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CAUTION

To prevent fire or shock hazard:

Do not expose this appliance to rain or moisture. 

Do not remove back.

No user-serviceable parts inside.

Refer servicing to qualified service personnel.



SAFETY  IN S T R U C T IO N S

1. Read I n s t r u c t i o n s  — A l l  the s a f e t y  and o p e r a t i n g  i n s t r u c t i o n s  should be read be fore 
the a p p l i a n c e  i s  oper a t ed .

2.  R e t a i n  I n s t r u c t i o n s  — The s a f e t y  and o p e r a t i n g  i n s t r u c t i o n s  should be r e t a i n e d  for  
f u t u r e  r e f e r e n c e .

3.  Heed W a r n i n g s  - -  A l l  w a r n i n g s  on t h e  a p p l i a n c e  and in t h e  o p e r a t i n g  i n s t r u c t i o n s  
should be adhered t o .

4.  Fo l lo w  I n s t r u c t i o n s  — A l l  o p e r a t i n g  and use i n s t r u c t i o n s  should be f o l lo w e d .
5. Water and M o is tu re  - -  The a p p l i a n c e  should not be used near  wate r  - for  example ,  near 

a ba th tub ,  washbowl ,  k i t c h e n  s i n k ,  l au ndr y t ub ,  in a wet basement ,  or near  a swimming 
poo I , e t c .

6.  C a r t s  and S t a n d s  - -  The appI  i a n c e  s h o u l d  be used o n l y  w i t h  a c a r t  o r  s t a n d  t h a t  i s  
recommended by the  m a n u fa c tu r e r .

7.  V e n t i l a t i o n  — The a p p l i a n c e  should be s i t u a t e d  so t h a t  i t s  l o c a t i o n  or p o s i t i o n  does 
not i n t e r f e r e  w i th  i t s  proper  v e n t i l a t i o n .
For  e x a m p l e ,  t h e  a p p l i a n c e  s h o u l d  not  be s i t u a t e d  on a bed,  s o f a ,  r u g ,  o r  s i m i l a r  
s u r f a c e  t h a t  may b l o c k  t h e  v e n t i l a t i o n  o p e n i n g s ;  o r ,  p l a c e d  in a b u i l t - i n  
i n s t a l  l a t i o n ,  s u c h  as  a b o o k c a s e  o r  c a b i n e t  t h a t  may impede t h e  f l o w  o f  a i r  t h ro u g h  
the v e n t i l a t i o n  open ings .

8 .  Heat - -  The appl  i a n c e  s h o u l d  be s i t u a t e d  away f rom hea t  s o u r c e s  s uch  as  r a d i a t o r s ,  
heat  r e g i s t e r s ,  s t o v e s ,  or  o th er  a p p l i a n c e s  ( i n c l u d i n g  a m p l i f i e r s )  t h a t  produce h eat .

9 .  Power Sources  — The a p p l i a n c e  should be connected to a power supp ly  o n ly  o f  the type 
d e s c r ib e d  in the o p e r a t i n g  i n s t r u c t i o n s  o r  as marked on the a p p l i a n c e .

10.  G r o u n d i n g  or  P o l a r i z a t i o n  - -  The p r e c a u t i o n s  t h a t  s h o u l d  be t a k e n  so t h a t  t h e  
grounding or p o l a r i z a t i o n  means of an a p p l i a n c e  i s  not  d e fe a t e d .

11.  P o w e r - C o r d  P r o t e c t i o n  - -  P o w e r - s u p p l y  c o r d s  s h o u l d  be r o u t e d  so t h a t  t h e y  a r e  not  
l i k e l y  to  be walked on p inched by i tems  p laced upon or  a g a i n s t  them,  pay ing p a r t i c u l a r  
a t t e n t i o n  to  c o rd s  at  p l u g s ,  conven ience  r e c e p t a c l e s ,  and the po in t  where they e x i t  
from the  a p p l i a n c e .

12. C le a n i n g  —  The a p p l i a n c e  should be c leaned  on l y  as recommended by the m a n u fa c tu r e r .
13. Nonuse p e r io ds  — The power cord of the a p p l i a n c e  should be unplugged from the  o u t l e t  

when l e f t  unused for  a long per iod  of t i m e .
14. O b j e c t  and L i q u i d  E n t r y  - -  C a r e  s h o u l d  be t a k e n  so t h a t  o b j e c t s  do no t  f a l l  and

l i q u i d s  a re  s p i l l e d  in to  the e n c l o s u r e  through open ings .
15. Damage R e q u i r i n g  S e r v i c e  - -  The a p p l i a n c e  s h o u l d  be s e r v i c e d  by q u a l i f i e d  s e r v i c e

personnel  when:
A. The power-supply cord or the  plug has been damaged; or
B .  O b j e c t s  have f a l l e n ,  or  l i q u i d  has been s p i l l e d  i n t o  the  a p p l i a n c e ;  or
C.  The a p p l i a n c e  has been exposed to r a i n ;  or
D. The a p p l i a n c e  does not  a p p e a r  to  o p e r a t e  norma l  l y  o r  e x h i b i t s  marked  c ha ng e  in 

pe r fo rm ance ;  or
16. S e r v i c i n g  - -  The  u s e r  s h o u l d  not  a t t e m p t  t o  s e r v i c e  t h e  a p p l i a n c e  beyond t h a t  

de sc r ib ed  In the  o p e r a t i n g  i n s t r u c t i o n s .
A l l  o th er  s e r v i c i n g  should be r e f e r r e d  to  q u a l i f i e d  s e r v i c e  p e rs o n n e l .



M X-5050 M K III-4 

PROFESSIONAL TAPE RECORDER

IN T R O D U C T IO N

T h i s  manual p r o v i d e s  d e s c r i p t i v e  i n f o r m a t i o n ,  i n s t a l l a t i o n ,  o p e r a t i o n ,  

maintenance and normal adjustment i n s t r u c t i o n s  for the O ta r i  MX-5050 MKltt-4 

P r o f e s s i o n a l  Tape Recorder.

MX-5050 M K H - 4  Recorder



C o m m u n ic a t io n  w it h  O t a r i

— FOR SERVICE INFORMATION AND PARTS

OTARI PRODUCTS are manufactured under s t r i c t  q u a l i t y  con t ro l  and each un i t  

i s  c a r e f u l l y  te s ted  and inspected p r i o r  to  shipment from our f a c to r y .

I f ,  however, adjustment or te chn ica l  support  becomes necessa ry ,  rep lacement 

pa r t s  are requ i red  or  te chn ica l  q u e s t io n s  a r i s e ,  p lease  con tac t  your nearest  

O ta r i  dea le r  or  w r i t e  to:

OTARI ELECTRIC CO., LTD.

4 -29 -18 ,  Minami Ogikubo,

Sug inamiku,  Tokyo, 167, Japan 

Phone: (03) 333-9631 

Te lex  No.: UTRDENKI J26604

OTARI ELECTRIC DEUTSCHLAND GmbH

Gie len  S t r a s s e  

4040 Neuss 1 

F.R. Germany 

TEL : 02101-274011 , 12 

TLX :418517691

A n o th e r  p a r t  o f  O t a r i ' s  c o n t i n u o u s  t e c h n i c a l  s u p p o r t  p rog ram  f o r  ou r  

products  i s  the con t inuou s  r e v i s i o n  of manuals as the equipment i s  improved 

or mod i f i e d .

In order  to re c e ive  in fo rm at ion  and s e r v i c e  a p p l i c a b l e  to  your equipment, 

and fo r  te chn ica l  support  to  f unc t ion  p rope r ly ,  p lease  inc lude  the f o l l o w in g  

i n f o r m a t i o n ,  most  o f  wh ich  can be o b t a i n e d  f rom the  n a m e p la te  on the  

equipment when you communicate with O ta r i .

1. Model Number

2. S e r i a l  Number

3. Date of purchase

4. Name and address  of dea le r  from whom un i t  was purchased

5. Power requ irements  ( v o l t a ge  and frequency)

6. Manual number to  which you are r e f e r r i n g

OTARI CORPORATION

2 D av i s  D r i v e ,  Belmont 

C a l i f o r n i a  94002, U.S.A.  

Phone: (415) 592-8311 

Te lex  No.: TWX 910-376-4890



* Addenda *  (MX-5050 BQ-2,MK-3-4,MK-3-8)

* * * * * * * * *  External Capstan Speed Control * * * * * * * * *

For a special appl icat ion such as interfacing with synchronizers or cont­

ro l le rs ,an  external capstan speed control can be performed to connecting them 

to the "LOCATOR" connector located on the rear panel.

Capstan speed is  control led with the DC voltage (range:+-13V) which is  fed to

the "LOCATOR" connector PIN No.l and No.2.

Capstan speed continuously varies in proportion to DC voltage;

At the -13V of DC voltage,capstan speed is  minimum.

At the OV of DC vol tage,capstan speed is  nominal. (1.5,7-1 / 2i p s )

At the 13V (+8V on 15i p s ) of DC vo ltage,capstan speed is  maximum.

To perform external capstan speed con t ro l ,proceed as fol lows.

1. Referring to SECTION 5-5 "FUSE REPLACEMENT of the manual,expose the

Control P.C.B.

2. Posi tion two DIP switches on the Control P.C.B.,SW-2 and SW-3,to 

"NORMAL" and "EXT".

3. Referring to the Table-2 "Pin Assignment",solder respective leads on 

connector,mated with the "LOCATOR" connector.

Part No. of the mating connector : CN216203

4. Connect the equipment to a synchronizer,or a cont ro l le r .

Table-1 Control DC voltage and Capstan speed

★ Nominal speed ★ Control DC voltage ★ Capstan speed ★

★ ( i p s ) ★ (V) ★ (%) ★

★ ★ -13 -60 ★

★ 15 ★ 0 ★ 0 ★

'k ★ 8 # ★ +70 ★

★ ★ -13 ★ -60 ★

★ 7-1/2 ★ 0 ★ 0 ★

★ ★ 13 ★ + 210 ★

# On 15 i p s ,Capstan speed is  l imited at the value of DC 8V.

- 1 - (V e r . l .0)



Table-2 Pin assignment of the "LOCATOR" connector

* PIN No. ★ Descri pti on k Note k

k 1 § ★ GND,F k GND of EXT. CONT k

k 2 # k EXT.CONT k Capstan speed control k

★ k k DC voltage ( range:+-l3V) k

ik 3 k CLOCK k Tach pulses k

k k k (TTL log ic  convention) k

★ k k Frequency:40Hz at 15ips k

k 4 k DIR.(Rev/Fwd) k Transport Direction k

k k k (TTL log ic  convention) k

k 5 k N.C. k k

k 6 k 15 i p s k k

★ 7 k 7-1 / 2i ps k > Tape speed command k

k 8 k (3-3/4i ps) k
y ( 24V/open) k

k 9 k N.C. k k

k 10 k RECORD k" k

k 11 k F.FWD k Transport control k

k 12 k RWD k 51 (TTL log ic  convention k

k 13 k PLAY k :active "LOW") k

k 14 k STOP k
y

k

k 15 k N.C. k k

k 16 k 5V k Maximum load:50mA k

if On PIN No. and 2 a single-conductor shielded cable should be used.

- 2 - (Ver.1.0)
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SECT ION  1

SE C T IO N  1

G ENERAL  IN F O R M A T IO N

The MX-5050 MK 1 - 4  Recorder  i s  a p r o f e s s i o n a l  q u a l i t y  two-speed  audio tape 

reco rde r/ rep roduce r ,  des igned fo r  optimum performance  and long l i f e .

I t  accom m odate s  a 1 / 2 - i n c h  w ide  t a p e  and tw o  7 1/2 i p s  (19.05  cm/sec. )  and 

15 ips  (38.1 cm/sec.) tape speeds.

1-1 SYSTEM D E S C R I P T I O N

Among the  many p r o f e s s i o n a l  f e a t u r e s  o f  t he  M X -5 0 50  M K i - 4  a re :  

s e l e c t i v e  rep roduc t ion  (SEL/REP), a u t o m a t i c  m o t i o n  s e n s i n g  c o n t r o l  

by a p r o p r i e t a r y  m i c r o p ro c e s s o r , an e d i t  c on t ro l  tha t  pe rm i t s  tape 

s p i l l i n g ,  dynamic b rak ing ,  an e l e c t r o n i c  tape t im e r ,  an a d ju s tab le  

cue ing  con t ro l  for a ud ib le  m o n i to r in g  in f a s t  forward and rewind,  a 

dual f r e q u e n c y  bui  1 1 - i n  t e s t  and c u e - t o n e  o s c i  I l a t o r ,  a d j u s t a b l e  

r e c o r d  b i a s ,  equa l  i z a t i o n  ana l e v e l  c o n t r o l s ,  XLR t y p e  c o n n e c t o r s  

fo r  input and output  l in e s ,  separa te  l i n e  and microphone input level 

c o n t r o l s  fo r  each channel,  a VU meter with  a peak i n d i c a to r  fo r  each 

c h a n n e l ,  s e l e c t i n g  s w i t c h e s  f o r  i n p u t  and o u t p u t  l e v e l s ,  and a 

memory s t o p  f o r  a u t o m a t i c a l l y  s t o p p i n g  t he  t a p e  at a d e s i r e d  

p o s i t i o n  except in record  mode.
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SECT ION 1

1 - 1 - ( 1 )  TAPE TRANSPORT

Al I c om p one n t s  o f  the  t a p e  t r a n s p o r t  s y s t e m  a re  mounted on a r i g i d  

aluminium base fo r  s t a b i l i t y .

The t r a n sp o r t  des i gn  i n co rp o ra te s  two 6 -p o le  induc t ion  motors  for  the 

tape r e e l s  and a dc se rvo  motor ( D i r e c t  d r i v e )  for  the  capstan.

A p i t c h  con t ro l  i s  a v a i l a b l e  to  ad ju s t  the contro l  range of the tape 

speed w i th in  +7% of the nominal speed for  sound a p p l i c a t i o n .

The t r a n s p o r t  a ccom m odate s  t a p e  r e e l s  o f  10 1/2 i n c h e s  in NAB hub 

conf i gu ra t  i o n s .

In a d d i t i o n  to  the e d i t i n g  c o n t r o l s ,  a t a p e - s p l i c i n g  b lock  (F i gu re  3-  

3) mounted on t h e  head c o v e r  h o l d s  t h e  tape  f o r  e a s y  e d i t i n g ,  

c u t t i n g ,  and a pp ly in g  s p l i c i n g  tape.

Momentary contact  pushbutton sw i t c h e s  on the t r a n s p o r t  are used to 

s e l e c t  o p e ra t i ona l  modes: record,  play,  stop, rewind,  f a s t  forward, 

and ed i t .

These modes except e d i t  mode can be c o n t r o l l e d  from a remote loca t ion  

by u s in g  an op t iona l  remote con t ro l  u n i t .
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* Addenda *  (MX-5050 BQ-2.MK-3-4,MK-3-8)

* * * * * * * * *  External Capstan Speed Control * * * * * * * * *

For a special appl icat ion  such as in terfac ing  with synchronizers or cont­

ro l le rs ,an  external capstan s-peed control can be performed to connecting them 

to the "LOCATOR" connector located on the rear panel.

Capstan speed i s  contro l led with the DC voltage (range:+-l3V) which is  fed to 

the "LOCATOR" connector PIN No.l and No.2.

Capstan speed cont inuously  var ies in proportion to DC voltage;

At the - 1 3V of DC voltage,capstan speed i s  minimum.

At the 0V of DC vo ltage ,capstan speed i s  nominal. (15 ,7 - l/2 ips )

At the 13V (+8V on 15 i p s ) of DC voltage,caps tan speed i s  maximum.

To perform external capstan speed control ,proceed as fol lows.

1. Referring to SECTION 5-5 "FUSE REPLACEMENT of the manual ,expose the 

Control P.C.B.

2. Pos it ion  two DIP switches on the Control P.C.B.,SW-2 and SW-3,to 

"NORMAL" and "EXT".

3. Referring to the Table-2 "P in  Ass ignment", so lder respective leads on 

connector.mated with the "LOCATOR" connector.

Part No. of the mating connector : CN216203

4. Connect the equipment to a synchron izer,or a contro l le r .

Table-1 Control DC voltage and Capstan speed

★ Nominal speed tc Control DC voltage ★ Capstan speed ★

★ ( ips ) ★ (V) ★ (%) ★

★ ★ -13 ★ -60 ★

★ 15 ★ 0 ★ 0 ★

★ ★ 8 * ★ + 70 ★

★ ★ -13 ★ -60 ★

★ 7-1/2 ★ 0 * 0 ★

★ ★ 13 ★ +210 ★

ff On 15i p s ,Capstan speed is  l imited at the value of DC 8V.
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Table-2 Pin assignment of the "LOCATOR" connector

* PIN No. * Descr ipt ion ★ Note ★

★ 1 # ★ GND.F k GND of EXT. CONT ★

★ 2 # ★ EXT.CONT k Capstan speed control ★

★ k k DC voltage (range:+-13V) k

k 3 ★ CLOCK k Tach pulses k

★ * k (TTL lo g ic  convention) k

★ ★ k Frequency:40Hz at 15ips k

★ 4 ★ D IR . ( Rev/Fwd) k Transport Direction k

★ ★ k (TTL log ic  convention) k

5 ★ N.C. k k

★ 6 k 15 i p s * V k

k 7 * 7-1/2i ps ★ ”Tape speed command k

* 8 ★ (3-3/4ips) ★ (24V/open) k

k 9 k N.C. k k

★ 10 k RECORD k

11 ★ F.FWD ★ Transport control ★

★ 12 ★ RWD * > (TTL log ic  convention ★

★ 13 ★ PLAY ★ ractive "LOW") ★

k 14 ★ STOP k ★

k 15 ★ N.C. ★ k

* 16 ★ 5V ★ Maximum load:50mA k

§ On PIN No.1 and 2 ,a s ingle-conductor shielded cable should be used.
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* * * * * * * * * *  TAPE SPEED ADJUSTMENT * * * * * * * * * *

# Replace the SECTION 6 "TAPE SPEED ADJUSTMENT" of the manual.

The tape speed can be adjusted by turning the speed adjustment pots on the 

Capstan servo control P.C.B. which are turned for  respective tape speed,and 

multi -turn pot (VR-1) on the control P.C.B. which govern al l  tape speeds.

This adjustment follows the "TAPE SPEED MEASUREMENT" in SECTION 7.

Note that the PITCH CONTROL should be placed in the " IN "  fixed posit ion during 

the tape speed adjustment.

For tape speed adjustment,referring Fig-1 and proceed as follows.

1. Referring to SECTION 5-5 "FUSE REPLACEMENT" of the manual,expose the 

Control P.C.B.

2. Posit ion two DIP switches on the Control P.C.B.,SW-2 and SW-3,to "TEST"

and "INT".

3. Adjust the tape speed by turning the speed adjustment pots on the 

Capstan servo control P.C.B.

4. Posit ion two DIP switches on the Control P.C.B.,SW-2 and SW-3,to "TEST"

and "EXT".

5. Adjust the tape speed at 15ips by turning mult i -turn pot (VR-1) on the 

Control P.C.B.

Adjustment for other tape speeds are not necessary.

At th is  point,do not adjust the tape speed by turning the speed adjust­

ment pots on the Capstan servo control P.C.B.

6. For normal operation,posit ion two DIP switches on the Control P.C.B. 

,SW-2 and SW-3,to "NORMAL" and "INT".

7. For external capstan speed control operat ion,pos it ion  two DIP switches 

on the Control P.C.B..SW-2 and SW-3,to "NORMAL" and "EXT".
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Fig-1 Location of the pots and switches on the P.C.B.

CAPSTAN SERVO CCNTRGL P.C.30AR0

H
o
M

M : 7 1/2 ips  
H : I 5 ips

SW-2 VR-1 SW-3

Issued by OTARI ELECTRIC ENGINEERING DIVISION 

on 01/24/1982
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SECT ION  1

F i g u re  1-1 MX-5050 M K n - 4  Major Components
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SECTION 1

1-1 - ( 2 )  RECORD/REPRODUCE ELECTRONICS

FEATURES

(1 ) The RECORD/REPRODUCE a m p l i f i e r  u n i t  i s  i n t e r c o n n e c t e d  t o  t n e  

t r a n s p o r t  un i t  by j u s t  the connecto rs .

(2) A v a i l a b l e  sound  a p p l i c a t i o n s  a re  a SEL/REP.  f u n c t i o n  f o r  

overdubbing:  SOUND WITH SOUND, SOUND ON SOUND, e tc . ,  c a r r i e d  out 

by t h e  PUNCH- IN  and PUNCH-OUT f u n c t i o n s  o f  t h e  t r a n s p o r t  

c o n t r o I .

131 T h i s  m a c h ine  p r o v i d e s  bo th  i n p u t  and o u t p u t  l e v e l  s w i t c h e s ,  

s e l e c t a b le  on the p r in ted  c i r c u i t  board.

(41 Fo r  opt imum p e r f o r m a n c e  c o r r e s p o n d i n g  t o  the  t a p e  u sed ,  the  

R eco rd  b i a s ,  l e v e l ,  and e q u a l i z e r  c o n t r o l s  can be a c c u r a t e l y  

adjusted from the a d ju s t i n g  panel.

(5) Low frequency  compensation  c o n t r o l s  a r e  p r o v i d e d  f o r  p o s s i b l e  

accurate  a l ignment  of  low frequency  c h a r a c t e r i s t i c s  to  meet the 

tape to  be used.

1-4



SECT ION 1

1- 2  STANDARD A C C E S S O R I E S

The MX-5050 MK.3T-4 i s  s u p p l i ed  wi+h The s tandard  a c c e s s o r i e s  l i s t e d  

in T a b l e  1 -1 .

Table  1-1 Standard  A c c e s s o r i e s

Descr  i pt ion Quant i ty Otar  i

P a r t  Number

Power Cord 1 PZ9D003

NAB Hub Reel Hold Down Knob 2 ' KWOHC

(10 1 / 2 " )

NAB Empty Reel (10 1 / 2 " ) 1 ZA-51H

I n s t r u c t i o n  & Maintenance Manual 1 0S3-035

1 -3  O PT I ONAL  A C C E S S O R I E S

A v a i l a b l e  op t iona l  a c c e s s o r i e s  are l i s t e d  in Table  1-2.

Table 1-2 Optiona l A c c e s s o r i e s

Descr  i pt ion Ota r i  P a r t  Number

Remote Contro l  Un i t CB-102

CI ean i ng K i t ZA-513

Tape Deck Pedestal ZA-52L

Ex ten s ion  Board A s s ’ y PB-77X
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SECT ION 1

1 - 4  S P E C I F I C A T I O N S

The s p e c i f i c a t i o n s  o f  the  M X -5 0 50  M Km -4  are as l i s t e d  in 

Table  1-3.

Table  1-3 S p e c i f i c a t i o n s

Tape Width and T racks: 1/2 inch (12.7  mm) tape

4 t r a c k s  (0 .037  in ch  o r  1.9 mm t ra ck  width)

Tape Speeds: 7 1/2 and 15 ips (19.05 and 38.1cm/sec.) 

Maximum d e v ia t i o n :  +0.2% measured

with 1.5 mil 

(0 .036  mm) tape

Reel S i z e s : 1 / 2 x i o  1/2 inch NAB

Heads: Three four  t r a c k  i n - l i n e :

e ra se  ( f e r r i t e ) ,  record ,  reproduce

(both hard permalloy)

Motors:  Capstan: DC se rvo  c o n t r o l l e d  motor 

( P i t c h  con t ro l  range +7%)

R e e I s : Two torque motors

Rewind Time: Appox imate ly  100 seconds fo r  2 ,500  f t  

(760 m) NAB reel

Operat ing  P o s i t i o n : H o r i zon ta l  CTabletop t ype j

Power Requirements: 100, 117, 220,  240 v o l t s ,  50 or  60 Hz, 

s i n g l e  phase AC.

Power Consumption 110 watts
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SECT ION 1

Operat ing  Environment: 40° t o  104°F (5°  to  40°C)

20% t o  80*  R e l a t i v e  Humid ity

S to rage  Environment: -5 ° t o  113°F ( -20°  to  45°C)

D imens ions  and Weight: D i m e n s i o n s :  438  mm width, 662 mm depth, 

488 mm he igh t .

17.3 "  width, 2 6 . 1 "  depth, 19 .2 "  he igh t  

Weight: 32 kg, 71 lbs.

Mount i ng Dark l e a t h e r e t t e - f i n i s h e d  cab inet .

Remote Contro l  Un i t : An o p t i o n a l  rem ote  c o n t r o l  u n i t  i s  

used t o  c o n t r o l  tne  r e c o r d ,  p l a y ,  

s t o p ,  r e w i n d ,  and f a s t  f o r w a r d  

modes. (CB-102)

Conn e c to r s : LINE INPUT, LINE OUTPUT: 

s tandard  t h r e e -p in  XLR.

MICROPHONE, EXT OSC:

s tandard  s i n g l e - c o n d u c t o r  phone jack

PHONES:

s tandard  two-conductor  phone jack

Input s :  L INE: M in im um  - 6  o r  - 1 8  dBm s w i t c h a b l e ,  

unbalanced 50 kohm.

MICROPHONE: Minimum -70 dBm, unbalanced.

A p p l i c a b le  microphone impedance: 150 ohm 

to  1 kohm.

The microphone a t tenua to r  sw i t c h  may 

be s e t  to  t h e  0 o r  - 2 0  dB p o s i t i o n  

depending on the  c i r cum stances .

EXT OSC: Minimum -18  dBm, unbalanced 10 kohm.

