675). While scoping hot Femove 50 Hz test cassetie and insert 315 Hz O VU test cassetts. Ad- Lo
tters of O3, (4. and end uf Volume Controi VA2, switch 50 H;” D00 Hz m.m in and just Volume C.ontrol so 0.5 Vp-p is measured on scope at pin 6 of 1C-2,
YES out. Signal should measure about 1V p-p in 1000 Hz position and about | yeg YES
0.1V p-p in 50 Hz position. NO
NO
34, chack for shorted or opan
1fvpltaga problam not found, w— ' _ |
H Wm WEHEfﬂl‘m BEEI"I, Ch‘ﬂﬂk Gﬂﬂiinuif‘f m sal CMR ﬂﬂ. m’ 35, um EE' _ GhE{:il‘. Vﬂll.lﬂ‘rﬂ C‘Oﬂlfﬂl ﬂnd' CEE+ ]
with Q3, Q4, and Q5. Check sqciated circuitry.
n-good ona. o
. _ Remove signal from Mic in jack and supply 1 kHz signal nto Aux Injack
at collacior of 06 J—. Without resstting any controis or levels, check for 15 | at enough level to set Leve! Meter in clear area betwsen Norm and High
e ' . VDC and 0.5 Vp-p at collector of 7. {about 0.1 VRMS). Scope for about 0.5 Vp-p at hot side of Volume Con-
YES YES trol. YES
NO
. - NO
;:;t and Cﬁﬂ?ﬁ: Q;ﬁf’ It incorrect DC voltage, check R53 and RS2. Check Q7. If incorrect sig- L
ance Lonirdl, L1, Lde, nal level, check C35, R179, RS2, and C36. Check Q7 by substituting Chack Aux In i > Ba Cont ]
bstituting with & known-good with a known-good one. Remove Q29 from circuit {note Jead orienta- ‘ sociated :;n;omsgml?:nﬂiw o ,;E,_gm 3
tion); i signal appears, troubleshoot Limiter circuitry (Q8 and Q29). ——

ﬁh:;:rmmt DOuring recarding, set Mon/PA switch to Mon. Varity that | Lower Volume Control, playback tes! recording and
o8 Betwesn Nom and High. iow-level signal is heard through internal speaker. YES check for undistoried sound. VES

—er—
NO NO
I Check R57 and Mon/PA switch 59 ] Check signais and waveforms from baginning of Audio Playback sec-
w— — tion of this Troubleshooting Guide. Chack Record/Play Head 1 (RPH
1) by substitution.
e—— v
S ——— Chack tha! resistance across pins 1 and 3 of Proj Out jack goes to O
nd 5 Vp-p ramp wave Measure + 22 VDC at Q26 collector when no tones are - . LS
ﬂm M. Measure about + 1 VDO when lone is olayed. 3:':15 ?;lrl:.ﬂg tones. Check that Visual Advance LED DL4 I||l.ll'l'lll"|§l!
f YES YES anrgone. YES
NO | NO
th 024 and Q24 itsel ' Check CB4, R171, and R169. Check Q26 by substitu- _ .y _“
Gi24 itserf | ton. Check continuity of RS-6 6ol Check continuity of RS8, D25, LED DL4, and R177.

* The Test Cassette used for 0 VU refersnce is the TEAC MTT-112, { a standar
refarance DSt Cassatte is unavailable, you may make &8 1est cassatts as toliows:

6 only whan tones as Measure + 22 VOC at collector of Q26 during absence I . Confinued -
W of iones. Measure about + 1 VDG dunng lones. onnext 1. Unaproperty lunctioning cassetie recorder, record atane of about 315 Hz.
YES ves  Pau® 2. The recarding level is approximatety correct when, upon playback, the lews

NO meter reads 0 VU (or at the clear area batween Normal and High).
3. Note that this tas! cassette is NOT recorded at 0 VU. it can ONLY be use

- for checking the presence of an undistortad signal. Thevefore, the level of th
eck (J26 by suhstity- | Check continuity ol RS6 coit. Check Q26 by substitu- ' scope wavelorms outiined above may not match the levels you measure. in th
<for shorted L24. tion. case. look for the presence of an undistonted sine wave rather than a particula
' —— ' signal voltage reading.



