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Important Safety Precautions

Prior to shipment from the factory, JVC products are strictly inspected to conform with the recognized product safety and electrical codes of
the countries in which they are to be sold. However, in order to maintain such compliance, it is equally important to implement the following

precautions when a set is being serviced.

@ Precautions during Servicing

1. Locations requiring special caution are denoted by labels and
inscriptions on the cabinet, chassis and certain parts of the
product. When performing service, be sure to read and comply
with these and other cautionary notices appearing in the opera-
tion and service manuais.

2. Parts identified by the /\ symbol and shaded (
critical for safety.

Replace only with specified part numbers.

Note: Parts in this category also include those specified to
comply with X-ray emission standards for products using
cathode ray tubes and those specified for compliance
with various regulations regarding spurious radiation
emission.

) parts are

10. Products using cathode ray tubes (CRTs)

In regard to such products, the cathode ray tubes themselves,
the high voltage circuits, and related circuits are specified for
compliance with recognized codes pertaining to X-ray emission.
Consequently, when servicing these products, replace the cath-
ode ray tubes and other parts with only the parts specified.
Under no circumstances attempt to modify these circuits.
Unauthorized modification can increase the high voltage value
and cause X-ray emission form the cathode ray tube.

3. Use specified internal wiring. Note especially:
1) Wires covered with PVC tubing
2) Double insulated wires
3) High voltage leads

4. Use specified insulating materials for hazardours live parts. Note
especially:
1) Insulation Tape
2) PVC tubing
3) Spacers
4) Insulation sheets for transistors

5. When reptacing AC primary side components (transformers,
power cords, noise blocking capacitors, etc.) wrap ends of wires
securely about the terminals before soldering.

S o

Fig. 1

6. Observe that wires do not contact heat producing parts (heat-
sinks, oxide metal film resistors, fusible resistors, etc.)

7. Check that replaced wires do not contact sharp edged or pointed
parts.

8. When a power cord has been replaced, check that 10—15 kg of
force in any direction will not loosent it.

Power cord

Fig. 2

9. Also check areas surrounding repaired locations.

11, Crimp type wire connector
In such cases as when replacing the power transformer in sets
where the connections between the power cord and power
transformer primary lead wires are performed using crimp type
connectors, if replacing the connectors is unavoidable, in order
to prevent safety hazards, perfomr carefully and precisely
according to the following steps.

1) Connector part number : E03830-001
2) Required tool : Connector crimping too! of the proper type
which will not damage insulated parts.
3) Replacement procedure
(1) Remove the old connector by cutting the wires at a point
close to the connector.
Important : Do not reuse a connector {(discard it),

o B o
N V%

14

Cut close to connector
Fig. 3

(2} Strip about 15 mm of the insulation from the ends of the
wires. If the wires are stranded, twist the strands to avoid
frayed conductors.

15 mm

Fig. 4

(3) Align the lengths of the wires to be connected. Insert the
wires fulty into the connector.

Metal sieeve

Connector

Fig.5




(4) As shown in Fig. 8, use the crimping tool to crimp the
metal sleeve at the center position. Be sure to crimp fully
to the complete closure of the tool.

Crimping tool

Fig. 6

{5} Check the four points noted in Fig. 7.

Crimped at approx. center

Not easily pulled free
of metal sleeve

=

Conductors extended
Wire insulation recessed more than 4 mm

Fig. 7

o Safety Check after Servicing

Examine the area surrounding the repaired location for damage or deterioration. Observe that screws, parts and wires have been returned
to original positions, Afterwards, performe the following tests and confirm the specified values in order to verify compliance with safety

standards.

1. Insulation resistance test
Confirm the specified insulation resistance or greater between
power cord plug prongs and externally exposed parts of the set
(RF terminals, antenna terminals, video and audio input and out-
put terminals, microphone jacks, earphone jacks, etc.). See
table below.

2. Dieiectric strength test
Confirm specified dielectric strength or greater between power
cord plug prongs and exposed accessibie parts of the set (RF
terminals, antenna terminals, video and audio input and output
terminals, microphone jacks, earphone jacks, etc.). See tabel
below.

3. Clearance distance
When replacing primary circuit components, confirm specified
clearance distance {d}, {d’) between soldered terminals, and bet-
ween terminals and surrounding metallic parts. See table below.

d

Primary circuit terminals

4. Leakage current test
Confirm specified or lower leakage current between B {earth
ground, power cord plug prongs) and externally exposed accessi-
ble parts {RF terminals, antenna terminals, videoc and audio
input and output terminals, microphone jacks, earphone jacks,
etc.).

Measuring Method: (Power ON)

Insert load Z between B {earth ground, power cord plug prongs)
and exposed accessible parts. Use an AC voltmeter to measure
across both terminals of load Z. See figure and following table.

Exposed accessible part

AC voltmeter
({high impedance}

Earth ground,

Chassis power cord plug prongs
a Flg. 9
Fig. 8

AC Line Voltage Region Insulation Resistance Dielectric Strength Clearance Distance {d}, {d’)
100 V Japan 21 mQ/500 V DC 1 kV 1 minute 2 3mm

110 t0 130 V USA & Canada — 900 V 1 minute 2 3.2mm

2 6 mm (d)

* 130V E =

11010130 urope 210 mQ2/500 V DC 4KV 1 minute > 8mm (d)

200 to 240 V Australia = la: Power cord)

*Class Il model only. Table 1 Ratings for selected areas
AC Line Voltage Region Load Z Leakage Current (i} Earth Ground {b) to:
100V Japan ° 1' k'SZ' ° i<1mArms Exposed accessible parts
0.15 uF
110 to 130 V USA & Canada "‘R\;};‘; = iS05mArms Exposed accessibie parts
PS 0.7 mA peak Antenna earth terminals

110 t0 130 V Europe 2k i£2mAdc

220 t0 240 V Australi O AAA—O i<o.

ustratia i 7 mA peak Other terminals
50 k2 i< 2mAdc

Table 2 Leakage current ratings for selected areas

Note: This table is unofficial and for reference only. Be sure to confirm the precise values for your particular country and locality.
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SECTION 1
GENERAL DESCRIPTION

1-1 INTRODUCTION

This manual provides service information for the JVC
VHS Models HR-3300EG and HR-3300EK. The manual
describes the principies and adjustments of mechanical
electrical operations for this model.

Service procedures given herein cover only field mainte-
nance service. Adjustments which require high-level
instruments, jigs and technigues are excluded, since they
should be performed at the factory.

Due to design modifications, the servicing
procedures and data given in this manual are
subject to possible change without prior
notice.

VHS

Only cassettes marked VHS can be used with this video
cassette recorder.

1-2 WARNING FOR HR-3300EG

WARNING:

TO PREVENT FIRE OR SHOCK HAZARD,
DO NOT EXPOSE THIS APPLIANCE TO
RAIN OR MOISTURE.

POWER SYSTEM

Connection to the mains supply

The operating voltage of this video cassette recorder
is preset to 220 V ~v at the factory.

Before connecting to mains, check that the voltage
selector on the rear pane!l is set to the same voltage
as your local mains supply.

Adapting to local power line

The video cassette recorder operates on either 110,
127, 220 or 240 V~ . The voltage selector can be re-
set as follows.

Turn the fuse holder and remove the holder. Pull out
the voltage selector plug and reinsert it so that the
proper voltage appears at the cutout.

If any doubt exists regarding this setting, consult your
JVC dealer.

IMPORTANT: It is permissible to record television
programmes only in the event that third party copy-
rights and other rights are not violated.

POWER SWITCH

The mains switch is located on the rear connector
panel. Setting this switch to OFF removes all applied
power from the set inciuding the timer clock. Switch-
ing on and off the VCR section is performed with the
front panel operation switch having three positions;
TIMER/SLEEP, OPERATE and STAND BY.

1-3 WARNING FOR HR-3300EK

IMPORTANT (In the United Kingdom)
Mains Supply (AC 240 V~, 50 Hz only)

IMPORTANT

Do not make any connection to the Larger Terminal
coded E or Green. The wires in the mains lead are
coloured in accordance with following code:

Biue to N (Neutral} or Black
Ci Brown to L {Live) or Red

If these colours do not correspond with the terminal
identifications of your plug, connect as follows:
Blue wire to terminal coded N (Neutral) or coloured
Black. Brown wire to terminal coded L (Live) or
coloured Red.
If in doubt— consult a competent electrician.
Note:
We recommend that you should disconnect the AC
cord from the outlet.

WARNING:

TO PREVENT FIRE OR SHOCK HAZARD,
DO NOT EXPOSE THIS APPLIANCE TO
RAIN OR MOISTURE.

POWER SYSTEM

Connection to the mains supply

The operating voltage of this video cassette recorder
is preset to 240 Vv at the factory.

Before connecting to mains, check that the voltage
selector on the rear panel is set to the same voltage as
your local mains supply.

Adapting to local power line
The video cassette recorder operates on either 110,

1
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Turn the fuse holder and remove the holder. Pull out
the voltage selector plug and reinsert it so that the

JVC dealer.

127, 220 or 240 V ~. The voltage selector can be re-
set as follows.

proper voltage appears at the cutout.
If any doubt exists regarding this setting, consult your

rights and other rights are not violated.

IMPORTANT: It is permissible to record television
programmes only in the event that third party copy-

POWER SWITCH

The mains switch is located on the rear connector
panel. Setting this switch to OFF removes all applied
power from the set including the timer clock. Switch-
ing on and off the VCR section is performed with the
front panel operation switch having three positions;
TIMER/SLEEP, OPERATE and STAND BY.

1
°

1-

Format
Video recording system

Video signal system

-4 FEATURES

Recording and playback for long periods (180 min.)
are possible. Operation is very easy.

Crisp, clean pictures. AGC system assures continuous,
high-quality recording and playback.

Compact and light weight.

Programmes, even though not being viewed, can be
recorded.

Timer recording is possible using the built-in timer,
Audio dubbing is possible.

Sleep timer facility is included.

Low power consumption of 28 watts. (35 watts when
using automatic heating is activated.)

Those tapes recorded on PAL-standard VHS recorders
are totally interchangeable between different VHS
recorders.

5 SPECIFICATIONS FOR HR-3300EG

: VHS PAL standard

: Rotary, slant azimuth two-
head helical scan system

: PAL colour (system G) &
CCIR monochrome signals,

625 lines
Tape width :12.7 mm
Tape speed 1 23.39 mm/sec

Recording time
Power requirement

: 180 min. (JVC E-180 cassette)

able (to be adjusted by your
dealer), 50 Hz, 35 watts (in-
cluding Video timer)

1-2

: 110/127/220/240 V AC select-

Temperature Operating :
Storage
Aerial input

Aerial output

Video signals
Input
Output
S/N ratio
Horizontal resolution

Audio signals
Input

Output

S/N ratio

Frequency response
Video timer

Type

Timer accuracy

Dimensions

Weight
Accessories provided

5°C to 40°C

1 —20°C to 60°C
: VHF Band |, channels 2—4;

VHF Band IHll, channels 5—12;
UHF Band IV/V, channels 21
— 69

: UHF channels 43 —-47 (Adjust-

able)

:0.510 2.0 Vp-p/75 ohms
: 1.0 Vp-p/75 ohms
:40dB

: Colour

More than 240 lines
Monochrome

More than 290 lines

: Mic —67 dBs/10 kohms

Line —20 dBs/50 kohms

: Line 0 dBs/1 kohm
: More than 40 dB
: 70 Hz —~ 8 kHz

: 24-hour LED digital indication
. Excellent, locked to power line

trequency

1453 mm(W) x 147 mm({H)
x 314 mm (D)

1 13.9 kg

: Power cord :QMP3950-183
Video cassette : E-30
Dust cover 1 PU44884-3
Aerial cable : PU43294B

1-6 SPECIFICATIONS FOR HR-3300EK

Format
Video recording system

Video signal system

Tape width

Tape speed
Recording time
Power requirement

Temperature Operating :
Storage
Aerial input

Aerial output

: VHS PAL standard
. Rotary, slant azimuth two-

head helical scan system

: PAL colour {system |) &

CCIR monochrome signals,
625 lines

:12.7 mm

1 23.39 mm/sec

1 180 min. (JVC E-180 cassette)
1 110/127/220/240 V AC select-

able (to be adjusted by your
dealer), b0 Hz, 35 watts (in-
cluding Video Timer)

5°C to 40°C

: —20°C to 60°C
: UHF Band 1V/V, channels 21

-69

: UHF channels 43 —-47 (Adjust-

able)



Video signals

Input :0.51to 2.0 Vp-p/75 ohms
Outpur : 1.0 Vp-p/75 ohms
SN ratio 40 dB
Horizontal resolution @ Colour; More than 240 lines
Monochrome;
More than 290 lines
Audio signais
Input s Mic —867 dBs/10 k ohms
Line —20dBs/50 k ohms
Output » Line 0 dBs/1 k ohm
S/N ratio : More than 40 dB

Frequency response 1 70 Hz — 8 kHz

Video timer

Dimernsions

Type
Timer accuracy

¢ 24-hour LED digital indication

: Excellent, locked to power line
frequency

ARSI mmiW) x 147 mmi{H)

x 314 mm{D)

Weight 0 13.9 kg

Accessories provided : Power cord cPU4GT28
Video cassetie : E-30
Dust cover PU44884-3
Aerial cable 1 PU43294A

1-7 PRECAUTIONS

Handling and storage

@ Handle the

Avoid using the HR-3300E
conditions:

under the following

— extremely hot, cold or humid places,
— dusty places,
— near appliances generating strong magnetic fields,
— places subject to vibration, and
— poorly ventiiated places.
Be careful of moisture condensation,
Avoid using the HR-3300E immediately after mov-
ing from a cold place to a warm piace or soon after
heating a room which was cold, the water vapor in
warm air will condense on the still-cold video head
drum and tape guides and may cause damage to the
tape and the recorder.
HR-3300F carefutly,
Do not block the ventilation openings.
Do not place anything heavy on the recorder.
Do not place anything which might spill and cause
trouble on the top cover of the recorder,
Utilize the accessory cover to prevent dust and dirt
from accumulating on the recorder.
Use in horizontal {flat) position only.
In case of transportation,
Avoid violent shocks to the recorder during pack-
ing and transportation,
Before packing, be sure to remove the cassette
from the recorder.

Video cassettes

*

The HR-3300E employs VHS type cassettes only.
E-180 for 180 minutes, E-120 for 120 minutes, E-80
for 60 minutes and E-30 for 30 minutes of recording.
Video cassettes are equipped with a safety tab to pre-
vent accidental erasure. When the tab is removed,
recording cannoct be performed. {f you wish to record
on a cassette whose tab has already been removed,
use adhesive tape to block the slot,

Avoid exposing the cassettes to direct sunlight, Keep
them away from heaters.

Avoid extreme humidity, violent vibrations or shocks,
strong magnetic fields {near a motor, transformer ar
a magnet) and dusty places.

Place the cassettes
vertically.

in cassatte cases and position

Maisture condensation

{T you pour a cold liquid intc a glass, water vapor in
the air will condense on the surface of the glass. This
is called moisture condensation.

Moisture condensation on the head drum, ane of the

most crucial parts of the HR-330CE, will cause
damage to the tape.
Moisture in the air will condense on the HR-3300E

when you move the unit from a cold place 1o a warm
place, after heating a cold room or under extremely
humid conditians.

Should the PLAY key return to its previous position
by ftself right after being depressed, the cause may he
maoisture condensation, |f such is the case, repeat the
FF and REW operations.

The HR-3300FE is equinped with a moisture conden-
sation prevention circuit. This circuit operates only
when the rear panel POWER switch is turned ON,

1-8 CONTROLS AND CONNECTORS FOR
HR-3300EG
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PAUSE key

Depress to stop the tape temporarily during record-

ing or playhack,

AUDIO DUSB key

Depress together with the PLAY key to record
sounds on a pre-recorded tape.

REC key

Depress together with the PLAY key for video and
audio recording. {Sounds are also recerded simul-
taneously.} Depress oniy the REC key to monitor
signals which you are going to record.

REW key

Depress to rewind the tape.

STOP key

Depress to stop the tape.

PLAY key

Depress to play back the tape. Depress together
with the REC key for reccrding.

FF key

Depress to fast-forward the tape.

EJECT key

Depress to open the cassette holder,

TAPE counter

Convenient in finding the starting point of a
desired part of the tape,

Counter reset button

Depress to reset the counter to 000"

1.

12.

13.

14.

15,

16.

17.

18.

19.

20.

21.

22.

23.

24,

25,

26.

27,

SEARCH button

With this button depressed, the tape stops auto-
matically when the counter reaches 999" during
rewinding.

Pre-tuning control compartment cover

Opening the cover makes accessible the built-in
electronic tuner pre-tuning controfs.
Compartment cover release tab

Press to open the cover. See pages 7 and 9.
VHF/UHF band selectors

A three-position switch for seiecting the VHF low
channels (channel 2 to 4}, VHF high channels
(channel 5 to 12) and UHF channels (channel 21
— B9 is provided for 8 separate channels.
Pre-tuning indicators

indicate the channel to which each programme
selector is tuned.

Pre-tuning controls

Turn in either direction to tune in 8 different tele-
vision stations.

Programme indicator lamps

The green LED's indicate which programma you
are recording.

Pushbutton programme selectors

Press for reception from stations pre-tuned by
means of the prclrumng controls,

STAND-BY switch

Set to OPERATE for switching on the recorder
and to STAND BY when you are not using the
recorder. Set to TIMER/SLEEP for recording while
away or after you fall asleep,

Indicator lamp

Lights when the operation switch is in the
OPERATE position or when the recorder is in the
record or piayback mode with the operation switch
set at TIMER/SLEEP.

VIDEQ/TV switch

Set to TV to view TV programmes. Set to VIDEO
to view playback,

REC SELECT switch

Set to TV for recording from the buift-in tuner,
Set to AUX for video recording from a camera or
other sources.

MIN {(Minute) button

Pressing once advances the time indication by one
minute. Employ for correct time and timer settings.
HOUR hutton

Pressing once advances the time indication by one
hour. Employ for correct time and timer settings.
TRACKING control

Permits picture adjustment during playback.
MIC jack

Connect a microphone for audio dubbing.
SELECT switch
Held up to the TIMER SET position to set the



Hold down to the TIME ADJ
position to adjust to the correct time.

28. Receording indicator lamp
Lights when the REC key is depressad.

29. POWER switch
Switching ON applies mains power to the set. To
switch off the set completely, set the POWER
switch to OFF. This also switches off the timer
clock.

30. ANTENNA connector
Connect an external antenna to this connector.

31. VIDEO IN terminal
Connect a video camera.

32. AUDIO input/output DIN socket
Connect a tape recorder or other audio sources or

switch-on  time.

connect the audio output line of a video camera.
33. RF OUT connector
Caonnect to the antenna connecior of a TV receiver
through the aerial cabte provided.
34. VIDEO OUT terminal
Video signals being recorded or played back are
avaitable from this terminal.
35. Video mode switch
This is effective both for recording and playbacic.
AUTO : The circuit is automatically switched
for colour or biack/white mode. This
position is sufficient for most purposes.
COLOUR : Set to this position when the input or

ayback video signal is in colour. 1.

BAN © Set to this position when the input or

playback signal is monochrome,

36. AC IM socket 2.
Connect the AC power cord {provided) 1o this
socket.
37.  Fuse holder/Voltage selector 3.
Use a 1 AT fuse. To.reset the operating voltage,
first remove the fuse and reinsert the voltage
selector plug to its proper setting.
1.2 CONTROLS AND CONNECTORS FOR 4.
HR-3300EK
5,
6.
7.
8.
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PAUSE key

Depress to stop the tape temporarily during record-
ing or playback.

AUDIO DUB key

Depress together with the PLAY key to record
sounds on a pre-recorded tape.

REC key

Depress together with the PLAY key for video and
audic recording. (Sounds are also recorded simul-
taneously .} Depress only the REC key to monitor
signals which you are going to record.

REW key

Depress to rewind the tape.

STOP key

Depress to stop the tape.

PLAY key

Depress to play back the tape. Depress together
with the REC key for recording.

FF key

Depress to fast-forward the tape.

EJECT key

Depress to open the cassette holder,

TAPE counter

Convenient in finding the starting point of a
desired part of the tzpe.

Counter reset button

Depress to reset the counter to 000",

1-5



11. SEARCH button 28. POWER switch

With this button depressed, the tape stops auto- Switching ON applies mains power to the set. To
matically when the counter reaches 999" during switch off the set completely, set the POWER
rewingding. switch to OFF. This atso switches off the timer

12.  Pre-tuning control compartment cover clocl,

Opening the cover makes accessible the built-in 29, ANTENNA connector
efectronic tuner pre-tuning controls. Connect an external antenna to this connector.

13,  Compartment cover release tab 30. VIDEO iN terminal
Press to open the cover, See pages 7 and 9. Connect a video camera.

14 Pre—tuning indicators 31, AUDIC input/out;}ut DiN socket
Indicate the channel ta which each programme Connect a tape recorder or other audio sources or
salactor is tuned connect the audio output line ef a video camera.

E t 2l )

15.  Pre-tuning controls 32, RF OUT connector '
Turn in either direction to tune in § different tele- Connect 1o the antenna connector of a TV receiver
vision stations through the aerial cabie provided.

16. Programme indicator lamps 33. VIDEQ OUT terminal
The green LED's indicate which programme you Video signals being recorded or played back are

available from this terminal,
34, Video mode switch
This is effective both for recording and playback.

are recording.
17.  Push button programme selectors

Press for reception from stations pre-tuned by R i ‘
. i AUTO : The circuit is automatically switched
means of the pre-tuning controls.

. for colour or black/white maode, This
18. Operation switch

Set to OPERATE for switching on the recorder
and to STAND BY when you are not using the
recorder. Set to TIMER/SLEEP for recording while
away or after you fall asteep.

189.  Indicator lamp

position is sufficient for most purposes.

COLOUR : Set to this position when the input ar
playback video signal is in colour.

B/W Set to this position when the input or
playhack signal is monochrome.

35.  AC IN socket
Connect the AC power cord {provided) to this
socket.

Lights when the operation switch is in the
OPERATE position or when the recorder is in the
record or playback mede with the aperation switch
set at TIMER/SLEEP.

20, VIDEOQ/TV switch
Set to TV for recording from the built-in tuner.
Set to VIDEO to view playback.

21. REC SELECT switch

36. Fuse holder/Voltage selector
Use a 1 AT fuse. To reset the operating voitage,
first remove the fuse and reinsert the voltage
selector pluyg to its proper setting.

Set to TV for recording from the built-in tuner. 1-10 CONNECTION DIAGRAM

Set io AUX for video recording from a camera or T T

other sources. —— \l'\ H\’Zr: s
22, MIN {Minute) button HR-3300EG Umy : l

Pressing once advances the time indication by one b

minute. Employ for correct time and timer settings. i
23, HOUR button
Pressing once advances the time indication by one
hour, Employ for correct time and timer settings.
24, TRACKING control

Permits picture adjustment during playback.

[red
" HH-3300E
» g :

25. MIC jack
Connect a microphone for audio dubhing.
Perwear cord Aerial eahie
26. SELECT switch ’

provided

Hold up to the TIMER SET position to set the
switch-on time. Held down to the TIME ADJ
.. . N = 1o 110027 220 o 240 v AC
position to adjust to the correct time. o (See page 1-1.)
27. Recording indicator lamp
Lights when the REC key is depressed.

Fig.1-7

1-8



Motes:

% Remove the VHF and UHF antenna cables from the
TV receiver and reconnect to the HR-330CFE as
iifustrated. The HR-3300E is then ready to record
off-the-air programmes.

% Connect the HR-3300E to the TV receiver using
the aerial cable {provided). The TV receiver is then
ready to receive TV broadcast programmes as weil as
video cassette programmes fram the HR-3300E.

In areas where breadcast signats are extramely weak,
connecting the HR-3300E o the TV rocciver may
cause detericration In picture guality. This is due to

i & single antenna being simultaneously emploved for |
both the HR-3300E and TV receiver. In such cases,
i utiitze e signal booster.

1-11

TIMEN CLOCK SETTING

HOWR MM

Whien the HR-3300E is plugged inte an AC cuiiet and
the rear pancl PGWER

ol is turnacd ON, the built-n

timer clock starts time-keeping

Setting to the correct time

1. Hold the SELECT switch down to thc TIME ADI
position.

2. Press the HOUR and MIN buttons repeatedly until
tie correct 1ime is displayed.

3. Clock operation starts when the SELECT swich e
released.

@ For accurate time setting

Advance the time indicaiion to one minute ahead of the
clock or telephone time recording. Wait for the time
signai white holding the SELECT switch down. Releass
e SELECT switch at the exact instant of the itime
signal, and the timer witl be set accuratzly 1o the currsct
lime.