1-7



SECTION 1

Outputs :  LINE:

Headphone Jack:

Equa I i  zat i o n : 

Frequency Response:

S i gna l  to no i se  r a t i o :

+4 or - 8  dBm sw i t chab le ,  unbalanced. 

Load impedance: more than 600 ohm. 

Maximum l i n e  output  leve l :

+21 dBm with  600 ohm load

-19 dBm with  an 8 ohm load 

Load impedance: 8 ohm or  g rea te r

NAB or  I EC fo r  7 1/2 and 15 ip s .

REC/PLAY

15 ip s :  40Hz to  20 kHz +2 dB 

7 1/2 ip s :  30Hz t o  18 kHz +2 dB 

SEL/REP

15 ip s :  40Hz to  16 kHz +3 dB 

7 1/2 ip s :  30Hz t o  12 kHz +3 dB 

S p e c i f i c a t i o n s  r e f e r  to a 1 kHz 

re fe rence  when recorded on 3M #226.

Tape speed \ e.Q. NAB 1 EC

We i ghted Unwe i ghted We i ghted Unwe i ghted

15 ips 71 dB 69 dB 71 dB 69 dB

7 1/2 ips 71 dB 69 dB 71 dB 69 dB
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SECT ION  1

C r o s s t a I k : g re a te r  than 60 dB

Wow and FI u t t e r : NAB weighted: 15 ips:  l e s s  than 0.05% 

7 1/2 ip s :  l e s s  than 0.06%

Di s t o r t  i o n : le s s  than 0.5% at  1 kHz at 250 nWb/m.

E ra se  E f f  i c i e n c y : g rea te r  than 70 dB.

Test  O s c i l l a t o r  Frequency: Nominal 1 kHz and 10 kHz.

B i a s  and E ra se  Frequency: 200 kHz

Peak i n d i c a to r : T r i g g e r  le ve l :  1040 nWb/m (15 dB above 

AMPEX o p e r a t i n g  le ve l )  

recorded f l u x  I eve I .

N o t e s :

1. S i g n a l  t o  n o i s e  r a t i o  i s  m easu red  w i t h  r e s p e c t  t o  a 

r e c o rd e d  l e v e l  o f  1 ,040  nWb/m to  b i a s e d  t a p e  n o i s e  when 

u s in g  3M #226,  magnet ic tape.

Unweighted: U s ing  a 30 Hz to  18 kHz RC f i l t e r  to  e l im in a t e  

n o i s e  o u t s i d e  the audio  spectrum 

Weighted: U s ing  an NAB o r  ASA "A"  w e igh t in g  f i l t e r  and a

1 kHz re ference

2. M a in  s c h e m a t i c  d i a g r a m s  a re  a t t a c h e d  t o  t he  l a s t  p a r t  o f  

t h i s  manual.

3. OTARI r e s e r v e s  the r i g h t  to  change s p e c i f i c a t i o n s  w i thout  

no t i ce  and/or o b l i g a t i o n .
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SECT ION 2

SE C T IO N  2 

IN S T A L L A T IO N

T h i s  s e c t i o n  o f  t h e  manual p r o v i d e s  i n f o r m a t i o n  on u n p a c k i n g  and 

i n s p e c t i o n ,  l o c a t i o n  and e n v i r o n m e n t ,  and p o w e r  and s i g n a l  

c o n n e c t i o n s .

2-1 UN PAC K I NG  AND I N S P E C T I O N

The M X -5 0 50  M K l - 4  s y s t e m  i s  s h i p p e d  from the  f a c t o r y  in  a s i n g l e  

cardboard pack ing  case.

Upon r e c e ip t ,  examine the case  fo r  any s i g n  of damage.

Unpack the equipment and in spec t  fo r  any s i g n  of damage.

Use g r e a t  c a r e  when u n p a c k i n g  the  e q u ip m e n t  and r e m o v i n g  p a c k i n g  

m a t e r i a l s  t o  p r e v e n t  damage t o  c r i t i c a l  c o m p o n e n t s  s u c h  a s  the  

capstan,  head assembly, and te n s i o n  arms.

R e f e r r i n g  to Table  1-1 and Tab le  1-2 (as a p p l i c a b l e ) *  v e r i f y  tna t  a l l  

items nave been rece ived .

R e p o r t  any s h o r t a g e  o r  damage t o  t he  c a r r i e r  and you r  l o c a l  O t a r i  

d e a I e r .

Save  t h e  p a c k i n g  c a s e  f o r  p o s s i b l e  s h i p m e n t  o f  t he  e q u ip m e n t  to  

another l o ca t ion  or in case o f  resh ipment.

Other packag ing  may cause damage du r ing  t r a n s p o r t a t i o n  and w i l l  vo id  

the warranty.

R e g a r d i n g  the  r e p a c k i n g  method,  p l e a s e  r e f e r  t o  t h e  i l l u s t r a t i o n  

which i s  attached to  a f l a p  of  the pack ing  box.
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SECT ION 2

2 - 2  LOCAT I ON  AND ENVIRONMENT

The a re a  ch o se n  f o r  o p e r a t i o n  s h o u l d  be a d e q u a t e l y  v e n t i l a t e d  and 

dust free.

S in ce  r e c o rd in g  i s  by an e le c t rom agne t i c  p rocess ,  i t  i s  p o s s i b l e  tha t  

s t r o n g  e lec t rom agne t ic  f i e l d s  may a f f e c t  the system a d ve r se l y .

Common sou rce s  of i n te r fe re n c e  are f l u c t u a t i n g  loads on nearby h igh -  

v o l t a g e  l i n e s ,  heavy duty t r a n s fo rm e r s ,  t r a n s m i t t i n g  equipment, and 

a i r  c o n d i t i o n e r s .

It  i s  recommended tha t  the equipment be used in an env i ronment  where 

the su r round in g  temperature  does not exceed l i m i t s  o f  40° to  104° F 

(5°  t o  40 ° C ),  with the r e l a t i v e  humid i ty  between 20 and 80$.

A l l o w  a t  l e a s t  a 4 in ch  ( app rox .  10 cm) c l e a r a n c e  b e h in d  th e  r e a r -  

panel .



SECT ION 2

2 - 3  D I M E N S I O N S

Dimens ions  of  the MX-5050 MKnr-4 are  shown in F i g u r e  2-1.

F i g u r e  2-1 D imens ions
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SECTION 2

2 - 4  STANDARD SWI TCH P O S I T I O N  ON SH I PMENT

LINE INPUT LEVEL and OUTPUT LEVEL s w i t c h e s  a r e  p r o v i d e d  on the  

a d j u s t i n g  pane l  in t h e  r e c o r d / r e p r o d u c e  e l e c t r o n i c s  and th e  M IC  

a t t e n u a t o r  s w i t c h e s  a r e  p r o v i d e d  on t h e  f r o n t  p a n e l  o f  t h e  

e l e c t r o n i c s  on the MX-5050 M K i r - 4 .

These s w i t c h e s  have been se t  at the f a c to r y  at one o f  two p o s i t i o n s  

as shown in Table  2-1 .

S l i d e  the sw itch  to  the d e s i red  p o s i t i o n  to  change the s tandard .

Table  2-1 Standard Sw itch  P o s i t i o n  on Shipment

SWITCH Ref.  No POSITION

LINE INPUT LEVEL 1 L (min imum -18  dBm)

L INE OUTPUT LEVEL 2 H (+4 dBm)

MIC ATT 3 OdB

ATT M IC

- 2 0 d B

F i g u r e  2 -2  MIC ATT

VR VR
205  201 SW201

0 9  Lt ] H
REC  O S C  LINE INPUT 

B IA S  LEVEL LEVEL

VR VR  VR
202  203 204

0 9 9 '--- 1
VR VR
106 101

VR
103

VR  V R
102 104

VR
105 SW101

9 0 J  0 9 0  9
input selreproL^ h
LEVEL m HEAD REPRO

EQ

H

VR
107

VR
108

9  ©
LOW REPRO LINE VU PEAK 

F LEVEL OUTPUT METER LEVEL 
CO M P LEVEL_______________

F igu re  2 -3  A d j u s t i n g  Panel
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SECT ION 2

2 - 5  POWER AND S I G N A L  CONNECTION

Power,  a u x i l i a r y  g rou n d ,  rem ote ,  and l i n e  inpu+/ou+pu+ connect ion s  

are  made on the rea r  connector  panel of  the MX-5050 M K U - 4 .

Table  2 -2  shows the func t ion  of  each connector  and component on the 

rear  p a n e l .

Table 2 -2  Rear Connector Panel

6 3

E Ie c t ron  ic s

8 9  11 1 7 4 5

T ransport
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SECTION 2

1 ndex

No. Name Funct i on

1 REMOTE CONTROL Used t o  c o n n e c t  o p t i o n a l  rem ote

connector con t ro l  u n i t  (CB-102).

2 LINE OUTPUT M a l e  XLR  c o n n e c t o r  w i t h  u n -

connectors balanced output.

L o a d  i m p e d a n c e  : 6 0 0  ohm o r  

g rea te r

Leve l  : +4 or  - 8  dBm at 0 VU, 

s e l e c t a b le  with on -board  sw itch  

Maximum o u t p u t  l e v e l  : +21 dBm 

with a 600 ohm load

3 LINE INPUT F e m a le  XLR c o n n e c t o r  w i t h  un-

connectors balanced input.

Input impedance : 50 kohm 

Minimum input  : - 6  dBm o r  -18  dBm, 

s e l e c t a b le  with on-board  sw itch.

4 GROUND terminal A u x i 1 i a r y  g ro u n d  c o n n e c t i o n  f o r  

use with  equipment not connected 

to  a common ac ground.

5 POWER connector T h r e e - t e r m in a 1 connector  for  con-

nec t ion  to  ac power and ground.

6 PRODUCTION I n d i c a t e s  model number,  p r o d u c -

namepI ate t i o n  lo t  number ( s e r i a l  number), 

power requ i rements ,  and p lace  of 

m anufacture .

7 CAUTION P r e c a u t i o n s  f o r  p r e v e n t i n g  f i r e

and shock.
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SECT ION 2

8 REPRODUCE HEAD 

connector

Male MR-type connector  for  reproduce  

s i g n a I .

Connected to the Reproduce Head Cable 

[ ZA -62X ]  .

9 RECORD/ERASE

HEAD

connector

Female MR-type connector  fo r  record 

and erase  s i g n a l  .

Connected to  the Record/Erase  Head 
Cable  QZA-62Y].

io TO DECK 

connector

Male MR-type connector  to  rec ieve  

power, b i a s  and con tro l  s i g na l  from 

d ec k .

Connected to  the Power Supp ly  Cable 

[ZA -62Z ] .

11 TO AMP Ii f i er 

connector

Femal MR-type connector  to supp ly  

power, b i a s  and con t ro l  s i g n a l  

for  amp I i f i e r .

Connected to  the Power Supply  Cable 

[ ZA -62Z ]

2 - 5 - ( 1 )  AC POWER CONNECTION

The MX-5050 M K m -4  I s  f a c to r y  se t  to  operate  at  the l ine  v o l t a ge  and 

f r e q u e n c y  i n d i c a t e d  on the  p a c k i n g  c a s e  and on the  r e a r  c o n n e c t o r  

panel o f  the equipment.

AC power i s  connected by means of a t h r e e - w i r e  power cab le  which a l s o  

p rov ide s  a common ground connect ion .

I f  a tw o -w i re  recep tac le  i s  used with  an adaptor, be su re  the adaptor 

i s  p ro p e r l y  grounded.

If  a change of l i n e  vo l ta ge  i s  de s i red  to  accommodate d i f f e r e n t  power 

requ i rements,  p lease  con tact  your nea re s t  O ta r i  dea le r .

2 -7



SECT ION 2

2 - 5 - ( 2 )  S I G N A L  CO NNECT I ONS

L i n e  in p u t  ( f e m a le )  and 1 i ne o u t p u t  (ma le )  c o n n e c t o r s  a r e  X L R - t y p e  

c o n n e c t o r s .

To wire  the mating p lu g s ,  r e f e r  to  F i g u re  2-4  and proceed as f o l l o w s .  

LINE INPUT CONNECTOR WIRING:

Fo r  u n b a la n c e d  i n p u t s  u s i n g  t w o - c o n d u c t o r  sh ie lded  cable, w i re  the 

male XLR-connector  as f o l l ow s :

1. C o nn e c t  t h e  s i g n a l  l e a d s  o f  a c a b l e  t o  p in  3 ( h i g h )  and p in  2 

( low) of the  connector.

2. Connect the cab le  s h i e l d  to  pin  1 of  the connector.

3. Connect a jumper from pin 1 to  pin  2 of  the connector.

For unbalanced inputs  u s in g  s i n g l e - c o n d u c t o r  s h ie lde d  cable, w i re  the 

male XLR-connector  as f o l l ow s :

1. Connec t  the  c e n t e r  c o n d u c t o r  o f  the  s i n g l e - c o n d u c t o r  s h i e l d e d  

cab le  to p in  3 of the connector.

2. Connect the cab le  s h i e l d  to p in s  1 and 2.

L INE  OUTPUT CONNECTOR WIRING

For unbalanced ou tpu t s  u s in g  two-conductor  s h ie lded  cable, 

female XLR-connector  as f o l l o w s :

w i re the

1. C o nnec t  t h e  s i g n a l  l e a d s  o f  the  c a b l e  t o  p in  3 ( h i g h )  and p i n  2 

( low) of  the connector.

2. Connect the cab le  s h i e l d  to  p in  1 of  the connector.

3. Connect a jumper from pin  1 to  p in  2 of  the connector.
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For unbalanced o u tp u t s  u s i n g  s i n g l e - c o n d u c t o r  s h ie lde d  cable,  

the female XLR-type  connector  as f o l l o w s :

1. Connect the center  conductor  cab le  to  pin  3 of the connector.

2. Connect the cab le  s h i e l d  to  p in  2 of the connector.

3. Connect a jumper between p i n s  1 and 2 of the connector.

UNBALANCED 
2 CONDUCTOR

UNBALANCED 
1 CONDUCTOR

F igu re  2-4 Input/Output Assembly Connector  W i r in g

w i re
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SECTION 3

SE C T IO N  3 

O PER AT IO N

T h i s  s e c t i o n  o f  t h e  manual p r o v i d e s  a d e s c r i p t i o n  o f  al I o p e r a t i n g  

c o n t r o l s  and i n d i c a t o r s  and t h e i r  use in the system, and s te p -b y - s t e p  

p rocedures  fo r  the v a r i o u s  modes of o p e ra t i on .

3-1 CONTROLS AND I N D I C A T O R S

Table 3-1 Tape T ran spo rt  C o n t r o l s  and I n d i c a t o r s
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I ndex

No. Name Funct i on

1 POWER pushbutton In t h e  d e p r e s s e d  p o s i t i o n ,  power  i s

sw i tch a p p l i e d  t o  t he  e qu ip m e n t ,  and the  VU

meters i 11uminate.

2 HIGH/LOW SPEED An a l t e r n a t e - a c t i o n  p u s h b u t t o n  s w i t c h

pushbutton switch used to  s e l e c t  o p e ra t i n g  speed.

In t h e  H IGH  p o s i t i o n  f o r  15 i p s  

(38cm /sec )  o p e r a t i o n ,  and in t he  LOW 

p o s i t i o n  f o r  7 1/2 i p s  ( 1 9 c m / s e c )  

o p e r a t i o n .

3 LARGE/SMALL REEL An a l t e r n a t e - a c t i o n  p u s h b u t t o n  s w i t c h

pushbutton sw itch used t o  s e l e c t  bo th  r e e l  t e n s i o n s  f o r  

the reel hubs diameter.

In t he  LARGE p o s i t i o n  f o r  r e e l s  w i t h  

NAB hubs  (4 1/2 in. d i a m e t e r  hub s ) ,  and 

in the SMALL p o s i t i o n  fo r  r e e l s  with  small 

h u b s .

4 EDIT  pushbutton 

sw itch  and EDIT 

i n d i c a to r  (green)

Used to  i n i t i a t e  the EDIT mode to  a id  in 

c u t t i n g  out unwanted tape.

When t h e  E D IT  p u s h b u t t o n  i s  d e p r e s s e d ,  

the green EDIT i n d i c a to r  i l l u m in a t e s  and 

the  power  i s  removed f rom the  t a k e u p  

ree I .

Then the  PLAY p u s h b u t t o n  i s  d e p r e s s e d ,  

c a u s i n g  t he  s u p p l y  r e e l  t o  r o t a t e  and 

the  t a p e  to  be s p i l l e d  o f f  f rom the  

takeup s i d e  of  the t r a n s p o r t ,  

uther  o p e r a t i o n s  are ha l ted.

3-2



SECTION 3

I ndex

No. Name Funct i on

5 RECORD pushbutton 

sw i tch 

(momentary)

Used  in  c o n j u n c t i o n  w i t h  t h e  PLAY  

p u s h b u t t o n  on the  t r a n s p o r t  and the  

READY/SAFE pushbutton.

W ith  t h e  READY/SAFE  p u s h b u t t o n s  on the  

de s i red  channel depressed, s im u l taneou s  

p r e s s i n g  o f  t h e  P LA Y  and RECORD 

p u s h b u t t o n s  i n i t i a t e s  t h e  RECORD mode 

and t h e  R EC u RD  i n d i c a t o r  on t h e  

t r a n s p o r t  i l l u m in a te s .

In t h e  P L A Y  mode,  when t h e  RECuRD  

pushbutton  i s  depressed, the RECORD mode 

i s  entered.

(cal  led "Punch i n " ) .

In  t h e  RECORD mode,  when t h e  PLAY  

pushbutton  i s  p ressed,  the PLAY mode i s  

e n t e r e d .

(cal led "Punch o u t " ).

"Punch  i n "  and " P u n c h  o u t "  a re  u sed  f o r  

o v e r d u b b i n g  in c o n j u n c t i o n  w i t h  the  

SEL/REP fu n c t io n .
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I ndex 

No. Name Funct i on

6 RECORD in d i c a to r  

( r e d )

In d i c a te s  the RECORD mode.

T ran sp o r t Amp 1i f i er T ran spo r t  

RECORD in d i c a to r

Amp 1 i f i er 

RECORD in d i c a to r

Record i ng

non

RECORD mode
SAFE dark dark X

non

RECORD mode
READY b 1 ink ing b l i n k i n g

X

ready

RECORD mode SAFE 1 i gh t s dark X

RECORD mode READY 1i gh t s 1 i ghts O

B l  i n k i n g  i n d i c a t o r s  means t h a t  the  

a m p l i f i e r  i s  in the RECORD-READY mode. 

Record ing  i s  being  c a r r i e d  out o n l y  when 

the  a m p l i f i e r  and t r a n s p o r t  RECORD i n d i ­

c a t o r s  remai n l i t .

7 PLAY

pushbutton sw itch  

(momentary)

Used t o  s e l e c t  the  PLAY mode, o r  used 

in  c o n j u n c t i o n  w i t h  t h e  RECORD 

p u s h b u t t o n  to  p e r f o r m  "Punch  i n "  and 

"Punch o u t " .

P r e s s i n g  the PLAY p u s h b u t t o n  du r in g  the 

F.FWD o r  REWIND mode s t o p s  t h e  tape  

m o t i o n ,  then  a u t o m a t i c a l l y  s t a r t s  the  

PLAY mode.
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1 ndex

No. Name Funct ion

8 STOP pushbutton Used to  s top  the tape motion, c a n c e l l i n g

sw itch  (momentary) the e x i s t i n g  mode of  o p e ra t i o n .

9 REWIND pushbutton Used t o  s e l e c t  the  REWIND mode to  w ind

switch  (momentary) the  tape  from r i g h t  t o  l e f t  a t  h i g h  

speed.

T h i s  mode can be entered from any mode 

except EDIT.

10 F.FWD (FAST FORWARD) Used t o  s e l e c t  the  F.FWD mode t o  wind

pushbutton sw itch the  t a p e  from l e f t  t o  r i g h t  a t  h i g h

(momentary) speed .

T h i s  mode can be e n t e r e d  from any mode 

except ED IT .

1 1 MEMORY pushbutton Used t o  s t o p  t h e  tape  a t  t h e  " 0 0 : 0 0 : 0 0 "

(7-segment LED) pos i t  i o n .

T h i s  mode can be entered from any mode 

except both EDIT and RECORD.

12 Tape Timer A 6 - d i g i t  Timer used  to  l o c a t e  o r  log

(7-segment LED) program mater ia l  on the tape.

The f i r s t  two  d i g i t s  i n d i c a t e  s i g n  and 

hour;  the  se cond  two  d i g i t s  i n d i c a t e  

m i n u t e s ;  and t h e .  l a s t  t w o  d i g i t s  

i n d ic a te  seconds.

13 RESET pushbutton Used t o  r e s e t  the  f i g u r e  o f  t h e  Tape

sw i tch Timer t o  " 0 0 : 0 0 : 0 0 " .
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I ndex 

No. Name Funct ion

14 CUE lever Used t o  c a r r y  o u t  a u d i o  m o n i t o r i n g  in 

the F.FWD and REWIND modes.

To lo c k  the  l e v e r ,  s h i f t  t h e  l e v e r  t o  

the f u l l  down p o s i t i o n .

15 PITCH CONTROL Used to  con t ro l  tape speed.

The c a p s t a n  speed  can be c o n t r o l l e d  

w i t h i n  +7$  o f  n o m ina l  speed  when t h e  

PITCH CONTROL knob i s  pu l led  out.

( v a r i a b l e  mode)

T u r n i n g  c l o c k w i s e  c a u s e s  t h e  c a p s t a n  

speed  t o  i n c r e a s e  and t u r n i n g  c o u n t e r ­

c l o c k w i s e ,  c a u s e s  t h e  c a p s t a n  speed  to  

decrease.

PITCH CONTROL f u n c t i o n s  i n  b o th  th e  RECORD 

and PLAY m odes.

16 PITCH CONTROL 

i n d ic a to r  (red)

I l l u m i n a t e s  when the PITCH CONTROL knob 

i s  pu l led  out.  ( i n  v a r i a b l e  mode).

17 NAB Hub Reel Hold 

Down Knobs

Used t o  a t t a c h  E I A  o r  NAB hub r e e l s  t o  

the reel  t ab le .  LRefer to  3—2—( 1 ) J

18 Supply  Reel S u p p l i e s  t a p e  f o r  r e p r o d u c t i o n  o r  r e ­

co rd in g .

19 Tens ion  Arm Damps tape t e n s io n  f l u c t u a t i o n s .

20 Impedance r o l l e r Reduces wow and f l u t t e r .
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1 ndex 

No. Name Funct i on

21 Takeup reel Takes up tape.

22 P i nch r o l I e r C o r r e c t l y  t r a n s m i t s  the  tape  w i t h  the  

c a p s t a n .

23 Tens ion  Arm with Damps tape te n s i o n  f l u c t u a t i o n s .

Sa fe ty  sw itch When t a p e  i s  e x h a u s t e d ,  s u p p l y  and 

ta ke up  r e e l  r o t a t i o n  i s  a u t o m a t i c a l l y  

stopped by the s a fe t y  sw i t c h  attached to  

the t e n s i o n  arm.

24 Capstan s h a f t Keeps  the  t a p e  speed  c o n s t a n t  in the  

reproduce and record  modes.

T a b l e  3 -2  s h o w s  th e  l o c a t i o n  and f u n c t i o n  o f  each c o n t r o l  and 

i n d i c a t o r  on the Record/Reproduce e l e c t r o n i c s  con t ro l  panel.

Table  3-2  Record/Reproduce E l e c t r o n i c s  C o n t r o l s  and I n d i c a t o r s
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1 ndex 

No. Name Funct ion

25 MIC/LINE INPUT 

level c o n t r o l s

Used t o  c o n t r o l  r e c o r d i n g  l e v e l s  o f  

m i c r o p h o n e  and 1 ine o f  t h e  a s s o c i a t e d  

channe1.

Both l e v e l s  can be mixed.

26 MIC INPUT jacks Standard s i n g l e - c o n d u c t o r  phone j a c k  f o r  

unbalanced microphone input (-70 dBm). 

A p p l i c a b le  m icrophone  im pedance  i s  

150 ohm to 1 kohm.

27 MIC ATTenuator Used to  s e l e c t  t h e  m ic r o p h o n e  i n p u t

sw i tches I eve I .

In upper  p o s i t i o n ,  i n p u t  l e v e l  i s  

-70  dBm (0 d B ) .

In l owe r  p o s i t i o n ,  i n p u t  l e v e l  i s  

-50  dBm ( -20  dB).

28 VU meters I n d i c a t e  the  r e c o r d  and p l a y b a c k  l e v e l  

o f  t h e  a s s o c i a t e d  c hanne l  d ep e n d in g  on 

the  mode o f  o p e r a t i o n  and p o s i t i o n  o f  

the MONITOR SELECT sw i t che s .

( Inaex  No. 32 in t h i s  t a b l e . )

The meters i l l u m in a te  when the power i s  

turned on.

29 PEAK i n d i c a t o r s Ind ica te  s i g n a l  peaks.

When the input or  output s i g n a l  exceeds 

AMPEX o p e ra t i n g  level  (185 nWb/m) by 

15 dB (1040 nWb/m), the PEAK in d i c a to r  

I i g h t s .

T r i g g e r  level  can be ad justed.

F a c t o r y  s e t  l e v e l  i s  12.4 dB (NAB) o f  

11.2 dB ( I EC) o v e r  0 VU.
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1 ndex

No. Name Funct ion

30 TEST OSC111ator Used to  s e l e c t  the LINE INPUT s i g n a l .

sw i tch The l i n e  p o s i t i o n  should  be no rm a l l y  set  

t o  g e t  t he  a u d i o  s i g n a l  from th e  l i n e  

input connector  fo r  r e c o rd in g .