ure + 3 VDC and 13 Vp-p at collectors of Q15 and ' || Scope
YES

for about 10V peak hall sine wave at emitter of

Measure 0.7 VDC at base of Q28 when 150 Mz tanes are played and

22 StopyRestart LED ia iluminated. 150 Hz tone should be scoped at 028
— YES | collecior onty momentarily as LED lights.
NO NO i I YES
_I No
_m R9Q. Em Q15 and Q18 for opens or shorts. Check CBE, R99, and D9. Remove Q28 {(ncte lead Symptom of Q29 failure iz several pushes of Stop/Regtart button is r:
™, check R98 and R92. Check RB3I-RE7 and C82- onentation); il signal appears, troubleshoot Q128 and as- quired to rastart tape. Check R109, R108, Ca5, and RtD7. Check Q28
d Q16 by substitution. sociated companents, by substitution,
1 kMHz AND 150 Hx SYNC RECORD
DuprmF;mﬂ Play, and Pause buttons. Depress Sync Enable anv — —
mnmu.ﬁmmwimmmmimmmmm Measure + 34 VDC al emittars of Q13 and Q14.

Set 150 Hz mode switch to Normal.

Measure + 34 VDC athases of 313 and Q14. H
NO YES

YES

for shorts.

i

For G13, check R118§; check Q13 lor shorls. For O14,

Check R132, ZD1,C72, and C108. Check Q13and Q14 I

chack R1 18; check (14 for shorts.

Measure + 32 YDC at collector of Q11 {1 kHz} and Q12 (150 HzZ) drop-
ping 100.5 Vfor 0.5 sec wiven their Sync button is depressed.

(1 kHZ) At junction of 0?78 (+ end) and D17 and (15Q Hz) at junction
of C61 { + end) and DB, measure 0 VOC followed by 0.6 V for 0.5 sec

NQ

YES whaen their Sync buttonis depressad.

YES

NOQ

(1 kHz): Check C88, R123, D11, R120, R115, and H119.C_he-uk Q11
by substitution. (150 Hz): Check C70, R128, D12, R125, A124, and
R117. Check Q12 by subatitution.

" | {1 kHz) Check R140 and D17.
| (150 Hz): Check RA% and D4&.

Scop;lnrsakH:at:!ﬂ\Fp—pmmrdbia:atmarm
ol C73.

|

YES
NO

Aelease Pauge and record 1 kHz and 150 Hz tones generatad by depre-

ssing Visual Advance and Stop/Restart buttons. Rewind tape and verity
proper oparation of sach Sync section.

NO

YES

Check operation of bias oscillator in “Audio Record” section of troub-
eshooting procedure. Check continuity of RS5. Check C45 and R75.

l |

_-h‘

Check proper operation of Sync circuits by following "1 kiHz and 150 Hz
Syn¢ Playback” troubieshooting procedisre. Check Record/Play Head

and its connecting wires.

Chack sync timing circuitry by following the first six steps of “1 kHz'and
150 Hz Syn¢ Recard™ section, referring to procedures marked for 4
kHz."

At junction of CB7 (+ end) and D18, measure 0 VDC followed by 0.5
Vior 0.5 sac when Visual Advance is depressed. hy
. YE

Release Pause and re:mﬂ 50 Hz tann: generated by prau:ng Visual

M;M:mbunun. Rewind tape and verily proper operation of Sync sac-

NO

Check proper operation of Sync circuits by following “50 Hz Sync
Playback” troubleshooting procedure. Chack A176 and Co4.

NO

I CthI:FIHHndD'-rB.__I.
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TROUBLESHOOTING PROCEDURE Continued

Chack that resistance of ping 1 and 3 o Proj Out jack go to 0 chma dur-
mewmafiet 0 tONES anG increasas to infinity during absence of tones. Check that
Visual Advance LED is seen duning tones.