1-12 VIDEO CHANNEL SETTING

The bult-in RF convertor permits playback of vides and
audio recordings through a TV receiver. The signals from
RF converter the are viewed through g vacant channel
not used for broadeasting, The converter channet of ali

umits s osel to UFFE channel 45 prior to shipment. if
channel 45 is emploved for broadeasting, the converter
channel must be reset. Consuli yvour JVC dealer for re-
setting the channel to one of the vacant channeifs be-
tween 43 and 47. Remember that channel number, This
is YOUR video channel. To view video cassettes, always
sefect this channel on the TV receiver.

1-13 BUILT-IN TELEVISION TUNER PRE-TUNING
FOR HR-3300EG

The HR-3300EG incorporates a complete television

tuner with the required tuning controls. Once you have

pro-wined to eight preferred stations, vou can select one

of therm by merely pressing one of the push-button

programme seiectors.

1. Adjusi the TV receiver channe! to UHF 45 {or youn
vides channel),

. Bet the STAND-BY switch 1o OPERATE. Now the
indicator lamp lights.

-

Fig. 1-9

3. Setthe REC SELECT switeh 1o TV and the VIDEU!
TV switch to VIDEG,

REC SELECT
AR
Fig. 1-10




4. Load a cassette and depress the REC key.

Fig.1-15

9. Press the next push-butlon programme selector and
Fig. 1-12 adjust the corresponding pre-tuning control in the
same way. Proceed in the same manner Tor the remain-
ing channeis as required.

10. Close the compartment cover. Closing it will activate

5. Press the compartment cover releass tab, and the
cover will open slightly. Then Iift up the cover com-

pietely. . ‘ . ‘
the AFT {Automatic Fine Tuning) function which

provides optimum tuning,

1-14 BUILT-IN TELEVISION TUNER PRE-TUNING
FOR HR-3360EK

The HR-3300EK incorporates a complete television
tuner with the required tuning controls. Once you have
pre-tuned to eight preferred stations, you can select one
of them by merely pressing one of the push button
programme selectors.

1. Adjust the TV receiver channel to UHF 45 {or your

video channel}.

Fig. 1-13 2. Set the owveration switch to OPERATE. Now the
indicator lamp lights.

B. Press one of the pushbutton programme selectors (for
example 4.

Fig. 1-16

3. Set the REC SELECT switch to TV and the VIDEQ/
TV switch to VIDEO.

Fig.1-14 REC SELECT

7. Set the VHF/UHF band sefector of the corresponding

number {in this case, 4)to | (VHF fow 24}, Il {VHF v
high 5—-12} or UHF (21-69) according to the station
to which you are going to tune. ALY

8. Turn the corresponding pre-tuning control to the
desired position, referring to both the tuning indicator
and the monitored picture on the TV screen simul-
taneously. Fig. 1-17

1-8



VIDEO,/ TV

Fig. 1-18

4. Load a cassette and depress the REC key.

Fig.1-19

5. Press the compartment cover reiease tab, and the
cover will open slightty. Then Iitt up the cover com-
pletely.

Fig. 1-20

B. Press one of the push button programme selectors (for

example 4).

2 @0 e 0 o0 @)
o |

__n0onnnan
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7. Turn the corresponding pre-tuning control to the
desired position, referring te both the tuning indicator
and the monitored picture on the TV screen simuli-
taneously.

Fig. 1-22

8. Press the next push button programme seiector and
adjust the corresponding pre-tuning control in the
same way. Proceed in the same manner for the remain-
ing channels as required.

9, Close the compartment cover. Closing it will activats
the AFT {(Automatic Fine Tuning) function which
provides optimum tuning.

1-15 LOADING AND UMLOADING THE VIDEO

CASSETTE
Loading
1. Depress the EXECT key. The cassette holder will pop

up.
2. Load the cassette in the proper manner as shown.
3. Press the holder down 1o lock-in the cassette.

Fig. 1-23

Notes:

® An inverted cassette cannot be nserted.

® Be sure the cassetie is fully inserted into the holdes
hefore pressing down.



Unloading

1. Depress the EJECT key after making certain that the
HR-3300E is in the STOP made. The cassetic holder
will pop up.

2. Remove the cassette,

3. Press down on the holder.

Note:

2

1-16 RECORDING TV PROGRAMMES

First make certaln that the HR-3300E
aperation. I in operation, depress the STOP key and

s ot

wait until the tape is completely unthreaded.

Preparation

2. Setthe REC SELECT switch to TV.

Load the cassette.

REC SELECT

TV

AUX

Fig. 1-26

in

3, Set the VIDEG/TV switeh to VIDED.

VIDEOQ/ TV

VIDEG

Fig. 1-27

4, Set the channel selector of your TV receiver to the
same channel as the RF converter.

5. Press the VCR programme selector correspanding 1o
the channel you wish to record.
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Fig. 1-28

6. Depress the REC key. The pictures wiil appear on the
TV screen, but recording is not yet taking place.

VD . IR

Fig. 1-28

Mote
® If the REC key cannot be depressed, check 1o sce if
the cassette safety tab has been removed.

Recording picture adjustment

Closing  the pre-tuning control compartment cover
switches on the built-in AFT (Automatic Fine Tuning)
circuit, Clear pictures are normally obtained when the
cover is firmly closed. However, if a clear picture or
correct colour is not obtained, re-perform tuning in the
manner described in 1-13,1-14 "BUILT-IN TELEVISION
TUNER PRE-TUNING".



3. To stop recording, depress the STOP key.

Snowy aicture Nao ﬁolour
Fig. 1-30
Notes: - Note:
® |f the picture is siill not clear, perform the fire tuning $ Sound from a microphone connected to the MIC jaci
adjustrent on the TV receiver, can be mixed with the TV sound being recorded.

@ [istorted pictures or sound will be recorded if fine
tuning has not been properly performed. Exercise
care with this adjustment since the recorded picture

and sound cannot be adjusted later. . o
s 1-17 PLAYBACK

Recording
1. Depress the REC and PLAY keys simultaneotLisly. 1. Load the cassette.
Recording will start. 2. Set the VIDEQ/TV switch to VIDEQ.

VIDEO/ TV

TIMER /&

Fig. 1-34
Fig. 1-31

3. Set the TV channel selector to the same channel as

2. To skip recording of part of the programme, depress .
osep 901 P pros the RF converter {your video channei).

the PAUSE key. The tape will stop while in the REC
mode. Depress again to restart recording. 4, Depress the REW key to rewind the tape, if necessary.

Fig. 1-32 Fig. 1-35



5. Depress the PLAY key to start playback,

Fig. 1-37

Notes:
8 |f the SEARCH button is depressed, tape rewinding
may stop before completion. |If you wish to rewind

completely, release the SEARCH button,

& | the playback picture is blurred or contains noise
hars, adjust the TRACKING control. Turn the krob
until a click is heard, then slowly turn clockwise to
adjust the picture.

Fig. 1-38

1-18 RECORDING ONE PROGRAMME WHILE
WATCHING ANQTHER

A programme hot being viewed can be recorded while
you enjoy viewing another programme.

This permits the recorded programme to be played back
later at your convenience.

1. Load the cassette.
2. Press the HR-3300E programme selector corresponding
to the channel you wish to record,

Fig. 1-40

4. Set the VIDEOQ/TV switch to TV.

VIDEC/TW
TIER /S

@

Fig. 1-41

5. Depress the REC and PLAY keys simuitaneously.

Fig. 1-42



6. Set the TV channel selector 1o the channel you wish
t0 Vit

Motes:
if a microphone is teft piugged into the MIC jacic,

sound through the microphone is recorded at the

same time.
Hothe VIDEO/TV switch 5 sy 1o YIDED, the TV

picture beocomes “snovey

.Y

IORDIMNG DURIMNG YOUR ABSENCE

-
i)
)
T
¢

BCAIN RN

wding of

bttt times pormils vitden cassatte re

oii-the-air programmes whilz you are away, of any time

during a 24-hour eeriod,

Setting the timer to the time you wish recording to start

1. Hotd the SELECT switch up to the TIMER SET

position.

Press the HOUR and MIN buttons repeatedly uaisil

the desired switch-on time is displayed.

3. When the SELECT switch is released, the hour/minute
dizl indicates the present time and the desired swilch-

A

an time is “memorized’’,

Setting the HR-3300E for sutomatic timer recordin
1. Load the cassette,
2. Set the REC SELECT switch to TV,

(i)

ReC SELEST

ALK

Fig. 1-44

3. Prass the VOR programme selector corrasnonding 1o
the channel you wish 1o record.

Fig. 1-45

4 Sot the STAND-BY switch to TIMER/SLEEP.

STAHD-EE‘(!

S

LB

Fig. 1-46

5. Depress the REC and PLAY keys simultaneously.

Fig. 1-47

MNotes:

e Return the operation switch to STAND-BY when yvou
return home.

& Be careful about the 24-hour AM/PM tim2 indication.
Before setting the switch-on time, make sure that the
hour/minuie dial indicates the correct time.

1-13



Timer indication Mode Function \ Operation
switch
I | |
@ [ 5[5 ) | vime It s 9:15 AN, |
@ o IeTL ) Time It is 9:06 PM.
f @il ] While setting The SELECT switch is held down,
“ [ the time, Adjust 1o the correct time.

; While setting the

The SELECT switch is held up.
{To start recording from 12:00,
setto 12:00.}

Recording during yvour absence at
the pre-set time s reserved,

!‘ ':fell f 1‘ i, | time vou wish 1o
= = Dstart recording.
} 7 eIk s Switeh on time is
- @ I et} ipreset.
N T Ser During recording
e @ e 1 while absent,

Recording during your absence is

taking place.

Power failure

When a power failure occurs,

indicaticn.
-l Flickers Q.. . .. Lights = .. . Flicker simultaneously -
1-20 RECORDING WITH ACOLCUR VIDEO CAMERA Operation
t. Turn on the HR-3300E.

HR-3300E

Caolaur

E

Regular
TV recewver

Viden Cumera {77
Pyt 70

.
o b
i a

oo
il
e o]

Gelour Camera Adapter

camera and TV receiver

power switches and foad the cassette 1o be recorded.
2. Set the TV channel selector to your video channel,

114

Fig. 1-48

3. Set the REC SELECT switch to AUX.

Fig. 1-49

4. Set the VIDEQ/TV switch to VIDED.

VIDEG/TV
TIMER /¢
VIDEO T ()
[TV
L

Fig. 1-50



5. Depress the REC key. When this key is depressad,
camera picture quality can be checked on the TV

Fig. 1-81
B. Depress the REC and PLAY keys simuitanegusly 1o
start recording.

Fig. 1-52

MNote:
# |If feedback noise {whistling or howling} is heard from
the TV receiver,

phone, external or builtin the camera, farther away
irom the TV receiver.

reduce the voiume or move the micro-

121 AUDIO DUBEING

11333007

Merapimag

Fig. 1-53

Aumio dubbing means recording a sound track on o

pre-recorded cassette. Sound from a source conneciod

to the rear panel AUDIO jack, or from a microphone
connected to the front panel MIC jack, or a mixture of
the two can be recorded.

1. Load the pre-recorded tape, and sot the TV channel
selector to the video channe! to monitor the playback
ficture.

2. Set the VIDEO/TV switch to VIDED.

VD

m
O
.
-
<

Fig. 1-54

3. Set the REC SELECT switch to AUX.

Fig. 1-55

4. Depress the AUDIO DUB and PLAY keys simultans-
ously.

Fig. 1-58

MNotes:

@ lsc a high impedance microphone.

@ It sound is recorded along with the picture on the
pre-recorded tape, it can be repiaced with a new
sound track by audio dubhing.

® |f a whistling or howling noise is heard during audio
dubbing, reduce the TV volume or move the micro-
phone farther away. Recording is being performed
ever if sound is not heard from the TV raceiver.



1-22 CONVENIENT FACILITIES
SEARCH button

A
A

SEAHCH

ST 3 M

Fig. 1-57

The SEARCH hutton is employed to automatically

incdex the tape in conjunction with the fape counter.

1. At the start of recording or playback, depress the
counter reset button to reset the counter to 000",

2. Depress the SEARCH button to turn ON. With the
SEARCH button depressed, the tape stops automati-
cally when the counter reaches 999" in the rewind
HOdE.

Note:

@ The SEARCH button functions in the rewind mode
only.

PAUSE key

Fig. 1-58
Depressing the PAUSE key stops the tape, which is
loaded arcund the tape transport mechanism, in the
record and playback modes. The pause function is con-
venient Tor skipping unpreferred sections of the pro-

gramme being recorded or during editing and audio
dubbing.

During recording:

1. Depress the PAUSE key to temporarily stop the tape
and avoid recording unpreferred parts of a programme.

2. Re-depress 1o continue recording,

During editing (recording a programme on a part of the

pre-recorded tape):

1. Play back the tape and locate the point from which
you wish to start a new recording.

2. Depress the PAUSE key when the editing point is
reached.

1-16

3. LGenress the REC key and release the PAUSE kevy.
This permits you to record the new programme im-
mediately following a previousiy recorded programme,

Curing audio dubbing:

1. Play back the tape and locate the point from which
you wish to start dubbing the sound.

2. Depress the PAUSE key.

3. Depress the AUDIO DUB key and release the PAUSE
key.

Motes:

@ When the tape is stoppad with the PAUSE key during
recording, the piayback pictire may become distorted
for a moment. However, this is normal and a clear
picture will soon return,

# Avoid holding the PAUSE key depressed for more
than ten minutes to prevent damage to the tape.
When stopping the tape for miore than ten minutes,
depress the STOP key.

®  After using the PAUSE key, be sure to depress again
10 reiease.

TIMER/SLEEP switch

- %
EQ/TY STAND-8Y ]
|

TiMER/ SLEER

f' ey
o — /
OPERATE

fS“r"Ah}uz BY] f

MAGE h aABAN }

Fig. 1-69

The STAND-BY switch has a position marked TIMER/

SLEEP, The sieep function provides automatic unit

power off switching when yvou wish to record a lare

night programme without viewing.

1. Start recording the same way as an ordinary record-
ing.

2. Set the operation switch to TIMER/SLELP. Now you
can fali asleep.

3. After the recording is completed, the power will be
automatically turned off,

Notes:

®  First start recording with the STAND-BY switch at
QOPERATE, then shift the switch to TIMER/SLEEP.

& TV power is not switched off. Before you go to sleep,
switch off the TV receiver.

® When you awake, after using the sleep function, do
not forget to turn the STAND-BY switch to STAND-
BY.



1-23 GENERAL DESCRIPTION OF VHS

1-23-1 VHS standard

The new VHS video system differs completely from pre-
vious EIAJ-1 or U-format systems and is a highly
advanced video system which realizes a drastic reduction
in tape consumption (about one-sixth}), thus making the
recorder more compact and lightweight, The develop-
ment of completely new techniques eliminated the
problems resulting from reducing the drum diameter by
half.

The following describes the VHS standard and new
techniques which made the VHS standard possible.

1-23-2 VHS tape pattern

/\ R o \\\;\-\.\Q <
WSS

T (Video track) = Min. 100 um
G (Guard band) =Min. 40 um
P (Pitch) = 173 um

(a) Conventional video tape pattern
(EIAJ-1 standard)

P=49 um
(b}  VHS standard video pattern

1-23-3 Narrow-gap video head

The heart of the VTR is the video head, i.e. rotary drum.
Therefore, to obtain a truly lightweight, small size
recorder, the rotary drum must be reduced in size.
However, a reduction in the drum size will cause the
tape-head relative velocity to decrease, which leads to
deterioration in picture quality.

VHS video tape

pattern Direction of tape travel

Fig. 1-61
Metric
Tape speed 23.39 mm/s
A Tape width 12.65 mm
B Audio track 1.0 mm
C Video tracks 10.6 mm
D Control track 0.756 mm
E Width of video track 0.049 mm

Fig. 1-60

As can be seen from these patterns, the new VHS video
tape does not utilize a guard band {spacing between

adjacent channels), as do other video tapes, to prevent

crosstalk between channels due to tracking error. The
VHS system employs a completely different method of
eliminating crosstalk with the azimuth recording and
phase-shift color recording systems. 3-hour recording on
one cassette is now possible because of the high density
recording system using a new tape pattern and new
narrow-gap video head.

U-VCR video tape pattern

T - , *Ag(*j_j%Track
Fig. 1-62
Metric
Tape speed 9.53 cm/s
(A) | Tape width 19.00 mm
(W) | Video tracks 14.8 mm
{T) | Width of video track 0.090 mm
{G) | Width of guard band 0.050 mm
(D) | Control track 0.6 mm
(C1) | Audio track CH-1 0.8 mm
{(C2) | Audio track CH-2 0.8 mm
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Fig. 1-63

As is well known, S/N ratio and resolution are major
factors in determining picture quality, thus to increase
the §/N ratio and resolution, the recorder must have the
ability to record high frequency signals.

The following relationship exists between tape-head
relative velocity, recordable wavelength and video head
gap.

The recordable wavelength on tape is determined by
the formula:

Relative velocity (v}
Signal frequency {f)

Wavelength recorded on tape (A) =

<Minimum wavelength recorded on tape (\)
2

Head gap.g)
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Thus, as relative velocity decreases, the wavelength
recorded on the tape will also decrease accordingly.

In order to make recording and playback of the signal
possible, the head gap must be less than the wavelength
of the signal. Therefore, if the drum diameter is reduced
that mean relative velocity is decreased, the head gap
must also be made smaller. The reduction in drum dia-
meter by a half required a reduction in the head gap of
from 0.7—1.0 um to only 0.3 um. And JVC succeeded in
this remarkable feat due to its outstanding development
capability.

1-23-4 Azimuth recording system

When the guard band is removed, with a conventional
recording system, crosstalk elimination is impossible,
even if optimal tracking is obtained in each channel
during playback.

Therefore, in the VHS system the two video head-gaps
are each biased 6° in the opposite direction to the video
track. This means that a 12° difference exists between
the two. A head-gap angle comparison between con-
ventional system and the VHS system is shown in
Fig. 1-64.

It is obvious that if a CH-1 recorded track is played back
by the CH-1 head with no tracking error, so there is
no azimuth loss. {f a CH-2 recorded track is played back
by the CH-1 head due to a tracking error, the 12°
azimuth angle between the channels assure re-
production with almost no crosstalk. However, one
problem still remains in that the lower frequencies are
affected less by azimuth losses than high frequencies.
Therefore, the system would be less effective at low fre-
quencies {color signal) but compensation is performéd as
shown in 1-23-5. In the VHS system, the colour signal
is separated from a luminance component.

The luminance signal component is then converted into
an FM signal having a deviation from 3.8 MHz (Sync) to
4.8 MHz {peak white), and the chrominance signal com-
ponent converted into a low frequency (627 kHz) signal.
The azimuth loss, with a 12° angle between the two
channels, at the above frequencies of 3.8 MHz, 4.8 MHz
and 627kHz are as shown in Fig. 1-65. If the relative
12° head gap angle is adopted, practically no crosstatk
remains, with regard to the luminance signal component,
but crosstalk from the converted chrominance signal
cannot be fully eliminated with only the azimuth system,
because of its low frequencies. Now, however, JVC has
developed the phase-shift colour recording system which
eliminates chrominance signal crosstalk.
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Fig. 1-65 Characteristics of the azimuth loss

1-23-5 Phase shift colour recording system

The phase-shift recording system for the chrominance
signal, shown in the block diagram (Fig. 1-67) eliminates
chrominance signal crosstalk from neighboring tracks.
By this phase-shift colour recording system, only the
CH-2 chrominance signal component is phase-delayed 90°
every 1-H.

Figure 1-68 shows a vector-like display of the signal
phases on the tape pattern produced by this system.

When the CH-2 track is played back with the CH-2 head,
the signal components are reproduced, with the phase
advanced 90° every 1-H from B1, B2, B3 .. ., and the
crosstalk components reproduced in the same way with
a 90° delay from A1, A2, A3.....

The A-crosstalk (CH-1) components are eliminated by
utilizing the 2-H delay line filter.

Fig. 1-66



VIDEQ PRE FM
IN O™ L.P.F ™ evprasig™  osc [T ™PF [m]REC AWP
MAIN VIDEO
¢~ B.P.F CONV L.RF HEAD
suB | | 3-58MHz
CONV. X’>TAL OSC
? ?%? B.P.F. = band pass filter
Oolgoﬁhaoi HPF = hlgh pass filter
PHASE SHIFTER - L.P.F. = low pass filter
Flip-Flop
H. SYNC *
SEP 40XFH
*Forty times the horizontal frequency

Fig. 1-67 Block diagram of phase-shift color recording

system

1-23-6 2-H delay line filter function

The purpose of this filter is as follows:

1. Delay the signal by 2-H.

2. Pass only the colour signal components.

When 2-H delayed output signa! "*X’* and filter bypass
signal "Y' are combined,

Signal components: Bo+B1,B1+B2, B2+B3 ........
Crosstalk components: Ao + A1, A1 + A2, A2 + A3 .. ..
Since each of the color television scanning lines can be
considered to have essentially the same signal as its 2-H
scanning line. Consequently, the signal component is
almost doubled. On the other hand, the crosstalk com-
ponents cancel each other out, and as a result, crosstalk
is eliminated.

1-23-7 Pre-emphasis characteristics and double limiter

According to the VHS standard, the video track width
has been reduced to 49 um to accommodate the slower
tape speed for longer recording time. Decreasing the
track width is known to cause deterioration in the signal-
to-noise ratio, and the following measures were taken
t0 improve the signal-tc-noise ratio.

The magnetic recording/playback characteristics of FM
signals are such that the higher the frequency the higher
the noise. Therefore, to compensate for this character-
istic, the sighal is pre-emphasized in recording, to make it
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clearly stand out from noise. The stronger the pre-
emphasis, the greater the improvement in the signal-to-
noise ratio. However, extremely sharp overshoot or
undershoot occurs with sharp video signal rise or fall,
and frequency modulation under such a condition will
result in over-modulation. As a result, the lower sideband
amplitude increases, and the modulated wave generates
AM components in demodulation to produce a negative
conversion picture causing extreme deterioration of the
S/N ratio in the particular section. This is itlustrated in
Fig. 1-69.

If only the amplitude center is passed through a limiter
by changing the circuit constants, the low FM signal
frequencies are attenuated and the important sideband
components are lost, thus producing an extremely low-
resolution picture,

The double-limiter solves these problems.

As shown in Fig. 1-70, the playback FM signal is
separated through low-pass and high-pass filters into
carrier and low-frequency sideband components.

First only the carrier component is passed through a
limiter, then after being mixed with the sideband com-
ponent, is again passed through another limiter.

In other words, the ratio between the carrier and side-
band components is compensated in the circuit to assure
a complete carrier. Accordingly, the signal-to-noise ratio
is improved by a great amount of pre-emphasis without
deterioration in resolution.
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1-23-8 New loading system (Parallel loading system)

The video cassette tape requires a mechanism to extend
the tape from the cassette and load it on the video head.
In the conventional U-format VCR, JVC adlpted the
double loading system to prevent damage to the tape.
The mechanism called the “loading ring’’ or ‘‘loading
arm’ is turned to position the tape around the rotary
video head. This results in increasing the tape loading
time and makes the mechanism more complicated.

The loading system employed by VHS models boasts a
simplified mechanism, and greatly reduced loading time.
The chart shows the principle of the new loading system.
In the new VHS system, two loading arms — one for
take-up and the other for supply — are employed to
extend the tape from the cassette and position it on the
rotary video head. The parallel or ‘M’ (because of the
shape of the tape path) loading system has been named
after this. This simplified mechanism also permits a faster
loading time of about 2 seconds.

Guide roller

Supply impedance roller /‘

Take-up —

loading arm

Take-up
impedance roller

~~Supply
loading arm

PLAY

Fig. 1-71 Parallel loading system




SECTION 2
MECHANISM DESCRIPTION

21 GENERAL

The video cassette recorder “HR-3300E" does not require
tape to be manually threaded as with an open-reel type
video tape recorder.

Instead, a special action for automatically loading and un-
loading tape is provided. Each operation of this “HR-
3300E"" other than insertion or removal of the cassette

is controlled by one key, except record, which for pre-

vention of accidental erasure, requires two keys to be
depressed. This means, pressing any one of the control
keys sets up the mechanism to control all the assemblies
used in that mode.

In- addition, to prevent damage to the tape or the
"“HR-3300E" it is necessary to go to STOP when switch-
ing one mode to another.

The main actions of the “HR-3300E” mechanism are
described below.

2-2 BASIC ACTION

2-2-1 Inserting and removing the video cassette

When the EJECT key is pressed, the cassette housing is
lifted upward so the cassette can be easily loaded. Insert
the cassette into the cassette housing completely. Then
push the cassette cover downward by hand.

When removing a cassette, make sure the unit is in the
Stop mode.