The " I K "  o r  " 1 0 K "  p o s i t i o n  i s  s e t  to  

feed a tone of 1KHz or 10KHz to  the l ine  

input c i r c u i t  fo r  CUE tone r e c o rd in g  or 

e l e c t r i c a l  adjustment.

The EXT OSC p o s i t i o n  i s  s e t  to  feed  the  

tone  from the  EXT OSC j a c k  to  the  I i ne 

input c i r c u  i t .

31 EXT OSCi I l a t o r  

jack

Used to  feed s i g n a l  from externa l  audio 

o sc  iI I a t o r .

Standard s i n g l e - c o n d u c t o r  phone jack.  

Input impedance : 10 kohm

Minimum input : -18  dBm

32 MONITOR SELECT 

pushbutton  sw i tches  

and i n d i c a to r  

(green)

Used to  s e l e c t  the output s i g n a l s  fed to 

the LINE OUTPUT c onnec to r s  and the PHONE 

jack fo r  m on i to r in g .

The s i g n a l s  a r e  i n d i c a t e d  on the  VU 

meters of the a s s o c ia t e d  channe ls .

By p r e s s i n g  t he  INPUT p u s h b u t t o n ,  the  

INPUT i n d i c a to r  l i g h t s  up and the input 

s i g n a l s  from the  L IN E  INPUT c o n n e c t o r s  

and/or  M IC  j a c k s  a re  fed  to  the  o u t p u t  

of  a I I c h a n n e I s .

By p r e s s i n g  t h e  S E L / R E P  ( s e l e c t i v e  

r e p r o d u c t i o n )  p u s h b u t t o n ,  the  SEL/REP  

i n d i c a to r  l i g h t s  up and the s i g n a l s  v ia  

the record  head are fed to  the output  of 

a I I c h a n n e I s .

3-9



SECTION 3

I ndex 

No. Name Funct ion

E n t e r i n g  the  RECORD mode, t h e  m o n i t o r  

program on both SEL/REP and READY ( Index 

No .33 in t h i s  t a b le )  se lec ted  channe l  (s)  

a re  a u t o m a t i c a l l y  s w i t c h e d  from 

SEL/REP to  INPUT.

(The SEL/REP i n d i c a to r  remains  l i t . )

T h i s  f u n c t i o n  i s  f o r  "Punch  i n "  and 

"Punch o u t " .

By p r e s s i n g  the  REPRO p u s h b u t t o n ,  the  

REPRO i n d i c a t o r  l i g h t s  up and the  s i g ­

n a l s  v i a  t he  r e p r o d u c e  head a re  fed to  

the output  of a l l  channe ls .

33 READY/SAFE

pushbutton

sw itches

A l t e r n a t e - a c t i o n  pushbutton sw i t ch  used 

to  s e l e c t  c h a n n e l s  f o r  r e c o r d i n g  in 

c o n j u n c t i o n  w i t h  t he  PLAY and RECuRD 

pushbuttons  on the  t r a n s p o r t .

S e l e c t i n g  t he  " I N "  READY p o s i t i o n ,  t he  

RECORD i n d i c a t o r s  i l l u m i n a t e  o r  b l i n k  

and  t h e  RECORD mode o f  a s s o c i a t e d  

channe l s  can be entered or  ready. 

S e l e c t i n g  the  "OUT"  SAFE p o s i t i o n ,  t he  

R E C O R D  i n d i c a t o r s  t u r n  o f f  a n d  

a c t i v a t i o n  of a s s o c ia t e d  channe ls  RECORD 

mode are cance l led .

( Index  No. 5 .6 .7  in Tab le  3 - 1 . )

34 Record i n d i c a t o r s  

( r e d )

I n d i c a t e  a c t i v a t i o n  o f  a s s o c i a t e d  

channel RECORD mode.

35 PHONE LEVEL 

contro l

Used to  con t ro l  a l l  channel PHONE LEVELs 

with i n t e r l o c k i n g .
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1 ndex

No. Name Funct i on

36 PHONES jack Standard two-conductor  phone jack a v a i l ­

a b l e  f o r  both  s t e r e o  and m onaura l  

headphones.

Used to  m o n i t o r  the  o u t p u t  s i g n a l  s e ­

lected by the MONITOR SELECT pushbutton 

sw i t c h e s .

Load impedance : 8 ohm or g rea te r

Output level  : -19  dBm with an 8 ohm load

37 PHONE SELECT A l t e r n a t e - a c t i o n  pushbutton  sw itches

pushbutton sw itches used t o  s e l e c t  the  c h anne l  t o  be m o n i ­

tored .

A l l  channe ls  can be mixed.

3 - 2  OPE RA T IN G  I NFORMATI ON

3 - 2 - ( 1  ) U S I N G  THE REEL  HOLD DOWN KNOBS

The NAB hub reel  hold down knobs shown in F igure  3-1 are used to 

attach  the NAB hub tape reel on to  the reel t a b l e s ,  proceed as too 

to I Iows :

For the NAB hub (4 1/2 inch diameter hub) tape r ee l ;

(1) P l a c e  th e  r e e l  h o ld  down knob on t h e  r e e l  t a b l e  and t u r n  the  

inner knob c l o c k w i se  to  lock the reel hold down knob to  the reel 

s h a f t .
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(2) P l a c e  t h e  NAB hub t a p e  r e e l  on+o  the  r e e l  t a b l e  so  t h a t  t he  

th ree  s l o t s  of the tape ree l correspond  to  the th ree  notches  of 

tne base of the reel hold down knob.

Pu l l  and tu rn  tne outer  knob 6 0 ° to  f i x  the tape ree l .

F i g u r e  3-1 Reel Hold Down Knob 

3 - 2 - ( 2) P R E - O P E R A T I N G  PROCEDURE

A f te r  the equipment has been i n s t a l l e d  as desc r ibed  in Sec t ion  2 of 

t h i s  manual and the  o p e r a t o r  ha s  become f a m i l i a r  w i t h  a l l  t he  

o p e r a t i n g  c o n t r o l s  and i n d i c a t o r s  d e s c r i b e d  in T a b l e s  3-1 and 3 -2 ,  

prepare the recorder  fo r  ope ra t ion  as f o l l o w s .

(1) P re s s  the POWER sw i tch  to  the " I N "  ON p o s i t i o n .

The VU meters l i g h t  up and the Tape Timer i l l u m in a te s .

12) P l a c e  a r e e l  o f  t ape  on the  s u p p l y  ( l e f t - h a n d )  r e e l  t a b l e  as 

desc r ibed  in Se c t i on  3—2—(1) .

Note tnat  the reel must tu rn  c o u n te r c lo c kw i s e  as tape i s  pu l led  

o f f  the r e e l .

(3) P lace  the same s i z e  empty ree l on the takeup ( r i g h t -hand )  reel  

t ab le  as desc r ibed  in Se c t i on  3—2—(1).

Note that  the same s i z e  r e e l s  should  be used on both reel t a b l e s .

Inner knob
(Used to  lock the base to  
the ree l s h a f t )

Outer knob
(Used to  f i x  the NAB hub r e e l )

Base
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(4) Th re ad  th e  t a p e  a s  shown in F i g u r e  3-2  and p lace  the end of  the 

tape in the s l o t  of the empty r ee l ,  and ro ta te  the reel severa l  

t imes  with ho ld in g  the tape end and removing s l a c k  o f  the tape.

(5) Set the  HIGH/LOW SPEED sw itch  to  the d e s i red  tape speed.

(6) Set the LARGE/SMALL REEL sw i t c h  to  cor respond  to  the s i z e  of the 

reel hub diameter being  used.

(7) I f  d e s i red ,  connect a headset or mon i to r  speaker/amp I i f i e r  to 

the PHONES jack.

F igu re  3-2 Tape Thread ing
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3 - 2 - ( 3 )  REPRODUCT I ON

To reproauce, proceed as f o l l o w s :

(1) Perform a l l  s t e p s  in the p re -o p e ra t in g  procedure.

(2) Set the a l l  channel READY/SAFE pushbutton  s w i t c h e s  to  the "OUT" 

SAFE p o s i t i o n  to  avo id  m i s - e r a s i n g  of the recorded tape program.

(3) P r e s s  t n e  "REPRO "  o f  MONITOR SELECT p u s h b u t t o n  s w i t c h e s  t o  

s e l e c t  tape m on i to r in g .

(4) Depress  the PLAY pushbutton  to  s t a r t  tape m on i to r in g .

(5) To stop the rep roduc t ion  of the  tape program, depress  the STOP 

pushbutton at a d e s i red  p o s i t i o n .

3 - 2 - ( 4 )  NORMAL R E C O RD I N G

To record  normally ,  proceed as f o l l o w s :

(1) Perform a l l  s tep s  in the p re -o p e ra t in g  procedure.

(2) Se t  t h e  READY/SAFE  p u s h b u t t o n  s w i t c h ( e s )  o f  the  c h a n n e l ( s )  

de s i red  to  record  t o  the " I N "  READY p o s i t i o n .

The red  r e c o r d  i n d i c a t o r s  o f  t h e  t r a n s p o r t  and tne  r e l a t e d  

channe l s  o f  the record/reproduce  e l e c t r o n i c s  s t a r t  b l i n k i n g  to 

ind ica te  the RECORD-READY c o n d i t i o n .

(3) Depress  the  " INPUT"  of the MONITOR SELECT pushbutton  sw i t c h e s  to  

s e l e c t  the s i gn a l  from the L INE INPUT connector and/or the MIC 

INPUT jack.

NuTE: Set the MIC ATT s w i t c h  on the record/reproduce  e l e c t r o n i c s  to 

e i t h e r  t h e  "0 dB" o r  " - 2 0  dB"  p o s i t i o n  in a c c o r d a n c e  w i t h  the  

microphone output level  being  used.

The microphone and the l i n e  s i g n a l  can be mixed.
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(4) A d j u s t  t he  L IN E  and/o r  M IC  INPUT l e v e l  c o n t r o l ( s )  o f  r e l a t e d  

c h a n n e l ( s )  s e l e c t e d  t o  r e c o r d  so  t h a t  the  VU m e t e r ( s )  of  t h a t  

ch a n ne l ( s )  i n d i c a te s  0 VU at the most aud io  peaks.

Note that  the peak i n d i c a to r  located in the each VU meter b l i n k s  

o c c a s i o n a l l y  at t h i s  po in t .

(5) D e p r e s s  the  RESET p u s h b u t t o n  s w i t c h  o f  the  tape  t i m e r  t o  s e t  

"0 0 :0 0 :00 ".

(6) D e p r e s s  t he  PLAY and RECORD p u s h b u t t o n s  o f  the  t r a n s p o r t  

s im u l t a n eo u s l y  to  s t a r t  r e c o rd in g .

The red  RECORD i n d i c a t o r s  o f  the  s e l e c t e a  c h a n n e l ( s )  and 

t r a n s p o r t  l i g h t  up c o n t in u o u s l y  to i n d i c a te  the RECORD mode.

(7) W h i l e  r e c o r d i n g ,  the  i n p u t  s i g n a l ( s )  o f  each ch an ne l  can be 

compared  w i t n  the  s i g n a l  r e p r o d u c e d  on e a c h  c h a n n e l  by 

d e p re s s i n g  "REPR0"  of the MONITOR SELECT pushbutton  sw i tche s .

(8) In t he  RECORD mode, d e p r e s s  o n l y  t h e  PLAY p u s h b u t t o n  on the  

t r a n s p o r t  to enter  d i r e c t l y  in to  the PLAY mode w i thout  s topp ing  

the tape motion, cal led "punch o u t " .

The RECORD i n d i c a t o r ( s )  o f  t he  c h a n n e l ( s )  and the  t r a n s p o r t  

c h a n g e s  to  bl i n k i n g  i n s t e a d  o f  I i g h t i n g  up c o n t i n u o u s l y  to  

in d ic a te  the RECORD-READY c o n d i t i o n .

(9) In the PLAY mode, of cou r se  the RECORD-READY c o n d i t i o n ,  depress  

o n l y  t he  RECORD p u s h b u t t o n  on the  t r a n s p o r t  to  e n t e r  d i r e c t l y  

i n t o  the  RECORD mode w i t h o u t  s t o p p i n g  the  t ape  m o t i o n ,  ca l  led 

"puncn in " .

The RECORD i n d i c a t o r s  l i g h t  up c o n t i n u o u s l y  t o  i n d i c a t e  the  

RECORD mode.

(10) To s t o p  tap e  m o t io n ,  d e p r e s s  t he  STuP p u s h b u t t o n  on the  

t r a n s p o r t .

(11) To f i n d  the  e x a c t  " 0 0 : 0 0 : 0 0 "  p o s i t i o n  on the  tape ,  p r e s s  the  

MEMORY pushbutton severa l  t imes.
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3 - 2 - C 5 )  R E CO RD I NG  WITH S E L E C T I V E  REPRODUCT I ON

The s e l e c t i v e  rep roduc t ion  fu n c t io n  causes  the reproduced program to 

be m o n i t o r e d  from the  r e c o r d  head r a t h e r  than  from the  r e p r o d u c e  

head.

T h i s  enab le s  a re c o rd in g  to  be made on another  channel s ynch ron ized  

( in  phase) with the channel be ing  reproduced.

To record  with s e l e c t i v e  r ep roduc t ion ,  proceed as f o l l o w s :

(1) Perform a l l  s t ep s  in the p re -o p e ra t in g  procedure.

(2) P e r f o r m  a l l  s t e p s  in the  norma l  r e c o r d i n g  p r o c e d u r e  f o r  th e  

ch a n ne l ( s )  to  be prerecorded.

(3) Rewind tne tape to  the p o in t  where s e l e c t i v e  r ep roduc t ion  i s  to  

s t a r t .

(4) Se t  the  READY/SAFE  p u s h b u t t o n  s w i t c h ( e s )  o f  the  c h a n n e l ( s )  

se lec ted  for  re c o rd in g  to  the  " I N "  READY p o s i t i o n .

(5) P re s s  the " INPUT"  of tne MODE SELECT pushbutton  sw i tches .

(6) Ad ju s t  the LINE and/or MIC INPUT level c o n t r o l ( s )  so tha t  the VU 

meter i n d i c a te s  0 VU at the most aud io  peaks.

Note  t h a t  t h e  peak i n d i c a t o r  l o c a t e d  in t h e  each  c h a n n e l  VU 

meter b l i n k s  o c c a s i o n a l l y  at t h i s  p o in t .

(7) Then p re s s  the  "SEL/REP "  of the MODE SELECT pushbutton  sw i tche s .

(8) P re s s  the PLAY pushbutton  to  s t a r t  tape motion.

At the  p o i n t  where  o v e rd u b  i s  d e s i r e d ,  p r e s s  the  RECuRD 

pushbutton  to  s t a r t  re c o rd in g  on the se le c ted  c h a n n e l ( s ) .

The mon ito r  program on the channe l ( s )  not s e le c ted  the READY is  

reproduced by the record  head, s ynch ron ized  with  the r e c o rd in g  

program in phase. (SEL/REP)

The moni tor  program on the channe l ( s )  se lec ted  the READY i s  the 

reco rd in g  s i g n a l .  (INPUT)
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(9) When re c o rd in g  i s  complete, depress  the STOP pushbutton to  stop 

tape mot ion  and deac t i va te  the RECORD mode, or  depress  the PLAY 

pushbutton  fo r  punch out ope ra t i on .

Note: The p i t c h  con t ro l  i s  a v a i l a b l e  to  f i n e l y  ad ju s t  the tape speed 

t o  one t r a c k  ( p r e - r e c o r d e d  t r a c k )  w i t h  a n o t h e r  t r a c k  f o r  

overdubb ing  which can be used in both the Record and Reproduce 

modes.

3 - 2 - ( 6 )  FAST W I N D I N G

F o r  f a s t - w i n d i n g  o p e r a t i o n s ,  and f o r  e d i t i n g  o r  c u e i n g ,  p r e s s  the  

F.FWD or  REWIND pushbutton  sw itch  as app rop r ia te .

These  p u s h b u t t o n s  can  be p r e s s e d  a l t e r n a t e l y  w i t h o u t  p r e s s i n g  the  

STOP pushbutton  between f a s t -w i n d in g  o p e r a t i o n s .

These modes may be entered in to  from any mode except the EDIT mode. 

P r e s s i n g  the PLAY pushbutton  du r ing  a f a s t - w i n d i n g  mode cau se s  the 

t a p e  t o  a u t o m a t i c a l  ly come t o  a s t o p  and then  e n t e r  i n t o  the  PLAY 

mode.

In a f a s t - w i n d i n g  mode, the tape l i f t e r s  are  a u to m a t i c a l l y  actuated 

and l i f t  the  tape away from the heads.

To moni tor  the tape in a f a s t - w i n d i n g  mode, the p o s i t i o n  of the tape 

l i f t e r s  can be va r ied  by o p e ra t i on  of the CUE lever.

Thus the d i s t a n c e  of the tape from the heads may be va r ied  to  contro l  

the s i g n a l  level from the tape.
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3 - 2 - 1 7 )  E D I T I N G  AND S P L I C I N G  TAPE

Fo r  e d i t i n g  and s p l i c i n g  o p e r a t i o n s ,  the  CUE l e v e r  can be used  in 

f a s t -w i n d in g  modes to  q u i c k l y  locate  the d e s i red  program m a te r i a l .

In a d d i t i o n ,  the re  i s  an EDIT mode of o p e ra t i o n ,  used as f o l l o w s .

Dep re s s in g  the EDIT pushbutton  w h i le  in the PLAY mode removes power 

f rom  the  ta ke up  r e e l  and c a u s e s  the  tape  t o  be s p i I  led o f f  on the  

takeup s i d e  of the t r a n s p o r t .

T h i s  mode i s  used to  f a c i l i t a t e  c u t t i n g  out unwanted tape.

The EDIT mode can a l s o  be entered in to  from the STOP mode by p r e s s i n g  

the PLAY pushbutton  a f t e r  the EDIT pushbutton i s  depressed.

The t a p e - s p l i c i n g  b lock  ( F i g u r e  3 -3 )  mounted on the head cover can be 

used  t o  h o ld  the  tape  f o r  e a s e  in c u t t i n g  the  tape  w i t h  a s i n g l e -  

edged razo r  b lade and ap p l y in g  s p l i c i n g  tape.

Use 7/32 - inch  width s p l i c i n g  tape (3M Co., No. 41) ,  and never use 

ce l lophane  tape.

F i g u re  3 -3  Tape S p l i c i n g  B lock

1 Tape-gu ide channel:  H o l d s  t h e t a p e  f o r  e a se  o f  c u t t i n g

and s p l i c i n g .

2 45° c u t t i n g  gu ide :  Used t o  g u i d e  tape  c u t t e r  f o r  a

diagonal cut  for  s p l i c i n g .

3 90 ° c u t t i n g  gu ide :  Used to  g u i d e  t a p e  c u t t e r  f o r  a

v e r t i c a l  cu t .
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S E C T IO N  4

G E N E R A L  IN F O R M A T IO N  OF M A IN T E N A N C E

4-1 T E S T  AND MA I NTENANCE  EQU IPMENT  R E Q U I R E M E N T S

A l l  maintenance, e l e c t r o n i c ,  and mechanica l  t e s t  equipment requ i red  

d u r i n g  m a i n t e n a n c e ,  a l i g n m e n t ,  and a d j u s t m e n t  o f  t he  r e c o r d e r  i s  

l i s t e d  in Table  4-1 and the s tandard  t e s t  tapes  are l i s t e d  in t a b le s

4 -2 ,  and 4 -3 .

In  a d d i t i o n ,  r e c o m m e n d e d  m a i n t e n a n c e  p e r i o d s  a r e  s h o w n  by 

accumu la t ive  hours  o f  usage and/or e lapsed  per iod  of t ime, whichever 

comes f i r s t .

E q u i v a l en t  equipment can be s u b s t i t u t e d  fo r  the equipment suggested 

i n the tab I e .

Table  4-1 Test  and Maintenance  Equipment

Equipment Type Suggested Model Used For Period

Head cleaner Ampex 087-007 

or 4010823

Cleaning heads and 

gui des

8 hours

Isopropyl or 

denatured alcohol

Any Cleanlng capstan 

p in c h - ro l l e r

8 hours

0 t i p s Any Cleaning heads and 

gu Ides

8 hours

Head demagnet 1zer Ampex 4010820 Demagnetizing heads 

and guides

8 hours

Lubr i cat 1ng o i l Anderol #456 

(TENNECO)

O i l in g  o f  capstan 1,000 hours 

or 6 months

Sp r ing  sca le s  

500g, Ikg, 3kg 

(0-16 oz, 0-32 oz, 

and 0-10 lbs)

Any

(pushing and 

pul 11ng)

Mechanlca1 

adjustment

1,000 hours 

or 6 months

Vacuum cleaner 

and brushes

Any General c lean ing 1 month

Standard alIgnment 

and f lu t t e r  test  

tape

Refer to Table 

4 -2  and 4-3

Reproduce am p lif ie r  

alIgnment and 

F lu t te r  t e s t

150 hours or 

1 month
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Equipment Type Suggested Model Used For Period

Audio o s c l 11ator Hewlett Packard 

200CD or 204C

O v e ra l1 frequency 

response and 

s I g n a l - t o - n o i s e  

measurement

150 hours or 

1 month

Ac voltmeter 

(VTVM)

Hewlett Packard 

400E or 400FL

Same as above Same as above

Bandpass f 11 ter Refer to  F igure  7-1 Same as above Same as above

F lu t te r  meter Meguro E le c t ron ic s  

Corp.

MK668C or MK669

F lu t te r  and wow, 

tape speed 

measurement

\ 50 hours or 

1 month

Wave analyzer Hewlett Packard 

3581A o r  339A

D i s t o r t io n  and

c ro s s t a l k

measurement

Same as above

Test cables Refer to text

Technic ians t o o ls

A l len  wrenches Metr Ic

Volt-ohm meter 20,000 ohms/volt 

any brand

Test and adjustment

Table  4-2 F l u t t e r  Te s t  Tapes

TAPE WIDTH SPEED FREQUENCY AMPEX

(INCHES) ( IN/S) (HZ) CATALOG NO.

1/2 7 1/2 3000 01-31326-05

1/2 15 3000 01-31316-05

Table  4 -3  Reproduce A l ignment Test  Tape

Tape speed Equa l i  zat ion MRL *1 Reference level

Cata log  number ( F Iux  i v i t y )

15 ips NAB 31J219 250 nWb/m *2

7 1/2 ips NAB 31T218 250 nWb/m *2

15 i ps 1 EC 31J329 320 nWb/m *3

7 1/2 ips 1 EC 31T328 320 nWb/m *3

*1 Magnet ic  Reference Labora to ry .

*2  Shor t  c i r c u i t  f l u x .

*3 Open c i r c u i t  f l u x  which co r re spond s  to  290 nWb/m of  s h o r t  c i r c u i t  

f l u x .
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SE C T IO N  5

ROUT INE  M A IN T E N A N C E  A N D  C O N V E R S IO N  IN F O R M A T IO N

5-1 RO UT I NE  MA I NTENANCE

1+ i s  i m p o r t a n t  t h a t  r o u t i n e  m a in t e n a n c e  be p e r f o rm e d  at  the  

recommended i n t e r v a l s .

E x t e r i o r  c l e a n in g  and demagnet izat ion  shou ld  be performed a f t e r  every 

e i g h t  hours  of  ope ra t ion ,  and the i n t e r i o r  of the t r a n s p o r t  should  be 

c leaned once a month.

L u b r i c a t i o n  s h o u l d  be p e r f o rm e d  a f t e r  1 ,000  h o u r s  o f  o p e r a t i o n  or  

a f te r  6 months, whichever comes f i r s t .

5-1 - ( 1  ) C L E A N I N G

Oxide p a r t i c l e s  from the magnet ic  tape tend to  c o l l e c t  on components 

in the tape path and degrade the performance of  the  reco rde r .

To c lean  the head assembly,  proceed as fo l l o w s :

1. D i s connec t  the power cab le  from the power supp ly .

2. L i f t  the head cover as shown in F i g u r e  5-1 .

CAUTION

WHEN CLEANING THE HEADS, USE THE RECOMMENDED SOLVENT (HEAD 

CLEANER) ONLY TO AVOID DAMAGING THE HEADS.

KEEP THE HEAD CLEANER OFF PLASTIC FINISHES AND THE CAPSTAN 

PINCH ROLLER.

DO NOT USE METAL TOOLS THAT COULD SCRATCH THE HEADS.

3. Clean each head tho rough ly  with  a c o t t o n - t i p p e d  a p p l i c a t o r  (Q t i p )  

dampened with head c leane r .

4. Use i s o p r o p y l  a l c o h o l  t o  c l e a n  al I t a p e - g u i d i n g  c o m p o ne n t s ;  t he  

capstan  s h a f t ,  and the capstan  p inch  r o l l e r .
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CAUTION

1 .  DO NOT USE A HEAD CLEANER ON THE CAPSTAN PINCH ROLLER, 

SINCE THIS WILL CAUSE DAMAGE AND TAPE S L I P .

2. BEFORE REMOVING THE REAR COVER, THE PLUG MUST BE 

DISCONNECTED FROM THE POWER SUPPLY TO AVOID AN ELECTRIC 

SHOCK.

5. P lace  the recorder  on i t s  s i d e ,  and remove the s i x  screws on the 

bottom c o v e r .

A f te r  t h a t ,  remove the four sc rews,  and open the Control  P.C. 