¢
—S-t 150 Hx mode switch 10 NORM. Without reaetting any controls or — .
swilches, play a test cassette with 150 H2 tones recorded on i (from g:;ﬂ"'*WDCWHW
aknown-good 3675). Scope for (.7 Vp-p at base ot Q5. YES :

L
Chack D25, continuity o1 RS8, A177,
vance LED,

and Visual Ad- l

A——

NO

| Check C59 and AB8. Chack (115 by substitution, \

ihrwoct‘_ voltage, chack RSO, Check (315,
if incorrect wavelorm, check RS8 and R92
CE5. Check Q15 and Q16 by substitution.

1 kHz Al
Duptm]

Measure + 1.4 VDC at base of Q25 when tone is pre-
sent and Stop/Restart LED is it

. Motor shauid stop whan 1 50 Hz tons ig played.

Depraas Stop/Restart awitch, Motor shouid restart. Audio R

YES

NO

if no voltage appears at any time, chack R10t, C&87, R111. Check Q25

Chack commuity of RS5.

Set150%

YES YES

NO

L_Chlck R106, D28, continuity of AS4, S8, and S5. ]

by substitution. if voltage appears but does not remain, check R105,
contimuity of S8 {150 Hz mode switch) and RSS5.

[ {1 kH2): Dapress Visual Advance. (150 Hz): Depress Stop/Restart.
Using DC coupiing on acops, al bass of Q13 (1 kHz) and Q14 (150 Hz},
measure rapid ahift io -2V followed by rapxd ahsft 1o OV.

NO

(1 kHz): Check conlinudy ot S6. Check R130, C71, and R121. Chack
(113 by substitution. (150 Hz): Check continuity of 85, Chack R123,
CE9, and R127. Chack S8 {150 Hz mods switch). Chack Q14 by sub-

Al collector of Q17 (1 kHz) and Q15 (150 Hz) measure 12
sa; whan their Sync button is depressed,

4

(1 kHz): Chack C81, R81, and R92. (150 Hz): Check C78, A148, and
R147. (Both Sync Tones). Review "1 kHz and 150 Hz Sync: Ptayback”
troubleshooting procedure.

Rewind tape 10 baginning of test recording just made, depress Play and
Record but do not dapress any Sync tone buttons. Rewind tape and ver-
iy that Sync tones are erasad from tape.

l NO
Measura 50 kHz at about 50 Vp-p going to erase head 2 at J17. If not,

chack RS5. If waveiorm OK at )17, chack wires to erase head. Check
erasa head by substitution,

YES

At collector of Q19, measure 50 Hz at 15 Vip-p for 0.5 sec when Visual
Advance is depressed. YES

Check CA7, R158, and R159. Review “50 Hz Sync Playback” troub-.
leshooting procedure. '

J

e T

Vp-p tor 0.5 |.__.
s YES

{1 kHz): Depreas Visual Advance. (150 Hz): Depress (Stoo/Restan).
Measurg O VDC at coliactor of Q13 (Q14) and + 32V for 0.5 sec whan

their Sync button is depresaed. YES

(1 kHz): Check C68 and R123. Check Q3 by substitution. (150 Hz):
Check C70 and R126. Check {114 by substitution. {Both Sync Tones).
i voltage is seen but does nat disappear after 0.5 sec, procsed to next
step.

At collectors of Q30 and Q31, measure (1 kHz) 3 Vp-p and (150 Hz) §
Vp-p for 0.5 sac when their Sync button is depressed. VES
lm

{1 kHz): Check A144 and C106, {150 H2): Chack R85 and C58. (Both

Syn¢ Tones). Check componants associated with Q30 and Q31. Check
Q30 and Q31 by substitulion.

m

50 Hz SYNC RECORD

Deprass Record, Play, and Pauss buttons. Cepress Sync Enable and
Audio Record. Place 50 Hz/100 Hz Moda in 50 Hz {up) position. Set 150
Hz Mode to Normal.

At collector of Q27, measure 11.5 VOC and 50 Hz at 12 Vp-p when sig-
nal is presant,

}F___

Ghack R170, C93, R172-175, Check Q27 by su
tion.

3