2-2-2 STOP to PLAY (loading)

Insert the video cassette and press the PLAY key. At that
time, tape is pulled out from the cassette for loading.
After tape loading is finished, the tape starts traveling
and a playback picture appears on the TV monitor. As
shown in Fig. 2-1{a), tape is pulled from the supply reel
and take-up reel during loading. After the tape starts
traveling, it is wound onto the take-up reel disk, while

being pulled from the supply reel, as shown in Fig. 2-1(b).

2-2-3 PLAY to STOP (unloading)

When the STOP key is pressed, the PLAY key is released
from the lock. A fraction of a second later, unioading
starts. During the unloading mode, the tape is wound
onto the supply reel.

2-2-4 STOP to REW {Rewind mode)

When the REW key is pressed, the rewind mechanism is
locked by the function mechanism. At the same time
tape is rewound from the take-up ree! to the supply reel
as shown in Fig. 2-2. Pressing the STOP key to stop the
tape and the REW key is released from the lock.

Loading

Supply reel Take-up reel

Fig. 2-1(a)

Supply reel Take-up ree!

Fig. 2-1(b)

Rewind mode

Supply reel Take-up reel

Fig. 2-2

2-1




2-2-6 PAUSE mode

The tape traveling is stopped when the PAUSE key is
pressed in Play or Record mode and an E-E picture can
be seen on the TV monitor. In Pause mode, the mecha-
nism actions are the same as in the Play mode, except
that the pinch roller is released from the capstan shaft
and the take-up idler released from the take-up disk, so
that tape traveling is stopped. When the PAUSE key is

pressed again, the tape starts traveling again.

S 2-2-7 Automatic stop system{photo transistor operation)
Supply reel Take-up reel Automatic stop is initiated when the photo transistor
operates at the beginning or end of the tape in Play/
Record, Rewind or Fast Forward mode.
1. As shown in Fig. 2-4(a), when rewinding to the begin-
ning of the tape, the beam from the cassette lamp
Fig. 2-3 F.F. mode reaches the start sensor {photo transistor) through the
clear leader tape, and the unit will stop automatically.
Also, when clear leader is already present, the Rewind
mode wil! not operate.

2-2-5 STOP to F.F. (Fast forward mode) 2. As shown in Fig. 2-4(b), when the light beam from
When the F.F. (fast-forward) key is pressed, it is held by the cassette lamp reaches the end sensor when in
the function mechanism. At the same time, tape is rapid- the Play/Record or Fast Forward mode, the unit will
ly wound from the supply reel to the take-up reel as be stopped automatically. Also, when the fight beam
shown in Fig. 2-3. Pressing the STOP key stops the tape shines on the end sensor (photo transistor), Play/
and the F.F. key is released. Record or Fast Forward modes will not operate.

Cassette lamp

End sensor 'I:] ’CCI] Start sensor
{photo transistor)

(photo transistor)

Supply reel Take-up reel

Fig. 2-4(a) Beginning of the tape



Cassette lamp

End sensor
(photo transistor}) [DJ<

':C]] Start sensor
{photo transistor)

Supply reel

Take-up reel

Fig. 2-4(b)

Cassette lamp

End sensor
{photo transistor) U:j

Start sensor
(photo transistor)

Supply reel

Take-up reel

Fig. 2-4{c)

3. When the light beam is interrupted by the video tape
as shown in Fig. 2-4(c}, all modes are available by
pressing the corresponding key.

2-3 FUNCTION OF MAIN COMPONENTS

2-3-1 Capstan motor

Refer to Fig. 2-b.

The capstan motor is a DC mator, which is controlled at
a constant speed by a servo circuit. The rotation of the
capstan motor is transmitted to the relay pulley, via the
relay belt, and the relay pulley rotation is transmitted to
the capstan flywheel via the capstan belt. On the other
hand, the rotation of the relay pulley is transmitted to

the rewind idler and the take-up idler via the reel drive
belt, and the rotation of the rewind idler is transmitted
to the unloading idler via the unloading idier belt. in
short, all the above operations are made by the DC cap-
stan motor. The capstan motor powers all the driving
system such as the capstan shaft, take-up reel disk, and
so forth.

2-3-2 Drum motor

As shown in Fig. 2-5, the rotation of the drum motor is
transmitted to the drum pulley via a belt. The drum
motor’s rotation is controlled by the servo circuit.

2-3-3 Mode solenoid
When the automatic stop system operates, the mode
solenoid operates to release the function keys.

KEYS

Unloading idler

Rewind idler

Unioading idler belt

Reel drive belt

Capstan flywheel

Drum belt

Drum pulley

Drum flywheel

Capstan motor

Relay belt
Take-up idler

Relay pulley

Capstan belt

(With VHS standing on its end)

Fig. 2-5 DC motor drive mechanism

2-3




2-4 LAYOUT OF MAIN MECHANICAL AND ASSOCIATED PARTS
-~ TOP VIEW —

Take-up arm stopper Take-up impedance roller
Supply arm stopper Cassette I\amp \ Take-up roller stopper / After loading switch

Take-up lock arm

Unloading Switch-1
Unloading Switch-2

Supply roller stopper
pp p Pinch slide plate-1

I~ Pinch slide plate-2

Audio erase head
Audio/Control head

Supply arm lock lever
Supply impedance roller

Audio/Control head adjust plate
Pinch roller
Pinch roller lever

Full erase head
Guide —]

Capstan shaft

Take-up loading arm

Start sensor

Supply loading arm i P
End senser 22 \ ) : LA Relay pulley
Arm stoper——T 7 & 3 \ N i Slide plate
Tension arm— Pinch roller off lever
Fast-Forward Idler Pinch roller adjust plate

Slide lever

Tension band

Connecting lever
Take-up idler

Backtension cancel lever

Loading tension brake ‘

——Take-up

idler off lever

Supply reel diSk"J ——Take-up reel disk
. —— Take-up brake
Unloading idler— —_Capstan motor
Backtension off lever— L Loading brake
Unloading idler off lever—7 —~——Counter belt-1
e ™ Loading brake off lever
Rewind idler
1 Counter pulley
Safety plate M lat
Cassette switch; emory plate
Rewind lever iFast-forward lever
Record safety Iever/r : oo ] Counter belt-2
Off lever P i ; Thy cTL% | ~—
L “ rirosich - oo P ovitch || merommitch Eject plate
(Sb) (S4) (S3) (S2) (S1) Counter

* Relay Control

PAUSE SSI’B)IO REC REW STOP PLAY F.F EJECT

Fig. 2-6 (a) STOP mode mechanism (TOP VIEW)
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—BOTTOM VIEW —

Full record Iever\

Dubbing Iever\

|~ Play lever-1

Pause lever @.—-
\

Unloading idler\
Unloading belt—__ |

Closed lever—___ |

_

Tension cam
Rewind idler ass'y —
Arm adjust lever —__|

Rotary lever—___|l

Take-up adjust lever
Take-up lever — !
Slide lever

Supply connecting lever

| __Lock lever

| __-Play lever-2

| __-Capstan motor
_—Capstan pulley

| Relay belt

—— Relay drive belt

Take-up idler ass'’y

——(Capstan belt

Relay pulley

Play lever-3

~ i —— Drive gear

o <l O} O H—— Change gear
Supply lever 5 { \e—m ST \ !
b = L NF I Stepped gear
rum motor —____| . @ ' @ , Jif— Gear arm
Drum pulley —__1 T l‘ == ! [—Timing arm
Arm drive plate — ' N ' ) [~ Change lever
N Ve
Drum belt——— T | Change arm lock lever
Subo) ook | / ! ' Drive arm lock lever
u arm loc / ! :
pply ever— & S| ™~ Kick lever
- ”lr"/’;‘\ -
Take-up arm lock lever—— S /\.\_ D _ —— Change arm
R Nl I Drive arm-1
Qg™ I~~~ Dri -
Connecting lever Dr!ve arm-2
———Drive arm-3
L ™ Timing gear
/ [ |
Notch-(F)  Notch-(E) Roller-(D)  Roller-(C) Roller-(B) Roller-(A)
Fig. 2-6 (b) Stop mode mechanism (BOTTOM VIEW)
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2.5 STOP MODE MECHANISM

Refer to Fig. 2-6(a), (b). .
Stop mode means the condition in which no manual
keys are pressed, and the supply loading arm and the
take-up loading arm are in the stop position, with the
unloading switches pressed (on position). Also, unloading
idler is pressed to supply reel disk and the take-up brake
affects the take-up reel disk. Capstan and drum motors
are stopped.

When the unit is in this condition, it is possible to press
the EJECT key and to load or unioad a cassette.

2-6 LOADING-1
When pressing the PLAY key after being in the Stop

mode, the play lever-1, 2, 3 moves to arrows (a}, (b), (¢}
as shown in Fig. 2-7.

By this pulling action of the play lever-3, the downward
stud (D) on the change lever is pulled up at the top of
the groove of the play lever-3, then the change lever is
turned counterclockwise (d). As a result, the gear arm
becomes free and starts rotation clockwise (e} being
pulled by the force of the spring-2, then the change gear
is pressed to the drive gear on the capstan shaft.
Accordingly, the rotation of the capstan motor is trans-
mitted via a belt to the following, Capstan motor— Relay
pulley — Capstan flywheel, Drive gear and change gear —
Stepped gear — Timing gear.

In short, when the drive gear contacts with the change
gear, the timing gear starts rotation clockwise. By this
clockwise rotation, the roller (A} which is fixed on the
timing arm and has been set in the notch (F) of the
timing gear runs on edge of the timing gear. At this time,
the timing arm moves to arrow {(g) by the rotation of the
timing gear, then the timing arm is locked by the edge of
the timing gear.

PLAY key
' Play fever - 1

L i
Ly

Drive gear

Change gear

Stepped gear

Notch (E) \

Timing gear

Capstan flywheel \Gear arm
—X T T~ A
s N 4
/ . \\ e’ )
| (DT
| R “ \\ :

(& ’ ‘ il
P 'Q{! I ,—&Slide lever (Top side)
TL 9, ‘ ‘\ (a) Timing arm
/ : '
‘ G ES Stud (D)
| "
w

Play lever - 2
//—-\\
\(b)‘/ TN _\___Capstan motor
|
_R§! \ \L II
BN
) N /

Relay pulley
Play lever - 3

= ’\’(E/Change arm lock lever

: Change lever

Roller (A}

Notch (F)

Fig. 2-7 Loading-1 mechanism {Bottom view)

2-6

By the pulling action of the play lever-3, namely, the
gear arm rotates to arrow (e) by the force of spring-2,
so that the change gear contacts with the drive gear, then
the timing gear starts clockwise rotation. However,
the change arm lock lever moves to arrow (g) by the pull-
ing action of the play lever-2 through the rod.

After that the timing gear continues its clockwise
rotation.

Refer to Fig. 2-8 Loading-1 mechanism (Top view)

When the manual PLAY key is pressed, the play switch,
relay control switch and operate switch are turned on, so
that the capstan DC motor and drum DC motor both
start rotation. At the same time, the off lever moves to
arrow (a) by the function mechanism, so that the un-
foading idler releases from the supply reel disk by the
movement of the unloading idler off lever, also the load-
ing tension brake supplies to supply reel disk and the

take-up brake releases from the take-up ree! disk.
However, by the timing arm movement located in
bottom side, see Fig. 2-7, the slide lever moves to arrow(e}
and the connecting lever, memory plate and pinch roller
slide plate -1, -2 moves to arrows (f), {g), (h) as shown in
Fig. 2-8, so that the pinch roller and the take-up roller
stopper mechanism moves to arrows (i), (k) for stand-by
position. At this time, unloading switches-1 and -2 are
in the off position.

Also, the slide plate moves to arrow {j) by the clockwise
rotation (f) of the connecting lever, so that the loading
tension brake and loading brakes supplies to the supply
reel disk and the take-up reel disk. Also, the safety plate
moves to arrow (e) to lock the off lever by the force of
a spring.

Take-up roller stopper

Take-up impedance roller

After loading switch
(S6)

(§7)
Unloading switch - 1

ﬁ Unloading switch - 2
e o (88)

Pinch roller slide lever - 2
Pinch roller slide
lever - 1
B - Timing arm
(Bottom side)

)

Loading
tension brake

_j Supply reel

[gl } \Memory plate
|
| Jf a) _Takeupreel NI ..J

I Slide lever

(e)

\Co”necting lever

Cassette tape .
Stop/operation

microswitch (S4)

Unloadin ——— — _— -
idle? Unloading idler \ Take-up brake
é OFF lever OFF lever
‘e |
- 4 -~ - Loading brake
—_—y

Relay control
microswitch (S1)

Play microswitch
PLAY key (s2)

Fig. 2-8 Loading-1 mechanism (Top view)



2-7 LOADING-2 MECHANISM

Refer to Fig. 2-9 Loading-2 mechanism (Bottom view)
Corresponding to the clockwise rotation (a) of the timing
gear, the roller (C) fixed on the timing gear also makes
clockwise rotation.

By this rotation of the roller (C), the drive arm is moved
to arrow (b) and the change arm-1 and -2 also rotates
counterclockwise (c} being pulled by the force of the
spring connected with the timing arm. However, the
rotation of the change arm-1 and -2 stops at the point
that the roller (B), also fixed on the change arm-2,
touches the change arm lock lever.

On the other hand, by the rotation of the roller (C), as
shown in Fig. 2-10, namely the counterclockwise move-
ment of the drive arm, the arm drive plate connected
with the drive arm moves to arrow (d) and also the slide
lever is pulled toward to arrow {d). Accordingly, the
rotary lever starts clockwise rotation (e). By the clock-
wise rotation of the rotary lever, the take-up loading
arm lever moved to arrow (f) and the take-up loading
arm starts rotation clockwise to pull the video tape

from the cassette. At the same time, also, the supply
loading lever rotates counterclockwise (g) and the supply
loading arm pulls the video tape from the cassette. By
the clockwise rotation of the rotary lever, the tension
arm cam rotates counterclockwise (h) by the pulling
action of the rod. This frees the tension cam, which
has locked the tension arm.

In short, the loading arm and the tension arm start
operation by the movement of the drive arm.

As shown in Fig. 2-10, the rotary lever rotates clock-
wise (e} by the movement of the drive arm. As a result,
the supply loading arm and the take-up loading arm are
moved to arrows (a), {b) as shown in Fig. 2-11. And also,
the tension arm is made free by the movement of the
tension cam on the bottom side, and the tension arm
rotates counterclockwise {c) by the force of the spring
until the tension arm contacts with the backtension
cancel lever. At this time, the backtension is not fur-
nished to the supply reel disk. As the result, video tape
is pulled from the cassette by the supply and take-up
loading arm.

Tension cam

Fulcrum

Take-up loading
arm lever (f)

Drum DC motor

O

Supply loading arm lock lever \&P

Rotary lever Slide Plate

Fuicrum

Take-up loading arm lock lever

Change arm lock lever

Notch
Roller (C) Roller (B)

1LAA
"#“ —3— Timing arm

Roller (A)
7,
PN s
~/ : Drive arm
@ o 6 ? Change arm - 1
>
i
{c)
Notch
Fulerum Change arm - 2

Fig. 2-9 Loading-2 mechanism (Bottom view)
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Stop

) Timing gear
To take-up supply loading arm =
and tension arm

Roller {C)

To supply loading arm A Drive arm

Fulcrum

Fulerum To Take-up loading arm
lock lever

=

End loading

Unloading

Play

Fig. 2-10

Supply loading arm lock lever y

Supply loading arm

Tension arm

Back-tension cancel lever

—
|

disk

N
Supply ree

Take-up loading arm

Take-up loading arm lock lever

Fig. 211 Loading-2 mechanism (Top view)
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2-8 PLAY MODE MECHANISM

Refer to Fig. 2-12 Play mode mechanism (bottom view).
By the rotation of the roller (¢} on the timing gear, the
drive arm moves to arrow {(d) and the arm drive plate is
pulled to arrow (e).

When the loading arm reaches to the loading end, the
movement (d) of the drive arm is effective only to the
drive arm plate, and the take-up loading arm lock lever.
In this time, the movement of the loading arm stops.
On the other hand, by the rotation of the drive arm, the
take-up loading arm lock lever turns clockwise (f) to lock
the take-up loading arm, and the supply loading arm lock
lever turns counterclockwise to lock the supply loading
arm. By the rotation of the take-up loading arm lock
lever, the pinch sfide plate operates and the pinch roller
presses to the capstan shaft.

When the drive arm reached to the almost fully counter-
clockwise position of the drive arm movement by the
roller {C) fixed on the timing gear, the stud fixed on the
bottom of the timing gear kicks the kick lever counter-
clockwise (g). Then the kick lever pushes the play lever-3
to arrow {g}. As a result, the stud of the change lever will
be free from the locking on the upper side of the play
lever-3 groove, so that the change lever is ready to move
in the direction of arrow {i).

On the other hand, when the drive arm reaches to almost
fully counterclockwise position of the drive arm move-
ment, the drive arm lock lever fixed on the change arm
lock lever will be free and pulled counterclockwise (h) by
the spring. Corresponding to the rotation of the timing
gear and the roller (C), the drive arm is locked by the
rotler (D) of the drive arm lock lever. Then, the roller (A)
of the timing arm goes into the notch (E) of the timing
gear. By this operation, the change lever becomes free,
and starts rotation to arrow (i) by the force of spring.

At this stage, loading is completed and the machine
assumes Play mode.

Refer to Fig. 2-13 Play mode mechanism {Top view).

By the movement of the drive arm, the loading arm
starts to load. When the loading arm reached to loading
end, the take-up arm stopper and the supply arm stopper
moves as arrows (a), {b) by the rotation of the drive arm
through the take-up loading arm lock lever and the
supply loading arm lock lever (bottom side). As the
result, the loading arm is locked at the arm stopper. And
also, corresponding to movement of the supply arm
stopper, the full-erase head and the guide pole are moved
to the Play mode position. At this time, tape traveling is
determined by the edge of the guide pole.

On the other hand, by the movement of the take-up
loading arm lock lever, the pinch roller slide plate-2 con-

Drive gear

Change gear

Timing gear

Arm drive plate

Take-up loading arm fock lever

Change lever

Roller (C)

Stud of change lever

Play lever - 3

Change arm lock lever

) Drive arm lock lever roller (D)
v \‘ Kick lever
!, 3. (k)
9 § Timing arm Roller (A)
Drive arm
'T_‘r s Fulcrum

Roller (B)

Fig. 2-12  Play mode mechanism (bottom view)
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nected with the pinch roller slide plate-1 by the spring
is pulled to arrow (c). As a result, the pinch roller is
pressed to the capstan shaft. Also, the after-loading
switch is turned on by the edge of the pinch roller slide
plate-1. In this condition, the tape traveling starts.

At the same time, by the “‘pulling-up” action of the
memory plate with the pinch roller slide lever-1, the
take-up idler lever falls into the edge of the memory
plate at the point (A) and the take-up idier contacts with
the take-up reel disk. At the same time, the loading brake
releases from the take-up reel disk by the loading brake
off lever.

In other words, the pressing action of the pinch roller
and take-up idler and releasing action of the loading

brake are separated mostly at the same time. However,
the roller (C) of the timing arm {bottom side) has not
fallen into the hollow (E) of the timing gear yet up to
this time.

When the roller (C) comes into the notch (E) of the
timing gear, the change gear is stopped (bottom side).
At the same time, the timing arm (bottom side) is moved
to arrow (k), and the slide plate moves to arrow (f) by
the rotation of the connecting lever through the rod.
By movement of the slide plate to the left, the supply
loading brake is released from the supply reel disk and
the backtension cancel lever rotates clockwise (g). As a
result, the supply backtension becomes effective. After
that, the machine will be in Play mode.

Supply loading arm lock lever

Take-up loading arm stopper

Take-up loading arm lock lever

g @ N
‘ N B
S p ®
) (o)
9 \ L
O ) N /\ 1/
1 /( \\ \\
a s\
oe b )‘\(:T“) \\\\\ Ii/__| ,
Supply loading arm ) P
stopper S
4 7
I _——
~
| (] e ~N
\
| \ N\
l <
| J€ N
- o @ 4
(¢} ) = ‘\ |
SRR
I U\ N
G Ow-
@
I ANARAO ,
N s
| —_—
Supply reel
Slide plate

Loading brake

Pinch roller slide plate - 1

Pinch roller slide plate - 2
@ | After loading switch
(S6)

\ . Unloading switch-1,2

Timing arm
(bottom side)

SR

~Memory
plate

® N2

I Connecting lever

A\'\ Take-up idler
lever

Loading brake off lever

Fig. 2213 Play mode mechanism (Top view)



2.9 UNLOADING MECHANISM (Bottom view)

Refer to Fig. 2-14, Unloading mechanism (Bottom view).
When the STOP key is pressed, from the Play mode, the
play function mechanism is released from the lock, so that
the play tever-1 and -2 which lock the change arm lock
lever through the rod is moved to arrow {a) and the
change arm lock lever is turned clockwise (a) by the
force of spring. Also the drive arm lock lever releases
from the drive arm then the drive arm becomes free.
When the change arm lock lever turned clockwise, the
rotler (B) fixed on the change arm becomes free so that
the change arm turns counterclockwise (b) by the force
of spring. At this time, the other side of the change arm
moves to arrow (c), so that the change lever turned to
arrow (e). As a result, the change gear is contacted with

the drive gear by the rotation of the gear arm. Then, the
timing gear rotates clockwise again, and the drive arm
turns counterclockwise (f) to original position.

When the roller (A} reached to the notch (E) of the
timing gear, the change gear is released from the drive
gear by the counterclockwise rotation of the gear arm.
At this time, the rotation of the timing gear is stopped.
Refer to Fig. 2-15, Unloading mechanism (Top view).
When pressing the STOP key from the Play mode, the
play function mechanism is released. As a result, the un-
loading idler contacts with the supply reel disk, and the
supply reef disk winds up the tape during unioading.
At the same time, the take-up brake contacts the
take-up reel disk by the movement of the off lever.
On the other hand, the supply roller stopper, supply
loading arm, take-up roller stopper and take-up loading

To tension arm
Change gear

To take-up loading arm
To supply
loading arm

To supply arm stopper

To take-up arm stopper

Play lever

Drive gear

To pinch roller
slide plate

Play lever - 1

Al

- Change lever

Play lever - 2

Drive arm lock lever

Change arm lock
lever

Change arm lock
lever

Raller (A)

Change arm

Rolier (B)

Fig. 214 Unloading mechanism (Bottom view)
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Supply reel

Supply loading arm stopper  Take-up loading arm stopper

[
Unloading idler l
Back-tension off lever

After loading switch
(S6)

N

Unloading switch-1,2

(§7.8)

Pinch roller slide plate - 1
Pinch roller slide plate - 2

B—Timing

ﬁ arm

__[
-
l LMemory
| plate

Connecting lever

|

|

I

[

I

| Take-up brake
|

Off lever

Fig. 2215 Unioading mechanism {Top view)

arm are returned to original stop position, however, the
roller {(A) of the timing gear (bottom side) runs on the
edge of the timing gear, the timing arm moves downward
so that the slide plate moves clockwise. By the clock-
wise movement of the slide plate, the backtension cancel
lever rotates counterclockwise to release the backtension
from the supply reel disk. When the unloading started,
the after loading switch is turned off and the after un-
loading is completed, the unloading switch is turned off
then motor rotation is stopped.

2-10 F.F. MODE MECHANISM

When pressing the F.F. key, the unloading idler releases
from the supply reel disk and the take-up brake releases
from the take-up reel disk by the movement to arrow (a)
of the off lever. As a result, the take-up reel disk and
the supply reel disk become free,

On the other hand, by pressing up the F.F. lever, the
F.F. idler moves to arrow {b) so that the F.F. idler con-
tacts with the rewind idler and the take-up reel disk.
As a result, the tape is wound up from the supply reel
disk to take-up reel disk.

2-11 REWIND MODE MECHANISM

When the REWIND key is pressed, the unioading idler
is released from the supply reel disk and the take-up
brake is released from the take-up reel disk by the move-
ment to arrow (a) of the off lever. As a result, the take-
up reel disk and the supply reel disk become free.

On the other hand, by “pressing-up’’ action of the REW
lever, the rewind idler contacts with the supply reel disk,
so that the tape is wound up from the take-up reel disk
to the supply reel disk.



Rewind idler F.F. idler

F.F. lever

Supply loading Q
tension brake @ @ )

Take-up brake

Unloading idler

Off lever

Fig. 2-16 F.F. mode mechanism
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Fig. 2-17 REW mode mechanism
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SECTION 3
CIRCUIT DESCRIPTION

31 GENERAL

The electronic circuit in the HR-3300E is divided into
five major sections; Audio and Servo, Preamplifier and
Record amplifier, Mechanism control circuit, Luminance
and Color amplifier, and Regulator.

Since the electronic circuitry must be assembled within a
limited space in the HR-3300E, a number of IC's are
employed; and the circuit design used in common for
the recording and the playback circuit makes the best
use of the limited space.