Board. (Refer  to  F i g u re  5-8)

6. Use a vacuum c l e a n e r  and a s m a l I  b r u sh  t o  remove  a l I  d u s t  or  

con tam ina t ion  from the i n t e r i o r  of the t ra n sp o r t .

I f  n e c e s s a r y  l i g h t l y  m o i s t e n  b r u sh  w i t h  i s o p r o p y l  a l c o h o l  to  

c I ean p a r t s .

7. I n s t a l l  the bottom cover and the Control  P.C. Board A s s ' y .

F i g u r e  5-1 L i f t i n g  the Head Cover
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5-1 - ( 2 )  D E M A G N E T I Z I N G

The head s  and t a p e  g u i d i n g  c o m p o ne n t s  in the  t ape  pa th  s h o u l d  be 

demagnetized a f t e r  every  e i g h t  hours  of  o p e ra t i o n .

These components can acqu i re  permanent m agne t i za t ion  tha t  in c rea se s  

n o i s e  and d i s t o r t i o n ,  and p a r t i a l l y  e r a s e s  h i g h  f r e q u e n c i e s  on 

recorded tapes.

Use a hand-he ld  head demagnetizer  to  demagnetize a l l  components in 

the tape path as f o l l o w s :

1. Turn  e q u ip m e n t  power o f f  and move any r e c o r d e d  t ape  near  tne  

t r a n s p o r t  a w a y  ( t a p e  c o u l d  be p a r t i a l  l y  e r a s e d  by t h e  

demagnet i z e r ).

2. L i f t  the head cover as shown in F i g u r e  5-1 .

3. Cove r  the  d e m a g n e t i z e r  t i p s  w i t h  an a d h e s i v e  t a p e  t o  p r e v e n t  

s c r a t c h i n g  the head s t a c k s .

4. With the demagnetizer  at l e a s t  th ree  feet  away from the t r a n sp o r t ,  

connect the demagnetizer to  a power source.

5.

w

S l o w l y  move the demagnetizer  t i p s  c l o s e  to  the head, l i g h t l y  touch 

t h e  d e m a g n e t i z e r  t i p s  t o  t he  f a c e  o f  one head s t a c k  and s l o w l y  

move the  t i p s  up and down at  the e n t i r e  face of the s ta ck  severa l  

t i m e s .

Then s l o w l y  withdraw the demagnetizer as shown in F i gu re  5 - 2 .

6. Repeat step 5 fo r  each head s tack .

7. R epea t  t he  m o t i o n s  in s t e p  5 f o r  each  g u i d e  and o t h e r  metal  I ic  

p a r t s  in the tape path.

8. • S l o w l y  move the  d e m a g n e t i z e r  a t  l e a s t  t h r e e  f e e t  away f rom the  

t r a n s p o r t  and then d i s connec t  the power from the  dem agnet ize r .
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F i g u re  5-2 Demagnetizing

5-1 - ( 3 )  L U B R I C A T I O N

The o n l y  c o m p o ne n t s  r e q u i r i n g  l u b r i c a t i o n  a re  t h e  c a p s t a n  s l e e v e  

bear i n g .

Refer  to F i g u r e  5 -3  and proceed as fo l l o w s :

CAUTION

1 .  DO NOT USE ANY O IL  EXCEPT ANDEROL #456 FOR LUBRICATION.

2. BE CERTAIN TO CLEAN THE CAPSTAN SHAFT THOROUGHLY. 

LUBRICATING O IL  COULD RUIN THE CAPSTAN PINCH ROLLER 

AND MAGNETIC TAPE.

CLEAN THE CAPSTAN WITH ISOPROPYL ALCOHOL AFTER 

LUBRICATION.
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1 . Remove th e  p i n c h  r o l  l e r  cap by r e m o v i n g  t h e  s c r e w  on i t .

2. Remove the p inch  r o l l e r  from the p inch  r o l l e r  s h a f t .

3. Remove two hex socket  head screws on the head hous ing  cover.

Remove the  head f r o n t  escutcheon by remov ing the two sc rews  on i t  

and remove the head rear  escutcheon by removing  the th ree  screws 

on i t .

Turn the Dust  Cap coun te rc lockw ise  and pu l l  o f f  from the capstan.

4. Apply 2 o r  3 drops  o f  o i l  to  t h i s  f e l t  c o l l a r .

Do not over  lu b r i c a te .

5. Wipe o f f  any  e x c e s s  o i l  and i n s t a l l  the  d u s t  cap,  head f r o n t  

e s c u t c h e o n ,  head r e a r  e s c u t c h e o n ,  and p i n c h  r o l l e r  cap in the  

reve r se  o rder .

PINCH ROLLER CAP

F igu re  5-3 L u b r i c a t i o n
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5 - 2  TAPE REPLACEMENT

The M X -5050  M K i r -4  i s  s e t  at  t h e  f a c t o r y  f o r  S c o t c h  #226  R e c o r d i n g  

Tape .

I f  a n o th e r  t a p e  i s  to  be used,  t h e  f o l l o w i n g  a d j u s t m e n t  may be 

requ i red  for optimum tape performance.

Refer  to  Sec t i on  7.

Required adjustments  are:

1. The record  b i a s  adjustment.

2. The record  level adjustment.

5 - 3  E Q U A L I Z E R  CHANGE

The e q u a l i z e r  between the NAB or the I EC can be changed by r e p l a c i n g  

the RECORD/REPRODUCE A m p l i f i e r  P.C.  Board A s s ’ y.

However,  a f i n e  e q u a l i z e r  a d j u s t m e n t  and a r e c o r d  le v e l  s e t  a re  

requ i r e d .

Refer  to  Sec t ion  7 to  a id  the f i n e  adjustment.

Table  5-1 Record Level

Reference 

f I u x  i v i ty

R e l a t i v e  level Test  Tape Record ing  tape 

to  be used

185 nWb/m* 0 dB Ampex ope ra t ing  

I eve 1

Scotch  177, 

Ampex 641

250 nWb/m* +2.6  dB MRL NAB s tandard Scotch  206 ,207 ,226,250  

Ampex 406,407,456

320 nWb/m** +3.8  dB BASF or MRL 

1 EC Standard

1 EC Equal i zat  ion

* Short  c i r c u i t  f l u x .

* *  Open c i r c u i t  f l u x .
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5 - 4  L I N E  VOLTAGE C ON VE RS I ON

The l i n e  v o l t a g e  i s  c o n v e r t e d  by r e s o l d e r i n g  t h e  w i r i n g  on the  

vo l tage  s e l e c t i o n  te rm ina l ,  proceed as fo l l o w s :

1. Remove tw o  f l a t  head s o c k e t  cap s c r e w s  p u t t i n g  the 

v e n t i l a t i o n  channel.

Remove four  c r o s s - r e c e s s e d  sc rews  on the top v e n t i l a t i o n  cover 

(with  t r a n s p o r t  rea r  panel)  from the rea r  of the  equipment.

2. Draw out  th ree  connecto rs  of  ERASE/RECORD HEAD, REPRODUCE HEAD, TO 

AMP.

And a f t e r  p l a c in g  the equipment on i t ' s  s i d e  and removing s i x  c r o s s -  

recessed  screws on the bottom cover,  remove l a s t  two c r o s s -  

recessed  screws on the top v e n t i l a t i o n  cover.

(Refer  to  F i g u r e  5 - 5 . )

3. R e s o l d e r  t he  lead  w i r e  o f  t h e  v o l t a g e  s e l e c t i o n  t e r m i n a l  on the  

supp ly  reel  A s s ' y  to  the de s i red  v o l t a g e  te rmina l marked as shown

in F i g u r e  5-4.
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F i g u re  5-5  Access  fo r  L ine  Vo l tage  Convers ion

5 - 5  FUSE REPLACEMENT

I f  a f u s e  i s  b lown,  i t  i s  i m p o r t a n t  t h a t  t h e  p o s s i b l e  c a u s e  i s  

checked before  r e p l a c i n g  the fuse.
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CAUTION

FOR CONTINUED PROTECTION AGAINST FIRE HAZARD, REPLACE ONLY 

WITH THE SAME TYPE OF FUSE.

BEFORE REPLACING THE FUSE, REMOVE THE POWER CORD FROM THE 

POWER SOURCE.

In format ion  conce rn ing  the seven fu se s  can be found in Table  5-2 .

For the main power fu se  (FS801 ) ,  proceed as  f o l l o w s :

1. P lace  the equipment on i t s  s i d e .

Remove s i x  c r o s s - r e c e s s e d  screws p u t t i n g  the bottom cover.

Remove f o u r  c r o s s - r e c e s s e d  s c r e w s  marked "OPEN "  on the C o n t r o l  

P.C. Board.

And open the C o n t r o l . P.C. Board.

2. R e p l a c e  t h e  main  power f u s e  ( F S 8 0 1 ) on the  power s w i t c h  P.C. 

B oa rd .

rOo
CO LU

LU
cl

CMo
CO

Q

CL
<S)

o
CO

cc

o
CL

POWER SWITCH P.C.B.

§  2?

F i g u r e  5-6  Main Power Fuse Loca t ion

For other  fu se s  ( F 1 ~ F 6 ) ,  proceed as f o l l o w s :

1. P lace  the equipment on i t s  s i d e  and remove s i x  c r o s s - r e c e s s e d  

screws p u t t i n g  the bottom cove r .

2. Remove f o u r  c r o s s - r e c e s s e d  s c r e w s  marked  "OPEN "  on t h e  C o n t r o l  

P.C. Boa rd .
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3. Pu l l  the Contro l  P.C.  Board down, and rep lace  the blown fuse.

Table  5 -2  Fuse In fo rmat ion

Reference Rat i ng Otari part

number Current vo ltage s i ze (i  nch,mm) carry b 1 ow number Used for

FS801 3A 250V 1/4x1 1/4 inch 

6 . 3x32mm

n o n 1 35%

in 1 hour

FH7E030 Primary C i r c u i t

FI IA II 13/64x45/65 inch 

5x20mm

it II 11 II FH7F010 VU Meter Lamps

F2 2A II ii ii  ii 

II II II

ii II II 1? FH7F020 DC Servo Cap. 

Motor Dr i ver

F3 It II II II It 

II II II

i i II II II II Pinch r o l l e r  So lenoid, 

Re 1 ays,

and DC Servo Cap.

Motor Control

F4 II II II II II 

II II II

it II II II II + 15V Amp 1i f i er

F5 II II II II II 

II II II

i i II II II II ii

F6 II II II II II 

II II II

i i II II II II Brake So leno ids,

+5V Transport  Control 

LEOs

F igu re  5-7  In te rna l  Fuse Locat ion
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F i g u re  5-8  R o ta t in g  Contro l  P.C.B.
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S E C T IO N  6

T A P E  T R A N S P O R T  M A IN T E N A N C E

Tape t r a n s p o r t  m a in t e n a n c e  i n c l u d e s  p r o c e d u r e s  f o r  a d j u s t i n g  the

supp ly  and takeup reel  brakes, the capstan  p inch  r o l l e r  p re s su re  and

the tape speed adjustment.

6-1 TRANSPORT A C C E SS

1. D i s connec t  the p lug  o f  the power cab le .

2. P lace  the equipment on i t s  l e f t  s id e .

3. Remove s i x  c r o s s - r e c e s s e d  screws p u t t i n g  the under frame.

4. Remove one f l a t  head s o c k e t  cap screw of  the  takeup s i d e  p u t t i n g  

v e n t i l a t i o n  channe l.

5. Remove s i x  hex socket  head screws p u t t i n g  tne r i g h t  s i d e  board in 

pos i t  i o n .

6 . Open the Contro l  P . C . B o a r d  by r e m o v i n g  f o u r  c r o s s - r e c e s s e d  

s c r e w s  m a rk e d  " O P E N " .
i i
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The b r a ke  s y s t e m  on each r e e l  s t o p s  t h e  r o t a t i o n  o f  the  r e e l  when 

power i s  removed.

The brakes  are  checked and ad ju sted  with the power removed.

S i n c e  t h e  b r a k e  f o r c e  i s  d i f f e r e n t  f o r  each  d i r e c t i o n  o f  r o t a t i o n  

(brake d i f f e r e n t i a l  ) , and there  i s  but a s i n g l e  adjustment,  the force  

i s  checked  and a d j u s t e d  f o r  t h e  b e s t  c o m p ro m i s e  f o r c e  in each 

d i r e c t i o n .

In the f o l l o w i n g  s teps ,  an empty 10 1/2 inch d iameter  NAB reel (4 1/2 

inch  d i a m e t e r  hub) i s  used and a l e n g t h  o f  c o rd  o r  t w i n e  i s  wrapped 

on the hub.

A s p r i n g  s c a le  i s  attached to a smal l  loop formed at the free  end of 

the cord or twine.

I f  a 10 1/2 in ch  d i a m e t e r  NAB r e e l  (4 1/2 in ch  d i a m e t e r  hub) i s  not  

a v a i l a b l e ,  a 7 in ch  d i a m e t e r  r e e l  (2 1/4 inch  d i a m e t e r  hub) may be 

used but a l l  r e ad in g s  must be m u l t i p l i e d  by a f a c to r  of 2 .

Refe r  to  Tab le  6-1 for the b ra k ing  force  s p e c i f i c a t i o n s .

Proceed as fo I  lows:

1. P l a c e  an empty  10 1/2 inch  d i a m e t e r  NAB r e e l  on the  s u p p l y  ree l  

tab I e .

Secure with  a hold down knob.

2. Wind a length of  cord or  twine a few t u r n s  c oun te rc lo ckw i se  on 

to  the hub .

T ie  a loop at the free  end of the cord or  twine.

3. In se r t  the hook of a 500 g (0 -16  ounce) s p r i n g  s c a le  through  the 

loop and hold the s p r i n g  s ca le  up r i gh t  as shown in F i gu re  6-2.

4. Pu l l  on the s ca le  s l o w l y  to  make the ree l r o ta te  c o u n te rc lo c kw i se  

( d i r e c t i o n  " B "  in F i g u r e  6 - 2 ) .

While  being  sure  the cord does not rub a g a i n s t  e i t h e r  f lange,  note 

the s c a l e  read ing .

The read ing  should  meet the va lue  l i s t e d  on Tab le  6 -1 .

6-2  BRAKE ADJUSTMENT
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5. Wind the  cord or  tw ine  in a c l o c k w i s e  d i r e c t i o n  on to  the supply  

ree I .

6 . Repeat s tep s  3 and 4 t o  make the  reel r o t a te  c l o c k w i s e  ( d i r e c t i o n  

" A "  in F i g u r e  6 - 2 ) .

The read ing  should  meet the va lue  l i s t e d  in Table  6-1 .

7. I f  t h e  r e a d i n g s  were  low in  bo th  d i r e c t i o n s ,  remove  t h e  b ra ke  

s p r i n g  (shown in F i g u r e  6 -3  ) from the e x i s t i n g  anchor ho le  on the 

b ra ke  l e v e r  and i n s t a l l  t h e  s p r i n g  in t h e  n e x t  h o l e  l o c a te d  

f a r t h e r  away from tne  brake s o le no id .

8 . I f  the  r e a d i n g s  were h i g h  in bo th  d i r e c t i o n s ,  move t h e  s p r i n g  

anchor p o in t  c l o s e r  to  the brake s o le n o id .

9. I f  t h e  b r a k e  s p r i n g  was moved, r e p e a t  s t e p s  2 t h r o u g h  6 t o  check  

the r e s u l t s .

10. Repeat the  brake adjustment procedure  on the takeup r e e l .

Note t h a t  a h igh  b ra k ing  fo rce  i s  p resent  when the takeup reel is  

ro ta ted  c lockw i se .

The b r a k i n g  f o r c e  s p e c i f i c a t i o n s  a re  tne  same as  f o r  t h e  s u p p l y  

reel  .

Table  6-1 B rak ing  Force  S p e c i f i c a t i o n s

A 145 to  175 grams (5.1 to  6.2  ounces)

B 315 to  385 grams (1 1 . 1 to- 1 3 .6 ounces)
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F i g u re  6 -2  Brake Measurement

TWO C R O S S - R E C E S S E D  SCREWS

BRAKE 
SPRING

BRAKE A SSE M BLY  
MOUNTING SCREW

BRAKE
DRUM

BRAKE
BAND

F i g u re  6 -3  Brake Assembly Loca t ion
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The capstan  p inch r o l l e r ' s  p re s su re  a g a i n s t  the capstan  i s  determined 

by the p inch  r o l l e r  s o le no id  s p r i n g .

Th i s  fo rce  i s  adjusted  by means o f  the nut shown in F i g u r e  6-5  .

The nut  i s  a d j u s t e d  to  o b t a i n  a f o r c e  o f  2.7 ^ 2.9 kg (5.9 v> 6.4 

p o u nd s ) .

The r e s i s t a n c e  o f  the  s o l e n o i d  c o i l  r i s e s  w i t h  t h e  t e m p e r a t u r e  and 

causes  the s o l e n o i d ' s  fo rce  to  decrease.

T h e r e f o r e ,  do n o t  a d j u s t  t h e  p i n c h  r o l l e r ' s  p r e s s u r e  u n t i l  the  

recorder  has been operated in the p la y  mode fo r  a t  l e a s t  30 minutes. 

The f o l l o w in g  procedure should  be adhered to.

1. Remove the p inch  r o l l e r  cap by removing the screw on i t .

2. Sc rew  t h e  hex s o c k e t  head s c rew  o f  M3 ( l e n g t h  = 25 ~ 30 mm) i n t o  

t h i s  in te rna l  thread  (screw ho le ) .

3. P re s s  the EDIT pushbutton,  and then p re s s  the PLAY pushbutton.

The p i n c h  r o l  l e r  wi I I move t o  make c o n t a c t  w i t h  t h e  c a p s t a n  and 

both w i l l  r o t a t e .

4. Measure p inch  r o l l e r  p re s su re  by u s i n g  the Pusn f unc t ion  (p i s ton  

p a r t ,  not hook part )  of the  s p r i n g  s c a le .

Put the  end of p i s t o n  part  of a 3 kg (0 ~ 10 pounds) s p r i n g  s c a le  on 

M3 hex socket  head sc rews  from the d i r e c t i o n  o f  the capstan  s h a f t ,  

(shown in F i gu re  6 -4 . )

At t h i s  t ime do not touch the capstan  s h a f t  with p i s t o n  par t .

5. Push on the s c a l e  and note the s c a le  read ing  when the p inch  r o l l e r  

j u s t  l o s e s  c o n t a c t  w i t h  t he  c a p s t a n  ( t h e  p i n c h  r o l l e r  s t o p s  

r o t a t  i n g ) .

The s c a l e  read ing  should  be 2 . 7 ~ 2 . 9  kg ( 5 . 9 ~ 6 . 4  pounds).

6 -3  CAPSTAN P INCH ROLLER PRESSURE ADJUSTMENT
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6 . I f  a p r o p e r  s c a l e  r e a d i n g  was not  o b t a i n e d  in s t e p  5, loosen the 

locknut and ad ju s t  the p r e s su re  nut as shown in F i g u r e  6-5.  

( T u r n i n g  t h e  p r e s s u r e  nut t o w a r d s  t h e  s p r i n g  i n c r e a s e s  p i n c h  

r o l I e r  p r e s s u r e . )

T ighten  the locknut.

7. A f t e r  adjustment  has been completed, check tha t  the p lunger  of  the 

s o le n o id  reaches  bottom w i th in  the s o le n o id  c o i l  (the p inch  r o l l e r  

can e a s i l y  be pushed away from the cap s tan ) .

I f  the  p l u n g e r  o f  t h e  s o l e n o i d  does  no t  r e a c h  b o t tom ,  l o o s e n  the  

locknot  and turn  tne  p re s su re  nut away from the  s p r i n g  u n t i l  the 

p lunger  o f  the s o le n o id  reaches  bottom.

Recheck the  p re s su re  adjustment and t i g h t e n  the locknut.

F i g u r e  6 -4  P inch  R o l l e r  P r e s s u r e  Measurement

F i g u r e  6 - 5  P i n c h  R o l l e r  P r e s s u r e  A d j u s t m e n t
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The tape speed can o n l y  be adjusted on the dc s e rvo  capstan  motor, by 

u s ing  the speed adjustment c o n t r o l s  on the Servo  Contro l  P.C. Board. 

T h i s  adjustment f o l l o w s  the tape speed measurement in Se c t i on  7, and 

th e  speed  a d j u s t m e n t  c o n t r o l s  shown in F i g u r e  6 -6  a r e  a d j u s t e d  as  

n e c e s s a r y .

I t  i s  i m p o r t a n t  t h a t  the  P ITCH  CONTROL s h o u l d  be p l a c e d  in the  " I N "  

f i xed  p o s i t i o n  du r ing  tape speed adjustment.

6-4  TAPE SPEED ADJUSTMENT

CAPSTAN SERVO CONTROL P.C.BOARD

O
Mo o

M
H

7 1/2 ips 
1 5 ips

J

F i g u re  6-6  Capstan Servo  Contro l  P .C.B .
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6 - 5 TAPE TRANSPORT T I M I N G  CHART

CONTROL T IM IN G  CHART

O-

5?
X
2

STOP
(MQ1 )
F .F w D
(MQ2)
RWD
(M 0 3 )
p l a y(MQ4 )

iDEW)
MEMORY 
(M Q 6) 
s a f e t y
(MQ7 )
E D IT
(M Q6)
PHOTO I A2 
(M O I. 2 )  
j'E

(M N6)
ZIro ~< IC2.Q; )
SIG N  (N O N /-) 
H JM E R  )

i l i i m / S A F E )irmtrr
(M S2)

cc a.

STO P |  (5 T 0 P ) j

3
>_

■y. Q ft
<■o a  o  u. i .
o' S

1 J  STOp [  RWd J STOP j

1 — w
“LT
I T

a! <s>a. ts) a
[STO Pj PLA Y  |  |r w d ( STOp Jrwo( S T 0 p [ J  STOP

TJ

n r u — ir

u  
U ------u

J"
u u u u u

___nniiiiixiJT_nnii(in__n_rijn_n_n_n_ri----n----rinjiiiruT-iinim»in_rviartJT_rTj^^
— i_____ n_____________________________________________________________________
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ACTUAL t a p e  MOTION 
T.UP HEEL MOTOR 
(NEUTRAL'- MC2)
SUP REEL MOTOR 
(NEUTRAl ~  MC3)
T.UP oR. SOL.
( MM I - 2 )
SUP HR.SOL.
( MM I -3  )
REC LED
(M T 4 -9 J 
EDIT LED (MT5-6)
PINCH SOL.
(N D 1.2- MT8) 
CAPSTAN ON/OFf 
(MT2) _ r
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------------- r  _____________________________________________________f1

— U u------------------------
REC  (TO  AMP) 
(M N 2 .3 )
F .  WI NO (MNI) _
MOVE/STOP 
(MN4)
CUE (TO  AMP) 
(MN6)
D IR EC TIO N  ( F / R )  
( I C 3 ,  © )

---1 _j i___ i —L n _ _j i__ i ~\
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• R E E L  MOTOR SU PPLY  VOLTAGE (A C )

R E E L  S IZ E LARGE SMALL

A 100 V 80 V

0 28 V 26 V

C 52 V 48 V

D 44 V 40 V

* • SOLENOID SU PPLY  VOLTAGE (D C )

VOLTAGE

E 27 V

F 12 v

G 22 V

H 17 v

F i g u r e  6 - 7 C o n t r o l  T i m i n g  C h a r t
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SECT ION 6

6 - 6  R E C O R D IN G  PR O C ES S  T I M I N G  CHART

REC. COMMAND

MONITOR INPUT

MONITOR SEL/REP

REC. RELAY

REC. AUDIO SIGNAL 

REC. B IAS

(B IAS )

RECORDING

+1:  MONITOR SEL/REP OFF & REC. RELAY ON operate  time ; 36 msec 
+2 : REC. AUDIO SIGNAL s t a r t  delay  time ; 54 msec 
t 3 : REC. B IAS  s t a r t  delay t ime ; 72 msec 
t 4 : REC. B IAS  r i s e  time ;117 msec 
tej: REC. B IAS  f a l l  time ; 40 msec 
tg :  REC. RELAY & REC. AUDIO SIGNAL r e l e a se  delay  t ime ; 54 msec 
t 7 : MONITOR SEL/REP ON operate  t ime ; 72 msec 
tg :  MONITOR INPUT OFF operate  t ime ;126 msec

F i g u r e  6 - 8  R e c o r d i n g  P r o c e s s  T i m i n g  C h a r t
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SECT ION 7

SE C T IO N  7

P E R F O R M A N C E  T E S T IN G  A N D  E LE C TR O N IC  A L IG N M E N T

Performance  t e s t i n g  should  be made at r e g u l a r l y  scheduled i n t e r v a l s  

( e v e r y  150 h o u r s  o r  e v e r y  month)  t o  e n s u r e  t h a t  t he  r e c o r d e r  i s  

performing  w i th in  s p e c i f i c a t i o n s .

These t e s t s  should  a l s o  be performed whenever the recorder  appears to 

be m a l f u n c t i o n i n g  and fo I l o w i n g  r e p a i r s  t o  t he  e q u ip m e n t  t h a t  may 

a f fe c t  performance.

I f  the performance  t e s t  i s  not s u c c e s s f u l ,  proceed to the a p p l i c a b l e  

e l e c t r o n i c  a l i gnment procedure.

I t  i s  i m p o r t a n t  t o  c l e a n  and d e m a g n e t i z e  t he  head and t a p e  g u i d i n g  

components before perform ing  the f o l l o w in g  s tep s .

7-1 GENERAL N O T IC E

I t  i s  i m p o r t a n t  to  c l e a n  and d e m a g n e t i z e  t h e  head and t a p e  g u i d i n g  

components before  perform ing  the t e s t  and a l ignment  procedures.

The l e v e l s  i n d i c a t e d  in t h i s  s e c t i o n  a re  at  a 1 KHz f r e q u e n c y  a t  the 

re fe rence  r ec o rd in g  level  of  250 nWb/m.

In t he  c a s e  o f  IEC e q u a l i z a t i o n ,  t he  r e f e r e n c e  r e c o r d  l e v e l  i s  320 

nWb/m tha t  i s  1.2 dB above 250 nWb/m.

Refer  to  F i g u r e  7 -10.

7 - 2  T EST  T A PES

T e s t  t a p e s  a re  p r e c i s e l y  r e c o rd e d  under  c o n t r o l  led c o n d i t i o n s  and 

must be c o r r e c t l y  handled and s to red  to  r e t a i n  accuracy.

Handle the t e s t  tapes  as fo l l o w s :

1. Clean and demagnetize the head and tape g u id i n g  components before  

i n s t a l l i n g  the t e s t  tape.

2. Never  s t o r e  t e s t  t a p e s  in a r e a s  o f  t e m p e r a t u r e  o r  h u m i d i t y  

ex t remes .
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SECTION 7

3. Never  run t h e  t e s t  t a p e s  on s p e e d s  o t h e r  than  a normal p l a y  run 

(never use the rewind or f a s t  forward mode).

T h i s  i s  f u r t h e r  exp la ined  below.

D u r i n g  tn e  al ignm ent  p r o c e d u r e ,  the  r e w in d  and f a s t  f o r w a r d  modes 

should  not be used.

A f t e r  a l i g n m e n t ,  w ind  tn e  t a p e  c o m p l e t e l y  on t h e  ta ke up  r e e l ,  

i n t e r c h a n g e  r e e l s ,  t h r e a d  th e  t a p e ,  and p l a c e  th e  e q u ip m e n t  in the  

p lay  mode to  wind the tape back on i t s  o r i g i n a l  r ee l .

A f t e r  e x te n s i v e  use, h igh  frequency  tones  may drop as  much as 2 dB.

In a d d i t io n ,  f l u t t e r  i n d i c a t i o n  may r i s e  even though actual f l u t t e r  

remains unchanged.

F l u t t e r  inc rease  i s  caused by demagnet iza t ion  of the recorded s i gna l  

from repeated p lays ,  tape de format ion  due to  tape ten s ion ,  changes  in 

temperature  and humid i ty ,  and increased dropout r e s u l t i n g  from tape 

wear.

7 - 3  TEST  C O N D IT IO N S

The t e s t  c o n d i t i o n s  s p e c i f i e d  in the  f o l  l o w i n g  s t e p s  a re  t o  be met 

p r i o r  to  performing the t e s t s .

A f t e r  t h e s e  t e s t  c o n d i t i o n s  a re  met, c o n t i n u e  w i t h  the  f o l l o w i n g  

procedures  fo r  check ing  o v e ra l l  s i g n a I - t o - n o i s e , o v e r a l l  d i s t o r t i o n ,  

c r o s s t a l k ,  e ra su re ,  tape speed and f l u t t e r .

1. Clean and demagnetize the heads.

2. Use h i g h  qual  i t y  l o w - n o i s e  t a p e  such  as  Ampex 406,  407,  456,  o r  

S c o t c h  206,  207,  226,  246, 250,  o r  an e q u i v a l e n t ,  and b u l k  e r a s e d  

to  tape.

3. Turn the power on and a l low  the u n i t  to  warm up for  20 minutes.

4. Be sure  the head cover i s  i n s t a l l e d  for  a l l  t e s t s .
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7 -4  PERFORMANCE T E S T S

Before  performance t e s t i n g ,  l ine  input level  check, l i n e  output level 

c h e ck ,  r e p r o d u c e  f r e q u e n c y  r e s p o n s e  c h e ck ,  r e c o r d  le v e l  check ,  an 

o v e r a l l  f r e q u e n c y  r e s p o n s e  check ,  and a SEL/REP  l e ve l  check  a re  

n e c e s s a r y .

R e f e r  to  S e c t i o n  7 - 6 ,  ELECTRONIC  AL IGNMENT,  in t h i s  manual  f o r  

check ing  procedures.

For performance t e s t i n g ,  at f i r s t  proceed as f o l l o w s .

Demagnetize and c lean  the heads and a l l  g u i d i n g  component.

1. Set the  REEL sw itch  to the ap p ro p r ia te  p o s i t i o n .

2. S e t  t h e  L IN E  OUTPUT LEVEL s w i t c h e s  l o c a t e d  on t h e  REC/REP Amp. 

P.C. B oa rd  t o  "H "  ( h a s  been s e t  at t h e  f a c t o r y  a s  s t a n d a r d ) ,  s e t  

each READY/SAFE pushbutton sw i t ch  to  the "OUT" SAFE p o s i t i o n ,  and 

s e l e c t  INPUT of  the MONITOR SELECT pushbutton  sw i t che s .

3. Thread a reel  of  b u lk -e ra sed  tape onto  the t r a n sp o r t ,  and push the 

PITCH CONTROL knob to  i t s  f i x ed  p o s i t i o n .

7 - 4 - ( 1 )  OVERALL S I G N A L - T O - N O I S E

The o v e r a l l  s i g n a I - t o - n o i s e  t e s t  r e q u i r e s  an ASA "A" weighted f i l t e r  

for  weighted  measurement and a no i se  f i l t e r  for  unweighted measure­

ment to e l im in a te  no i se  o u t s i d e  the a u d ib le  frequency  band.

The f i l t e r  should  be b u i l t  in to  a smal l  aluminum box and i t s  c i r c u i t  

i s  shown in F i gu re  7-1 .

600 0. J3u 0. 3in 1 OK Q.047y

NPUT 600 i 1.8k • 1.8k : : 2200p ;: look OUTPUT
(TO AC VOLTMETER 

I MO o r GREATER)

ASA "A "  CURVE FILTER<FOR WEIGHTED MEASUREMENT)

0.053m 1

°— n —

NPUT j

------- VW----- -

: u  ok : ; 640p

NOISE F ILTER
(Fur u n w e ig h ted  m e a su r e m e n t )

-o

OUTPUT
(TO AC VOLTMETER 

IMu o r GREATER)

-o

F i g u r e  7-1 F i l t e r  S c h e m a t i c s
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The s i g n a I - t o - n o i s e  t e s t  r a t i o  depend s  on r e p r o d u c e  equa l  i z a t i o n ,  

b i a s  c a l i b r a t i o n ,  and record  e q u a l i z a t i o n .

Proceed as f o l l o w s :

1. Connect the f i l t e r  to  CH-1 LINE OUT and connect an ac vo l tm ete r  to  

the output  of the f i l t e r .

2. Depress  the REPRO pushbutton  sw i t ch  of  MONITOR SELECT, and se t  the 

CH-1 LINE INPUT con t ro l  to  i t s  f u l l  c lo c kw i se  p o s i t i o n .

Reset the TAPE TIMER to  " 0 : 0 u : 0 0 " .

3. S t a r t  the record  mode and record  for  one minute.

Rewind the tape to  the " 0 : 0 0 : 0 0 "  i n d i c a t i o n  on the TIMER.

4. Reproduce the  recorded p o r t i o n  and read the n o i s e  level  on the ac 

v o I t m e t e r .

5. The S/N r a t i o  i s  c a l c u l a t e d  by adding +4 dB standard  level to  the 

i n d i c a t i o n  o f  t he  ac  v o l t m e t e r ,  and an e x t r a  12.4 dB f o r  NAB 

e q u a l i z e r  or 11.2 dB fo r  I EC e q u a l i z e r .

[ P e a k  r e c o r d  l e v e l  (1040  nWb/m) i s  +12.4  dB over 0 VU for  NAB 

(250 nWb/m), and +11.2dB over 0 VU for  IEC (320 nWb/m).]

6 . Repea t  s t e p s  1 t h r o u g h  4 f o r  t h e  o t h e r  c h a n n e l s  a s  r e q u i r e d ,  and 

change the tape speed to  check a l l  s i g n a I - t o - n o i s e  r a t i o s .

Tab le  7-1 S i g n a l - t o - n o i s e  S p e c i f i c a t i o n s

NAB IEC

Tape Speed We i ghted Unwe i ghted We i ghted Unwe i ghted

15 i ps 71 dB 69 dB 71 dB 69 dB

7.5 i ps 71 dB 69 dB 71 dB 69 dB

I f  s i g n a l - t o - n o i s e  s p e c i f i c a t i o n s  are not met, check and a d ju s t  the 

f o l l o w in g  items.
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1. LINE OUTPUT LEVEL sw itch  p o s i t i o n .

2. RECORD B IAS  adjustment.

3. Reproduce e q u a l i z a t i o n .

4. Record e q u a l i z a t i o n .

5. Record and/or reproduce  e l e c t r o n i c s .

6 . Head m agnet iza t ion .

7. Magnet ic  f l u x  from a motor, a s o l d e r i n g  iron or  a t r a n s fo rm e r  near 

the reco rde r .

7 - 4 - ( 2  ) OVERALL D I S T O R T IO N  TEST

For  an a c c u r a t e  d i s t o r t i o n  check ,  i t  i s  n e c e s s a r y  t o  use  an a u d i o  

o s c i l l a t o r  with  le s s  than 0 .1$ d i s t o r t i o n  and a wave ana lyze r  with an 

ad ju s ta b le  bandwidth c a p a b i l i t y .

A wave ana ly ze r  with too narrow bandwidth  may make i t  d i f f i c u l t  to  

measure harmonic s  due to f l u t t e r  components of the  t r a n sp o r t .  

M e a su re d  t o t a l  h a rm o n i c  d i s t o r t i o n  w i l l  be a f f e c t e d  by tape  and 

modulat ion n o i s e  in a d d i t i o n  to  harmonic d i s t o r t i o n .

To measure o v e ra l l  harmonic d i s t o r t i o n ,  proceed as fo l l o w s :

1. Connect a wave ana lyze r  to  CH-1 LINE OUTPUT and connect  an audio 

o s c i l l a t o r  to  CH-1 LINE INPUT.

2. Depress  t he  REPRO p u s h b u t t o n  s w i t c h  o f  MONITOR SELECT,  s e t  tne  

audio  o s c i l l a t o r  frequency to  1000 Hz.

3. Set the wave ana lyze r  frequency to  1000 Hz, the  bandwidtn to  

!00 Hz, and the  mode s e l e c t o r  sw i tch  to  AFC.

4. S t a r t  the record  mode and a d ju s t  the CH-1 L INE  INPUT con t ro l  for a 

0 VU read ing  on the VU meter.

5. Ad ju s t  the f i n e  tun in g  con t ro l  and input level  con t ro l  on the wave 

ana ly ze r  for a f u l l  s c a le  read ing  of 100$.

6 . Change the wave ana lyze r  tun in g  c on t ro l  to  2000 Hz and measure tne 

second harmonic content.

The second harmonic content  should  not exceed 0.1$.
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7. Change the wave ana ly ze r  tun in g  contro l  to  3000 Hz and measure the 

t h i r d  harmonic content .

Th i rd  harmonic  d i s t o r t i o n  i s  dependent upon the type of tape used, 

and the accuracy  of the  RECORD B IAS  s e t t i n g .

A t y p i c a l  r ead ing  fo r  low no i se  h igh  output  tape i s  0.4%.

I f  d i s t o r t i o n  s p e c i f i c a t i o n s  a r e  no t  met, check  and a d j u s t  t h e  

f o l l o w in g  i terns.

1. RECORD B IAS  adjustment.

2. Head m agnet iza t ion .

3. Record and/or reproduce  e l e c t r o n i c s .

7 - 4 - ( 3 )  CRO SST A LK  T EST

I t  i s  important tna t  b Iank  b u lk -e ra sed  tape be used for  the c r o s s t a l k  

t e s t .

To measure c r o s s t a l k  of  adjacent  channe l s ,  proceed as f o l l o w s :

1. Fo l low  the procedure in the Ove ra l l  D i s t o r t i o n  t e s t ,  perform s tep s  

1 th rough  5.

2. C o n n e c t  a wave a n a l y z e r  from th e  o u t p u t  o f  CH-1 t o  CH-2 L INE  

OUTPUT.

3. Measure tne c r o s s t a l k  in dB.

C r o s s t a l k  should  not exceed 60 dB.

4. Repeat s t ep s  1 th rough  3 fo r  the o the r  channe l s  as requ i red .

I f  c r o s s t a l k  s p e c i f i c a t i o n s  a r e  no t  met, r e c o r d  and r e p r o d u c e  

head a l i g n m e n t  ( h e i g h t  and tap e  c o n t a c t )  a re  i n c o r r e c t  o r  the  

record  or  reproduce head i s  d e fec t i v e .
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7 - 4 - 1 4 )  ERASURE  TEST

I t  i s  i m p o r t a n t  t h a t  b l a n k  b u l k - e r a s e d  t a p e  be used in t h e  e r a s u r e  

t e s t .

To measure depth of e rase ,  proceed as fo l l ow s :

1. Fo l low  the procedure  in the Overa l l  D i s t o r t i o n  Test,  perform s tep s  

1 th rough  5.

A 1000 Hz s i g n a l  i s  be ing  recorded at SRL (0 VU ) .

2. Ad ju s t  the LINE  INPUT con t ro l  for  a 1000 Hz s i g n a l  be ing  recorded 

at 10 dB (+10 VU) above SRL.

Cont inue  r ec o rd in g  for  a few minutes.

3. D i sconnect  the audio o s c i l l a t o r .

4. Rewind and reproduce the recorded s e c t i o n .

Check and re a d ju s t  c o n t r o l s  of the wave an a ly ze r  as neces sa ry  for  

a f u l l  s c a le  read ing  of 100%.

5. P r e s s  the  RECORD p u s h b u t t o n  t o  p l a c e  the  r e c o r d e r  in the  r e c o r d  

mode.

As the tape i s  being erased, ad ju s t  the percent s c a l e  on the wave 

ana ly ze r  to read the r e s i d u a l  1000 Hz tone.

6 . Repeat tne same procedure for  tne o the r  channe l s .

7. The depth of e ra se  should  be more than 70 dB.

If  e ra su re  s p e c i f i c a t i o n s  are not met, check and ad ju s t  the f o l l o w in g  

i terns.

1. E rase  and/or record  head a l ignment,  (h e ig h t ,  tape co n ta c t ) .

2. E rase  head wear.

3. E rase  head su r fa ce  c l e a n l i n e s s .

4. B i a s  o s c i l l a t o r  adjustment.
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7 - 4 - ( 5 )  TAPE SPEED  MEASUREMENT

A f l u t t e r  t e s t  tape i s  used fo r  measur ing tape speed.

S ince  tape t e n s i o n  a f f e c t s  tape speed, i t  i s  important fo r  accurate  

measurement tha t  the f l u t t e r  t e s t  tape used i s  attached to  the end of 

a fu l  I wound r e e l  o f  b l a n k  t a p e  as  shown in F i g u r e  7 - 2 ,  and i s  used  

with the REEL pushbutton  se t  to  the a p p ro p r ia te  reel  s i z e .

C le a n  h ead s ,  c a p s t a n  s h a f t ,  p i n c h  r o l l e r ,  and a l l  t a p e  g u i d i n g  

components in the tape path before  measurement.

Proceed as f o l l o w s :

1. P l a c e  t h e  PITCH CONTROL in t h e  f i x e d  p o s i t i o n  and s e t  the  READY/ 

SAFE pushbutton  sw i t che s  of a l l  channe l s  to  the " SA FE "  p o s i t i o n .

2. Connect a f l u t t e r  meter with a frequency  counter  to  the LINE  OUT 

and p re s s  "REPRO" of the MONITOR SELECT pushbutton  sw i t che s .

3. Set the SPEED sw i t c h  to  "OUT" HIGH p o s i t i o n  and use the t e s t  tape 

at 15 ip s .

4. A t t a c h  t h e  t e s t  ta p e  t o  a 10 1/2 in ch  NAB r e e l  a s  shown in F i g u r e  

7 - 2 ,  p l a c e  th e  t e s t  ta p e  on the  s u p p l y  r e e l  t a b l e ,  t h r e a d  th e  

tape, and set the REEL sw itch  to  the "OUT" LARGE p o s i t i o n .

5. P l a c e  the  r e c o r d e r  in th e  p l a y  mode and no te  t h e  r e a d i n g  on the  

frequency counter.

The read ing  should  be between 2994 ana 3006 Hz ( 3000Hz+0.2%).

6 . Repeat the procedure at a po in t  towards  the end o f  the r e e l ,  and 

for  7 1/2 ip s.

7. I f  adjustment i s  neces sa ry ,  r e f e r  to  Sec t ion  6 -4 .

7 - 8



SECTION 7

I f  speed  a c c u r a c y  i s  not  w i t h i n  +0 .2$ ,  c h e c k  and a d j u s t  the  

f o l l o w in g  iterns.

In a d d i t i o n ,  check  the  f o l l o w i n g  i t e m s  f o r  t h e  dc s e r v o  c a p s t a n  

motor.

6 . Se rvo  contro l  c i r c u i t .

7. Capstan motor.

To a v o id  a c o u n t i n g  e r r o r  due t o  t h e  l i n e  f r e q u e n c y ,  i t  i s  

recommended that  the t im e -ba se  o f  the frequency  counter  be set  to  the 

c r y s t a l  o s c i l l a t o r  p o s i t i o n .

7 - 4 - ( 6 )  FLUTTER  AND WOW TEST

I t  i s  recommended tha t  these  checks are made with  s tandard  f l u t t e r  

t e s t  tapes  (See Table  4-2  ) which are recorded on p r e c i s e  equipment 

to  produce le s s  than 0.03$  rms f l u t t e r .

A f te r  r e c o rd in g  a s e c t i o n  o f  tape, rewind to  the beg inn ing  and s t a r t  

the tape in the reproduce  mode.

F l u t t e r  m e t e r s  a re  s e n s i t i v e  t o  ampl i t u d e  m o d u l a t i o n  t h a t  r e s u l t s  

from poor head - to - tape  con tac t  or  from s i g n a l  dropout.

The re fo re ,  c lean  the heads before  making a f l u t t e r  t e s t .

The f o l l o w in g  method i s  used with  a t e s t  tape:

I t  i s  i m p o r t a n t  t h a t  tne  f l u t t e r  t e s t  tape  used i s  a t t a c h e d  t o  the  

end of  a f u l l  wound reel o f  b lank  tape as shown in F i g u r e  7-2,  and i s  

used with the REEL pushbutton se t  to  the  a p p ro p r ia te  reel  s i z e .

1. P l a c e  t h e  P ITCH CONTROL t o  t h e  " I N "  f i x e d  p o s i t i o n  and s e t  tne  

READY/SAFE  p u s h b u t t o n  s w i t c h e s  o f  a l l  c h a n n e l s  t o  the  " S A F E "  

pos i t  i o n .

1. Pinch r o l l e r  t i r e  wear and p re s su re .

2. Brakeshoe  for  brake drum con tac t .

3. Power c o r r e c t n e s s .

4. P inch  r o l l e r  and capstan c l e a n l i n e s s .

5. Tape Tens ion.

F i g u r e  7-2  Test  Tape Loading

NOTE
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2. Connect a f l u t t e r  meter to  the LINE OUT of  an inner t r a c k  channel 

and p re s s  "REPRO" of the  MONITOR SELECT pushbutton  sw i t che s .

3. Set the s e l e c t o r  s w i t c h  of  the f l u t t e r  meter to  the NAB weighted 

p o s i t i o n ,  s e t  the  SPEED s w i t c h  t o  H I ,  and use  the  t e s t  tape  a t  15 

i p s .

4. A t t a c h  the  t e s t  t a p e  t o  a 10 1/2 inch  NAB r e e l  a s  shown in F i g u r e  

7 - 2 ,  p l a c e  the  t e s t  t a p e  on the  s u p p l y  r e e l  t a b l e ,  t h r e a d  the  

tape, and se t  the REEL sw itch  to  the "OUT" LARGE p o s i t i o n .

5. P l a c e  the  r e c o r d e r  in the  p l a y  mode and no te  the  r e a d i n g  on the  

f I  u t te r  meter .

The read ing  should  be as shown in Table  7 - 2 .

6 . Repeat the procedure at  a po in t  towards  the  end of  the ree l ,  and 

fo r  7 1/2 ip s .

The f o l l ow in g  method i s  used when a t e s t  tape i s  not a v a i l a b l e :

1. C o nnec t  the  o s c i l l a t o r  s i g n a l  o u t p u t  (3 KHz) o f  the  f l u t t e r  

meter  t o  an i n n e r  c nanne l  ( n o t  an edge c h a n n e l )  L IN E  INPUT 

connector  of the reco rde r .

2. C o nnec t  the  same c h a n n e l ' s  L IN E  OUTPUT connector  o f  the  

reco rde r  to  the s i g a n l  input  of the f l u t t e r  meter.

3. Set the SPEED sw i t c h  to  "OUT" HIGH, p re s s  REPRO of the MONITOR 

SELECT pushbutton sw i t che s ,  s t a r t  the record  mode, and ad ju s t  

the app rop r ia te  LINE INPUT c o n t r o l .

4. Rewind and reproduce the recorded po r t ion ,  and note the f l u t t e r  

and wow on the f l u t t e r  meter.

5. Check the f l u t t e r  and wow at a low tape speed, and check i t  at 

a po in t  towards the end o f  the r e e l .
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Table  7 -2  F l u t t e r  and Wow S p e c i f i c a t i o n

Tape speed FI u t te r  and wow

15 ips 0.05$

7.5  ips 0.06$

F l u t t e r  and wow can be caused by any element in the  tape path. 

E x c e s s i v e  f l u t t e r  and wow may be t r a c e d  by o b s e r v i n g  t h e  f l u t t e r  

com ponent  on an o s c i l l o s c o p e  s c r e e n  c o n n e c t e d  t o  the  d e m o d u la t o r  

output of  the f l u t t e r  meter.

I f  the f l u c t u a t i o n  ra te  observed on the  o s c i l l o s c o p e  c o i n c i d e s  with 

the r o t a t i o n a l  e lements, such as the supp ly  or takeup r e e l ,  capstan  

or p inch  r o l l e r ,  the problem source  may be e a s i l y  t raced .

Other sou rce s  o f  e x c e s s i v e  f l u t t e r  and wow are:

1. D e fe c t i v e  capstan se rvo  c o n t r o l .

2. Damaged capstan  motor.

3. Capstan needs l u b r i c a t i o n  (dry  s le eve  b e a r in g ) .

4. Brakeshoe i s  c o n ta c t i n g  brake drum.

5. D e fe c t i v e  tape r e e l s  or  tape.

6 . P i n c h  r o l l e r  t i r e  i s  worn o r  has i n s u f f i c i e n t  p r e s s u r e ,  o r  the  

p lunger  of the p inch  r o l l e r  s o le n o id  does not reach i t s  bottom.

7. D i r t y  pinch r o l l e r  and capstan.

7 -5  A C C E SS  TO E L E C T R O N IC S  A SS EM B LY

The r e c o r d / r e p r o d u c e  e l e c t r o n i c s  a s sem b ly  can e a s i l y  be opened for  

ad ju s tm ent .

To ga in  acce ss  to  the  e l e c t r o n i c s  assembly, proceed as f o l l o w s .

1. Remove four  sc rews  on the e l e c t r o n i c s  top panel as shown in F i g u re  

7-3 .
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F i g u re  7-3  E l e c t r o n i c s  Access  

7 - 6  E L E C T R O N IC  AL IGNMENT

I f  the p rev iou s  performance  t e s t s  were not s u c c e s s f u l ,  perform the 

f o l l o w in g  a p p l i c a b l e  reproduce, record,  and b i a s  a m p l i f i e r  a l i gnment  

p r o c e d u re s .

7 - 6 - ( 1 )  REPRODUCE SYSTEM

R ep ro d u ce  s y s t e m  a l i g n m e n t s  c o n s i s t  o f  r e p r o d u c e  head a z im u th  

adjustment,  frequency response  adjustment,  SRL (REPRO leve l )  a d j u s t ­

ment and SEL/REP. level  adjustment.

7 - 1  2



SECTION 7

OB"

F i g u re  7-4  Reproduce System B lock  and Level Diagram 

7 - 6 - ( 2 )  REPRODUCE HEAD AZ IMUTH  ADJUSTMENT

Head azimuth adjustment should  be made with a "LOW" tape speed (7 1/2 

ip s )  fo r  c r i t i c a l  a l i gnment.

Use the t e s t  tapes  l i s t e d  in Table  4 -3 .

1. Thread a low speed t e s t  tape, depending on the  equal i z a t i o n  of  the 

equipment, to  the  reco rde r .

2. Connect the ac vo ltmeter  to  the LINE OUT connector.

3. R e p ro d u c e  the  coarse  azimuth adjustment s i g n a l  (500 Hz at 7 1/2 

ip s )  of tne t e s t  tape.
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CAUTION

DO NOT ADJUST ANY OTHER SCREW EXCEPT THE AZIMUTH ADJUSTMENT 

SCREW (LABELED "A 3 "  IN  FIGURE 7 - 5 ) .

4. Then, r e p r o d u c e  the  f i n e  a z im u t h  a d j u s t m e n t  s i g n a l  (16  KHz a t  7 

1/2 ips) and ad ju s t  the azimuth  screw "A3" (n icke l  p la ted)  fo r  a 

maximum read ing  on the ac vo l tmeter.