3-2 VIDEOSYSTEM

3-2-1 General

In this video cassette recorder, video signals are recorded
on a magnetic tape by two rotary video heads. For
playback, video signals are re-generated from the mag-
netic tape through the same video heads. However, it is
a general characteristic of magnetic heads that the
current generated in playback is proportional to the flux
field. Fig. 3-1 illustrates this principle.

The roll-off at higher frequencies is caused by a combi-
nation of factors: gap loss (wavelength approaching gap
fength), tape losses, etc.

For a number of reasons, including the overall band-
width of the signal, tape limitations and playback
characteristics, recording a video signal directly is not
feasible. Therefore, the HR-3300E converts the input
video signal to an FM signal before recording. It is neces-
sary, of course, to demodulate the FM in playback. In a
unit of this size, it is difficult to maintain the time-base
stability necessary to permit direct recording of the
chroma signal. The effects of this instability are mini-
mized by processing the luminance and chrominance

The luminance signal is frequency modulated between
the limits: 3.8 MHz for sync tip and 4.8 MHz for peak
white. The chroma signal is separated from the lumi-
nance by a band-pass filter. The subcarrier is then
converted from 4.43 MHz to 626.9 kHz, linearly mixed
with the FM luminance signal and directly recorded as a
sideband of 626.9 kHz, The FM signal also functions as
an AC bias for 626.9 kHz colour signal. In playback,
those signals are separated by filter networks and
processed individually, The FM luminance signal is de-
modulated, while chroma subcarrier is converted back to
4.43 MHz. Automatic colour correction circuitry mini-
mizes hue and chroma amplitude variations before the
signals are recombined. The output signal is PAL-type.
An explanation of the block diagram and details of the
circuit are as follows. Refer to the overall block diagram
and the appropriate schematic diagram in Section 10.

Relative Amplitude

Frequency
—————— R~

Fig. 3-1 Characteristic response curve for playback

separately. Refer to Fig. 3-2. head

2 Luminance signal  Chrominance signal o Converted chrominance signal Luminance signal

E ._2 ; FM Carrier

g ‘él FM lower side band

© ©

gt = gt

B k]

] 3]

v |A o ¥ ! Il Il i) ]
T T T

4.43 MHz / 1 2 3 4 5
—— 6269kHz . o
Frequency Frequency
[A) PAL spectrum (B] Modulated FM spectrum
Fig. 3-2

3-1




3-2-2 Luminance signal recording system

Refer to Fig. 3-3, Block diagram of the luminace signal
recording system. The input video signal is kept at
a constant level by utilizing an AGC (Automatic Gain
Control) circuit, in 1C1, so that a constant level may
be maintained in spite of fluctuation of input level.
This video signal is fed to pin 9 of 1C2, AMPLIFIER and
SWITCHER. This switcher selects the video signal either
record mode or playback mode by PB 12 V DC power
supply or REC 12 V DC power supply.

Then video signal is fed to the LPF-1 and LPF-2,
Integrated Circuit IC3 (VC2019) is an electronic switch.
It performs change-over of the video signal between
colour and black-and-white, controled by the 12 V DC
power supply (B/W mode 12 V) to pin 2 of IC3.

In the case of the colour mode, pin 4 and pin 7 of
IC3 becomes conductive, so that the signal fed through
the LPF-2 (Low Pass Filter-2) which rolls off at 3.38
MHz will pass through the IC3.

However, in the case of the Black-and-white mode, pin 8
and pin 5 of IC3 becomes conductive by B/W mode
12 V DC power supply. So the signal passing through the
LPF-1 which rolis-off at 4.1 MHz will pass through
SWITCHER of IC3.

After passing through the R27 (DEVIATION), this lumi-
nance signal is supplied to pin 3 of IC1 {(AN302) PRE-
EMPHASIS to improve the signal to noise (S/N) ratio
of the video signal. (Pre-emphasis of high frequencies,
and later de-emphasis in demodulation, improves the §/N
ratio since much noises exist in the high frequencies.)
The pre-emphasized signal is clamped at the sync tip by
a clamping circuit, at a level determined by R10
(CARRIER SET) for a 3.8 MHz and peak white level
determined by R27 (DEVIATION ADJ) for 4.8 MHz.
This is done to prevent drift of the FM carrier caused
by variations in the mean DC level of the video signal.
The high frequency boost resulted by pre-emphasis
causes overshoot in areas of rapid change of signal level.

Playback video
Signal from pin2 of IC9Y

VIDEC IN

VOLTAGE
STABILIZ

FM. 0SC

8/Wmode 12V © UNIT XI[,X2

Y/C BOARD

CH -1 VIDEO HEAD

DARK cLIP

626 9KHz COL. Signal

O from pin 61 0of Y/C board
e

DEVIATION

P.B. LEVEL

KEY TO ABBREVIATIONS:

BPF : Band Pass Filter EMPHA: Emphasis LPF . Low Pass Filter
DRV. : Drive HPF  : High Pass Filter MOD. : Modulator
E.F. : Emitter Follower

J }lea

Fig. 3-3 Block diagram of luminance signal recording system
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To prevent overdeviation of the modulator, dark and
white clip circuits are used. The output signal of the
white clip circuit is fed to the FM modulator, a kind of
astable multivibrator.

The modulator was designed to operate at 3.8 MHz at
the sync tip and 4.8 MHz at peak-white leve!.

This modulated FM signal is fed through the high-pass
filter (H.P.F.) where all frequencies below approximate-
ly 1.4 MHz are eliminated from the spectrum.

After passing through the emitter follower X6, the
modulated signal is supplied to the Pre/Record amplifier
printed circuit board. Then, at the mixer, this signal is
mixed with the converted chroma signal from the colour
amplifier. The mixed signal is amplified by the record
amplifier and coupled through the rotary transformer to
the video head.

1. AGC (Automatic Gain Control), AGC DETECTOR —
(1C1, AN302)

The signal from the video input passes through AGC and

the Video Amplifier and reaches pin 7 of 1C1, which is

the AGC output. The signal of AGC output transmitted
to the RLC-1, to eliminate the 4.43 MHz colour
components, and then supplied to the pin 6 of IC1
which is connected with AGC DET (detector).

The AGC DET (detector) rectifies the video signal from
the VIDEO AMP. This DC current is used for a DC bias
current of detector,

The AGC is differential type and AGC DET (detector)
supplies reference DC current.

2. SWITCHER (IC2), LPF-1, LPF-2, SWITCHER (IC3)
Integrated Circuit 1C2 (12V104) is an AMPLIFIER and
SWITCHER. It performs change-over of the output
video signal of {C2, by PB .12 V DC power supply or
REC 12 V DC power supply.

Refer to Fig. 3-4.

In the case of the record mode, the REC 12 V DC power
is supplied to pin 11 of I1C2, so that the video signal
from AGC out {pin 7 of IC1) appears at pin 8 of 1C2,
In the case of the playback mode, playback video signal

IC2 {12V 104)

R2
2.2K

|
|
I
I
I
I
I
|
|
!
|
I
I
|
|

L j
PB 12V *

PB Video signal in 00
(from pin9 of IC9)

—CVideo in
( from AGC out)

REC 12V

g to LPF-|, LPF-2.

Fig. 3-4
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Fig. 3-5

from pin 9 of IC9 is fed to pin 3 of IC2 and PB 12 V
power is supplied to pin 2 of IC2, so that the video
signal appears at pin 7 of 1C2.

Refer to Fig. 3-5, SWITCHER.

After passing through the SWITCHER (iC2), the video
signal is supplied to LPF1, LPF-2 and SWITCHER (IC3).
Characteristics of LPF-1, LPF-2 are shown in Fig. 3-6.
integrated Circuit 1C3 (VC2019) is an electronic switch.
It performs change-over of the video signal between
colour and black-and-white, controlled by MODE SW or
colour killer circuit. In the case of the colour mode,
pin 2 of IC3 is grounded potential so that the video
signal coming from pin 7 or 8 of 1C2 is first supplied to
LPF-2 (Low-Pass-Filter-2) which rolls off at 3.3 MHz

will pass through the SWITCHER of IC3.

Also, LPF-2 has 0.9 us delaying function for adjusting
the timing of colour signal and luminance signal. Then,
this video signal is supplied to R27 (DEVIATION]) at
the record mode and R28 (PB LEVEL) at the playback
mode. In the case of the black-and-white mode, pin 2 of
IC3 is charged with the Black-and-White mode 12V DC
power supply, so that the video signal from pin 7 or 8
of IC2 fed through LPF-1 which rolls off at 4.1 MHz will
pass through the SWITCHER of IC3.

Then, this video signal is supplied to R27 {DEVIATION)
at the record mode and R28 (PB LEVEL) at the play-
back mode.

LPF-1 (Black-and- White mode)

-3dB

Response (dB)

4.15MHz
f{MHz) ———

LPF-2 (Colour mode)

w
a
[2]

Response (dB)

3.38MHz
f {(MHz) ———=

Fig. 3-6 Characteristic of LPF-1 and LPF-2
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3. PRE-EMPHASIS — IC1, AN302

The video signal which has just passed through LPF-1
or LPF-2 is adjusted in level at the deviation adjuster,
(R27) then is supplied to the Pre-emphasis circuit which
improves the signal-to-noise (S/N) ratio of the video
signal. In general, FM modulated signals are influenced
in amplitude and phase by noise. And also, the higher
the frequency is, the more it is affected and has S/N
deterioration upon demodulation.

Pre-emphasis of this model functions more strongly than
that of conventional 3/4”-VCRs. For, this model
requires much more consideration on S/N ratio than for
conventional ones because of its unique high density
recording system.

Pre-emphasis is decided by the frequency charateristic
of the feedback loop from pin 1 of IC1 to pin 2 of IC1.

4, CLAMP, WHITE CLIP and DARK CLIP

The pre-emphasized video signal is supplied to pin 15 of
IC1, CLAMP, which makes the sync tip hold constant
potential accurately so that sync tip may be at 3.8 MHz
upon FM modulation.

The pre-emphasis or high frequency boost causes over-
shoot or undershoot, it is difficult to clamp the signal at
sync tip. Therefore, exact sync tip clamping is made
by switching circuit X1 (Ctamp Drive).

To prevent over-deviation of the modulator, dark and
white clip circuit are used. Dark clip is set by R17
(DARK CLIP) and the setting of R4 (WHITE CLIP)
determines white clip level.

The signal treated as above is supplied to FM modulator.
Reference: In the case of overmodulation there fre-
guently occurs AM phenomenon in the modulated wave,
which causes reverse of black and white and deterio-
ration of S/N ratio.

4. FM MODULATOR

The video signal from the White and Dark Clippers
is supplied to FM MODULATOR. The FM modulator is
a kind of unstable multivibrator with input voltage
determined by the video signal.

The oscillation frequency of the FM modulator is shown
by the following formula:

1
Eo
2CR loge {1+ B )
in

f is frequency in cycles per second (Hertz).

Ein is input signal voltage.

RC is the time constant of base charging circuit.

Eq is power supply voltage.

The modulator was designed to operate at 3.8 MHz at
the sync tip and 4.8 MHz at the white peak as shown in
Fig. 3-7.

The FM modulator is unified and there are feed-through
type capacitors (signal part: 22 pF, power source part:

1000 pF) at the input and output terminals. Which
prevent the signal from breaking out of the FM
modulator.

D3 and D4 are temperature compensating diodes.

Then the FM-modulated signa! is supplied to HPF {High
Pass Filter).

4.8 MHz

3.8 MHz

OSC Frequency

Video signal
level

Sync tip

Peak white

Fig. 3-7 Video to FM transfer characteristics

6. HPF-1 (High Pass Filter)

HPF (High Pass Filter) functions in attenuating the part
which lower side bands of FM frequencies generated by
FM modulation fall on lower band of converted colour
signal. The modulator output is coupled across a high
pass filter which eliminates the part (all signals in the
spectrum below approximately 1.4 MHz} which are
lower than sidebands of FM modulation.

The FM signal that passed through HPF is supplied to
;X6 (Emitter Follower) which makes the signal low im-
pedance and sends it to the Preamplifier/Record amp-
lifier circuit board.

7. REC AMP (Recording Amplifier), SQUELCH

The FM modulated signal is supplied to Preamplifier and
Recording amplifier circuit from X6,X7of Luminance
and colour amplifier circuit, then mixed with the
converted chroma signal (626.9 kHz) at the Preamplifier
and Record amplifier circuit. Transistors X1 and X2 in
the Record amplifier constitute a squelch circuit con-
trolled by After Loading (AL)12 V power supply.

The FM modulated signal is not supplied to recording
amplifier for about 3 s after loading is completed, by the
squelch circuit. This avoids mis-erasing of recorded
signal, which is apt to happen when a tape travelling is
not completed.
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3-2-3 Colour signal recording system

Refer to Fig. 3-8.

The chroma signal is separated from the video signal by
the band-pass-filter (BPF-201). This chroma signal is
amplified by 1C201, supplied to emitter follower (EF)
which provides a low impedance drive, then supplies to
ACC (Automatic Color Control) circuit. The output
ACC (Automatic Color Control} is kept at a constant
level, then supplied to the balanced modulator. At the
balanced modulator the subcarrier is converted by mix-
ing the colour signal of 4.43 MHz and 5.06 MHz.

The output of the balanced modulator is the sum and
difference frequencies of both input signals. They are
fed to the LPF and only the difference frequency
{626.9 kHz) is pressed. Then the chroma signal is mixed

with the luminance signal at the recording amplifier,
and fed to the video head.

1. BPF-201 (Band-pass-filter), AMPLIFIER,

EF (Emitter Follower)
The video signal from pin 7 of IC1 (AGC output) is
supplied to band-pass-filter (BPF-201). See Fig. 3-9.
The band-pass-filter eliminates any residual luminance
component in the signal and allows only the 4.43 MHz
subcarrier and 500 kHz modulation to be passed to pin
4 of 1C201 {amplifier).
Refer to Fig. 3-8.
The output of the amplifier, pin 8 of IC7, is connected.
After passing through the emitter follower, the chroma
signal is supplied to pin 13 of 1C202, ACC (Automatic
Color Contro!) circuit.

1IC202 (AN 305)

—————

—-{i)——n— AcC

iC 201

(vC 201IM}

VIDEO IN O——p B8PF 201
from AGC out

o——

——- SWL GREC I2v
X 20!

BALANCED ) ()

I -

|
cz22 :

cais
BURST | \
GATE D202

Rec  |sw o}s @ DETECTOR
12v " Ix202 |

ca14 cai9
;L l 5.06MHz

'| il E-F.
: MODE SW X203
T L ¢
626 .9KHz
Burst Gate pulse to REC AMP

from pini2 of iIC208

KEY TO ABBREVIATIONS:

ACC . Automatic Colour Control
BPF : Band Pass Filter

E.F. :  Emitter Follower

LPF ¢ Low Pass Filter

SW . Electronic Switch

Fig. 3-8 Block diagram of colour signal recording system
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Frequency

Fig. 3-9 Characteristic of BPF-201

2. ACC, ACCDETECTOR-1C202 (AN305)

Refer to Fig. 3-8.

This ACC is peak-type and maintains the level of the
4.43 MHz colour signal constant in record mode and the
playback mode. In the record mode colour signal from
pin 11 of 1C202 {ACC output) is supplied to pin 15 of
1C202 BURST GATE through C215 because X201 {SW)
is tured on by the REC 12 V DC power supply. At the
same time, the burst gate signal is supplied to the pin 1
of 1€C202, so that the burst signal is separated at the

BURST GATE and then, this signal is supplied to the
ACC detector (DETECTOR).

At the ACC detector (DETECTOR), the peak level of
the burst signal is picked out and rectified to DC voltage
change as a control voltage. That is a burst level change
is detected as a DC component change so that the ACC
output is automatically controlled at the constant level.
In recording mode, transistor X202 turns on, so that the
pin 14 of 1C202 connected with C217, C219 and C207.
That is a time constant of ACC detector.

In playback mode, the chroma signal from pin 1of IC203
is supplied to pin 15 of 1C202, and the burst pulse is
supplied to pin 1 of 1C202. The burst signal is picked
out at the GATE, and sent to the detector (DET.).

At the detector, the burst level change from the burst
gate is detected as a DC component change, and sent to
the ACC as a control voltage. Also, transistor X202 is
turned off so that the time constant of detector is
determined by C219 and C217.

3. BALANCED MODULATOR (1C202) -- LPF-201, E.F.

Integrated circuit 1C202 is a frequency converter; the
4.43 MHz subcarrier is fed to pin 3 of 1C202 from ACC
circuit and the 5.06 MHz CW is fed to pin 5 of 1C202.
As a result, both sum and difference frequencies will be
seen in pin 7 of IC8 as shown in Fig. 3-10.

from ACC OUT

4.43MHz
*+*500K

I |

from APC

5.06MHz (T F)

-l

to LPF —-20i
(626 .9KHz)

Fig. 3-10  Main converter
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Sum frequencies component ... 9.49 MHz 1 500 kHz
Difference frequencies com-

POMENT ceveveerrrnee e 626.9 kHz +£500 kHz

Both signals 9.49 MHz and 626.9 kHz, are presented at
the input of LPF-201 (Low-Pass Filter) which rolis off
at approximately 1.5 MHz. This means that only the
626.9 kHz is obtained at the output of LPF-201.
In the HR-3300F the phase-shift-colour recording system
has been adopted, which rotates phase of the colour signal
—90° every 1-H for CH-2 video head at the recording, so
that the 5.06 MHz signal from APC is as follows:

5.06 MHz + F (F : phase rotation)
Therefore the converted frequency is:

(5.06 MHz + F) — (4.43 MHz + 500 kHz)

=526.9 kHz + F ¥ 5600 kHz.

According to the above, it will be clear that the phase of
low frequency converted chroma signal is rotated —90°
for CH-2.

The output signal of LPF-201 is sent to the emitter
follower {X203), then sent to the pre-amplifier and
record amplifier board.

o}
[13]
el
W
g
g-20f——
& !
|
Il
—ii. 2
Frequency (MHz)
Fig. 3-11  Characteristic of LPF-201

3-2-4 Luminance and colour signal playback system
Refer to Fig. 3-12.

During playback the regenerated FM signal from both
video heads is amplified by the preamplifier, IC1 and
IC2 (PRE/REC board) of CH-1 and CH-2. The pre-
amplifiers are switched by a symmetrical square-wave

CH-1 VIDEO HEAD

PB COL. LEVEL

PB COL. CH BAL.

PB FM CH. BAL
PRE‘MP‘—'<$} T FEB (18V103)

| |
l_.._ __] — SW

X4

PB
P—O2v

© TZBV L 7”

-~&r~er——

| | O sw
X185

|
b ‘ PB COL.
R49/2>/ e AMP [ £.F AMP L E.F .(f) » out
|

Ra8
—i 12 E.F EQ. AMP E.F

PRE AMF~>¢ !

6 FLIP-FLOP in

CH-I EH-Z

KEY TO ABBREVIATIONS:

COL.: Colour

EQ. Equalizer

LPF Low Pass Filter
SwW Electronic Switch

L—G

Rss/%’s FM LEVEL

———(Q4

Fig. 3-12 Block diagram of luminance and colour signal playback system-1
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generated by two fixed magnets on the rotary head
drum assembly. This switching permits the two FM
signals to be combined. The output of the FM switching
(SW) is sent to the luminance equalizer (1C3), then sent
to the luminance demodulator circuit on the luminance/
colour circuit board.

On the other hand, the chroma signal is supplied to the
LPF-1 (low-pass filter) after passingthrough the colour
amplifier IC3. Only the 626.9 £ 500 kHz chroma signal
passes through the LPF-1. After the colour signal level
determined by R52 (P.B. COL. LEVEL). This signal is
amplified by colour amplifier 1C3, then sent to the
fuminance/colour circuit board.

1. PRE-AMPLIFIER

The playback signal obtained from a tape is approxi-
mately 1—2 mV in amplitude. This very low amplitude
requires the circuit used as a preamplifier to be the high
gain, low noise variety.

The signal is coupled across a rotary transformer to pin
1 of IC1. Capacitors C16 and C18 are adjusted to match
the impedance of the video heads to the input circuit.
Integrated circuits 1C1 and 1C2 constitute a pre-amplifier
with cascade configuration which provides the high gain,
low noise characteristic necessary. Figure 3-13 shows the
overall response characteristics of the preamplifier.

The output from then are fed to the switcher X14, X15.

Resonance point

Qutput level

5.0 MHz

—_——— -

Frequency

Fig. 3-13  Frequency response of the pre-amplifier

2. SWITCHES (SW) X14 and X15

The VHS is a two-head helical scan machine. During
record, each head is actually in contact with the tape
for more than 180°, so each recorded video track is
longer than one field. In playback it is necessary to
switch from one head to the other, without mixing the
FM signals.

Playback switching is illustrated in Figure 3-14.

c32

CH-1 INO—t 9 *

— A

X114
2SCI3ITR

to Luminance

¢ R4S
Flip Flop INO =
g
cHm -z X115
2SA564Q

CH-2 INO—it : |

¢33 COL.CH.BAL|.
—Jm— LA

to chrominance signal
playback system

FM CH. BAL. Flip Flap ICH-I CH-zl ]
cret owsur I
cr-z ot [|—l—JHl—
FM out

overlap noise

A
-
pioviage  cr=2 inout Il {IM—IBE-

CH-1 input

W

{b)

Fig. 3-14 FM switching system
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A signal is applied from CH-1 and CH-2 with every
rotation of the video heads. Since mixing two FM signais
presents may difficulties, a continuous signal is formed
by the switching method.

The tape wrap in the drum is slightly more than 180°
so there is a little overlap on the playback signal. Switch-
ing is accomplished as follows: Approximately 5-H
before the leading edge of vertical sync, one channel has
almost completed its signal path and the other is just
beginning.

At this time 25-cycle square waves change polarity on
the bases of the X14 and X15. When a positive part of
gate pulse is applied to the base of X 14, transistor X14 is
turned on and shorts any signal on the collector to
ground. However, transistor X15 is turned off by this
positive gate puise and any signal at the collector is
passed to the resistive mixing network.

4. COLOUR AMP (IC3), LPF-1

After passing through the R49 and R55 (PB FM
LEVEL),(COLOUR CHANNEL BALANCE) the play-

back chroma signal is amplified by the Colour Amp (1C3),
then sent to LPF-1 {Low-Pass-Fiiter).

The low-pass-filter eliminates all signals in the spectrum
above approximately 1.5 MHz.

After passing through R52 the remaining signal
6279 kHz * 500kHz is amplified by (PB COL.
LEVEL), AMP IC4, then sent tocolourcircuit on the
luminance and colour printed circuit board.

O R55 (PB FM LEVEL) is a potentiometer for playback
FM level.

© Rb52 (P.B. COL. LEVEL) is a potentiometer for a

playback colour level.

C L6 (820 uH) and C37 (0.0056) are traps to check

interference of audio bias at the after-recording.

3-2.5 Luminance signal reproduction system

Refer to Fig. 3-15.

The FM playback signal from the preamplifier is fed to
an HPF after passing through the amplifier IC4. The HPF

To MODE SW
O (8/W mode 12V}

R87
LIMITER BAL-(
-—

PB FMin O

LUMITER

@
O,

DROP OUT

9, DETECTOR
{

E-E Signal in L 12
O

PB LEVEL

To MODE SW |
(B/W mode 12V ) A ICO(SNTEETON) |

PB COLOUR Signal In

KEY TO ABBREVIATIONS:
DEMOD.: Demodulator

DET :  Detector

D.F. . Delay Filter
E.F. : Emitter Follower
HPF 1 High Pass Filter
LPF . Low Pass Filter

Fig. 3-16  Block diagram of luminance signai reproduction system



eliminates the chroma signal then sent to the Mixer.
The D.O.C. (Drop-out Compensator) eliminates drop-
out caused by the loss of the FM signal due to damage
or scratches on the magnetic tape.

After passing through the mixer, the FM signal is divided.
The low component of the FM signal passes through a
low-pass filter (LPF), and high component of the FM
signal passing through HPF, The high component of FM
signal is sent to limiter and mixed with the low com-
ponent of the FM signal at the mixing amplifier 1C8.
Although the signals have gone through several stages of
limiting, the process of drop-out correction may intro-
duce some additional amplitude variations. Therefore,
a limiter is provided to remove amplitude variations
entirely.

Integrated Circuit, IC9 (SN76670N) is a delay line type
demodulator combined with DF-1 (DELAY FILTER),
and demodulates the FM signal.

The demodulated signal is sent to a de-emphasizer which
compensates its frequency characteristic {Contrary
characteristic of pre-emphasis is recording), then sent to
E.F. of IC2.

After passing through the AMP. IC2, signal sent to a
SWITCHER which selects the playback signal path or
record signal path. Then, this signal fed to LPF-1 and
LPF-2.

Integrated Circuit, IC3 (VC2019) is an electronic
switcher, when the colour signal appeared at pin 7 or 8
of 1C2, video signal is first supplied to LPF-2 (Low-Pass-
Filter) which rolls off at 3.3 MHz will pass through the
SWITCHER of IC3.

When the black-and-white signal appeared at pin 7 or 8
of 1C2, video signal is first supplied to LPF-1, which
rolls off at 4.1 MHz will pass through the SWITCHER of
IC3.

After passing through the SWITCHER, this video signal
is determined its level by R28 (P.B. LEVEL), then sent
to pin 18 of IC5, E.F.

After passing through R28 (P.B. LEVEL), the video
signal is sent to the aperture, which compensates its
higher frequencies.

The compensated video signal is mixed with the signal
coming from 1C5 (Amplifier) by IC5 (Mixing Amplifier)
and also mixed with colour signal so as to be sent to the
audio and servo circuit board as the video output signal.
The video signal which passed through the mixing ampli-
fier is clamped by IC5 (Clamper) and will finally be the
video output after passing the squelch output.
Electronic-to-Electronic mode, the video signal from the
AGC output is supplied to IC5 (Amplifier) and finally
sent to the video output through the mixing amplifier,
clamper and squelch output.

NOTE: Only when the REC button is pressed, the
Electronic-to-Electronic (E-E) mode functions.

1. AMPLIFIER (AMP), HIGH PASS FILTER (HPF)
and MIXER — IC4 (AN316)
Refer to Fig. 3-15.

This circuit eliminates drop-outs caused by the loss of
the FM signal.

The playback FM signal is first supplied to pin 2 of IC4
to be amplified by an amplifier {AMP}, then supplied to
pin 3 of IC3. The amplified FM signal is supplied to the
high-pass filter (HPF) made up of C29, C31 and L7
which passes through the FM signal component, then fed
to pin 5 of IC4. The FM signal reaches pin 4 of 1C4 after
passing through a differential amplifier and an emitter
follower, and then fed to pin 11 of IC4 after passing
through C30, R32 and C38.

After passing through the limiter, the FM signal is fed to
pin 12 of IC4 and supplied to pin 14 of IC4.

Then, the output signal of the drop-out detector of pin
13 of IC4 is sent through the low-pass-filter (LPF) made
up of L8, C32 and C33, so a drop-out appears to be a
pulse at the gate of X2 {Detector Drive) as a switching
pulse.

This switching pulse is fed to pin 10 of 1C4 drop-out
detector {Drop-out Det). On the other hand, FM signal
coming from pin 5 of I1C4 is supplied to pin 9 of IC4
after passing through the emitter follower and the mixer.
This output is always supplied through 1-H Delay Line
(DL-1) to pin 7 of IC4. This 1-H delayed RF signal is
mixed with the signal from the drop-out detector.
Normally, the limiter and the drop-out detector circuit
are not operating so that the delayed RF signal does not
appear to the mixer. However, when a drop-out occurs,
the drop-out detector sends a gate pulse to the mixer, so
the delayed RF signal from the high-pass filter will appear
at the mixer.

Note: DOC (Drop-out Compensator) detection sensitivity
is decided according to the ratio of resistance dis-
tributions between R32 and R39.

2. Duplex Limiter circuit

As this model is designed to be affected more strongly
by pre-emphasis than conventional models, so the FM
modulated signal is apt to arise AM variation at the high
frequency component of the video signal, If the FM
signal is limited only once by a limiter, there occurs
shortage of the FM signal which causes black-and-white
reverse phenomenon as shown in Fig. 3-16.

Refer to Fig. 3-17.

High component of the signal which especially causes
black-and-white reverse phenomenon is firstly picked
up (in other words element of AM variation is elimi-
nated) by HPF (b) composed of X8 — X10, and then
the picked up signal is limited by the first limiter (c).

At the same time lower component of the signal which
also includes important information is picked up by
LPF (d) (C43, L10, R42).



Video signal

Emphassis
Pre - Emphassis

—~High frequency component

ﬂ( FM modulated signal

AM varigtion
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Fig. 3-17 Duplex limiter



Both the elements are mixed by the mixing amplifier
IC8 (e) and the mixed FM signal is sent to the second
limiter 1C9 (f) which is provided to remove amplitude
variation entirely. This unit has two limiters in two
stages for improving the signai-to-noise ratio and prevent
the black-and-white reverse phenomenon.

Such the system is called the Duplex Limiter circuit.

3. De-modulator (IC9) (BALANCED MODULATOR)
The demodulation system employed in the HR-3300E is
the delay line type phase datection demodulator con-
sisting of 1C9 and delay line DF-1.

All illustrations of the fundamental concept appear in
Fig. 3-18, block diagram and corresponding waveforms,
respectively.

4. DE-EMPHASIS, SWITCHER (IC2), LPF-1, LPF-2,
SWITCHER (IC3)
At modulation in recording amplifier, higher frequency

component of the video signal is emphasized by the pre-
emphasis. De-emphasis is set in order to attenuate the
emphasized high component by its characteristic con-
trary to that of pre-emphasis and to reduce noise in
higher band at the same time.

De-emphasized is compoésed of R105, 106 and C100,
101, 103.

De-emphasized signal is supplied to E.F. and AMP. then
supplied to SWITCHER which selects the video signal,
record mode signal path or playback mode signal path,
then sent to LPF-1 and LPF-2.

After passing through LPF-1 and LPF-2, signal sent to
SWITCHER (IC3) which selects the colour mode signal
pass (SWITCHER IC2 — LPF-2 — pin 7 of IC3, SWITCH-
ER) or black-and-white mode signal path (SWITCHER,
1C2 — LPF-1, pin 8 of IC3 SWITCHER).

Luminance signal which passed through LPF-1 or LPF-2
is supplied to 1C2 (E.F.) after its level is determined by
R28 (P.B. LEVEL).

umiTer | rioa 2F 7! R9S
BALANCE c RRIER
@ BALANCE IC-9
O e -
fnput l @ PHASE FULL WAVE l@ DE-
© ‘ = LIMITER MIXING DETECTION[ “|RECTIFICATION "(ljf’ *EMPHASIS
B ; O
o ot !
{
| E.F !
_ i
|C 2L_ _,@__~__§
(@) To =g ®) T = (€) To= zorrs -
] ] 1000 [ o
[¢] [¢] (0]
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ot I 5
T | :
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!
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Fig. 3-18 Demodulator block diagram and waveforms
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5. NOISE SUPPRESSOR CIRCUIT — ICb

The playback luminance signal is supplied to pin 18 of
iC5 and fed to pin 1 of IC5 through E.F. (Emitter Fol-
lower). This output signal devided into two signals, one
whose high frequency component is attenuated by LPF
{R53, C62) will be supplied t6 pin 2 of IC5. After pass-
ing through the high-pass amplifier (H.P. AMP), the
high-frequency component appears at pin 3 of ICb. The
other output is supplied to pin 16 of ICb. Also, in record
mode, the electronic-to-electronic (E-E) signal s
supplied to pin 16 of 1C5. Output from pin 3 of IC5 is
supplied to the emitter follower (E.F.) X3 and sents to
D6—-D9 to pick up its higher element than = 0.3 V.
R45 {Aperture) is set for adjusting the level of the higher
element, and the adjusted element will be supplied to
pin 13 of 1C5.

The mixing amplifier mixes three signals, namely, one is
the luminance signa! from pin 16 of IC5, the second is
playback colour signal from pin 15 of IC5 and the rest is
the higher element of the luminance signal coming from
pin 13 of IC5.

The mixed signal is picked up at pin 11 of IC5 and sent
to pin 10 of IC2 through C54, then the video signa! is

supplied through the CLAMP, SQUELCH, OUTPUT.

6. SQUELCH — IC6 (8V301)

Refer to Fig. 3-19.

The circuit is designed to cut-off the video signal.
When the pin 6 of IC5 is charged with voltage coming
from connector 26, so that Tr2 of IC6 is turned on and
pin 8 of 1C6 supplies low potential to pin 6 of ICH
SQUELCH, so that the SQUELCH will be released and
video signal will be supplied to the OUTPUT.

In playback, when the loading arm reached to the end
of loading, AL (After Loading) 12 volts power supply

is supplied to pin 2 of 1C6 through D1 of 1C6 under the

time constant of R2 of 1C6 and C68, Tr2 turns on and
SQUELCH is released.

In the still mode, the PAUSE 12 volts power supply is
supplied to pin 4 of IC6, so that the Tr1 of IC6 turned
on and collector voltage is held ground potential.
Consequently, AL (After Loading) 12 volts does not be
supplied to pin 2 of IC6. As a result Tr2 turns off and
the SQUELCH will be functioning so the video signal is
not supplied to the OUTPUT.

1IC6 (8V301)

12V in

AL 12V in [21]
(After Loading 12V supply)

PAUSE 12V @‘——-““——

To pin 6 of IC5
SQUELCH

REC 12V @

Fig. 3-19 Squelch




3-2-6 Colour signal playback system — Main path

Fig. 3-20 shows the block diagram of the main path of
the colour signal playback system.

The playback colour signal from Preamplifier circuit
board is supplied through 1C201 (Amplifier} and E.F. to
ACC (Automatic Colour Control). After passing through
the ACC circuit, the colour signal is controlled to a
constant level. Then the colour signal is supplied to the
BALANCED MODULATOR which converts with the

5.06 MHz signal coming from Band-Pass-Filter (BPF-203).

The signal from the BALANCED MODULATOR is fed
to the band-pass filter (BPF-202), so that only the
4,43 MHz + 500 kHz colour signal is sent to the emitter
follower X204 (E.F.). Then the colour signal is supplied
to X206 (AMP).

After passing through the emitter follower X204 (E.F.)
the signal is supplied to DL202 (Delay Line) which
eliminates cross-talk element of the signal component
and improves its S/N ratio. After that, the signal is
amplified by 1C203 (Amplifier} and then supplied to the
killer amplifier.

After passing through the killer amplifier the colour

signal is sent to IC5, then it is mixed with luminance
signal to be the video out signal.

1. ACC — 1C202 (AN305)
Playback colour signal from 1C201 (Emitter Follower) is

sent to pin 13 of 1C202 Automatic Colour Control {ACC).

ACC control system is as follows.

The colour signal amplified by 1C203 is fed to pin 15 of
1C202 GATE, and the burst separator puise is supplied
to pin 1 of 1C202, so the burst signal which is separated
from a colour signal is sent to ACC detector.

The ACC detector detects the burst level into DC
potential, this DC voltage change is supplied to ACC
circuit as a control voltage.

The ACC circuit in playback is in operation by detecting
the peak value of the burst level of the playback signal.
The colour signal which was controlied to have constant
burst level by the ACC circuit is converted in its fre-
quency by the main converter. As a result, both sum
and difference frequencies will appear. The difference
element (4.43 MHz + 500 kHz) of colour signai is picked
up by BPF-202.

PB colour in

{626.9 KHz)

r

________ -

ANCED
O—# DL 201 ——@— AMP EF ACC BAL E.F AMP
: oD, BPF 202 4 S0 el AMF —l

1IC202

[ I

DL 202

(from BPF203) 1
|
|
|
|
|

COL. OUT

ACC
BPF
D.L.
E.F.
SW
2H

5.06 MHz In O {5} !

Pin15 of iCS
MIX AMP —-— @ KILLER AMP
R215

KEY TO ABBREVIATIONS:

Burst gare Jon peLay E.F
pulse In LINE - X207

oer._fef SUmST

Automatic Colour Control
Band Pass Filter

Delay Line

Emitter Follower

Electronic Switch

two Horizontal Scanning Lines

Fig. 3-20  Colour signal playback system (Main path)




2. 2-H DELAY LINE FILTER (DL202)

Refer to subsection 1-7-6 and 1-7-7.

Its function is to pass only 4.43 MHz (+ 500 kHz) colour
signal. The circuit is composed of 2-H delay line and
straight line as shown in Fig. 3-21(C).

In the VHS colour recording system, the following is
shown in recording.

CH-1 track: Colour phase is recorded with normal phase.
CH-2 track: Colour phase is recorded with delaying 90°
every 1-H.

Fig. 3-21 {A) shows video recording pattern.
Fig. 3-21 (B) shows colour recording phase.
Fig. 3-21 (C) shows playback colour phase.
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The phase of the main signal for CH-1 is shown as in
the figure, while the phase of cross-talk signal for CH-2
turns 90° every 1-H.

The signal is supplied to 2-H delay line filter. The main
signal (CH-1) becomes a complex vector and the cross-
talk signal is cancelled as shown in Fig. 3-21 (D). In
other words, cross-talk signal is eliminated by the 2-H
delay filter.

3. COLOUR KILLER AMPLIFIER (KILLER AMP)
— 1C202 (AN305)
The colour signal whose cross-talk element has been
eliminated by the 2-H delay filter is supplied to the
colour killer amplifier (1C202).
Refer to Fig. 3-22.
The colour killer amplifier is controtled by DC potential
coming through pin 6 of 1C202 being supplied by the
killer detector 1C205 (KILLER DETECTOR). When the
pin 6 of 1C202 is charged with high voltage {12 V DC,
approx.) which is colour mode, the killer does not work
and the colour signal passes through the killer amplifier
and is supplied to pin 10 of 1C202. In case of B/W signal,
pin 6 of 1C202 is charged with low voltage (0 V DC,
approx.) and the killer is in operation, so no colour
signal {actually that is, black-and-white signal leakage or
noise components) appears at the pin 10 of 1C202.
The colour signal passing through the colour killer ampli-
fier is supplied to 1C5 {(AN303) which mixes it with fumi-
nance signal to make it the final video output signal.
The above is a description on the main signal of the

colour signal playback system, and the following is
described on APC system of colour signal playback.

3-2-7 Colour signal playback system — automatic phase
control (APC) system
Refer to Fig. 3-23.
In recording mode, the automatic phase control {(APC)
system is not operating and the VXO (Variable Crystal
Oscitlator) works as a fixed oscillator to oscillate
4.43 MHz signal which is supplied to the BALANCED
MODULATOR {1C208). On the other hand, the
BALANCED MODULATOR is supplied with a 625 kHz
signal from the AFC system to convert its frequency,
and the converted signal is sent to BPF-203 which picks
up the sum element of the signal (5.06 MHz) to supply it
to the BALANCED MODULATOR (1C202).
In the playback mode, the automatic colour control
{ACC) supplies 626.9 kHz + Af signal which includes
such fluctual elements as jitter to the BALANCED
MODULATOR (IC202). At the first stage the automatic
phase control (APC) loop is not in operation yet and the
variable crystal oscillator (VXO) oscillates 4.43 MHz
signal. This 4.43 MHz signal and the 625 kHz + Af signal
from AFC are both fed into the BALANCED MODU-
LLATOR (1C208). As a result, both sum and difference
frequencies will be seen in the output. Then this output
signal through the band-pass filter (BPF-203), so the only
sum component (5.06 MHz + Af) is supplied to the
BALANCED MODULATOR (IC202), and the 4.43 MHz
(difference frequency component) can be taken out by
the band-pass filter (BPF-202).
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Fig. 3-22  Colour killer amplifier
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On the other hand, the picked up 4.43 MHz *Af signal is
supplied to the burst gate of X205, which picks up only
burst signal of the colour signal and supplies it to the
phase detector-1 and -2 (PHASE DET-1 and -2).

The 4.43 MHz signal from the crystal oscillator, 1C208
and 4.43 MHz £ Af signal from the burst gate are sup-
piled to the phase detector-1(PHASE DET-1)which com-
pares the phase of two signals and sends the error voltage
to the variable crystal oscitlator (VXO). Consequently,
4.43 MHz + Af signal comes out of the variable crystal
oscillator to be supplied to BALANCED MODULATOR
(1C208) and the band-pass filter (BPF-203) from which
5.06 MHz *+ Af signal is supplied to BALANCED MODU-
LATOR (1C202).

After passing through APC system, the colour signal is
obtained as the correct and stable 4,43 MHz(+500 kHz)
output at the band-pass filter (BPF-202) output.

(5.06 MHz + Af)—(625 kHz £ Af} = 4.43 MHz

Both the burst signal from the burst gate X205 and con-
tinuous 4.43 MHz waveform from the 1C208 are
supplied to the phase detector-2 (PHASE DET-2). These
two signals are compared in phase each other at the
phase detector-2 (PHASE DET-2), and, if there is normal
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phase shift between them, a plus voltage is generated at
the output,

The voltage is supplied to the killer detector (KILLER
DET.) 1C205 and high voltage output sends to the killer
amplifier 1C202 (Killer Amp.), so the colour signal
{4.43 MHz + 500 kHz) passes through to IC5 as the
playback colour signal. On the other hand, if there is
a difference of 180° phase-shift between the two signals
at the phase detector-2, negative pulse is supplied to
automatic frequency control (AFC) through the X217.
This pulse is called {D Pulse (ldentification Pulse).

As described above, APC functions in three ways,
namely,

O Phase control of colour signal,
O Colour killer function by phase detection,
O AFC control with 1D pulse.

(Refer to Section 3-2-8 for details.)

1. CRYSTAL OSCILLATOR — 1C208

This circuit operates only in playback, then it oscillates
4.433619 MHz signal correctly. This signal is supplied to
the phase detector-1 and -2 (PHASE DET-1 and -2).




2. BURST GATE — X205

Refer to Fig. 3-24.

The playback colour signal is supplied to a gate of X205
through C231 and the burst gate pulse is supplied to
the other gate of X205 through R230.

Accordingly, X205 is on (amplifying) only in receiving
the burst gate pulse and burst signal appears at the drain.
Components L203, C233 and R231 compose the
4.43 MHz resonance circuit, and D203 and D204 work
as the limiter.

This burst signal is supplied to the phase detector.

3. PHASE DETECTOR-1, -2 — [C204
The 4.43 MHz signal from the crystal oscillator and play-

back burst signal are supplied to the phase detector-1
(PHASE DET-1), and detects the phase shift between
the signals. Refer to Fig. 3-25,

The phase detector-1 (PHASE DET-1)monitors the phase
relationship between the 4.43 MHz signal from the
crystal oscillator and the burst signal from the playback
colour signal and converts any phase shift into a voltage
change. This voltage change is then fed to the variable
crystal oscillator (VXQO). To illustrate the operation of
the phase detector-1 (PHASE DET-1), we will assign the
following definitions.

The 4.43 MHz + Af signal from the burst gate is = f3

The 4.43 MHz reference signal from the crystal oscillator
is = f1

X205
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(1C204)

T

0.8Vp-p
Fig. 3-24  Burst gate
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Fig. 3-25 Phase detector
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Dependent upon the phase relation between these two
signals, the following outputs are obtained from the
phase detector-1 (PHASE DET-1).

In the case, the phase relation of f2 (the burst signal from
playback colour signal) advanced 90° to that of fi
(4.43 MHz signal from the crystal oscillator), the output
waveform shows the positive area {a) and negative area (b)
is equal against the AC 0 volt line as shown in the figure.
Therefore, reference voltage is supplied to the variable
crystal oscillator.

Refer to Fig. 3-26 (b).

In the case, the phase relation of f2 (the burst signal from
the playback signal) advanced more than 90° to that of
f1 (4.43 MHz signal from the crystal oscillator), the out-
put waveform shows (a) > (b) against the AC 0 volt line
as shown in Fig. 3-26 (b). Therefore, the positive voltage
against the reference voltage is supplied to the variable
crystal oscillator.

Refer to Fig. 3-26 (c).

In the case, the phase relation of f2 (the burst signal from
the playback signal) advanced less than 90° to that of
f1 (4.43 MHz signal from the crystal oscillator), the out-
put waveform shows (a) < (b} against the AC 0 volt line
as shown in Fig. 3-26 (c). Therefore, the negative voltage
against the reference voltage is supplied to the variable
crystal oscillator.

The relation between the output and phase difference of
the phase detector-1 is shown below.

Refer to Fig. 3-27.

The phase detector-1 detects phase of the playback
colour signal. In the case, if the phase relation of fo
advanced 90° against the f¢, the output of phase
detector-1 is zero (reference voltage). In the range of
+ 90° centralizing that point +90°, the output voltage
corresponding to phase difference between f; and fo is
obtained.
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The phase detector-2 detects phase difference between
them, and sends output signal to the colour killer circuit.
The principle and output are the same as phase tector-1,
but the 4.43 MHz signal from the crystal oscillator is
270° phase delayed by the 270° PHASE SHIFT.

This signal (270° phase advanced) is sent to the phase
detector-2, so the relation between phase difference of
f1 and f2 is shown in Fig. 3-28.

4. VARIABLE CRYSTAL (X'TAL} OSCILLATOR
(VXO) — 1C204

In Record mode, the crystal oscillator 1C208 is not

oscillating and no burst signal is supplied to the phase

detector-1, the error voltage from the detector is “'zero”

{DC potential is nearly half of the power source voltage)

which is supplied to VX0, and then it oscillates 4.43 MHz
signal correctly. In Play mode, the oscillation frequency
of the variable crystal oscillator (VXO) is controlled by
the output of phase detector-1 (PHASE DET-1).

In Play mode, in case the phase relation of the 4.43 MHz
signal from the playback burst signal is advanced 90° to
that of the crystal oscillator signal, the output of the
phase detector-1 is zero. Receiving this output, the
variable crystal oscillator (VXO) oscillates constant
4.43 MHz signal correctly.

For example as shown in Fig. 3-29, if the phase relation-
ship of P.B. burst signal is advanced (more than 90°
advanced), the phase detector-1 output voltage is in-
creased and this voltage is supplied to the VXO. This DC
voltage controls oscillation of the VXO to delay the
phase of 4.43 MHz signal.
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Fig. 3-29  Oscillation of the VXO
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The phase detector-1 and the variable crystal oscillator
are connected each other inside the 1C204.

Refer to Fig. 3-30.

The VXO compensation circuit is set to avoid frequency
variation of VXO, which happens in the case that DC
potential of the phase detector-1 output drifts with
temperature.

The VXO is the differential type whose input is con-
nected with two systems; one, pin 11 of 1C204 is con-
nected with C256 and its time constant is large, the
other, pin 12 of 1C204 is connected with C253, C254
and R252 and its time constant is small. In addition,
pin 10 of 1C205 is supplied positive horizontal sync
signal, which makes switching of the two input signals.
Therefore, if there is voltage drift, the circuit works to

cancel any potential difference between the two input
signals of the variable crystal oscillator {VXO), then the
output of the variable crystal oscillator {VXO) will be
no frequency change. This signal is supplied to the pin 15
of the BALANCED MODULATOR 1C208.

5. KILLER DETECTOR — 1C205

The killer detector circuit is controlled by the output
signal from the phase detector-2.

Refer to Fig. 3-31, the normai playback colour signal,
phase difference at phase detector-2 is within £ 90°

against centering at 180° and all the output of the phase
detector-2 is positive output (DC voltage is positive from
the reference value as shown in Fig. 3-28). This positive
output is picked up through pin 8 of 1C204, supplied to

H.Sync _ﬂ.
O
X'TAL 0SC |-1
(4.43MHz) Ao ~oh
| S
Playback V.X.0
burst signal PHASE X to
4 a3mmrinrr 8 DET- o 435571 (DR Anceo
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I 12
+
€256 =C25% R252
3.3%16 l C254
Fig. 3-30 VXO compensation circuit
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(4.43MHz)
f2
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7 2} l
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2594 C258
“MA————————0 |D pulse
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Fig. 3-31  Killer detector
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“positive input’” of the killer detector through R255,
then amplified there to be the output of high voltage is
supplied to the killer amplifier, the colour signal is able
to pass through the killer amplifier.

The output of the phase detector-2 is “zero’’, and there
is no potential difference between two inputs to the
kitler detector. As a result pin 6 of 1C205 is charged with
low voltage (2 V DC approx.), and the colour killer starts
operation to cut colour signals.

As described in the section of the variable crystal oscil-
lator {V XO), by supplying horizontal sync pulse to pin 10
of I1C204, potential difference between the two inputs to
pin 3 and pin 2 of 1C205 is cancelled. Components C259,
R255 and C258, all work for correct operation of the
killer detector utilizing the difference of each time
constant. The following is described on identification
puise (ID pulse) generation.

Refer to Fig. 3-27.

In the VHS PAL system, the phase of the CH-2 colour
signal is rotated 90° every successive 1-H. If there is a
difference between the timing in recording and in play-
back, the phase difference between f1 and f2 is con-
sidered to be more than +90°.

The response range of the phase detector-1 detecting
colour phase is between 0° and 180° in principle, (refer
to Fig. 3-29), however, in actual there is a possibility to
occur larger phase difference. In this case it is impossible
to control the phase difference by the automatic phase
control (APC) system.

Because of the automatic phase control (APC) system
corrects within + 90° phase difference between the
4.43 MHz signal from crystal oscillator and playback
burst signal.

Therefore, by utilizing the phase detector-2 which
generates 1D pulse when the phase difference is more
than = 90°, AFC system is controlled by receiving the

minus output coming through R306 to base of X217
and the phase turns to normal phase.

This is the function of 1D pulse. For details of ID pulse,
refer to the section of “AFC".