5. I f  a maximum r e a d i n g  c a n n o t  be a c h i e v e d  w i t h i n  one fu l  I t u r n  o f  

the azimuth screw, a f u l l  head a l ignment may be requ i red .

Refer  to  s e c t i o n  8 of  t h i s  manual.

T 1 T X A3

H1 M

ERASE

H2

RECORD

REPRODUCE

F igu re  7-5  Head Assembly
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7 - 6 - C 3)  FREQUENCY RESPONSE

S ince  the reproduce  e q u a l i z e r  c i r c u i t  has h igh  frequency  independent 

c o n t r o l s  f o r  both  15 i p s  and 7 1/2 ip s ,  an a d j u s t m e n t  i s  made at  

f i r s t  fo r  15 ips.

Table  7-3  shows the t ime cons tan t  and f l u x i v i t y  at each e q u a l i z e r .

1. 

2.

Connect the ac vo ltmeter  to  the L INE OUTPUT connector.  

Thread the t e s t  tape th rough  the equipment.

For 15 ips

3. Reproduce a 500 Hz s i gn a l  on the t e s t  tape.

At t h i s  t ime the va lue  on the ac vo l tmeter  i s  decided as s tandard .

4. R e p ro d u c e  the  f r e q u e n c y  r e s p o n s e  t e s t  s i g n a l  ( f r om  31.5 up t o  

20 KHz) and note the read ing  on the  ac vo l tmeter.

5. A d ju s t  the  VR 102 adjustment c o n t r o l s  wi th  a frequency of 10 KHz 

for  a 0 dB read ing  on the ac vo l tmeter.

The read ing  should  be 31 .5 Hz to  20 KHz +2 dB.

Fo r  7 1/2 i p s

6. Repeat s teps  2 and 4 to  at 7 1/2 ips  tape speed.

7. Ad jus t  the VR 103 adjustment  c o n t r o l s  wi th  a f requency  of 10 KHz 

for  a 0 dB read ing  on the ac vo l tmeter.

The read ing  shou ld  be 31.5  Hz to  I6 KHz +2 dB.

8. Repeat s tep s  1 through  7 for  the other  channe l s  as requ i red .
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Table  7-3  E q u a l i z e r  Time C on s tan t s  & F l u x i v i t y

Equa1 i zat ion Time C ons tan t s F l u x i v i t y

NAB 15 ips 3180 + 50 u sec * 250 nWb/m

IEC 15 ips 00 + 35 n sec * * 3 2 0  nWb/m

NAB 7 1/2 ips 3180 + 50 u sec *  250 nWb/m

IEC 7 1/2 ips °° + 70 u sec * *320  nWb/m

* s h o r t  c i r c u i t  f l u x  

* *  open c i rcu i t  f l u x

E
ac
5

iuj
a:

CONNE ETO« 'JUNNE T'jR

COMPONENT S ID E

F igu re  7-6 Locat ion  o f  Record/Reproduce E l e c t r o n i c s
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7 - 6 - ( 4 )  SRL (REPRO LEVEL)  ADJUSTMENT

1. Connect the ac vo l tmeter  to  the LINE OUTPUT connector.

2. Thread the 15 ip s  t e s t  tape through  the equipment.

3. Reproduce the re fe rence  recorded f l u x  on the t e s t  tape and ad ju s t  

the  VR 105 a d j u s t m e n t  c o n t r o l s  f o r  a +4 dBm r e a d i n g  on the  ac 

vo l tmeter ,  (LINE OUTPUT LEVEL sw itch  i s  in "H "  p o s i t i o n ) .

7 - 6 - ( 5 )  S E L / RE P .  LEVEL ADJUSTMENT

1. Depress  the SEL/REP pushbutton  sw i tch  of  MONITOR SELECT.

2. R ep ro d u c e  the  r e f e r e n c e  r e c o rd e d  f l u x  and a d j u s t  t he  VR 101 

adjustment c o n t r o l s  fo r  a +4 dBm read ing  on the ac vo ltmeter.

7 - 6 - ( 6  ) RECORD SYSTEM

B e f o r e  p e r f o r m i n g  r e c o rd  s y s t e m  a d j u s t m e n t s ,  a r e p r o d u c e  s y s t e m

adjustment must be made.

7 - 6 - ( 7 )  RECORD HEAD AZIMUTH ADJUSTMENT

The head a z im u t h  may be a d j u s t e d  at  a low t a p e  speed f o r  c r i t i c a l

head a l ignment and at 10 dB below the s tandard  r e c o rd in g  le ve l .

1. Connect the ac vo l tm ete r  to  the LINE OUTPUT connector  and connect 

the audio  o s c i l l a t o r  to  the EXT OSC jack.

2. S e t  t h e  TEST OSC s w i t c h  to  t h e  EXT OSC, t h e  L IN E  OUTPUT LEVEL 

s w i t c h  t o  the  HIGH p o s i t i o n ,  t he  L IN E  INPUT LEVEL s w i t c h  t o  the  

LOW p o s i t i o n ,  and depress  the REPRO pushbutton  sw i t c h  of MONITOR 

SELECT.

3. Thread a b lank tape through the equipment.
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4. Set the audio  o s c i l l a t o r  frequency  to  1 KHz.

5. P l a c e  the  e q u ip m e n t  in t h e  r e c o r d / r e p r o d u c e  mode and a d j u s t  t he  

LINE INPUT contro l  f o r  -6  dBm on the ac vo l tmete r .

6. Ad just  the record  head azimuth screw "A 2 "  fo r  a maximum read ing  on 

t h e  ac  v o l t m e t e r  a t  a f r e q u e n c y  o f  15 KHz f o r  7 1/2  i p s  

record/reproduce  mode.

CAUTION

DO NOT ADJUST ANY OTHER SCREW EXCEPT THE AZIMUTH ADJUSTMENT 

SCREW (LABELED ” A2" IN  FIGURE 7 - 5 ) .

7. I f  a maximum read ing  can not be ach ieved w i th in  one f u l l  tu rn  of 

t h e  a z im u t h  s c rew ,  o r  a maximum r e a d i n g  on t h e  ac  v o l t m e t e r  i s  

well below -6  dBm, a f u l l  head a l ignment may be requ i red .

Refe r  to  s e c t i o n  8 of t h i s  manual.

7 - 6 - ( 8 )  RECORD B I A S  ADJUSTMENT

F igu re  7-7 shows the v a r i a t i o n  of  the frequency  response  by the b ia s  

s e t ,  t he  RECORD EQ, and low f r e q u e n c y  c o m p e n s a t i o n  a d j u s t m e n t  

c o n t r o I .

F i g u r e  7-9 shows the c h a r a c t e r i s t i c s  of the b i a s  c u r ren t  v . s .  output 

and d i s t o r t i o n  of scotch  #226 tape.

The r e c o r d  b i a s  s h o u l d  be s e t  a t  3 dB o v e r  b i a s  at  10 KHz f o r  low 

d i s t o r t i o n  and high  maximum output  level  (MOL).

The o v e ra l l  frequency response  may be adjusted  with  both the RECORD 

EQ, the RECORD B IAS,  and LOW F. COMP .ad ju s tm ent  c o n t r o l s  fo r  a f l a t  

frequency response  curve.

1. S e t  t he  t a p e  speed  t o  15 i p s ,  and d e p r e s s  t he  REPRO p u s h b u t t o n  

sw itch  of MONITOR SELECT.
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B IAS  ADJUSTMENT AT 10 KHz

2. Record and reproduce  the I0 KHz s i g n a l  of The TEST OSC and ad ju s t  

the LINE INPUT contro l  fo r  a +4 dBm read ing  on the ac vo ltmeter.

3. A d j u s t  t h e  RECORD B I A S  a d j u s t m e n t  c o n t r o l s  (VR 205)  f o r  a peak 

i n d i c a t i o n  on t h e  ac v o l t m e t e r  and then  t u r n  the  RECORD B I A S  

adjustment  c o n t r o l s  c l o c k w i s e  u n t i l  a decreased level o f  3 .0  dB i s  

obta i n e d .

The s t a n d a r d  b i a s i n g  p o i n t  o f  t h e  M X -5 0 5 0  M K H - 4  i s  at  3.0 dB 

o v e rb i a s  at 10 KHz for  15 ips.

RECORD EQ v . s  FREQUENCY RESPONSE 
(VR 202, VR 203)

LOW FREQUENCY COMPENSATION v . s  FREQUENCY RESPONSE 
(VR104)

Figure 7-7 Overall Frequency Response
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-63B01
2* ;S » 2 0 '.m;

F igu re  7-8  Record System B lock  and Level Diagram

STANDARD BIASING 15 Ips

--------BIAS CURRENT i;nA}

Figure 7-9 Bias Current v.s. Output and D istort ion
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MX5050 M K E-4 is  ips.NAB, 
OUTPUT LEVEL SOCOTCH #226, I KHz

NOTE
*1:  320 nwb/m : DIN REFERENCE LEVEL 

T h i s  i s  "open c i r c u i t  f l u x "  
and co r re spond s  o f  290 nwb/m 
of  ‘ s h o r t  c i r c u i t  f l u x " .

*2:  250 nwb/m, 185 nwb/m
These are  " s h o r t  c i r c u i t  f l u x " .

*3 :  1040 nwb/m : Refe rence level 
fo r  s i g n a l  to  n o i s e  r a t i o  
measurement and t r i g g e r  level 
fo r  peak i n d i c a to r .

Output and D i s t o r t i o n

COMPONENT SIDE

Figure 7-11 Location of Record/Reproduce Electronics
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7 - 6 - 1 9 )  OVERALL FREQUENCY RESPONSE

At 15 ips,  o v e ra l l  f requency  response  is  measured at SRL (0 VU), and 

at  7 1/2 i p s ,  i t  s h o u l d  be m ea su red  a t  l e a s t  10 dB ( - 1 0  VU) be low  SRL. 

The o v e r a l l  frequency re sponse  i s  a f fe c ted  by the b i a s i n g .

Refe r  t o  7—6—(8) RECORD B IAS  ADJUSTMENT to  ad ju s t  the record  b i a s i n g .  

RECORD EQUALIZER adjustment  c o n t r o l s  HIGH (VR 203) and LOW (VR 202) 

r e l a t e  to  the HIGH and LOW of the SPEED sw itch .

1. Connect the audio  o s c i l l a t o r  t o  the EXT DSC jack.

S e t  t h e  TEST OSC s w i t c h  t o  t h e  EXT OSC, and c o n n e c t  t h e  ac 

vo ltmeter  to  LINE OUTPUT.

2. Depress  the REPR0 pushbutton sw i t ch  of  MONITOR SELECT, and p lace  

the LINE OUTPUT LEVEL sw itch  in the HIGH p o s i t i o n .

3. P lace  the equipment in the reco rd  mode.

Fo r  15 i p s :

4. Feed a 1 KHz s i g n a l ,  and a d j u s t  the  L IN E  INPUT c o n t r o l  t o  o b t a i n  

+4 dBm read ing  on the ac vo l tmeter .

5. S h i f t  the  f r e q u e n c y  t o  10 KHz and a d j u s t  t h e  RECORD EQ HIGH 

adjustment  c o n t r o l s  (VR 203) to  ob ta in  a +4 dBm read ing  on the ac 

v o I tm e te r .

6. S h i f t  the  f r e q u e n c y  t o  100 Hz and a d j u s t  t h e  LOW F. COMP. (Low 

Frequency Compensation) adjustment  c o n t r o l s  (VR 104) to  o b ta in  a 

+4 dBm read ing  on the ac vo l tmeter .

7. V a ry  th e  f r e q u e n c y  from 40 Hz t o  20 KHz and c o n f i r m  t h a t  t h e  

frequency response  i s  w i th in  the  s p e c i f i c a t i o n s .

The frequency response  s p e c i f i c a t i o n  should  be 40 Hz to  20 KHz 

+2 dB.
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For 7 1/2 ips:

8 . S h i f t  the frequency to  1 KHz and a d ju s t  the LINE INPUT con t ro l  to 

o b t a i n  a - 6  dBm ( - 1 0  VU) r e a d i n g  on t h e  ac v o l t m e t e r  w i t h  the  

record  mode.

9. S h i f t  the  f r e q u e n c y  t o  10 KHz and a d j u s t  t h e  RECORD EQ. LOW 

a d j u s t m e n t  c o n t r o l s  (VR 202)  t o  o b t a i n  a - 5 .5  dBm r e a d i n g  on the  

ac vo l tmeter .

10. V a r y  t h e  f r e q u e n c y  f rom 30 Hz t o  18 KHz and c o n f i r m  t h a t  the  

frequency response  i s  w i th in  the s p e c i f i c a t i o n s .

The frequency response  s p e c i f i c a t i o n  should  be 30 Hz t o  13 KHz 

+2 dB.

I f  the  s p e c i f i e d  frequency response  c h a r a c t e r i s t i c s  were not obta ined 

in t h e  above  p r o c e d u r e s ,  a d j u s t  t h e  r e c o r d  b i a s i n g  w i t h i n  the  

recommended b i a s i n g  r a n g e  ( f r o m  2.5 dB t o  3.5 dB o v e r  b i a s  at 

10 KHz).

7 - 6 - C IO )  MONITOR INPUT LEVEL and VU METER LEVEL ADJUSTMENT

1. Connect the  audio  o s c i l l a t o r  to  the EXT OSC jack  and se t  the  TEST

OSC sw i t c h  to  the EXT OSC, and feed a 1 KHz for  a -18  dBm s i g n a l .

2. D e p r e s s  the  INPUT p u s h b u t t o n  sw itch  o f  MONITOR SELECT and p l a c e  

the LINE INPUT LEVEL sw i t ch  in tne  LOW p o s i t i o n ,  and turn  the LINE 

INPUT c o n t r o l s  f u l l y  c l o c k w i s e .

3. Ad ju s t  the  VR 106 t o  ob ta in  a +4 dBm read in g  on the ac vo l tm ete r s .

4. Then, a d j u s t  the  VR 107 t o  o b t a i n  a 0 dB i n d i c a t i o n  on the  VU

meters.
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5. V e r i f y  that  the va lue s  shown in Tab le  7-4 are obta ined  on each "H" 

and " L "  p o s i t i o n  o f  t he  L IN E  INPUT LEVEL s w i t c h  and L IN E  OUTPUT 

LEVEL sw itch .

Tab le  7-4  Standard  Level

Minimum INPUT VU Meter OUT PUT

SW H -6  dBm 0 dB SW H +4 dBm

201 L -18  dBm (0 VU) 101 L -8  dBm

SW101: LINE OUTPUT LEVEL Switch 

SW201: LINE INPUT LEVEL Switch

7 - 6 - 1 1 1 )  T EST  OSC LEVEL  ADJUSTMENT

B e f o r e  m ak ing  t h i s  a d j u s t m e n t ,  t h e  m o n i t o r  i n p u t  l e v e l  a d j u s t m e n t  

snou ld  be completed.

1. S h i f t  t h e  a u d i o  o s c i l l a t o r  1 KHz l e ve l  t o  - 8  dBm and a d j u s t  the  

LINE INPUT c o n t r o l s  fo r  a 0 dB i n d i c a t i o n  on the VU meter.

2. S e t  t he  TEST OSC s w i t c h  t o  t h e  1 K p o s i t i o n  and a d j u s t  TEST OSC 

LEVEL adjustment con t ro l  (VR 201) fo r  0 dB on the VU meter.

3. S e t  the  TEST OSC s w i t c h  to  t he  10 K p o s i t i o n  and a d j u s t  VR 501 on 

t h e  Ampl i f i e r  C o n t r o l  P.C.B.  ( shown in F i gu re  7-12)  fo r  0 dB on the

VU meter.

A18 
(81 H) CONNECTOR AF

AT
(Bl)

F i g u r e  7 - 1 2  L o c a t i o n  of A M P .  C o n t r o l  E l e c t r o n i c s

7 - 2 4



SECTION 7

7 - 6 - 1 1 2 )  RECORD L EV EL  ADJUSTMENT

A record  level adjustment shou ld  be made whenever the  tape used with

the equipment I s  changed and the head i s  rep laced .

1. S e t  t h e  SPEED s e l e c t o r  s w i t c h  t o  HIGH and d e p r e s s  the  INPUT 

pushbutton  sw itch  of MONITOR SELECT.

2. S e t  t h e  TEST OSC s w i t c h  t o  1 KHz and a d j u s t  the  L IN E  INPUT 

c o n t r o l s  to  o b ta in  a 0 dB i n d i c a t i o n  on the VU meter.

3. D e p r e s s  the  REPRO p u s h b u t t o n  s w i t c h  o f  MONITOR SELECT and p l a c e  

the equipment in the record  mode.

4. Ad jus t  the RECORD LEVEL adjustment c o n t r o l s  (VR 204) to  ob ta in  a 

0 dB i n d i c a t i o n  on the VU meter ( record/reproduce  output l e v e l ) .

7 - 6 - ( 1 3 )  PEAK IN D IC A T O R  T R IG G E R  L EV EL  ADJUSTMENT

Peak i n d i c a t o r s  a r e  t r i g g e r e d  a t  the  r e c o r d e d  f l u x  l e v e l  o f  1040

nWb/m.

T h i s  p o i n t  i s  15 dB above  185 nWb/m, 12.4 dB above  250 nWb/m, and

11.2 dB above 320 nWb/m as shown in F i g u r e  7 -1 0 .

1. Se t  t h e  L IN E  INPUT LEVEL s w i t c h  t o  the  " L "  p o s i t i o n ,  the  L IN E  

OUTPUT LEVEL s w i t c h  t o  t h e  "H "  p o s i t i o n ,  TEST OSC s w i t c h  t o  the  

LINE p o s i t i o n ,  connect the audio  o s c i l l a t o r  to  the EXT OSC jack.  

S e t  t h e  TEST OSC s w i t c h  t o  the  EXT OSC, and feed  a - 8  dBm 1 KHz 

s !gnaI  .

2. Depress  the INPUT pushbutton  sw i t ch  of MONITOR SELECT and ad ju s t  

the L INE  INPUT c o n t r o l s  f o r  a 0 dB i n d i c a t i o n  on the VU meter.

3. Fo r  NAB e q u a l i z a t i o n ,  s h i f t  t h e  f e e d i n g  l e v e l  o f  t h e  a u d i o  

o s c i l l a t o r  to  +4 .4  dBm.
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4. F o r  I EC equa l  z a + i o n ,  s h i f t  t h e  f e e d i n g  l e v e l  o f  t h e  a u d i o  

o s c i l l a t o r  t o  + 3 * 2  dBm.

5. T u rn  t h e  VR 108 a d j u s t m e n t  c o n t r o l s  fu l  ly c o u n t e r c l o c k w i s e  and 

then  c l o c k w i s e  u n t i  I each peak i n d i c a t o r  in t h e  VU m eter  

i I I  urn i n a t e s .
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S E C T IO N  8

M A J O R  C O M P O N E N T  R E P L A C E M E N T

SECTION 8

P r i o r  to  r e p l a c i n g  major components, perform a l l  the  s te p s  f o r  access  

to  the t r a n s p o r t  .

8-1 REEL  MOTOR A SS E M B L Y  REPLACEMENT

8 - 1 - ( 1 ) R EEL  TABLE REPLACEMENT  AND H E IG H T  ADJUSTMENT

The ree l t a b l e  may be removed by removing  the th ree  c r o s s - r e c e s s e d  

screws a c c e s s i b l e  from the  f r o n t  of the t r a n s p o r t .

To a d j u s t  the  r e e l  t a b l e  h e i g h t ,  l o o s e n  th e  tw o  hex s o c k e t  head 

screws in F i gu re  8 -1 ,  ad ju s t  the he igh t  and r e t i g h t e n  the screws.

F i g u r e  8-1 Re e l  M o t o r  M o u n t i n g
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8-1 - ( 2 )  REEL  MOTOR REPLACEMENT

To rep lace  the supp ly  or takeup motor proceed as f o l l o w s :

1. L o o se n  t h e  two  hex s o c k e t  head s c r e w s  on th e  r e e l  s h a f t  h o l d e r  

( F i gu re  8 -1 )  and remove the reel  t a b le  and ho lder.

2. Tag and unso lder  the  motor leads attached to  the p r in te d  c i r c u i t  

boa rd .

3. Remove the four  motor mounting c r o s s - r e c e s s e d  sc rews,  a c c e s s i b l e  

from the f r o n t  of the t r a n s p o r t .

4. Remove the brake assembly  and the brake drum by removing  the four 

brake assembly  mount ing sc rews  and two hex socket  head s c rew s  on 

the bottom of the ree l motor as shown in F i gu re  8 -2  .

TWO C R O S S - R E C E S S E O  SCREWS

F i g u r e  8 - 2  B r a k e  A s s e m b l y
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8 - 1 - ( 3 )  BRAKE ARM A SS E M B L Y  AND BRAKE S O L E N O ID  REPLACEMENT

When a new b r a k e  arm a s s e m b l y  o r  new b r a k e  s o l e n o i d  i s  i n s t a l l e d  

( F i g u r e  8 - 2  ), i t  i s  n e c e s s a r y  t o  p o s i t i o n  t h e  b r a k e  g u i d e  and/o r  

b r a k e  s o l e n o i d  t o  e n s u r e  u n i f o r m  b r a k e  band c l e a r a n c e  a ro un d  th e  

brake drum when the  s o le n o id  i s  ene rg ized .

A l so ,  the  brake s o l e n o id  p lunger  must bottom in the  s o le n o id  hous ing  

when the s o le n o id  i s  ene rg ized .

When the s o le no id  is  de-energ ized,  the  brake band shou ld  u n i f o rm ly  

con tac t  the drum su r fa ce .

A f t e r  i n s t a l l a t i o n ,  perform the brake adjustment  procedure in Sec t ion  

6 of t h i s  manual.

A f t e r  complet ion  o f  the adjustments ,  p lace  the  recorder  in the p lay  

mode for  30 minutes.

Then p re s s  the STOP and PLAY pushbut tons  a l t e r n a t e l y  to  ensure  tha t  

the s o le n o id  bottoms when i t  i s  hot.

To rep lace  the brake arm assembly,  proceed as f o l l o w s :

The brake arm assembly c o n s i s t s  of the brake arm and the brake band.

1. Remove th e  r e t a i n i n g  r i n g s  " A "  and "B " ,  and remove  t h e  b ra ke  

sp r  i n g .

2. Remove the two c r o s s - r e c e s s e d  sc rews,  and r ep la c e  the brake arm 

assembly.

To rep lace  the brake  so leno id ,  proceed as f o l l o w s :

1. Remove the brake s p r i n g .

2. Remove r e t a i n i n g  r i n g  B on th e  s o l e n o  d p i n  and rem ove  the  

so leno i  d p in .

3. Remove the  s o l e n o i d  h o u s i n g  and p l u n g e r  by r e m o v i n g  t h e  tw o  hex 

socket  head screws.
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4. I n s t a l l  a new s o le no id  hous ing  and p lunger  and a d ju s t  the s o le n o id  

f o r  a 5 + 0.5mm (0.2 +0 .02  i n ch )  p l u n g e r  s t r o k e  by l o o s i n g  the  

two hex socket  head screws.

8 - 2  POWER TRANSFORMER REPLACEMENT

To rep lace  the power t r a n s fo rm e r  ( r e fe r  to  EXPLODED VIEW) , proceed as

f o l l o w s :

1. Tag t ran s fo rm e r  leads and d i sconnect  the th ree  t r a n s fo rm e r  connec­

t o r s .

2. Remove th e  f o u r  M4 n u t s  t n a t  s e c u r e  the  t r a n s f o r m e r  t o  the  

t r a n s p o r t .

3. I n s t a l I  a new t r a n s f o r m e r  in t h e  r e v e r s e  o r d e r  of  r e m o v a l ,  and 

connect the three  t ran s fo rm er  connecto rs .

8 - 3  CAPSTAN MOTOR REPLACEMENT

The c a p s t a n  moto r  s h o u l d  be r e p l a c e d  a l o n g  w i t h  t h e  s e r v o  c o n t r o l

p r in te d  c i r c u i t  board assembly.

To rep lace  the capstan  motor proceed as f o l l o w s :

1. Remove the two hex socket  head sc rews  on the head hou s ing  cover, 

and remove the th ree  f l a t  head socket  cap screws under the cover.  

Remove the  d u s t  cap from the  c a p s t a n  by t u r n i n g  t h e  d u s t  cap 

counterc Iockw i se.

2. Remove t h e  c o n n e c t o r  on the  s e r v o  c o n t r o l  p r i n t e d  c i r c u i t  boa rd  

assembly  located above the capstan .

3. Remove the  s e r v o  c o n t r o l  p r i n t e d  c i r c u i t  boa rd  a s s e m b l y  and i t s  

mounting p la te  by t u r n i n g  the  two M4 c r o s s - r e c e s s e d  sc rews  (D) and 

the four  c r o s s - r e c e s s e d  screws (B) on the mounting p la te .
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4. Remove the capstan  mounting p la te  and capstan  motor by removing  

the four  M4 c r o s s - r e c e s s e d  screws (A) on the  mounting p la te .

5. Remove the capstan  motor by removing the  th ree  M4 c r o s s - r e c e s s e d  

sc rews  (C) on the mounting p la te  and i r s t a l l  a new capstan  motor 

assembly in the r e v e r se  order  of removal.

FOUR CROSS- 
RECESSED SCREWS (A)

F i g u r e  8-3  Locat ion  of DC Servo  Capstan Motor 

8 - 4  P IN C H  RO LLER  REPLACEMENT

To rep la ce  the  p inch  r o l l e r  assembly  proceed as f o l l o w s :

1. Remove the p inch  r o l l e r  cap by removing the f l a t  head socket  cap 

s c r e w .