3-2-8 Automatic frequency control (AFC) system

Refer to Fig. 3-32.

AFC system takes the same action both in recording and
playback except the reference signal. In recording the
reference signal is the horizontal sync pulse of the input
video signal while the horizontal sync pulse of the play-
back video signal in playback.

The functions of AFC system;

O to generate 40 x fH (15.625 kHz)
(40 x 15.625 kHz = 625 kHz)

O to make the 40 fH signal rotate every 1-H at CH-2,

O to compensate phase control of the colour signal
receiving ID pulse.

O to make complete compensation with input hori-
zontal sync puise.

The horizontal sync pulse of the reference signal is
supplied to pin 10 of IC207 of the monostable multi-
vibrator which forms the signal to square waveform, then
it is picked up through pin 14 of 1C207.

This output is supplied to pin 7 of IC208 AFC PHASE
DETECTOR as a reference horizontal (fH) signal.

On the other hand, 160 fH (2.5 MHz) signal is oscillated
by the voltage controi oscillator {VCO) (1C208).

This signal is picked up at pin 17 of 1C208 and supplied
to pin 6 of 1C207 (1/4 COUNT DOWN) where the signal
is counted down to 1/4 and sent to the 1/10 and 1/4
count down, so that the only fH signal is picked up
through the pin 2 of 1C207 and supplied to the pin 8 of
1C208, AFC PHASE DETECTOR as a comparison fH
signal.
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Block diagram of AFC system
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The AFC PHASE DETECTOR (1C208), detects the phase
of the reference fH (Sync signal) and comparision fH to
generate error voltage, which will be fed to VCO
(Voltage Control Oscillator) for oscillating correct
160 fH (2.6 MHz) signal.

Namely, there is generated 160 fH which synchronizes
perfectly to input fH.

This 160 fH signa! is supplied to pin 6 of 1C207, 1/4
COUNT DOWN and PHASE SELECTOR which is the
most important part of AFC that generates 40 fH
(625 kHz) signal and rotates it by 90° every 1-H at CH-2
and normal phase at CH-1.

The 40 fH (625 kHz) signal generated in the above
manner is supplied to pin 14 of 1C208 (BALANCED
MODULATOR), where frequency conversion of the
signal is made with 4.43 MHz element coming from
V.X.0. After that, sum element of the signal (5.06 MHz)
is picked up by BPF-203 and finally the element will be
supplied to pin 5 of 1C202 (BALANCED MODU-
LATOR).

All the signals concerned to the IC are shown in Fig.
3-32. The AFC system operates in the same manner both
in recording and playback. In explaining on the side of
CH-1, the colour signal phase is normal every 1-H and
the CH-2 cofour signal phase delayed 90° ever 1-H in
recording, while in playback the original colour signal
can be reproduced by advancing 90° every 1-H at CH-2.

2. 1D pulse (ldentification pulse)

In playback, however, there is a fear that the reference
horizontal sync signal may be distorted owing to drop-
out or switching point. For example, there might be
a interference pulse supplied at a part of waveform.

{n this case, this interference signal is detected with the
comparison fH signal at the AFC phase detector and
error voltage controls the VCO (Voltage Controiled Osci-
tlator), so that the VCO oscillates the incorrect fre-
guency.

Then the final output colour signal phase difference is
more than 90° to the normal recorded colour phase. In
such the case it cannot be compensated by APC system
because it functions within 90° and it is hopeless to
obtain normal playback colour signal.

Therefore, there arises the necessity of an ID pulse
which controlls the AFC system to obtain the normal
colour phase.

Namely, when there occurs advance or phase difference
by more than + 90°, the phase detector-2 generates a
low pulse. This pulse {ID pulse) supplied to pin 5 of
1C207 POLARITY REVERSE to reverse the output
colour signal phase. Then after timing runs back to the
normal condition. Regarding the reason why 1D pulse is
generated when the phase difference is more than
+ 90°, refer to the subsection 3-2-7 (3) and (5).

Playback mode

Record mode

Piay back col.in Main ConWV. -
626.9KHz 4+ {-90") 2af (BALANCED MOD) Play: 4.433619MHz
A
4433619t af
5.06057 | MHz2 A
+(-90°) 3¢
Phase Def 4433619
MHz XTal
AFC 625KHz +(-907 SuB-cony | 44355717at | VX0
(40 th) BALANCED MOD ‘&331557'

4.433619MHz

Main ConV.
(BALANCED MOD)

626.9KHz +(-90°)
% REC Col. out

5.06057I1MHz +(- 90°}

AFC 625KHz +(-90°) SUB-CONV. VX0
(40 tH) P BALANCED MOD)] 4.435571M
Fig. 3-33
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3-3 SERVO CIRCUIT

3-3-1 General

A circuit which controls frequency of rotation, phase or
position of a mechanism is generally called a servo
circuit, By this definition, the circuits of the HR-3300E
which control the phase of the rotary video heads,
capstan speed and the tape tension of video tape are
called servo circuit. On Model HR-3300E, servo circuits
provided for controlling the phase and speed of the
rotary video head drum and maintaining the proper
speed of the rotating capstan, that is, the tape speed.
The HR-3300E’s servo control has two parts: “drum
servo’ and “‘capstan servo”. In the record mode, the
drum servo system maintains constant relative position
between the video heads and the vertical sync signal of
the input vidzo signal, and keeps the rotating frequency
of the capstan constant. In playback mode, the drum
servo system maintains the relative position between the
video heads and the reference signal. The reference signal
is a control signal, reproduced from the control track
of the video tape. This permits accurate reproduction of
the videq signal recorded on the tape. For controlling
the tension of the video tape, the HR-3300E is provided
with a mechanical system.

3-3-2 Capstan servo system

The purpose of the capstan servo system is to make
video tape travel constant at the speed of 2.339 cm/sec
both in recording and playback. The model HR-3300E,
being different from conventional VCR's, adopts a DC
motor, so the servo system is composed of two systems,
because the DC motor is apt to vary the speed of

rotation corresponding to load variation and change of
voltage.

One of the two systems is called Discriminator Control
system and the other is Phase Control system.

The discriminator control system functions against large
variation to make the rotation constant while the phase
control system controls tape travelling to be constant
against smaller variation,

) -
omparison Phase Rgference
signal detector signal
magnet Pick up head L_ﬂm
< ; rgo_ror Discriminator
apstan rive
Capstan flywheei DF(’; amp amp
motor j

Fig. 3-35 Block diagram — Principles of capstan servo
system

3-3-3 Capstan servo block diagram

An explanation of the block siagram follows.

Details of the circuit are as follows: Refer to the
schematic diagram in Section 10-19.

In the phase control system of the capstan servo system,
the reference signal is TFC (TUNING FORK) oscillation
which makes the oscillator (X15, X16) generate
475.2 Hz sine waveform signal. This signal is supplied to
X17 and X18 which converts its waveform to the square
waveform and sends it to IC4 (1/128 by IC4 becomes

3.7 Hz signal and is supplied to X13(SAMPLING PULSE).
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( from MECHACON [3i]) :

Fig. 3-36  Block diagram of capstan servo
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This reference signal is supplied to X12 (PHASE
DETECTOR).

Regarding the relative signal on the other hand, the
capstan pick-up head picks up the rotations of two
magnets inlaid in the capstan flywheel and generates
pulse, which is amplified by X8, X9 (AMPLIFIER) to
be supplied to X10, X11 (TRAPEZOID). In this
condition the trapezoid circuit generates trapezoidal
waveform (sawtooth waveform in actual) signal to send
it to X12 (PHASE DETECTOR). The signal is the so-
cafled the relative signal.

There is error voltage generated at the phase detector
(PHASE DET) by comparing both phases of the refative
signal and reference signal, and the error voltage is
supplied to X14 (SAMPLING HOLD) to be able to hold
the voltage.

The error voltage generated in the above manner passes
through the discriminator amplifier of the discriminator
control system and M.D.A. (motor drive amplifier), then
reaches the capstan motor.

However, the control is impossible only by the phase
control system under the circumstance of large fre-
guency variation at starting and so forth. In the case of
making loop gain large, there arises so-called hunting
phenomenon of too much servo effect. Therefore it is
required to set the discriminator control system for
damping.

The discriminator control system is composed of the dis-
criminator amplifier (IC-5) and M.D.A. {X23, X2). This
system controls frequency variation at starting and in
large variation to make the rotation constant.

3-3-4 Reference signal generating circuit
This circuit generates the reference signal for the phase

control system.

1. OSCILLATOR [1]

TFC : Tuning Fork Oscillator

—ol12V
R84 IR87

$—O00SC out

\\

10V p-
(475.2Hz ) 475.2Hz

X186

Fig. 3-37  Tuning fork oscillator

Refer to Fig. 3-37.

The oscillator utilizes a piezoelectric tuning fork (TFC-
type). The oscillation whose phase has been shifted by
180° by X16 is sent to TFC input through R84, how-
ever, at TFC output the oscillation becomes positive
feed-back since it is converted again between the input
and output of TFC.

2. SCHMITT TRIGGER [2] — X17, X18

Fig. 3-38 Schmitt trigger

Refer to Fig. 3-38.

As the parts of rise and fall of the signal picked up by
the collector of X16 are blunt, the waveform is reformed
by the Schmitt trigger circuit so that the rise and fall
may be sharp. For, there is a fear to make a miscount if
the signal is sent to the Count-Down (IC) leaving the
waveform as it is.

3. COUNT-DOWN (3] —IC4

Pin13 of IC4

3.7Mz | Hve-p
(3.7Hz)

Base of X 13

Svp-p

Collector of X I3 ! Reference signal

Fig. 3-39 Timing chart

Refer to Fig. 3-39.

The Schmitt trigger output is counted down to 1/128 by
this 1C4. The signal coming through the pin1 of IC4 is
made counted down to 1/186, then supplied to the pin 10
of iC4. Finally, the signal is counted down to 1/128
then picked up through the pin 13 of 1C4.

4, SAMPLING PULSE [4] —X13

As shown in the Fig. 3-39, the signal, counted down to
1/128 is supplied to the base of X13 after it is differ-
entiated by C38 and R97. Consequently, X13 turns
on as it receives positive pulse and then the collector
potential will be reduced to 0 V (approx.}). This voltage

3-27



will be supplied to X12 (PHASE DETECTOR) as the
reference signal.

The above is explained on the reference signal generating
circuit of the capstan servo system.

The circuit takes the same operating both in recording
and playback.

3-3-5 Relative signal generating circuit
The relative signal generates being supplied with pulse

obtained through the capstan pick-up head.

1. PULSE AMPLIFIER [5] — X8, X9

PLAY 12V O ~0 12V

11Vp-p

el

2 p—0 to TRAPEZOID
CAR Pick up D24
Head

0.15Vp-p n[n X 8 X9

Fig. 3-40 Puise amplifier

In recording and playback, the circuit acts as a pulse
amplifier. However, in Fast-Forwar/Rewind mode, X9
remains turned on and the collector of X9 supplies
11 V DC since “‘PLAY IN"" 12 V DC is not supplied in
this mode.

2. TRAPEZOID [6] —X10, X11

l2v
from PULSE
AMP D24
N O—Pwi—— OUT to PHASE

DETECTOR
5Vp-p

+ q
Cc3
_]_L_ znc32 u;

( Relative signal }

5Vp-p

Fig. 3-41 Trapezoid

Transistor X10 generates the saw-tooth waveform of
good linearity utilizing the bootstrap circuit.

Transistor X11 is an emitter follower which provides a
low impedance.

This saw-tooth waveform is supplied to X12 (PHASE
D ETECTOR) as the relative signal.

3-28

3-3-6 Phase comparing circuit

In this circuit phase comparing between the reference
signal and the relative signal is made in order to gene-
rate the error voltage and to hold it.

1. PHASE DETECTOR [7]. SAMPLING HOLD [8]

X2 X14
g0 12V
R68
from
TRAPEZOID®
‘\
R71 ~~.D.C7TV
/ R70 R74
—-—o00uT

5Vp-p c34F \ to DISCR! AMP
( Relative ) - Cap.Sampling Position
Signal R75
SVp-p
Reference
Signal fram

fe——————————0 Pini3 ot IC4
X 13

_A_V—

Fig. 3-42 Phase detector

Both the relative signal of saw-tooth waveform to the
emitter of X12 and the reference signal supplies the
base of X13. When the reference pulse supplies the
base of X12. In this time, X12 turns on, so that the
emitter potential of X12 is picked up by the collector of
X12 to charge C34.

As X14 is S.F. {Source Foliower) utilizing FET and its
impedance on the gate side is very high, so that the
potential charging C34 is held. At the period of normal
phase, 7 V DC is picked up at the source of X14 and the
voltage is supplied to the discriminator amplifier as a
phase error voltage.

reference signal
Relative signal

/|
m Normal rotation
|
Py
Lo
Phase of capstan %néllzseis U\_H-\L_‘ Tape speed is slow

{Phase detector output |
voltage increased. )

Tape speed is fast
Phose of capstan pulse J\'\‘U;d
is advanced. :

(Phase detector output ] i
voltage is decreased.)

Fig. 3-43 Phase detector output

3-7-7 Discriminator control system (DISCRIMINATOR
AMPLIFIER [9], MOTOR DRIVE AMPLIFIER
[101)

As described in 3-3-3 previously, there is the necessity of

the discriminator control system for damping against

large variation or at starting operation.

The discriminator generally acts in converting frequency

variation to voltage variation.



RUS
Capstan
Mot or
RII4

R74
SAMPLING
HOLO o
(x14)

Fig. 3-44 Discriminator control circuit

Its operational principle is as follows:

Output voltage of X14 (SAMPLING HOLD) is supplied
to Vn (non-invertor) of the discriminator amplifier
through R74 and R76. On the other hand the output of
the motor drive amplifier is supplied through R115 to Vi
(invertor). By amplifying the potential difference be-
tween the two output voltages at IC5 (DISCRIMINA-
TOR AMPLIFIER) and converting its impedance by the
motor drive amplifier, the necessary output to rotate the
capstan motor is obtained.

in the case, the rotation frequency of the motor de-
creases, the current being supplied to the motor is in-
creased through R115 and the potential of Vi decreases.
If so, the discriminator amplifier detects this pheno-
menon and generates higher voltage, which is supplied
to the motor through the motor drive amplifier to in-
crease rotation frequency.

3-3-8 Tape speed
This unit has no circuits to adjust tape travelling speed

such as by a variable resistor. In this unit the tape travel-

ling speed is determined by the frequency from the TFC
oscillator.

3-3-9 Capstan motor control [11] — X19, X20, X21

When high voltage is supplied from the mechanism
control circuit to this circuit, X19 turns on and its
collector potential becomes low (nearly 0 V). According-

ly, X20 and X21 turn off so that the output of IC5
appears on both the capstan side and the drum side to
rotate the motor respectively.

When low voltage is supplied to the terminal (51), X19
turns off while X20 and X21 turn on. Then the collector
potentials of the transistors are nearly grounded. As a
result, the motor drive amplifier (X23, X2} turns off and
the capstan motor does not rotate.

At the same time the motor drive amplifier (X22, X1) of
the drum side also turns off, so the drum motor does not
rotate. In the case the mechanism contro! functions in
the Auto Stop mode, the potential of the motor control
input becomes low and the capstan and the drum motor
stop.

3-3-10 Electronic switch {SW)[12] — X4

8Y — 10 Base ot X 22
X 20 r——-" ( Drum motor )
¢ ouT I
MOTOR CTL F N Ics |
N 1 i
{ Discri }
“Wign® R98 L amp |
from Mechanism ouT |
Contro! Circuit board, |
SN

——————0 1o Base of X23
{ Capstan motor )

X8 X9 X0
N
PLAY
N 153
Low veitage
CAP.
P.U. Head
1
- R64
OFF
Fig. 3-46  Electronic switch {X4)
TP-10 0.15Vp-p A A
jf'\[ s i
Base of X8 | Smsac { :
i i i
Emitter of X10
4 SVp-p
: d 4
t ! '
TP=11 L f r
4.7vp
i pesav) O° v |
|
J0.TV ; :
1
{ ] | V I
Base of X 13 | v i |
17V | i |
1 | : I {
Pin 13 of IC4 | | i i !

(Output signal
of (/128 counfdown)l Hvp-p

t
i I
i |
1 |

|
TP—13 N l I
10Vp-pi|[l— — — || —— —— = e
Osclllator out — P DM
(475.2Hz) !
|

[ ]
! |
| !
Base of X 12 5vpp | ¥ ]

TP—12 ¥

Sampling error perv

voitage ov

P-4 3
oCc7Vv

Capstan motor — v |

Fig. 3-45 Capstan motor control circuit

Fig. 3-47 Capstan servo timing chart
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In Rewind or Fast-forward mode, the terminal (53)
PLAY INPUT is charged with low voltage. Consequently,
X4 is on and the amplifier (X8, X9) does not operate.
On the other hand, X9 is on, X10is on and X11 is off in
the condition, so the emitter of X12 (PHASE
DETECTOR) is impressed by the fixed bias {8 V DC
approx.) divided by R68 and R80.

If the sampling pulse supplies to the base of X12 the
output will hold the constant potential.

In other words, in Fast-Forward/Rewind mode the loop
of the phase control system is not operating and constant
phase error voltage is generated to rotate the motor.

3-3-11 Drum servo system

The drum servo system, in record mode, causes the video
heads to rotate at precisely 25 Hz, that is, at one-half of
the vertical sync frequency. Therefore, the channel-1
(CH-1) video head scans one field and the channel-2
(CH-2) video head scans the succeeding field. In
addition, the drum servo system regulates the relative
positions of the video heads and tape to keep the vertical
blanking period consistently recorded along the bottom
portion of the video tracks. Thus, a fixed switching
point will appear at the bottom of the TV screen in play-
back. The pattern of the video tracks, control track and
audio tracks recorded under normal conditions is shown
in Fig. 3-48 below. All vertical sync signals are recorded
in the beginning portion of the video tracks. In the one
field-per-track system of the two-head "“VHS”, fre-
gquency modulated video signals are generally recorded
as overlapped (that is, a small portion of the field is
recorded by both heads) so that, in playback, a loss of
signal does not occur at switching point. The switching
points are made inconspicuous by placing them at the
bottom of the TV screen. This drum servo system as well
as the capstan servo system is composed of the phase
control system and the discriminator control system.
For the reference signal of the phase control system is
vertical sync signal of input video signal in recording
and the control signai recorded on the control track in
playback.

On the other hand, the relative signal to control drum
rotation is made by phase comparing of the above refer-
ence signal and the phase of drum rotation picked up
by the drum pick-up head. The discriminator control
system functions against large variation to make rotation
constant while the phase control system controls video
head drum rotation to be constant against smaller vari-
ation. The purpose of the playback servo system is to
make the rotating heads trace the recorded video tracks
accurately. This permits accurate reproduction of the
video signals recorded on the tape. Servo control also
provides a damping effect to prevent the head from
rotating erratically. If erratic rotation of the heads
occurs during recording, line-to-line horizontal time-base
instability would result. In playback, therefore, jitter
would appear in the picture.

3-3-12 Drum servo system block diagram

A)  Record drum servo system

Refer to Fig. 3-60 “Block diagram of drum servo
system’’. The reference signal of the phase control
system of the record drum servo system is the input
video signal which is supplied from the luminance and
colour (Y/C) circuit board. This video signal is first
amplified by the VIDEQO AMPLIFIER [13], then
supplied to SYNC SEPARATOR [14], which picks up
composite sync signal. This composite sync signal is
supplied to the luminance and colour{Y/C) circuit board
as a sync output. And also supplies to low-pass-filter
(L.P.F.) [15]. The low-pass-filter and the vertical sync
separator (V. SYNC SEP. [16]) rejects the horizontal
sync signal from the composite sync signal. Then the
50-Hz vertical sync pulse is sent to a monostable multi-
vibrator functions as a 2:1 frequency divider, so that the
25 Hz pulse train supplied to the QUTPUT [18]. Then
this signal is supplied to the control head as a controf
signal.

The other hand, this 25 Hz signal is amplified by the
AMPLIFIER [19] and [20] {CONTROL AMPLIFIER),
then supplied to the MONOSTABLE MULTI-
VIBRATOR [20] (shou!ld be adjusted for the correct

~——— Direction of tape travel

e Audio Track

Direction of\

Video head rotation

Video Track

Vertical Sync

— 11— - Control Track

1

Fig. 3-48 Video tape pattern
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switching point during recording) is then sent to the
SAMPLING([13] as the reference signal of the phase
control circuit.

On the other hand, the relative signal of the phase
control circuit is a train of drum pulses, which is induced
by the rotation of the two permanent magnets on the
upper drum to a pick-up head. This signal is fed to pair
of the monostable multivibrators (MONO. MULTI. [24]
[25]) after passing through the AMPLIFIER [23], then
supplied to the FLIP-FLOP {26]. The output of the flip-
flop, which is a 25-Hz square wave, is supplied to the
luminance and colour (Y/C} circuit board, the mecha-
nism control circuit board and also supplied to the
record inverter (REC INV [27]). This signal is further
more supplied to the monostable multivibrator (MONQ
MULTI [28]) and inverter {INV. [29]), then finally
supplied to TRAPEZOID [30] (trapezoidal waveform
generator). The waveform is then sent to the SAMPL-
ING [31]. This trapezoidal waveform is called the
relative signal of the phase control circuit.

At the SAMPLING HOLD [31], the relative signal
{trapezoidal waveform) is sampled by the reference
signal from the QUTPUT [22], and the sampling error
voltage corresponding to the phase difference between
two signals is generated. At this sampling error voltage is
detected according to the pulse train of the reference
signal, so that this sampling error voltage will be held to
next sampling then supplied to the NON-LINEAR [32].

Then this signal is supplied to the LIMITER [33]
where the voltage is controlled to be in the specified
range, then supplied to SOURCE FOLLOWER [34],
from where it is supplied to the discriminator servo
system as the phase error voltage. However, large
frequency variations caused at starting, or other large
changes in tape speed, cannot be controlled by the phase
control circuit alone. If loop gain is increased only by
the phase control circuit, “hunting” phenomena will
occur. To resolve this problem, discrimination control
should be done through the damping system. This is the
discriminator servo system. The discriminator servo
system has a circuit the same as that of the capstan servo
system, which is composed of DISCRIMINATOR AMP-
LIFIER [9] and MOTOR DRIVE AMPLIFIER [35].
It makes rotation of the motor constant corresponding
to the phase error of the phase control system.

B)  Playback drum servo system

The reference signal of the phase control system of the
playback drum servo system is the control signal
recorded on the control head and amplified by the
AMPLIFIER [19] [20], then supplied to the mono-
stable multivibrator (MONO. MULTI. [21]) and the
SAMPLING [31].

The relative signal of the phase control system is same as
the record mode. Only difference, phase of the mono-
stable multivibrator and the time constant of the trape-
zoidal waveform generator are changed.

Control
Head

D3 REC

12V
!
!
18]
ouT f
|
|
Vee |
—— J

12V

Fig. 3-49

Integrated circuit-1
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3-3-13 Theory of drum servo system
1. VIDEO AMPLIFIER[13], SYNC SEPARATOR([14],
LOW-PASS FILTER[15], VERTICAL SYNC
SEPARATOR [16], MONOSTABLE MULTI-
VIBRATOR [17], OUTI[18]
In recording, the video signal whose colour element has
been eliminated by the low-pass filter composed of CB,
C7 and L1 is first supplied to the VIDEO AMPLIFIER
[13] to be amplified. After that the signal is supplied to
the SYNC SEPARATOR[14], the composite sync signal
is stripped from the input video signal of the sync
separator. The L.P.F. (low-pass filter}{15] consisting of
R1-R4 and C2—-C4, attenuates the horizontal sync com-
ponent of the composite sync signal and supplies it to
the VERTICAL SYNC SEPARATORI[16] which sends
the 50-Hz vertical sync signal to other points. The 50-Hz
vertical sync signal is converted into 25-Hz puise train by
the MONOSTABLE MULTIVIBRATORI[17]. Time
constant for this operation is decided by C15 and R8.
The signal which passed the monostable multivibrator is
supplied in two ways through the OUTPUT[18]; one is
supplied to the control head and recorded as the control
pulse on a tape, while the other to the AMPLIFIER (IC2)
[19]. D4 and Db are set for eliminating noise especially
in playback.

2. AMPLIFIER [19], CONTROL AMPLIFIER [20],
MONOSTABLE MULTIVIBRATOR [21], OUTPUT
[22], RECORDING SWITCH [36]

In recording, the signal from the QUTPUT [18] is

supplied to the AMPLIFIER [19], where it is amplified

and after that is supplied to the CONTROL SIGNAL

AMPLIFIER [20] in the same phase to the input.

The amplified signal is supplied to the MONOSTABLE

MULTIVIBRATOR [21] in the same phase as that of the

input.

In recording mode, the SWITCH (recording switch X5)

[36] is on and the time constant of the monostable

multivibrator is determined by R18, R9 and C14, in

other words, the switching point is deciced at this stage.

Resistor R9 is a variable resistor which adjusts the

switching point.

The output of the monostable multivibrator is supplied

through the OUTPUT[22] to the SAMPLING HOLD[31].

This will be the reference signal. In playback mode, the
control signal is supplied from the control head, and this
signal takes the same circuit to be the reference signal.
In this case the time constant of the MONOSTABLE
MULTIVIBRATOR [21] is longer than in recording be-
cause of tracking.

12v

cit LCIO

L e _—
KEY TO ABBREVIATIONS:
CTL : Control —— 2 TRACKING 3] aghLAgLING
SW POINT : Switching Point . I —
FIX. MANUAL

Fig. 3-50 Record phase monostable multivibrator
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Pin 8 of IC |

Pini6of IC | lj \J L’Jf LPJ LPJ—:‘ Video signal
[ 50Hz I | |
Pinl2 of IC| .l —l ﬂ n__ V. sync sep.
i |
Pin9 of IC ] Ve | I MONO MULTI
!
| | | !
A N [ CTL Head in
= [ ;o
. Record ! SW Point | |
Pin 8 of IC1 oo —PF f : - oved U Rec phase
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b = Slonal fiming | . MONO MULTI out
| ! i l |
|
Pin 2 ofiCl Ployback—ﬂ\ ' /I\ \II[ A CTL amp out
mode ITrqckin Foteyiometlpr :
|GdeSTng e range l

MONO MULT! out

KEY TO ABBREVIATIONS:
CTL : Control
MONO MULTI : Monostable Multivibrator

reference signal timing

Fig. 3-51

3. AMPLIFIER [23], MONOSTABLE
VIBRATOR [24],[25], FLIP-FLOP [26]
The drum pulse, source of the relative signal of the phase
control system, is picked up in the manner that the drum
pick-up head picks up rotation of two magnets inlaid in
the drum pulley taking the contrary position each other.

MULTI-

Reference signal timing chart

Flip-flop output signal is generated in the timing shown
in the figure.

Flip-flop output is supplied to the luminance and colour
circuit board and the mechanism control circuit board.
The output is supplied to the recording INVERTER{27]
and the diode switch[37].

R32
——————— ! R33
) JPOWER ! CH-2 SW Phase
SUPPLY L e
| 25 A i
) amp MONO L IFLP Flip Flop
MULT]I FLOP oH oy out
R3I
| 23] 24 EalinE
@ AMP MONO H OVp-plcy-2
MULTI IC3 i
I (AN3I8) |
e —— 2{—————— —I
R28 : R29
CH-1 SW Phase

Fig. 3-52

Relative signal generating circuit
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Pin 2 of IC | Vi :S jl{ I
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! | |
@ i ~HI-CH—2 SW Phosel I
1
I | [ 1
Pin23 of IC I CH-I CH-2 IOVp-p

1 Fmoor —{TIN——H—

!
|

Fig. 3-53

4, RECORD INVERTER [27], DIODE SWITCH [37]
In recording, X6 operates as an inverter since the record
12 V is supplied to the collector of the oscillator X6
through D8. (See Fig. 3-54.)

In playback, X6 does not operate while the play 12 V is
impressed to D10 and D11 through R27.

In recording, the flip-flop output is reversed by the in-
verter X6 and in playback, the same phase of the flip-flop
output is supplied to the monostable multivibrator.

Timing chart

5. MONOSTABLE MULTIVIBRATORI28], INVERTER
[29], TRAPEZOIDAL WAVEFORM GENERATOR
[{30], SAMPLING HOLDI[31]

In recording, the signal from the record inverter (X6) is

supplied to the MONOSTABLE MULTIVIBRATOR[28].

The output of the monostable multivibrator is supplied
to the INVERTER([29], which supplies it to the TRAPE-
ZOIDAL WAVEFORM GENERATORI[30] after revers-
ing it.

PLAYI2V

CH-I ¢cH-2
RECI2V /
Record
Hcs |
MONO |
MULTI |
I IN J|
b——— cpo cH-2

Playback I/I

Fig. 3-64 Record inverter and diode switch
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Record mode
from REC INV

Playback mode

' i2 ;DM
R46
AVN————2
_________ - _____}
|
SAMPLING
TRAPEZOID| 2 —=—
HOLD Sampling

from DIODE sw|37Jlic 3

I
[(AN3I8
(8

g

{ error voltage

2v

Fig. 3-55  Phase comparing circuit

At the TRAPEZOIDAL WAVEFORM GENERATOR
[30] a trapezoidal waveform is generated, which will be
supplied to the SAMPLING HOLD [31] as the relative
signal. The time constant of the part of the slope of the
trapezoidal waveform is determined by C26. in playback,
the slope becomes more moderate by impression of the
play 12 V coming through R37.

The signal from the output of 1C1, monostable multi-
vibrator, namely the reference signal, and it generates
sampling error voltage comparing two phases of the
relative signal and the reference signal. The generated
error voltage is supplied to next NON-LINEAR [32].
C27 is the capacitor to hold the error voltage.

The potential nearly half of 12 V DC power supply
coming through R40 is the load to be utilized to prevent
the time of servo locking from delaying, for the sampling,
error is "'0"" at starting of the motor. The circuit makes
the sampling error feed back to the monostable multi-
vibrator and also DC bias is supplied from D14, Con-
sequently, the feedback is made that the sampling error
voltage and DC bias are one above another.

6. NON LINEAR (32], LIMITER {33], S.F. [34]
In the recording mode, the NON LINEAR [32] does not
operate since the switches S2—3 are closed. Resistors

Rec
3523 ()

DIS D6

®

DI7

DI8 DIg RA47

AV
R48

~ 2714 C29

(36-57vDC) @

X7

r—oO0 |12V
R55 RS57
R58
RSt
R59
cuT

to DISCRI AMP 3]

Fig. 3-56 Phase error circuit
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R47, R49 and capacitors C28, C29 compose the loop
filter.

In the playback mode, the switch $2—3 open and the
NON LINEAR [32] operates. Since the reference signal
to the drum servo is the input video signal in the record-
ing condition, a constant sampling output volitage can be
obtained. Accordingly the sampling output in the
recording condition is fed to the gate of X7. But in the
playback condition, the reference signal is the re-
generated control pulse and therefore contains AC ripple
components. When the pulse varies with a rapid AC
cycle, then the motor rotates in accordance with the
cycle, resulting in playback pictures with much jitter.
Assuming that a voltage difference with absolute value
of more than the 2.1 voits exists between the inter-
section of D15 and D18 and that of D16 and D19. When
the junction of D15 and D18 is 2.1 volts higher than the
junction of D16 and D19, current flows through D18,
D17 and D16; and when the former junction is 2.1 volts
lower in potential, then current flows through D19 and
D17,D15.

On the other hand, when the potential difference is less
than 2.1 volts, current can not flow in the same way,
and it thus flows only through R48. The limiter circuit
prevents the motor from abnormal rotation controlling
the phase error voltage within the definite range. The
potential at the junction of D21 and D22 (C) is approx.
4.3 volts. If the potential at the junction of R49 and
C29 (D) is 0.7 volts lower than the junction of D21 and
D22 (C), D21 turns on and the current through D21 to
increase the potential at (D).

On the contrary, if the potential at (D) is higher than
5.7 volts DC, the current through D20 will decrease the
potential at (D).

Namely, the minimum potential at point ’D"" is 3.6 volts
DC and the maximum is 5.7 volts and the potential does
not become out of the range.

According to the above operation of the limiter, the
phase error voltage does not become abnormal, which
means that the rotation of the motor will not be ab-
normal.

Sampling error !
voltage is increased | | 1
{Phase advanced} 1 | Drum rotation too fast
|
[
|
. —l |
Sampling error ! | .
voltage is decreased | Drum rotation too siow
{Phase delayed) | '

i

Fig. 3-57 Phase error of the drum servo system
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The error voltage which passed through the NON
LINEAR [32], and the LIMITER [33], is converted
by the impedance at S.F. [34], then will be supplied to
the discriminator amplifier of the discriminator control
system as the phase error voitage. The signal is finally
supplied to the drum motor.

7. DISCRIMINATOR  AMPLIFIER [9], MOTOR
DRIVE AMPLIFIER [35]

The discriminator control system has the same circuit as
that of the capstan servo system, which is composed of
the DISCRIMINATOR AMPLIFIER [9] and the
MOTOR DRIVE AMPLIFIER [35].

For the operation principle, refer to the section,
""Capstan servo system’’.
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Fig. 3-60 Block diagram of drum servo system
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SECTION 4
DISASSEMBLY

4-1 CHASSIS REMOVAL

1. Remove the two screws (15 on the top cover as
shown in Fig. 4-1.
Then lift the top cover.

e -
1i Screws

.,wﬁfwﬁm;aqmgw . R N T
Top cover Front panel

Fig. 4-1

2. Remove the two screws (3, and two screws (3. from
the side panetl.

Screws

Right side panel

Fig. 4-2

3.

4

b.

Remove the six screws 4., Then remove the rear
panel.

Screws @:ﬁi

Rear panel

Fig. 4-3

Remave the four screws (5. Then remove the
bottom cover.

Bottom cover

Fig. 4-0

Remove the two screws \8 Loosen screws 7o and
@ =
8} then remove the front panel.

Front panel

Fig. 4-5



8. Remove the four screws 5, then remove the

cassette housing assemnbly.

Screws (g

[ OV R T S T . - L I TR ¥ TR T I R |

Cassette housing

Fig. 4-5

4-2 REMOVAL OF PRINTED CIRCUIT BOARD

4-2-1 Layout of the printed circuit board

Pre/Record hoard Junction board

Reaulator board

[
e Delay equiaizer
ﬂ _ “! board

28

Audio/Servo (A/S) board

Mechanism control board

Lumirance/Chrominance {Y/C} board

Operation board (Bottom;

4.7



4-2-2
1

4-2-3

Audic/Servo [A/S) printed circuit board
Rernove the two screws on the printed circuit
board as shown in Fig. 4-8.

Screws

Slots
Fig. 4-8

Remove the printed cireuit board by ensuring that
stots are out of chassis and then gently puiling
outward.

Disconnect the connector from the board.

When mounting the Audio/Servo and other printe:
circuit  boards,

respondingly numbered connectors to the pins oin

he sure to connect the oor-

the beard.

Also when mounting the Audic/Serve printed

circult board to the chassis, make sure that the

two slide switch activating levers, located near the
middle of the printer circuit hoard, arc manually
fully leftward, and take care not 1o pinch the wires
whern mounting.

Pre/Record (PRE/REC) printed circuit board

Remove the four screws on the printed circuil
board as shown in Fig. 4-8.

Shield case

Screws

Fig. 4-9

the numbearad the
printed circuit board.

3. Remove the shield case by using a soidering iron,

2. Disconnect connectors on

and unsolder the two wires focated inside of the
shield case as shown in Fig, 4-9.

4-2-4 Luminance/Chrominange {Y/C) printed circuit
board
i, RBemocove the two screws on the printed circuit

board as shown in Fig 4-10.

4.2-5 WMechanism controd cireuit board

1. Remove the tweo screws on the printed cirouwy

board as shown in Fig. 4-11.

“a m e e 080

00dicEs

i &

Screws
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2. Remove the printed circuit board by ensuring that
tabs are out of chassis and gently pulling outward.

3. Disconnect the numbered connectors on the
printed circuit board.

4-2-6 Regulator printed circuit board
i. Remove the three screws on the printed circuit
board as shown in Fig. 4-12.

Screws

Fig. 4-12

2. Disconnect the connectors on the printed circuit

hoard.

4.2-7 Tuner assembly

1.

Remove two screws on the tuner assembiy as
shown in Fig. 4-13.

Disconnect the connectors on the printed circuit
board.

Screws




SECTION B
MECHANICAL ADJUSTMENTS

51 PRECAUTIONS

When repairing the HR-3300F, the following precautions
should be ohserved:
1. Always turn the power off before remaving or
seldering components.

7. When removing & screw from the chassis, be careful
not 1o drop it into the mechanism. 1f a screw
should be dropped, be sure o retrieve it

2. Be cxtremely careful not to damage either the

upper or lower head drum assemblies.

4. The tape transport mechanism has been precisely
acljusted at the factory and ordinarily need not be
re-adjusted.

FJ":

Wher removing a part, be very careful not to

damage or displace other parts. (Be especially care-

ful with the guide poles and rotary video head
drum.)

&, To check the mechanism without a tape, lock the
cassette microswitch (S12). Also cover the photo
transistor sensor so that the no light falfs on it.

NOTE: After the check and repair are completed, do

nol forget to remove the covering.

5-2  PERIODIC MAINTENANCE

The following componants need periodic cleaning and
lubrication to mainiain normal efficiency.

5-2-1 Cleaning

AL Drum system

1. Clean the upper and lower drums, the full erase

headt, the two guide poles and two guide rollers

occasionally. Since these parts make direct contact

with the video tape they tend to coliect dust.

CAUTION: When cieaning the two video heads on
the upper drum, DO NOT clean them
with a vertical stroke, Use only a
gentle back and forth motion, in the
direction of the tape path, being very
careful since they are made of ferrite
antd may be broken easily.

For cleaning, use a lint-free clolh dampended with

™

pure 1sopropyl alconol,

3. The drum systemn should be cleaned after every
200---300 hours of use.

4,  After cleaning with alcohol, allow the parts to dry
before using a cassette tape since alcohol on thase
parts may impair the tape.

jes)

Pinch rotler and capstan shalt

1. Dust on the pingh roller or the capstan shaft can
impair their operation.

2. Clean the pinch roller surface and the capstan shaft

with a mild detergent solution and a lint fres cioih.

NOTE: Alcohol can deteriorate rubbar

C. Reel drive system
The following components need periodic cleaning.
(Refer to Fig. B-1({a).}
1. Surface of the supply reel disk
2. Surtace of the rewind idler
3. Surface of the F.F. gulley 21
4. Surface of the unloading idler 7%

D. Motor drive system
Drum pulley, Drum belt, Drum motor pulley, Capstan
motor pulley, Relay belt, Relay puliey, Capstan puiley,

Capstan flywheel Reel drive bell, Unloading beit, Take

up pulley, Rewind putley, Unloading putizy,

5-2-2 Lubrication
The following points should e lubricated with VO ol
(Part No. PU41781) or other high guality spindie il
every 500 hours,

Shatt of counter idier pulicy,

Shaft of take-up and suppily reel disk.
CAUTION: DO NOT owverlubricate, Two or throe drope

of oil in zach location is sufficient,
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5-2

LAYCOUT OF MAIN MECHANICAL PARTS

Top view and parts identification

Take-up loading arm
Uppaor drum (Video heads)
Cassette lamp

Audio erase head

Take-up impadance roller
Audio/contiol heard

Pinch roiler

Capstan shaft

Start sensor

Relay pulley

Relay belt

Take-up reel disk rubber tire
Capstan motor putley
Take-up idler

Countar belt-2

Counter pulley

Counter pulley-1

view

Take-up reel disle
Take-up braxe

Loading brake
F.F.idler

HEW rubber tire

HEW idier

Tension band
Uriloading idier
Untoading idler rubber tire
Supply reel disk
Laaching rension brake
Tension arm

End sensor

Supply loading arm

Full erase head

Supply impedance raller



B.

Botiom view and parts identification

4

Fig. 5-1{h)  Bottom view

34.
5.
36.
37.
36,

40.
41,
42,
43.
44,
45,

Unloading putley
Unloading belt
Rawind pulley
Reei drive belt
Take-up idler
Capstan motor
Relay puliey
Capstan belt
Capstan flywhee|
Drum pulley
Drum motor pulley
Drum motor

5.3



54 REPLACEMENT AND ADJUSTMENT

5-4-1 Jigs and tools

For proper mechanicat adjustment, the following jigs and
toois are strongly recommended. Without them, a long
trizl-and-error period wouid be necessary.

Fig. b-2  Jigs

ALIGNMENT KIT (RAK-3300}
1. WV Alignment Tape MH-2
2 Master Plane Jig PUJ35730
5. Reel Disk Height Jig PUJ4E014
4 Master Piane Pasition Jig PUJABCTS
B Back Tension Adjustment Jig PUJ4B076
& Thickness Gauge PUJ480T7
7. Cassette Holder PUJ35731

OPTIONAL
‘A Tension Check Dummy Reel PUJ4B0O73
B Tension Gauge PUL48074
& Torgue Gauge ™ PUJ48075

{600 gem torque meter and VHS adapter)

G Jvc ol PUATTE1

in addition, general-purpose tools and metric hex keys
(not supplied by JVYC) are reguired for the following
alignment procedures.

5-4.2 How to set the master plane jig

1. Set machine to stop mode.

2. Remove the cassette housing.

3. Set the master plane jig on the base of the drum
assembly as shown in Fig. 5-3{al, then fasten the
screw which is provided with the master plane jig.
NOTE: This is a special metric-thread screw. DO

NOT use non-metric thread screw,

1 you already own a YCR torgue gauge (PUJ40049}
previously supplied — Torgue Gauge VHS Adapter
[PUJ4B0186) by JVC.

54

4. In the case of the tension pole positioning check,
first set the cassette housing positioning jig to the
supply reel disk as shown in Fig. 5-3{b), then set
the master plane jig with a screw.

NOTE: On the occasion of setting or removing the
master plane jig, pay full attentiaon 1o the drum
assembly,

Metric screw Haole for

Drum assembly

guide pin
|
T : ‘
/ |
[ K

mh_/

F\\TS"“—'— Guide pin
\‘L’—T,= |
| i

Master glane jig

Fig. 5-3(a)

Surew

Supply resl disk

Master plane postioning g

Master plane iig
di
, i

|

Supply reel disk

Fig. 5-3{b}



5-4-3 Replacement of belts

The following belts should be checked for signs of wear
every 1,000 hours. Replace if necessary.

Refer to Fig. 5-1(a) and (b) for location.

Part No. Part Name Symbol No.
PU44912 Relay belt )
PU44863-2 Counter belt-2 ®
PUA44863 Counter belt-2 @
PU44912-3 Unloading belt @
PU44911 Reel drive belt @
PU44912-2 Capstan beit
PU449125 Drum belt ®

5.4-4 Replacement of cassette housing assembly

If the tape transport operates without the cassette being
correctly positioned, the tape may be damaged and be-
come unusable. Thus, the cassette housing plays a very
important role although its function is rather simple.
It is improbable that the cassette housing will become
faulty. However, it is occasionally necessary to remove
the internal mechanism, and if the housing is not re-
placed correctly the result will be the same as if the
housing were defective.

Removal:

1.

Remove four screws (A) from both sides of the

cassette housing assembly as shown in Fig. 5-4.

Draw out the cassette housing by lifting it straight

up.

NOTE: When operates the unit without the
cassette housing, press the cassette switch

(S12) by hand. Also, light from the lamp
should be excluded by covering the photo-
transistor sensor.

Replacement:

1.

Place the new cassette housing assembly to the
unit. In this time, set the lock lever on the cassette
housing assembly between the eject plate and the
function assembly as shown in Fig. 5-4. |f the lock
lever is not in correct position, the eject key will
not operate. And also, check that the spring plate
touches to the function assembly.

The top portion of the two reel disks (Take-up and

Supply) should project into the housing when press

the cassette housing by hand.

Tighten the four screws (&) . . Then push the

eject key downward, and remove the jig from the

cassette housing.

Insert the spare cassette slowly into the cassette

housing, and check that the cassette is loaded

correctly.

Set the equipment to the play mode, and check

that the tape edge is not folded or wrinkled as it

exits and enters the cassette.

NOTE: When the cassette housing assembly is
faulty, the entire assembly will be re-
placed with a new one. The assembly is
factory-adjusted, and its disassembly is
not recommended.

5-4-5 Replacement of reel disk

Removal:

1.

Remove the cassette housing as referring to sub-
section 5-4-4 “Replacement of the cassette housing”
Removal.

Screw A (DPSP3OOGZS)$

» Spring plate

Eject plate

Lock lever

Fig. 5-4 Replacement of cassette housing
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E-ring (REE2000)
Washer (Q03093-82) / |

Take-up reel disk ass'y
(PU44913A)

Supply reel disk ass’'y
(PU44922A)

SUPPLY TAKE-UP

Washer for height adjustment
Q03093-827: 0.25 mm (0.01 inch)
Q03093-828: 0.5 mm {0.02 inch)

Fig. 5-56 Replacement of reel disk

2. Remove the E-ring Mlocated in the top portion of 5. After the height adjustment, lubricate the reel
the reel disk as shown in Fig. 5-5. disk shaft. When the supply reel disk is replaced,

3. Remove the E-ring on the top of the supply check the back tension as referring to subsection
tension arm shaft, then remove the tension band. 5-4-12 ““Back tension adjustment’’.

NOTE: When taking off the brake band, be care-
ful of the brake band to avoid bending it.
If deformed, the brake band will have to
be replaced with a new one.

4. Then take off the reel disk upward.

NOTE: The metal washers @ at the bottom of
the reel disk are apt to come off with the
ree] disk. Be careful not to fose the metal
washers @.

5. When the new reel disk is set in place, following
adjustment is necessary.

Reel disk height adjustment jig

Master plane jig

Height adjustment

Height adjustment: )'g
1. Set the master plane jig as referring to subsection
b-4.2 "How to set the master plane jig’’.

Washer for height
2. After the master plane jig is set in place, check the

adjustment

. . . .. Reel disk
reel disk height by using the height adjustment jig.
3. Place the height adjustment jig on the master plane
jig, check the reel disk height to be lower than ) ]
“A’” area and higher than “B’" area as shown in Q03093-834: 0.13 mm (0.005 inch)
Fig. 5-6 Q03093-827: 0.25 mm (0.01 inch)
’ ) 03093- : j
4, To adjust the height, add or remove a 0.256 mm Q03093-828: 0.5 mm (0.02 inch)
washer (Q03093-827) or 0.5 mm washer (Q03093-
828). Fig. 5-6 Reel disk height adjustment
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5-4-6 Adjustment of the supply loading back tension

1. Remove the cassette housing assembly.

2. Set the unit to play mode without cassette
installed.

3.  Turn off the power before loading arm reached to
the loading end while pushing the PLAY key by
hand, so that the PLAY key locked by the
function mechanism after turn off the power.

4. Set the tension check reel on the supply reel disk.

5. Measure the supply loading tension by pulling the
video tape, and reading a tension gauge as shown
in Fig. 5-7.

The measured loading tension should be between
40 and 50 grams.

Video tape

Tension check 40 to 50g

Loading idler

Loading tension brake Gauge

Fig. 5-7

6. 1f not, following adjustment is necessary.

7. 1If the measured supply loading back tension is
greater than 50 grams, bend the supply loading
idler lever at point @& little by little as shown in
Fig. 5-8(a).

8. If the measured supply loading tension is less than
40 grams, bend the supply loading lever at point @)
little by little as shown in Fig. 5-8(b).

(
A W@
TS|
Fig. 5-8

9. After adjustment, measure the supply loading
tension again
Then, check that the correct tape transport is
obtained in loading and unloading, and also that
tape travels smoothly with no evident wrinkles
during loading and unloading.

5-4-7 Adjustment of take-up loading brake

1.  Remove the cassette housing assembly.

2. Set the unit to play mode without cassette housing
installed.

3.  Turn off the power before lnading arm reached to
the loading end while pushing the PLAY key by
hand, and PLAY key locked by the function
mechanism after turn off the power.

4. Set the tension check reel on the take-up reel disk.

5. Measure the take-up loading tension by pulling
the video tape, and reading a tension gauge as
shown in Fig. 5-9. The measured loading tension
should be between 30 and 40 grams.

Video tape

30t040¢g Tension check

Take-up reel disk

Gauge ksl Loading brake

Fig. 59 Measurement of take-up loading tension

6. If not following adjustment is necessary.

7. If measured take-up loading tension is greater than
40 grams, bend the take-up loading brake lever at
point @ little by little as shown in Fig. 5-10(a).

/ /
AN N
oy @
(a) (b)

Fig. 5-10

8. If measured take-up loading tension is less than
30 grams, bend the take-up loading brake lever at
point @ little by little as shown in Fig. 5-10(b).

9. After adjustment, measure the take-up loading

tension again, also check that the correct tape
transport is obtained in loading and unloading.
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5-4-8
1.
2.

5-4-9

W

Adjustment of rewind torque

Remove the cassette housing assembly.

Set the unit to rewind mode without cassette tape.
in this time, push the cassette switch (S12) and
the play switch (S2} by hand, if not unit will go
to stop mode.

Before measurement, clean the following drive
system as referring to subsection 5-2-1 ““Cleaning”’.
®Reel drive belt

®Rewind pulley

®Rewind idler

®Supply reel disk.

Check the rewind torque by attaching the torque
meter to supply reel disk.

Gradually loosen the gripped torque meter in your
hand, and read the meter while the torque meter is
slowly-slipping in your hand.