2. I n s t a l  I a new p in c h  r o l  l e r  and p i n c h  r o l  le r  cap in the  r e v e r s e  

o r d e r .

8 - 5



SECTION 8

FLAT HEAD SOCKET CAP SCREW 

PINCH ROLLER CAP

PINCH ROLLER

F ig u re  8-4  P inch  R o l l e r  Removal 

8 -5  HEAD ASSEMBLY  REPLACEMENT

T h i s  s e c t i o n  p r o v i d e s  a d e s c r i p t i o n  o f  the  head a s s e m b ! y, the  

procedure  fo r  changing  the head s tack,  and the adjustment procedure 

f o r  a d j u s t i n g  head a z im u t h  ( t i l t ) ,  head h e i g h t ,  head z e n i t h  

( p e r p e n d i c u l a r i t y ) ,  and tape wrap ( r a c k i n g ) .

These adjustments  are req u i re d  whenever a head s tack  i s  rep laced.

8 - 5 - ( 1 )  D E S C R IP T I O N

The head assembly  i s  mounted on th ree  tape -gu ide  p o s t s  and secured in 

p lace  by the th ree  screws labeled "M"  in F i g u r e  8-5  .

Each  head s t a c k  i s  s e c u r e d  t o  a b r a c k e t  by the  s c r e w s  labeled "W". 

Each  b r a c k e t  i s  s u sp e n d e d  from th e  head ba se  by t h e  t h r e e  s p r i n g -  

loaded screw labeled "H " ,  " A " ,  and " T " .

Screws labeled "W" are  used to  a d ju s t  tape wrap.

S c r e w s  l a b e l e d  "H",  " A " ,  and " T "  a re  used  t o  a d j u s t  h e i g h t ,  a z im u t h ,  

and zen i th .

A head s t a c k  may be removed and r e - l a p p e d  ( f a c e  r e s u r f a c e d )  i f  the  

amount of wear i s  small  and on ly  an i n d i c a t i o n  of poor head - to - tape  

con tact  i s  ev iden t .

8 - 6



SECTION 8

Poor con tac t  i s  the r e s u l t  o f  improper adjustment  and i s  evidenced by 

the l o s s  of h igh  frequency response  of the record  o r  reproduce  head, 

d i f f i c u l t y  in a c h i e v i n g  b i a s  peak ( r e c o r d  head) ,  and i n s u f f i c i e n t  

e ra se  head e ra su re .

8 - 5 - ( 2 )  HEAD STACK R EPLA CEM EN T

To change a head s tack ,  proceed as f o l l o w s :

1. L i f t  the head cover  and d i sconnect  the ac power cord.

2. Remove the th ree  sc rews labe led  "M"  and pu l l  the head a ssembly  out 

from the head connector.

3. Tag and u n s o l d e r  the  l e a d s  at  t h e  head P.C. B oa rd  o f  the  head 

a s sem b Iy .

4. Remove the  head s t a c k  by r e m o v i n g  the  t h r e e  s c r e w s  l a b e l e d  "A " ,  

" T " ,  and "H " .

5. I n s t a l I  a new head s tack  by t i g h t e n i n g  the s p r i n g - l o a d e d  sc rews  up 

and r e s o ld e r  the leads.

6 . P a in t  the head face with  a s o f t  crayon,  run the tape for  about ten 

seconds,  and check the crayon rubbed away by the  tape.

I f  tape wrap i s  i n co r rec t ,  ad ju s t  the wrap by loo sen ing  the sc rews 

labeled "W" as  shown in F i g u r e  8-5  •

Head a l ignm ent  and the  f o l l o w in g  ad justments  are  necessa ry  whenever 

the head i s  rep laced.

1. For reproduce head replacement.

A. Reproduce e q u a l i z a t i o n  adjustment.

B. SRL adjustment.
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2. For record  head replacement

A. Record b i a s  adjustment.

B. O ve ra l l  frequency  response  adjustment.

C. Record level adjustment.

3. For e ra se  head replacement.

A. Record b i a s  adjustment.

HI M H2 REPRODUCE

ERASE RECORD

F ig u re  8-5  Head Assembly

PARALLEL POSITION 
ZENITH

HEAD GAP L IN E

TAPE WRAP

F ig u re  8 -6  Head Al ignment
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8 - 5 - ( 3 )  RECORD AND REPRODUCE HEAD ADJUSTMENT

Fo l low  the  procedure for  reproduce  system adjustment  g i ven  in Sect ion  

7 of t h i s  manua l .

For the f i n a l  adjustment  of a record  head s tack ,  he i gh t  and az imuth 

ad justment  may be accompl ished  in the same manner as fo r  a reproduce 

head s tack ,  by p l a y i n g  back an a l i gnment tape w i th  the equipment in 

the s e l e c t i v e  rep roduc t ion  mode.

8 - 5 - ( 4 )  E R A S E  HEAD AL IGNMENT

E r a s e  head a z im u t h  i s  no t  c r i t i c a l ,  however  wrap a n g l e  and head 

he igh t  r e l a t i v e  to  the record  head are important to  ach ieve  maximum 

e f f  ic i  e ncy .

Poor e ra su re  i s  o f ten  caused by m isa l ignment  of the era se  head.

Before  making any attempt to  ad ju s t  the e ra se  head s tack ,  an e n t i r e  

e l e c t r o n i c  a l i g n m e n t  p r o c e d u r e  ( r e p r o d u c e ,  record,  and b i a s  a l i g n ­

ment)  s h o u l d  be p e r f o rm e d  so  t h a t  t h e  r e c o r d  and r e p r o d u c e  head 

h e i g h t  a r e  c o r r e c t ,  th e  SRL a d j u s t m e n t  i s  c o r r e c t ,  and b i a s  and 

record  l e v e l s  are p ro p e r l y  c a l i b r a t e d .

A t e m p o r a r y  e r a s e  head a d j u s t m e n t  can be a c c o m p l i s h e d  by u s i n g  a 

headset or  a speaker/ampI i f i e r .

However, fo r  p r e c i s e  a l i gnment,  a wave an a ly ze r  snou ld  be used. 

Proceed as  f o l l o w s :

1. Fo l low  the procedure  fo r  e ra su re  t e s t  s t e p s  1 tn rough  6 g iven  in 

Se c t i on  7 - 4 - ( 4 ) .

2. O b s e r v e  the  r e a d i n g  on th e  wave a n a l y z e r  

( F i g u r e  8-5 ) 1/4 tu rn  c lo ckw i se .

I f  th e  r e a d i n g  d e c r e a s e s ,  t u r n  th e  s c r e w s  

clockwi  se.

I f  the  r e a d i n g  i n c r e a s e s  when "H "  i s  t u r n e d  

t u r n  "H "  c o u n t e r c l o c k w i s e  p a s t  the  o r i g i n a l  

c oun te rc lockw ise .

I f  the read ing  decreases,  turn  sc rew s  "A" and 

by the same amount.

and r u m  s c r e w  "H "  

" A "  and " T "  1 /4 t u r n

1/4 t u r n  c l o c k w  i se,

s e t t i n g  t o  1/4 tu rn

"T "  c o u n te rc lo c kw i se
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3. Repeat step 2 in smal l  increments  to  ach ie ve  a minimum read in g  on 

the wave ana ly ze r .

Typ ica l  amount of e ra su re  shou ld  be 70 dB or bet te r .

NOTE: A f t e r  s c rew  "H "  i s  t u r n e d ,  be s u r e  t o  t u r n  s c r e w s  " A "  and 

" T "  the  same amount.

I f  a d j u s t m e n t  o f  th e  e r a s e  head h e i g h t  a l o n e  does  no t  a c h i e v e  

s a t i s f a c t o r y  e r a s u r e ,  s e t  s c r e w s  "H " ,  " A " ,  and " T "  f o r  a m in imum 

read ing  on the wave ana ly ze r .

Note tha t  there  are two gaps on the face of the e ra se  head.

The t r a i l i n g  gap has the best  e f f e c t  on e ra su re  and must have good 

con tac t  with the tape.

Loo se n  s c r e w s  "W"  s i  i g h t l y  and r o t a t e  t h e  e r a s e  head s t a c k  f o r  a 

minimum read ing  on the wave ana lyze r .

T igh ten  screws "W".
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S E C T IO N  9

T R O U B L E S H O O T IN G

9-1 P R E L I M I N A R Y  PROCEDURES

I f  a p ro b le m  s h o u l d  o c c u r  w i t h  t he  t a p e  r e c o r d e r ,  c heck  t h a t  t he  

f o l l o w in g  items are  c o r r e c t  before  proceed ing.

As an a id  in t r o u b le s h o o t i n g ,  r e f e r  to  the f o l l o w i n g  s e c t i o n  and the 

schematic  diagrams and p a r t s  l i s t s  inc luded  in t h i s  manual.

1. Head s t a c k s  are  cleaned and demagnetized.

2. Head azimuth and he igh t  are c o r re c t .

3. Record b i a s  has been ad ju sted  p rope r l y .

4. Recommended tape has been used.

5. Input and output  connecto r s  are c o r r e c t l y  wired.

6 . AC l i n e  vo l ta ge  tap is  s e t  to  the c o r r e c t  va lue.

7. A l l  ope ra t iona l  sw i tches  have been c o r r e c t l y  se t .

8 . Adjustment  procedures  have been c o r r e c t l y  made u s in g  accurate  t e s t  

equ i pment.

9 - 2  TRO UBLESHOO T ING  H IN T S

Some o f  t h e  more common p r o b l e m s ,  p o i n t s  t o  c o n f i r m  and p o s s i b l e  

causes  are l i s t e d  in Tab le  9-1 and 9 - 2 .

When a p ro b lem  o c c u r s ,  f i r s t ,  c o n f i r m  c e r t a i n  p o i n t s ,  and i f  the  

problem does not r e s o l v e  i t s e l f ,  in spect  other  p o s s i b l e  causes .
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Table  9-1 T r o u b le sh o o t i n g  H in t s  fo r  A m p l i f i e r s

I tem Symptom Items to  be checked D e fe c t i v e  p a r t s

1 Record does not 

f u n c t io n .

Examine the READY/SAFE 

sw i tch ,  input & output 

connector,  head co rd s  and 

c o n s u l t  ope ra t iona l  

p r o ced u re s .

RL301 or  Q301 on PB-15M 

or  PB-15N i s  d e fe c t i v e .

2 SEL/REP does not 

f u n c t i o n .

Examine the MONITOR SELECT 

sw itch  p o s i t i o n ,  and 

c o n s u l t  ope ra t iona l  

p ro c e d u re s .

RL301 or Q301 on PB-15M 

or  PB-15N i s  d e fec t i v e .

3 B i a s  level i s  not 

high enough.

Examine b ia s  level  and 

resonance peak.

Q209,210,211 or 212 on 

PB-15M or PB-15N i s 

defect  i ve.

4 Output level i s  

not h igh  enough.

Examine the LINE OUTPUT 

LEVEL sw itch  p o s i t i o n .

IC103 or  104 on PB-15M 

or  PB-15N i s  d e fec t i v e .

5 TEST OSC does 

not func t ion .

Examine the MONITOR 

SELECT and TEST OSC 

sw itch  p o s i t i o n .

IC501 o r  502 on PB-45E 

i s  d e fe c t i v e .

Tab I e 9-2  T ro u b le sh o o t in g  H in t s  fo r  T ran spo r t

I tem Symptom Items to  be checked D e fe c t i v e  parts

1 T ran sp o r t  does not 

f u n c t i o n .

Examine the POWER sw itch ,  

power cord,  f u se s ,  

power recep tac le .

IC4 o r  9 i s  defect  i ve 

on CB-317.
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1 tem Symptom Items to  be checked D e fe c t i v e  parts

2 NO PLAY, F.FWD 

or RWD mode 

f u n c t i o n .

Examine tape th re ad in g  

te n s io n  arm p o s i t i o n s  

and EDIT  sw itch .

IC 1 , Q4,6 ,7 ,8 ,9 ,10 ,11  

14 ,15 ,16  or  18 on 

PB-44S i s  de fe c t i v e .

3 Record does not 

func t ion  or 

Record in d ic a to r  

does not 1i ght  up .

Examine ope ra t i ona l  

p r o c e d u re s .

IC1 or  Q2 on PB-44S i s  

de fec t  1v e .

4 EDIT does not 

f u n c t io n  or 

EDIT in d i c a to r  

does not 1 i ght up .

Examine ope ra t i ona l  

p ro c ed u re s .

IC1 or 33 on PB-44S is  

de fect  i v e .

5 Timer does not 

funct  i o n .

Examine tape th read in g  

and te n s io n  arm 

pos i t  i o n s .

IC 2 ,3,32  or 33 on 

PB-44S i s  de fe c t i v e .  

Photo i n t e r r u p t e r  on 

PB-82M i s  d e fe c t i v e

6 P i nch r o 11er does 

not fu n c t i o n .

Examine looseness  of 

nuts .

Q11, 14 or  18 on PB-44S 

i s  d e fe c t i v e .

7 Brake does not 

fu n c t ion .

Examine the s t r o ke  

of  the Brake s o le no id  

and smooth motion of 

the Brake arm.

Q4, 11, 15 or  16 on 

PB-44S i s  de fe c t i v e .

8 Capstan does not 

r o t a te  or speed 

i s  i n c o r re c t .

Examine the connector  of 

capstan  motor P.C. Board, 

te n s io n  arm p o s i t i o n s ,  

p i t ch  con t ro l  knob 

p o s i t i o n ,  and speed 

sw itch  p o s i t i o n .

Q5 on PB-44S i s 

de fec t  i ve 

Capstan  motor or 

capstan  motor P.C.Board  

i s  d e fe c t i v e .
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S E C T IO N  10

P A R T S  L IS T S  A N D  S C H E M A T I C S

When o rd e r i n g  p a r t s ,  the pa r t  number must be s p e c i f i e d .

Com ponen t s  w h ich  do not  have  p a r t  num bers  s h o u l d  be s p e c i f i e d  by a 

re fe rence  number.

Concern ing  components on the p r in ted  c i r c u i t  boards,  those  which have 

pa r t  numbers should  be s p e c i f i e d  by t h e i r  r e s p e c t i v e  pa r t  number, and 

t h o s e  w h ich  do not  have  p a r t  num bers  s h o u l d  be s p e c i f i e d  e i t h e r  by 

t h e i r  a s sembly  name or  re fe rence  numbers.

NOTE

The part  numbers in p a r e n th e s i s  are in c luded  in the assembly  numbers 

ind ica ted  in the "No te s "  next t o  those  " P a r t  N o . " ,  t he re fo re ,  tnose  

p a r t s  must be s p e c i f i e d  by the assembly  numbers.

10-1



SECT ION 10

10-1  SAFETY  COMPONENTS

Fo r  s a f e  o p e r a t i o n ,  c o m p o ne n t s  s p e c i f i e d  by th e  s y m b o l z L  , in the  

c i r c u i t  diagram, must not be rep laced  with ones of a d i f f e r e n t  type. 

These s a fe t y  components are a l s o  l i s t e d  on Table  10 -1 .

Table  10-1 Sa fe ty  Component

Ref. No. Descr  ip t ion P a r t  No. AssembIy Notes

2-10 Transformer,  Power TF11060 CHASS IS  A s s ' y

2-16 Fuse, 1 A, t 5.2 FH7F010 II ■\

Fuse, 2A, ♦  5.2 FH7F020 II

Relay ,  Reel Motor sw i t c h in g RY1DC029 II

R e s i s t o r ,  18 ohm, 3W R8DJ180M II

11 ohm, 3W R8DJ110M II

5.1 ohm, 3W R8DJ5R1M II Contro I

100 ohm, 5W R93-002K II v P.C. Board

Spark K i l l e r  0.1 u F+120 ohm CZ20001W II A s s ' y

(250 WV) (P B -4 4 S )

Connector,  3P] p a i r ,  MB CN403031 II

"  3Pj CN403075 II

" 6P1 p a i r ,  MA and CN406035 II

"  6PJ MC CN406077 II >

4-7 C apac i t o r ,  Reel Motor, 9 u F Reel A s s ' y

(250 WV) PB-76Z

P.C. Board,  Capac i t o r

6-10 P.C. Board A s s ' y ,  Power Switch PB-76Q Cont ro I

Sw itch  A s s ' y

Fuse, Power Supply ,  3A FH7E030 II

Spark K i l l e r ,  0 . 0 3 3 uF+120  ohm CZ20004W II

(250 WV)

Spark K i 1 ler 0.1 n F+120 ohm CZ20001W It

(250 WV)

Switch,  Push, POWER SPEED REEL WH12008 II

8-17 Receptac le ,  A . C . I n l e t ,  Power CN603012 Connector

Power Cord PZ9D0U3 Panel A s s ' y
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1 0 -2  A SS E M B L Y  HARDWARE CO D IN G

AI I sc rews  conform to  ISO standard,  and have a c r o s s - r e c e s s e d  head, 

u n le s s  o the rw i se  noted.

ISO s c r e w s  have  a p o i n t  i n s c r i b e d  in the  head as  in t h e  f o l l o w i n g  

f i g u r e .

EXAMPLE OF SCREW

No I ndi cat i o n . . .Zi nc 

N . . .N ieke I

B . . .B lack  Z inc

K . . . B Ia ck  N i eke I

EXAMPLE OF WASHER

BS3*6N

-̂------- Plating

---------Length in mm(L)

----------- Diameter in mm(D)

-------------Type of Screw

3SW

Type of  Washer 

D i ameter i n mm

No. Code Fu l l  Name

1 BS Bind SEMS Screw

2 PS Pan SEMS Screw

3 TS T r i p l e  Screw

4 B B in d in g  Head Screw

5 P Pan Head Screw

6 F F l a t  Countersunk Head Screw

7 0 Oval Countersunk Head Screw

8 H Hex Head B o l t

9 T T ru s s  Head Screw

1 0 - 3
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10 C Hex Socket Head Screw

11 S Hex Socket Head less  Set Screw

12 W F l a t  Washer

13 SW S p r i n g  Washer

14 N Hex Nut

15 LW Lock Washer

16 K Knop Washer

17 FW F ib e r  Washer

18 FC F l a t  Head Socket  Cap Screw

19 BC Button Head Socket Cap Screw

1 0 -3  PARTS L I S T S  AND EXPLODED V I EW

PARTS L I ST  1. HEAD ASSEMBLY

Re f .No. D e s c r i p t i o n P a r t  No. N o te s

1-1 Head Hous ing  A s s ' y KH-2H-A

1-2 Stud,  Head Hous ing  A s s ' y KH4Y005

1-3 P la te ,  Head Mount Base KH0C039

1-4 Bracket ,  L, P.C. Board KH2K002

1-5 B racket ,  R, P.C. Board KH2K001

1-6 P.C.  Board A s s ' y ,  Head PB-76E

1-7 Washer, Con ica l  S p r in g PZ1E001

1-8 Head, E rase,  4T/4CH GH2E036

1-9 Head, Record, 4T/4CH GH2R037

1-10 Head, Reproduce, 4T/4CH GH2P038

1-1 1 P la te ,  Trim, Head Hous ing  A s s ' y KH0F038

1-12 Cover, F ront ,  Head Hous ing  A s s ' y KH0F037

1-13 Guide, Head KG2B007

1-14 Connector, Head P.C. Board CN328005

1-15 B racket ,  Connector KH4Y004

1-16 P la te ,  S h i e l d KH4Y001A

1-17 Washer, P o l y s l i d e r ,  $3 x +0.5 F524-3

1 0 - 4
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EXPLODED VIEW 1. HEAD ASSEMBLY

C3x6N

C3*6N

FC3*10B

fC3*10B

1 0 - 5
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P A R T S  L I S T  2. C H A S S I S  A S S E M B L Y

Ref.  No. Descr  i pt i on Pa r t  No. Notes

2-1 Panel ,  Trim, T ran sp o r t (T506408 ) -------- --«»— — A s s ' y

Escutcneon,  P i t c h  Contro l (KC4H005A) 1 T5064-A

Escutcheon,  Cue (KR4B006A) -------

Escutcheon A s s ' y ,  Timer (T5064 -B ) --------

2-2 S h a f t , Tape Gu i de KG6E003

2-3 Panel,  Trim, Contro l T506402

2-4 Panel ,  C h a s s i s ,  T ran spo r t T506401

2-5 Clamp, Wire PZ1G053

2-6 Channel,  R e in fo rce ,  C h a s s i s T506405

2-7 Angle ,  Re in fo r ce ,  C h a s s i s T506414

2-8 Spacer,  P.C. Board, LED (B) (KZ7A823) -------- — •------—  A s s ' y

2-9 P.C. Board A s s ' y ,  LED (B) PB-82T --------

2-10 Transformer,  Power TF11060

2-11 Angle ,  Re in fo r ce ,  P.C. Board PB44S01

2-12 Frame, C h a s s i s ,  S ide T506501

2-13 Angle ,  L, P.C. Board,  Contro l T506505

2-14 Angle, R, P.C. Board,  Contro l T506506

2-15 Angle, P.C. Board,  Contro l T506504

2-16 P.C.  Board A s s ' y ,  Contro l PB-44S

2-17 Channel,  R e in fo rce ,  P.C. Board T506502

2-18 Spacer, P.C. Board, Contro l T506503

2-19 Ang le ,  R e in fo rce ,  C h a s s i s T506604

2-20 Washer, Trim, Panel KZ6C051

2-21 Washer, V i n y l ,  Panel KZ6C011

2-22 Washer, Panel ,  Contro l KZ6C009

2-23 Washer, P o l y s l i d e r ,  1 6 * t 0 . 2 5 F 523-6

2-24 F e l t ,  B l i n d ,  Impedance R o l l e r PZ1B051

2-25 F e l t ,  B l i n d ,  Head A s s ' y PZ1B052

2-26 Clamp, Wire KZ3A032
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E X P L O D E D  V I E W  2. C H A S S I S  A S S E M B L Y

1 0 - 7
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P A R T S  L I S T  3. C A P S T A N ,  P I N C H  R O L L E R  a n d  S H I F T E R  A S S E M B L Y

Ref. No. Descr  i pt ion P a r t  No. Notes

3-1 Cap, Capstan Motor KC0B011 A

3-2 Stud, Capstan Motor KZ7B220

3-3 P la te ,  Capstan Motor KC4H001

3-4 Motor, Capstan MR5A008

3-5 B racket ,  R, Capstan P.C. Board KC4V002

3-6 Bracket,  L, Capstan  P.C. Board KC4V001

3-7 Knob, P i t c h  Control KN1024A

3-8 P.C. Board A s s ' y ,  LED (A) PB-82S

3-9 F e l t ,  B l i n d ,  Potent iometer PZ1B037

3-10 Potent iometer,  500 ohm RV252009

3-1 1 Bracke t ,  Potent iometer KC4H002

3-12 Cap, P i nch RoI Ier KP0C021

3-13 Washer, P o l y s l i d e r ,  t 6 x + 0 . 2 5 F523-6

3-14 P i nch RoI Ier KP-2B-A

3-1 5 R e t a i n i n g  R ing ,  E type,  <t> 4 F74TE20

3-16 Sha ft ,  Pi nch R o l 1er KP0B014

3-17 Angle ,  S p r i n g  Hook KZ3A023

3-18 R e t a i n i n g  R ing,  E type, 4> 3 F74TE15

3-19 R e t a i n i n g  R ing ,  E type, $2 F74TE09

3-20 Sha ft ,  R o l 1er Arm KP4L001

3-21 Spr i ng, R o l l e r  Arm GS1011

3-22 Arm A s s ' y ,  Pinch  R o l l e r KP-2H-A

3-23 So leno id ,  P inch  R o l l e r GP1B10

3-24 P in ,  So leno id KZ5A003

3-25 Rod, So leno id KZ6A022

3-26 Spacer, P.C. Board A s s ' y ,  LED (A) KZ7A823

3-27 Cush ion ,  So leno id PZ1C021

3-28 L im i t  Stop, So leno id KZ2A016

3-29 Washer, S p h e r i c a l ,  Rod KP0G004

3-30 Sp r in g ,  P re s su re ,  Rod GS2003

3-31 Nuts,  M4, Rod F517-4

3-32 Spr i ng, Shi f t e r  Arm B GS1028-A

3-33 Sha f t ,  S h i f t e r  Arm KR4B001

3-34 Arm, Shi f t e r  A KR0B005
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P A R T S  L I S T  3. C A P S T A N ,  P I N C H  R O L L E R ,  a n d  S H I F T E R  A S S E M B L Y

Ref, No. Descr  i p+ ion P a r t  No. Notes

3-35 Arm, S h i f t e r  B KR0B006

3-36 Knob, Cue Arm KR4F002A

3-37 F e l t ,  B l i n d ,  Cue Arm PZ1B001

3-38 Sha ft ,  Cue Arm KR4B007

3-39 Arm, Cue KR4C001

3-40 Switch, M ic ro WH51029

3-41 B racke t  A s s ' y ,  Sw itch,  Cue KR-4K-A

3-42 Sp r in g ,  Cue Arm GS1033

3-43 Hook, Cue Arm KR4C003

3-44 Latch A s s ' y ,  Cue Arm KR-4C-A

3-45 Sp r in g ,  S h i f t e r  Arm G S1087

3-46 Lug, S p r in g  Hook CN7D-003
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E X P L O D E D  V I E W  3. C A P S T A N ,  P I N C H  R O L L E R  a n d  S H I F T E R  A S S E M B L Y

1 0 - 1 1
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P A R T S  L I S T  4. R E E L  A S S E M B L Y

Ref.  No. Descr  i p+ i on P a r t  No. Note

4-1 N a i I s ,  ReeI D r i v e KW0E038

4-2 Reel Table KW4J002

4 -3 Drum, Reel KW0B017

4-4 P ro te c to r ,  Reel KW0H007A

4-5 B racket ,  Reel Motor KW0G016

4-6 M o to r , ReeI MR1C023

4-7 Capac i to r ,  Reel motor, 9 u F, 250WV (CZ10047W) 1----- -—  A s s ' y

P.C. Board,  Capac i to r (PB9A179) PB-76Z

4-8 B racket ,  L, Capac i t o r KW4B003

4-9 Bracke t ,  R, Capac i t o r KW4B004

4-10 B racket ,  L, Brake KW0G013

4-1 1 B racket ,  R, Brake KW0G012

4-12 R e t a i n i n g  R ing,  E Type, $ 2 F74TE09

4-13 Arm A s s ' y ,  Brake KW-4J-A

4-1 4 Sp r in g ,  Brake GS1024

4-15 Clamp, Brake KZ3A047

4-16 P in ,  So leno id ,  Brake KZ5A003

4-1 7 R e ta ine r ,  Brake KW4B0U1

4-18 Drum, Brake KW0A012

4-1 9 So leno id ,  Brake GP1F02

4-20 Cush ion,  So leno id ,  Brake PZ1B049

4-21 R e t a i n i n g  R ing ,  E Type, $ 3 F74TE15
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E X P L O D E D  V I E W  4. R E E L  A S S E M B L Y
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PARTS L I ST  5. TENS IuN ARM, IMPEDANCE ROLLER, and TIMER ASSEMBLY

Ref. No. Descr  i pt ion Pa r t  No. Notes

5-1 Cap, Arm KAOC005

5-2 Arm, Tens ion KA0A017A

5-3 Sha f t ,  Arm KA4J001

5-4 Washer, P o l y s l i d e r ,  $5 * + 0 . 5 F524-5

5-5 Holder,  Arm KA0B008

5-6 Guide, Tens ion  Arm KG2D001

5-7 Nut, Holder KZ6D004

5-8 Drum, B, Sp r i n g  R e t a i n i n g KA0E005

5-9 Arm, A s s ' y ,  Switch KA-4K-B

5-10 Switch ,  M ic ro WH51027

5-1 1 B racket  A s s ' y ,  Magnet KA-4K-A

5-12 Sp r in g ,  Takeup, Tens ion  Arm GS1048

5-13 Angle ,  S p r i n g  Hook KZ3A023

5-14 P la te ,  Sp r i n g  Hook KZ3A024

5-15 Drum, A, Sp r i n g  R e t a i n i n g KA0E004

5-16 Angle, L im i t  Stop KA0H004

5-17 Sp r in g ,  Supply  Tens ion  Arm G S 1032

5-18 R o l l e r  A s s ' y ,  Impedance K I - 2 D -A

5-19 Washer, Holder KI0H024

5-20 Nut, Holder KI0H025

5-21 Holder,  P l a te KI0H026

5-22 P la te ,  Opt ica l  S h i e l d KI4G003

5-23 P.C. Board A s s ' y ,  D i r e c t i o n PB-82M

5-24 B racket,  P.C. Board A s s ' y KI4G002

5-25 Sheet, I n s u l a t i o n SR5K002

5-26 P.C. Board A s s ' y ,  Timer PB-82L

5-27 Button,  Push, Memory KN2067

5-28 F e l t ,  Bl ind, Button PZ1B053

5-29 Bracket ,  Switch,  Memory SR5K001

5-30 Switch,  Push, Memory WH12097

5-31 Lug, Terminal CN7D-003
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EXPLODED VIEW 5. TENSION ARM, IMPEDANCE ROLLER, and TIMER ASSEMBLY
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P A R T S  L I S T  6. C O N T R O L  S W I T C H  A S S E M B L Y

Ref. No. Descr i pt ion P a rt  No. Notes

6-1 Button ,  Push, A 

PLAY REWIND F.FWD EDIT

KN2069

6-2 Button ,  Push, B, REC KN2070

6-3 Button ,  Push, C, STOP KN2071

6-4 P ro te c to r ,  R, Button CB20602

6-5 P la te ,  R, Sw itch  Base CB20601

6-6 Sw itch , M ic ro WH11007

6-7 Button , Push, POWER SPEED REEL KN2072

6-8 P ro te c to r ,  L, Button , CB20701

6-9 P la te ,  L, Sw itch Base PB41E01

6-10 P.C. Board, A s s 'y ,  Power Sw itch PB-76Q

6-1 1 Stud, Power Sw itch  P.C. Board KZ7B106

6-12 P.C. Board A s s 'y ,  Aux. Sw itch PB-42F
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E X P L O D E D  V I E W  6. C O N T R O L  S W I T C H  A S S E M B L Y

-B2.&4

— PS3*10

1 0 - 1 7



SECTION 10

P A R T S  L I S T  7. A M P L I F I E R  A S S E M B L Y

Ref. No. Descr i pt ion Pa rt  No. Notes

7-1 Knob, L INE KN1045B

7-2 Knob, TEST OSC KN1045F

7-3 Knob, PHONE LEVEL KN1045D

7-4 Knob, MIC KN1045C

7-5 Button, READY/SAFE KN1060

7-6 Button, MONITOR SELECT WH0B016B

7-7 Button, PHONE KN1061

7-8 Washer, Knob, Amp. KZ6C052

7-9 Panel, Trim, Amp. A104501

7-10 Meter, VU ME11010 >----—  A s s ' y

Lamp, VU Meter (ME11010A)----

7-11 C ush ion ,  Meter A104513

7-12 Panel, C h a s s i s ,  Amp. A104502

7-13 P.C. Board A s s 'y ,  MIC ATT. PB-82R

7-14 Jack, MIC EXT-OSC CN601142

7-15 Jack, p h o n e s CN602144

7-16 Potentiom eter, Amp., 10 kohm RV214082

7-17 Sw itch ,  Ro ta ry,  TEST OSC WH63039

7-18 F e l t ,  B l in d ,  Button PZ1B053

7-19 F e l t ,  B l in d ,  S l i d e  Sw itch PZ1B046

7-20 Sw itch, Push, MONITOR SELECT WH12098

7-21 Sw itch ,  Push, READY/SAFE WH12099

7-22 P.C. Board A s s ’y, LED, PB-82Q

MONITOR SELECT

7-23 Sw itch ,  Push, PHONES WH12100

7-24 P.C. Board A s s 'y ,  Phone Amp. PB-15A

7-25 P.C. Board A s s 'y ,  LED, PEAK PB-82P

7-26 P.C. Board A s s 'y ,  LED, READY PB-82N

7-27 B racke t,  Jack A104509A

7-28 Pane l,  Connector A104805

7-29 C o ve r , Amp. A 104815

7-30 P.C. Board A s s 'y ,  Amp. Contro l PB-45E

1 0 - 1 8
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E X P L O D E D  V I E W  7. A M P L I F I E R  A S S E M B L Y
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P A R T S  L I S T  7. A M P L I F I E R  A S S E M B L Y

Ref.  No. Descr i pt i on P a r t  No. Notes

7-31 P.C. Board A s s ’y, REC/REP Amp. PB-15M ----- — NAB

PB-15N ----------- I EC

7-32 p.C. Board A s s ’ y, Mother PB-76D

7-33 Guide, P.C. Board (CN7B-023)

'  7

7-34 Cover, Bottom, Amp. A104809

7-35 Pad, Re ta ine r A104818

7-36 Pad, Re ta ine r A1Q4819

7-37 Washer, Trim, Panel KZ6C051

7-38 Washer, V in y l ,  Panel KZ6C011
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E X P L O D E D  VIEW 7. A M P L I F I E R  A S S E M B L Y
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P A R T S  L I S T  8. C O N N E C T O R  P A N E L  A S S E M B L Y

Ref. No. Descr i pt ion P a r t  No. Notes

8-1 Pane l,  Connector, Amp. A104805

8-2 Connector, 3 Socket, XLR Type CN103046

8 -3 Connector, 3 P in ,  XLR Type CN103045

8-4 Connector, Male, Power Supp ly CN225135

8-5 Connector, Male, E rase/Record  Head CN220134

8-6 Connector, Male, Reproduce Head CN216127

8-7 Clamp, Connector CN7B-061

8-8 Connector, Female, Power Supp ly CN225136

8 -9 Connector, Female, Erase/Record  Head CN220200

8-10 Connector, Female, Reproduce Head CN216128

8-11 Cable  A s s 'y ,  Power Supp ly ZA-62Z

8-12 Cable  A s s ’y, E rase/Record  Head ZA-62Y

8-13 Cab le  A s s 'y ,  Reproduce Head ZA-62X

8-14 Cover, V en t i I  at ion K105815

8-15 Cover, Rear, T ra n sp o rt T506601

8-16 Panel,  Connector, T ran sp o rt T506602

8-17 Receptac le ,  A.C. In le t ,  Power CN603012

8-18 T e rm in a I, Ground CN901040

8-19 Connector A s s 'y ,  Remote Contro l CN7C-006

8-20 Angle, V e n t i l a t io n  Cover KZ3A045

8-21 Washer, Trim, Panel KZ6C051

8-22 Washer, V in y l ,  Panel KZ6C011

1 0 - 2 2
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E X P L O D E D  V I E W  8. C O N N E C T O R  P A N E L  A S S E M B L Y
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SECT ION 10

P A R T S  L I S T  9. C A S E  A S S E M B L Y

Ref.  No. Descr i pt ion P a r t  No. Notes

9-1 Amp I i  f ier A s s 'y A1048

9-2 Board, S ide ,  L K105801

9-3 Board, S ide ,  R K105802

9-4 C o ve r , Vent i I at i on K105815

9-5 Reel A s s 'y KW-2E

9-6 Tens ion  Arm A s s 'y  A KA-2H

9-7 Head A s s 'y KH-2K

9-8 Impedance R o l l e r  A s s 'y K 1 -2D

9-9 Capstan A s s 'y KC-4V

9-10 P i nch R o l Ie r  A s s 'y KP-2H

9-1 1 Tension  Arm A s s 'y KA-21

9-12 Contro l Sw itch  A s s ' y  A CB-234

9-13 Cover, F ront,  Upper K 105814

9-14 Contro l Sw itch A s s ' y  B CB-238

9-15 Stud, Spacer, Cover KZ7B134

9-16 P la te ,  R e ta ine r ,  F ron t  Cover K105804

9-17 Channel, R e ta in e r ,  F ront  Cover K105807

9-18 Frame, Bottom K105812

9-19 Cover, Bottom K 10581 6

9-20 Ang le ,  R e ta ine r ,  F ron t  Cover K105819

9-21 B racke t,  L, F ron t  Cover K 105820

9-22 B racke t,  R, F ron t  Cover K105821

9-23 Angle , R e ta in e r ,  F ront  Cover K 105818

9-24 Cover, F ront K105817

9-25 Foot CY4058

9-26 Washer, Trim, Panel KZ6C028

9-27 Washer, Trim, Panel KZ6C051

9-28 Washer, V in y l ,  Pane I KZ6C011

1 0 - 2 4
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E X P L O D E D  V I E W  9. C A S E  A S S E M B L Y
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SECTION 10

DARTS L IS T  10. PACKAGING

D e s c r 1pt i on P a r t  No. Notes

iase, Pack ing K705301

Pack in g ,  Top K705302

0-3 Cover, A cce sso ry  Box K705710

-4 A cce sso ry ,  Hold Down Knob KW0HC

10-5 A cce sso ry ,  Ree l,  NAB 10 1/2” ZA-51H

10-6 A cce sso ry ,  I n s t r u c t io n  and 0S3-035

Maintenance Manual

10-7 Cover P o lye th y le n e PZ9C047

10-8 Cover, C lo th PZ9C034

10-9 Pack in g ,  Bottom K705309

10-10 Pack in g  S ide K705312

1 0 - 2 6
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EXPLODED VIEW 10. PACKAGING

1 0 - 2 7



S E C T I O N  10

10-4 P IN  IDENTIFICATION

The f o l l o w in g  t a b le  shows the  p in  i d e n t i f i c a t i o n  of a l l  d iodes, LEDs 

t r a n s i s t o r s ,  and in te g ra te d  c i r c u i t s  ( IC s ) ,  used in the  c i r c u i t s  o f 

t h i s  equipment.

DIODES
CM

PNS2VB20 
* (S2VB20)

PNS4VB10 
■v (S4VB I0) 

PNS5VB20 
(S5VB20)

BOTTOM VIEW

D-2

PN1S1588 
( I SI 588) 
PN1N4448 
( 1N4448 

o r
FDH9615)

LED

PNTLR124 (TLR 124) 
PNTLYI24 (TLY 124) 
PNTLG124 (TLG 124A ) 
PNTLOI24 (TLO 124)

BOTTOM VIEW

PN TLG 208 
(TLG208)14-

D-3

y = PNSMl-02
(SM-1A-02)

1 .  ANODE
2. CATHODE

PNTLR 206 
(TLR206) 

PNTLG206 
(TLG206)

D-4

= c
CATHODE AHOOF

PNR022EB
(RD22EB)
PNR6.2EB
(RD6.2EB)

1. ANODE
2. CATHODE

D-8 PHOTO INTERRUPTER
PNON1 102 
(ONI 102)

MARK

D-9

LED DISPLAY PNFND367
(FND367)

Segment A 

Segment B

Segment C

Decimal Poin

Common Cath

1 0-28



SECT ION 10

TRANS ISTOR

Tr-1

Tr-2

Tr-3

Tr-4

Tr-5

Tr-6

Tr-7

BOTTOM VIEW

QA720R
(2SA720R)
QA1015GR
< 2SA1015GR)
QAI020Y
(2SA1020Y-)
QC1685R
(2SC1685R)
QC1815BL
(2SC181 5BL)

QA798G
(2SA798G)

B1 Cl E C2 B2
• • • • •

BOTTOM VIEW

QB564L
(2SB564L)

BOTTOM VIEW

o

o 1

QB61 6R 
(2SB616R1

QC2324K
(2SC2324K)

3 C 
3 C

Q2SK105J 
(2SK105J) 
Q2SJ74BL 
( 2SJ74BL)

BOTTOM VIEW

Q2KI46BL
(2SK146BU

BOTTOM VIEW

1C
c - 1  TRANSISTOR ARRAY 

ITD 62301 
(TD 62301 )

TOP VIEW

0 2  TRANSISTOR ARRAY

IM54533P 
(M54533P)

inz-o : 

I

I N4—

IN6-

GNO [~ Q

s J

— r p

&

~ 02

- OJ

- 04

- 05

- 06

- COM

TOP VIEW

1 06
IHAI2017
(HA12017)

3 C=

5 C

6 C

1 c

V

PiN FUNCTION . 

i OuT 6 in  ♦
3 BIAS 7 IN -
* -Vcc 8 * VCC
5 CO**3.

I c —3 VOLTAGE REGULATOR 

IHC14305 (uPC14305) 
IHC14 31 5(^PC 1431 5) 

or
I E 1 5UC (u A781 5l)C) 
INC 14324(uPC 14324)

n  d

TOP VIEW
C-4 VOLTAGE REGULATOR 

IMC791 5C 
(MC7915CT) 
or
IE 7915UC 
(uA7915UC)

T O

M

2  Q. 0-

o o

TOP VIEW

IC-5 I-0001 
(NJM4559DE) 
I -0009 
(NJM4556DE)

P IN  FUNCTION
1 A OUTPUT
2 A -IW U T
3 A+INPUT
4 V-
5 B«IH»UT
6 8-lrtMT
7 0 OUTPUT
8 V*

TOP VIEW
1 C - 7  lRC5550B 

(RC5550B)

GROUK) f~T 

rRiGGERQ 
OUTPUTCI 
RESET [7

D vcc
D̂ISCHARGE

^~] Tk«EShOlO

V ]  CONTROL
VOLTAGE

TOP VIEW

10-29



S E C T I O N  10

IC -8
D E C K  CONTROL

CtR

FT?©? 
Sm 1 !■ t£r

CL
CL 
CL
f~T

tjp sr k  f~5~ 
re*t 

T7*o
REC

SOLENOID ACL. 

REC OFF 

PLAT ACL 

MOTO FWO

N.C

RESET

GNQ
0SC1

0SC2

"tcf
»cc

*cc

Ha
d
DZ
HE
HE
d

w 3a

m
33
3D
33
33
33
>3

1-0012
STRB2 

STRB1 

GNO 
SAFETY 

DIRECTION 

STOP/MOVE 

MOT.REV/ri) 

0
MODE 

DATA

JD ACL.LONG/SHORT

sol MOT READY

PA5

m REV

21 EDIT

~w. STOP

m f .fmd

REM

J}J PLAT

REC

TO P V IEW

IC-9
D IR E C T IO N I-0012

STuP/mOvF | p ---- 42 | DIRECT ION (F*U/5T<
MOVE/5T3P [_T 3D <»<x

L Z 3 3  mcc •
ono. -̂mORT [~ r 3 3

gw) r r 3D
m 3D
CL 3D
Q j D
d 3D
n r 3D
o r m
o z SI 1 -L* B

EE ID  • <A

cn 3D
RESEr QT I E

ONO QQ 3D
DSC' QT a
GSC2 QT I E  o
SCT QT a  - MOVE

*cc |7o 7T1 b sense  clock

*cc EE 77 1  a

TO P V IE W

IC-10
1-0012

TOP V I EW TO P V I E W

1 0 - 3 0



SECTION 10

IC—19 IMC 14073
(MC 14073B)

TOP VIEW

IC-20
IMC 14081 
(MC 14081B)

33 'do

TOP VIEW

IC-21
IMC 14538 
(MC 14538B)

C-22 IMC 14584 
(MC 14584B)

TOP VIEW

C-23
IMSM 561 
(MSM 561RS)

IC-24
IALS05N 
(SN74LS05N) 
IA06N 
( SN7406N)

TOP VIEW

IQ-25 IA07N
(SN7407N)

TOP VIEW

C-26
IALS190N 
( SN74 LS190N)

TOP VIEW

C-27
IALS259N 
( SN74LS259N)

1 0 - 3 1



MX5050 MK-III 4 TAPE RECORDER

SCHEMATIC DIAGRAMS
TYPE L

OTARI PART No. ASSEMBLY NAME DWG. No

PB76E0A Head Connection PCB Ass'y 4-28961
T50660B Tape Transport Wiring Diagram 

Timer PCB Ass'y
3-9053

PB82L0A 4-28963
PB44S0BA Control PCB Ass'y 

MIC ATT PCB Ass’y
3-9052

PB82R0A 4-28965
PB15M0A ■. REC REP AMP PCB Ass'y 3-8499
PB45E0A AMP Control PCB Ass'y 3-6649
PB76D0A Mother PCB Ass'y 3-6287
PB15A0A Head Phone PCB Ass'y 3-6399

MX5050 MK-III 4 
22.DEC.1983
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i*r

CHS MIC S I &  ( / l / S

( A V  t  )

1*  a

TYPE NO(A )T0 
( )AT THE END

A W

■ ( Z E D

^  S W  80/ :  M IC  A tizyiupctcr C W  O JB  or - 2Z odB

\r\
l>"

“  i ?--

kE  &g> 
'N

i>y;,: ; C"*

7 ; $
! ^

_  > 1
•" i o

! xis
. ■ !?? * ~ ; 1 
' '<>

§

&

7̂
ea
1

tcM attrs-t

*  'f *~  ->
v .

^  n e m a *  ?XJ
9-0-

* !A A X

tt «

ft JL

® ?!

g  a
OS j 1 s  — %a

I S ? z
T l l E K S

-tfi. nc

/
m m m

' «  S  S  &  3£ £  *t

®5*:
f - B S 2 k

OQ ̂ 2
M IC  A T T - P C S  / - -  y

IE ^
C IR C U IT  D i A 6 r 'A ‘U\

a jix 30 TET f- B e  2 B  0  A

c
CC
cc

02 - 37, 10 - 90 - 5,000 / W
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I T  ^

S*j i t H
H / IP / i l  S U P  4

? u : 4< O  1 *  ^

s j f s :vO 'Q i(9  •»,!.
e .RUS 
©  /*  -i >■ —

3 *  r / _ S _ U  ( 5

-s IsT if I s  '
,.<1̂  x^ su  *SSTa - 5t - -<fto— ■-----

T Y P E  N0( X)TO  
( 'AT  THE END.

• FancTTon o f
Sw T e h s Relay

Ref. Sio frac tion

SW !0 | Output 
Level SV (+<*«•)

3W2o 1 Input 
Ls« /  CV

H< J*
(*4adm)

RLSol Recoral
Relay

Normal
OFF

4. £ 01 £ 
r 'j "» 2*s. ;£ “ | 5 ___-Ur:

©t: r
+  ̂© | <« lie? ^

• U1 ©T2 5

- 9 \ u
D

OS * ?0 S ’d U s U r i U s
»  1 *  „

3 / !  U 2 " s d * ; * “s-e il C?/^ i C? / i l  S / s l  S ? f ! * ? s i !  * ! ? ft?3® f ? .» « iC2 n l C2 l » | C? 2 |

M
A
3

H s ML •V NL  ! NL 1 N N i 3 x i  2 .3 k ro t  | 4 ./k 4 3k  1 ‘00+\ ML |“ “ ^ ! 42S .v l  ! .o r

L 5 ML N M - j  S L  1 M | M 3.3 t i  7.5*1 / a *  1 NL « k U ° n aM5 i  m l  :a» 2 ? ./< i /of
| S/O. ?Oi©331

I

c

•M ■vL ML NL 1 ML | S  1 ML / .S r ! 4 .7k : ; o * l  NL •«. ! 42S 4 ./ lt |  OK
220. jO£«>65;acci2iC^j

L _ t _ V U L ,y M 1 M 1 y  | M NL?*! 7 .5x: ■o r | ? ./k 22^ iJ^ ?jM a2?p .0Ar3 ? ./ « !  IOK

Function  o f
P o re n f io m e f'e r?

Pef. No.
Y R io i L_S£L/REp  Cg^l
m o  2 f f i f s o  ES  (  H 3
'yg<o3 RER-PO E a  < <■ ryeed )

Low Fnr^-u«»<y 
C-o**p*.nv*Tion

UR / 0 5 R£PRO /e re /
/ R io 6 _ I / V P ' J T  ie re /
VRIO 7
VRIOR
VR2 0/ T E S T  n x c  Lerei
VR2o2 RECORD c f l .C L  5o*«<1

M .2C3 RECORD *Q  (H  S ce ftil
VR204 R EC O R D  L e v e l
V *  2 o.-7 _£ fC .O FD  Q M S Leye/
v«  ro ? Sv—. , t ^  Ad,fm St
l/R 1 1 

(-1 0 )
2 /« E

rVPOT le ve l
H? H I 

( 'H 4 )
M IC

IN P U T  Lev e l

R e fe re n c e
S lu b b e r

0 T 4 R Z  L  . 
ftrt- A ^ j D e s c ^ o "

IC

/O l. 201 IR/1 120 n  1 HAIZOIl
(0 2 .3
2 0 2 .3 1 -0 0 0 f HJH4SS9DE

J ° 4 1 -0 0 0  <? UJ HU 5560
20C . 3o<t IpfC M o / I  1 MCI40H  S
2 0 S lM Ctoo/3  i MC/<?o!3fl
3 0  1 _ IM C W 0 /5  1 He. lo o t s 9
3 0 2 IMCIOSZQ  I ,MC/«S-.?«7S
2 0 3 INC 10071 | HC/407IR

9

/0 3 <lA7<t8Q 1 2 7^ 79 R 6
io g ,2 o i
2 0 2 -5 - 0 f llo ,S 4 R

COP . !0 GW 72oR i 2S3 720 R
109, J3^S 
2»6 .3  
2H. 12 
3o/

a c i8 lS 3 L

2SC18JSSL
2SC14SQK

101. S . 6 
io 3 . n  
2 o2 .0

Q 2 S K IO S J
2ZXIOS3

Q C /gaaS  I2SC /9 3U H
107. io.i2  
/ / 7 - 9
lo t. 3 .5

Q 2 S J7 C S L 2 S J  7<lBL 
^sjiaav.^aL

D

!o5~ Jju . ‘2 
ZOZ.’J 
2 oS^ 8. il 
?»/. ?

PN/SJS3S

>5 IS 83 
iS 953

7ol.~9.IO
203 /o/ ,•'

PN SM I-o? SHIAo2

2i? n / v o e o fl
io?. <2.9.10 
/ / 3 - 5  
C ><1

PNRD22Z8
RO 22 E 8

RL 3o/ p r ? Yc o s : >71/-iooZU

Wl£S • ? « («  OTH»nnst sncrico
‘ "  iv. H.'n •*< .1' in r>
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T®-------------------

|3 cm

TEST CSC ;v  f
5 x 7  CCMM. ^

* 5v yf-ii-i.

£$ z O.OIM m 
©

-,•>/?) OH! REC 
~(A F -f ii6 j— ^ 7 ~ °  5 7

yf 2 SEC.
-(*7̂4/?)— 4̂) Q 3 7

—(-if- -<(0) CH3 REC 

-(AF-■><*)— —o 57

CW4 REC

-Ca p -a If)— ^  O 57

*5/4
ios " V

-|-----o */5v
P\O504

C5IS„ ̂ n K M * #-*Tj ’ /TEST OSC

.AF-A4. ) f e  ST 0SC.
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—̂ - c

fgs

J57 (---■ 3.?>-
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