A proper rewind torque is more than 270 grams.
If not, rewind idler replacement is necessary.

Adjustment of F.F. (fast forward) torque

Remove the cassette housing assembly.

Set the unit to F.F. mode without cassette tape.
Check the rewind torque by attaching the torque
meter to take-up reel disk.

Gradually loosen the gripped torque meter in your
hand, and read the meter while the torque meter is
slowly-slipping in your hand.

A proper F.F. torque is more than 270 grams.

If the F.F. torque is less than 270 grams, clean the
following drive system.

eRubber tire of rewind idler

eRubber tire of take-up reel disk

oF F.pulley.

5-4.10 Adjustment of take-up torque

1.
2.

Remove the cassette housing assembly.

Set the unit to play mode without cassette tape.
Push the cassette switch {S12) and the pause
switch (S5) by hand, if not the unit will go to stop
mode,

Before measurement, keep the unit to play mode
about two minutes, then set the torque meter to
the take-up reel disk.

Gradually loosen the gripped torque meter in your
hand, and read the meter while the torque meter is
slowly-slipping in your hand.

A proper take-up torque is between 80—220 grams.

1f not following adjustment is necessary.

Adjustment-1

Before adjustment, clean the following drive system as
referring to subsection 5-2-1 ““Cleaning”’.

® Reel drive belt

® Take-up idler

® Take-up reel disk.

5-8

If the take-up torque is less than proper torque,

adjust the position of spring of the take-up pulley

assembly to direction of arrow (a) as shown in Fig.

5-11,then measure the take-up torque again.

If the take-up torque is greater than proper torque,

set the spring of take-up pulley assembly to arrow

{b) as shown in Fig.5-11, then measure the take-

up torque again.

NOTE: When adjust the spring of take-up pulley
assembly, always turn the spring to direc-
tion of arrow (c}.

Adjustment-2
In the case the torque is still out of order as a result of
adjustment-1, following adjustment is necessary.

1.

Set the spring to center {D) of steps as shown in

Fig. 5-11.

If the take-up torque is excessive less than proper

torque, add the adjustment washer as shown in

Fig.5-12, then measure the take-up torque again.

If the take-up torque is excessive greater than pro-

per torque, check the wear of rubber tire of take-

up reel disk.

NOTE: When assemble the friction disk assembly
to shaft of the take-up idler, set 1.0 t
thickness gauge between the take-up idler
assembly and washer, then fasten the set-
screw as shown in Fig.5-12.

(Top view)

Spring

Take-up pulley assembly

(Side view)

Take-up pulley

Fig. 5-11 Take-up pulley assembly

* 0.3 mm thick



5-4-11 Adjustment of unloading torque

1.  Remove the cassette housing assembly.

2. Before measurement, clean the following drive
system as referring to subsection 5-2-1 ““Cleaning’’.
®*Reel drive belt
*Rewind pulley
sUnloading pulley
*Rubber tire of unloading idler
*Supply reel disk

3. Set the torque meter to the supply reel disk, and
push the play switch (S2) and the operation switch

(S3), then gradually loosen the gripped torque
meter in your hand, and read the meter while
torgue meter is slowly slipping in your hand.

A proper torque is between 80 and 220 grams.

If not, following adjustment is necessary.

If the unloading torque is much less than 80 grams,
check the wear of reel drive belt and rubber tire of
unioading idler.

If the unloading torque is excessive greater than
220 grams, replace the unloading idler.

Take-up idler arm ass'y

1.0 mm (1.0 t) thickness gauge

Set screw

Spring

Washer (Q03093-825)

Take-up idler arm ass'y

Washer (Q03093-826)
Friction disk (B} ass’y

Felt (PU44933)

Take-up pulley ass’'y

Adjustment washer

uEu l’lng

Q03093-825
Q03093-826

Fig. 5-12 Adjustment of take-up torque
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5-4-12 Back tension adjustment

A:
1.

Adjustment of tension pole position

Remove the cassette housing assembly, then set
the master plane jig as referring to subsection 5-4-2
""How to set the master plane jig"".

2. Set the unit to play mode with E-180cassette tape

(tape end condition).

3. After tape starts traveling, check the tension pole

position as shown in Fig. 5-13.Clearance between
tension pole and tip of master plane jigis 1.5 mm
{(0.06 inches).

4. If not, adjust the position of plate @) by using

screw (@ as shown in Fig. 5-13.

1.5 mm (0.59")

Tip of master ’ (3) Tension pole

plane jig (1) ,,\/\
w\; / l——t]l‘l\/laster plane jig

Video tape —_|

\uunJ"L

o E/1 80 cassette tape

Screw (3 with tape end condition

@ Plate

Fig. 5-13 Back tension adjustment

B:

Back-tension adjustment
Set the back-tension adjustment jig to the unit and
set to play mode.

2. Read the meter in adjustment jig while meter is

slowly-rotating in the cassette. A proper back
tension is 28 to 4b grams.

3. If not following adjustment is necessary.
4. |f measured back-tension is greater than 45 grams

or less than 28 grams, adjust position of adjust
plate @ by loosening screw (1, so that the back-
tension should be 35 grams, then fasten screw (D
as shown in Fig. 5-14.

5. After adjustment, set the unit to play mode with

E-180 cassette tape, check the position of tension
pole. In this time, the tension pole is not touch-
ing the cassette.

6. Recording and then play back the picture, check

the switching point which is 3.5 horizontal lines
before the V-blanking signal, so that there is no
skew problem at the switching point.

5-4-13 Replacement of capstan motor

1.

Remove the four screws and beit guard from the
chassis as shown in Fig. 5-15.

2. Remove the capstan motor pulley by using metric

hex key.

3. When mounting a motor pulley to a DC motor, be

careful to install on a motor shaft exactly as shown
in Fig.5-16. Set 1.5 mm thickness gauge between
motor and motor puliey, then fasten the setscrew.

4. After replacement, verify the belt running position.

Also servo circuit adjustment subsection 6-3,
“Adjustment of capstan servo’.

Video tape )
Video tape

\/Tension arm /
)

Back tension adjustment jig

Proper torque 28 to 45 g-cm

@ Plate

Screw

Screw
§/(LPSP3OOGZS)

Belt guard
(PU45660)

@ &

X Capstan motor pulley
@(PUM%O)

Screw
(LPSP3005ZS) x 3

Fig. 5-14 Back tension adjustment

Fig. 5-15 Capstan motor replacement



Capstan motor pulley
(PU44900)

™~ Setscrew
@\ {YWS3003PS)
| _

™~

Capstan motor
(PU44620)

1.5 mmT—_

Drum motor pulley
(PU43326)

Drum motor

bracket L

Drum motor
(PU44619)

<2
N 0.7 mm (0.7 t)
| thickness gauge

N Setscrew
\ " (YWS3003PS)

Drum motor pulley

I 0.7 mm

Drum motor

Fig. 5-16

5-4-14 Repiacement of drum motor

1. Remove the drum belt, and remove three screws as
shown in Fig. 5-17.

2. Remove drum motor pulley by metric hex key and,
then remove the drum DC motor by loosening
three screws.

3.  When mounting a motor pulley to a DC motor, set
0.7 mm thickness gauge between drum motor and
motor pulley as shown in Fig. 5-18.

After replacement, verify the belt running position
in play mode. Also adjustment of drum servo
circuit is necessary. {Refer to subsection 6-3.)

Three screws

Drum flywheel Drum motor pulley

Fig. 5-17 Replacement of drum motor

Fig. 5-18

5-4-15 Replacement of audio/control head assembly

A

1.
2.

Replacement

Remove three screws®),®),©as shown in Fig.5-19.
Unsolder the mini printed board located behind
the audio/control head.

Solder the mini printed board to the new head
assembly.

NOTE: Do not damage the head surface.
Install the new head assembly in the correct
position by using three screws®),®),© as shown in
Fig. 5-19.

/Impedance roller

Pinch roller

/ Video tape

Capstan

Fig. 5-19




Audio head

Take-up guide pole

j*o
i

0.06 mm

B

A

Control head

Fig. 5-20

Adjustment

1. Before adjustment, check the tape travel between
guide roller — take-up impedance roller — guide
pole — capstan shaft with a spare cassette tape,
so that the tape should be travel smoothly with no
wrinkles.

2. If anunsatisfactory condition is found by the above
check, adjust the three screws ®),®),© by turning
in small increments.

The normalized tape trave! is shown in Fig. 5-20.

3. Connect the oscilloscope to TP-15 on the audio
amplifier of Audio and Servo printed circuit board.

4. After normal tape traveling is obtained, playback
the JVC alignment tape to reproduce the audio
7 kHz signal.

NOTE: Do not use the JVC alignment tape, be-
fore smooth tape traveling is assured.
Otherwise, it may be damaged.

5.  Adjust the screw @),®), © for the playback signal
at TP-15 to be maximum.

6. After adjustment, verify the head height as shown
in Fig. 5-20. And also, check for smooth tape
traveling.

7. When replace the audio/control head following
electrical adjustment is necessary.
®Subsection 6-6 ‘Adjustment of audio circuit”.

8. The preceding steps provide for complete adjust-
ment of the audio/control head assembly. Finally,
by recording and then playing back the video,
confirm that the playback picture is normal. Again,
as a final check, playback to reproduce the mono-
scope segment from the JVC alignment tape. Also
check the FM output level at TP-6 on Pre-Rec
amplifier printed circuit board to be maximum at
Tracking potentiometer '‘Auto’ position.

5-4-16 Replacement of video head assembly
1. Unsolder the wire @, then unsolder the brown
wire (@ and red wire @ .

2. Remove the two screws @), then pull-up the upper

drum assembly.

3.  Install the new head assembly and solder the wires

as shown in Fig. 5-21.

4. Fasten two screws @).
5. After replacement, following adjustment is neces-

sary.

1) Playback switching point adjustment (subsection
6-3-9. ‘

2) Recording switching point adjustment (subsection
6-3-10).

3) Tracking adjustment {(subsection 6-3-11).

4) Video head Q(Quality factor) and resonance adjust-
ment (subsection 6-4-1).

5) Playback FM channel balance (subsection 6-4-2},

6) Playback color channel balance and color level
(subsection 6-5-5, 6-5-6).

7) Recording color channel balance and color level
{subsection 6-5-9).

8) Checking of D.O.C. (Dropout compensator) level
(subsection 6-4-10).

Red wire

Yellow wire (1 3 (4) Screws

White wire Red wire

Brown wire White wire

Brown wire

Fig. 5-21 Replacement of video head assembly



Supply guide roller

Full erase head

Supply guide pole

Take-up guide roller

Audio/control head

Take-up guide pole

2h

e

Fig. 5-22 Tape path

5-4-17 Tape transport system checking

It is very important for this video cassette recorder, that
in the play mode the tape travels in a smooth, uncreased
path from the tape outlet of the video cassette to tape
inlet of the video cassette. This section is very carefully
factory-adjusted. When a part associated with this section
(such as the supply back-tension pole, audio/control head
assembly, pinch roller assembly, etc.) has been replaced,
the tape transport must be checked according to the
procedure described in the applicable section. It is im-
portant that faulty tape travel subsequent to replace-
ment of a part and those parts must be remedied by
adjusting that part and those parts directly involved in
the replacement. This makes it possible to obtain a tape
path equal to original factory-adjusted. If this is
neglected and other parts (guide pole, etc.) are adjusted,
a good result (for tape transport adjustment) can never
be obtained.

Do NOT touch the two guide poles and two guide rollers
assembly,

For checking of tape path, observe the following steps.

A: Tension pole i
1. Set the unit to play mode with cassette tape in-
stalled.
2. While tape traveling, check the tape path at the
outlet of the cassette tape and the supply back

tension pole, there is no tape wrinkles as shown in
Fig. 5-23.

If not, check the tension pole parallelism.

Set the master plane jig as referring to subsection
5-4-2. /

Set the unit to play mode without cassette tape
installed.

Place the reel disk height adjustment jig on the
master plane jig and adjust the tilt of the tension
pole as shown in Fig. 5-24.

After adjustment, check the tape path again,

Cassette tape

Supply back-tension pole

Fig. 5-23



Supply back-tension pole

Parallel

B ’_].——————-
Reel disk height

adjustment jig
Back-tension arm

AN

Master plane jig

Guide pole Guide roller

No tape wrinkle

No tape wrinkle

Fig. 5-24

B:  Supply guide pole, Full erase head, Guide rollers, 4.

Take-up guide pole

1. Set the unit to play mode with cassette tape in-
stalled.

2. Verify the tape traveling at the supply guide pole,
full erase head, guide rollers and take-up guide
pole, so that there is no tape wrinkies as shown in
Fig. 5-25.

5-4-18 Function key check

A:  Function key
1. After press the PLAY key, other function keys will
not operate except STOP and PAUSE keys.

Fig. 5-25

After pressing the PAUSE key, FULL REC (full
record) and AF REC (after record) key will operate
with.

When press the STOP key from the play mode,
function key will not operate during unloading
except STOP and PAUSE key.

Function microswitch

When press the PLAY, F.F. or REW key, micro-
switch (S1) and (S4) are both operates.

When press the PLAY key, microswitch (S2) is
turned on.

When press the REW key, microswitch (S3) is
turned on.

2. After press the F.F. key, other function keys will 4. When press the PAUSE key, microswitch (SB) is

not operate except STOP and PAUSE key., turned on.
3. After press the REW key, other function keys will

not operate except STOP and PAUSE keys.

Stop/operation
Pause microswitch (S5) microswitch (S4)  Rewind microswitch (S3} Relay contro} microswitch (S1)
Play microswitch (S2)
|
Fig. 5-26



SECTION 6
ELECTRONIC ADJUSTMENTS

6-1 GENERAL

6-1-1 Introduction

The JVC HR-3300E is designed for high reliability. The
electrical system has been completely adjusted and care-
fully inspected before shipment from the factory. For
this reason, the following procedure is needed principally
when mechanical parts are replaced and re-adjustment of
the electronic and signal systems is made necessary by
such replacement.

If the electrical system should fail, be sure to check all
voltages and waveforms before attempting any adjust-
ments. Note that correct operation is achieved only when
all circuits are properly adjusted, and therefore, improper
adjustment of a single “"block’ of circuits may disrupt all
functions. The best procedure is to locate the cause of
trouble first, then begin repair, replacement or adjust-
ment.

This section describes the electrical adjustments which
may become necessary when printed circuit board or
major components have been replaced.

An MOS type IC is employed in this HR-3300E. The
MOS IC’s are extremely fragile and may be very easily
destroyed by improper handling. Always observe the
following precautions when servicing this unit.

The MOS IC's are the following:

MSM-4011, MSM-4023, CD-4023, CD-4520B, CK-3300,
35K49Q.

1. These ICs are shipped pinned to a conductive foam
plastic base. They must not be separated from this
base while in storage. If you are using one of
several ICs pinned to a common base, remove it
from the others by cutting the base. Keep the base
attached to the IC until you are ready to mount it.
Do NOT substitute any other material for the base.

2. There are several precautions to be observed when
soldering the new [C into the circuit. Always use a
low wattage soldering iron with an isolation trans-
former. The work bench should be covered with
a conductive metal sheet with the chassis under
repair grounded.

3. If it is impossible to obtain an isolation trans-
former, the soldering iron tip, chassis and tech-
nician must all be at a common potential.

4. When the IC is installed and power applied, the
case is at +9 V DC. If the case is shorted to ground,
the IC may be damaged.

Equipment required:
Oscilloscope
Digital voltmeter :

Wide-band, Dual-trace
HEWLETT-PACKARD
Model 3476A/B or equivalent

Frequency counter : HEWLETT-PACKARD
Model 5381A or equivalent
. Colour bar, Stairstep

: JVC MH-2

Signal generator
Alignment tape

6-2 REGULATOR CIRCUIT

6-2-1 Adjustment of 12V DC power supply

1. Connect a DC voltmeter to TP-1 {12 V OQUT) on
the Regulator circuit board as shown in Fig. 6-41.

2. Set the unit to record mode and adjust R11 (12 V
ADJ.) so that the DC voltage of TP-1is 12 £ 0.1
volts.

3. Then connect the oscilloscope to TP-1, verify the
ripple of TP-1is less than 5 millivolts peak-to-peak.

6-3 ADJUSTMENT OF SERVO CIRCUIT
— CAPSTAN SERVO CIRCUIT —

Refer to Fig. 6-44 Audio/Servo amplifier printed circuit
board.

6-3-1 Capstan sampling waveform check

1. Set the unit to record or play mode,

2. Connect the oscilloscope to TP-11 (CAP. SAMPL-
ING) on servo circuit of the Audio/Servo printed
circuit board.

3. Check the position of the reference signal on the
waveform as shown in Fig. 6-1.

4. If no reference signal appears on TP-11, connect
the oscilloscope to TP-13(475.2Hz OCS OUT) and
check the waveform on TP-13 as shown in Fig. 6-2.

=270 msec——‘

Reference signa! Comparison signal

Fig. 6-1 Capstan sampling
10 £2 Vp-p
Fig. 6-2  OQutput of 472.5 Hz OSC.
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5. If no comparison signal (sawtooth waveform)
appears at TP-11, connect the oscilloscope to
TP-10 and check the waveform as shown in Fig.
6-3.

6. If reference signal is not locked on the comparison
signal at TP-11, the capstan servo circuit has im-
proper adjustment or fail, so that re-adjustment or
repair is needed.

—
more than 0.05 Vp-p
I

Fig. 6-3 Capstan pick-up pulse

6-3-2 Capstan sampling position adjustment

1. Set the unit to record mode or playback mode.

2. Connect the oscilloscope to TP-12 {CAP. PHASE
ERROR) on servo circuit of Audio/Servo printed
circuit board.

3. Adjust R74 (CAP. SAMPLING POSITION), so that
the DC voltage of TP-12 is 7.5 volts DC as shown
in Fig. 6-4.

Note: Before adjusting R74, turn R74 to fully
clockwise position then adjust the potentio-

meter.
_A A
|
75V
e l
Fig. 6-4  Capstan sampling output

6-3-3 Adjustment of capstan discriminator gain

1. Turn off the power switch.

2. Connect TP-12 to ground.

3. Connect TP-14(CAP.INVERT. IN})on servo circuit
of Audio/Servo printed circuit board to ground
with 33 §2 resistor as shown in Fig. 6-5.

4. Connect the DC power supply to TP-21 (CAP.
M.D.A. OUT) and supply 1.5 volts DC. In this
time, stop the DC motor by hand.

5. Connect the DC ampere-meter between TP-14
(CAP. INVERT. IN) and TP-20 (CAP. NON-
INVERT. IN).

6. Adjust R76 (CAP. DISCRIMINATOR)}, so that
vibration of meter’s needie may be the least.

After this adjustment, check the subsection 6-3-2
again.

6-2

Audio/Servo P.C. Board

‘ DeC DC
‘ P ammeter

NOTE : Stop the DC motor rotation by hand

Fig. 6-5

6-3-4 Adjustment of tape speed

1. Play back the JVC alignment tape to reproduce the
audio 3-kHz signal.

2. Connect the frequency counter to TP-15 (AUDIO
OUT)} on audio circuit of Audio/Servo printed
circuit board.

3. Check that the frequency of TP-15 is 3000 Hz
+0.3%.

— DRUM SERVO CIRCUIT —

6-3-5 Drum sampling waveform check

1.  Set the unit to record mode with video signal as
input.

2. Connect the oscilloscope to TP-7 (DRUM SAMPL.-
ING) on servo circuit of Audio/Servo printed
circuit board.

3. Check the reference signal position as shown in
Fig. 6-6.

4. If no reference signal appeared on TP-7 check the
following:

® input video signal
Connect the oscilloscope to TP-2 (VIDEO IN) and
check the input video signal as shown in Fig. 6-7.
® Sync separator out
Connect the oscilloscope to TP-1 (SYNC OUT)
and check the level of waveform as shown in Fig.
6-8.

Positive
-~ pulse

Reference signal

Comparison signal

Fig. 6-6 Drum sampling waveform
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1.0-1.5 Vp-p

U -

Fig. 6-7 Input video signal

V.SYNC

i il 5—-10 Vp-p
l

|
| i
v ]

[
0.4—1.0 Vp-p
I

Fig. 6-10  Drum puise

Fig. 6-8 Sync separator out

21.0 Vp-p

e

LT,—L——' T,

T2=30 £8 msec

Fig. 6-9 Recording control signal
Recording control signal

Connect the oscilloscope to TP-3 (CTL QUT) and
check the waveform as shown in Fig. 6-9.

I¥ no comparison signal (sawtooth waveform)
appears at TP-7 check the following:

Drum pulse

Connect the oscilloscope to TP-4 (DRUM PULSE
IN) and check the negative level of pulse as shown
in Fig. 6-10.

Flip-Flop

Connect the oscilloscope to TP-6 (DRUM F.F.
QUT) and check the waveform as shown in Fig.
6-11.

1f reference signal is not locked on the comparison
signal at TP-7, the drum servo circuit has improper
adjustment or has failed, so that the re-adjustment
or repair is needed.

T
10 £2 Vp-p
_ 4
T1
fe————40 ms —————+
Fig. 6-11  Drum Flip-Flop

6-3-6 Drum discriminator gain adjustment

1.
2.

Turn off the power switch.

Connect 100 2 and 5.6 §2 resistors between TP-9
(DRUM INVERT IN) and ground as shown in
Fig. 6-12.

Connect the DC power supply to TP-19 (DRUM
M.D.A. IN} and supply 1.5 voit DC. At this time,
when the drum motor rotates, stop the motor
rotation by hand.

Connect the DC ammeter between TP-9 (DRUM
INVERT IN} and TP-18 (DRUM NON-INVERT
IN) as shown in Fig. 6-12.

Adjust R111 (DRUM DISCRI.), so that vibration
of meter’s needle may be the least.

Audio/Servo P.C. Board

100 2
TP-1
] % 2560 l;

DC

ammeter

NOTE : Stop the DC motor by hand.

Fig. 6-12
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6-3-7 Drum free-running adjustment

1. Set the unit to record mode then press the PAUSE
key with no video signal as input.

2. Connect the external sync connector on the oscillo-
scope to TP-5 (DRUM F.F. OUT) of the servo
circuit.

3. Connect the oscilloscope to video signal from the
signal generator and adjust R58 {(DRUM SAMPL-
ING POSITION) so that the video signal is synchro-
nized with external sync signal as shown in Fig.
6-13.

I !
i

TR
(R4 HTRIRBER

| 0

TP-5 Flip-Flop

Fig. 6-13 Drum motor free running adjustment

6-3-8 Drum motor input check

1. Set the unit to record mode with video signal as
input.

2. After the servo circuit locked, connect the oscillo-
scope to TP-9 (DRUM INVERT).

3. Verify the DC level of TP-9 is within the range;
6—8 volts.

4. Then set the ‘unit to play mode then press the
PAUSE key and verify AC ripple of TP-9 as shown
in Fig. 6-14. If 1-2 volts AC ripple appears on
TP-9, the drum DC motor will have replaced.

- b
less than
0.5 volts

Fig. 6-14

6-3-9 Playback switching point adjustment

1. Play back the JVC alignment tape MH-2 to re-
produce the stair-step segment.

2. Connect the external sync connector on the oscillo-
scope to TP-5 (DRUM F.F. OUT) of the servo
circuit.

3. Connect the oscilloscope to TP-2 (VIDEO IN) on
the servo circuit of the Audio/Servo printed circuit
board, and adjust R29 (CH-1 SW PHASE) so that

6-4

the switching point is 5.5 to 7.5 H before the
vertical sync signal as shown in Fig. 6-15.

4. Next adjust R33 (CH-2 SW PHASE) so the switch-
ing points from a single line.

Switching point

.

V. Sync.

-—Equalizing——l
Pulse

UL —

o 35 H ———— 3 H ———

6.5H + 1H

Fig. 6-15 Switching point adjustment

6-3-10 Recording switching point adjustment

1. Set the unit to the record mode with the video
signal as input.

2. Connect the external sync connector on the oscillo-
scope to TP-5 (DRUM F.F. OUT) of the servo

.circuit.

3. Connect the oscilloscope to TP-2 (VIDEQO IN) of
the servo circuit, then set the switching point to be
5,5—7.5 H prior to the vertical sync signals by
adjusting R9 (SW POINT) on the servo circuit,

4. Finally, record then play back the video signal, and
check that the switching point is in correct
position.

6-3-11 Tracking control adjustment

1. Record then play back the video signal.

2. Connect the oscilloscope to TP-7 (P.B. FM QUT)
on the pre-amplifier circuit of the Pre/Record
amplifier printed circuit board.

3. Set the tracking control knob to AUTO position
and adjust R22 (PRE-SET) so that the FM wave-
form on TP-7 is maximum as shown in Fig. 6-16.

R

Fig. 6-16 FM waveform




4. Play back the JVC alignment tape to reproduce the
stair-step segment.

5. Chwck the FM waveform on TP-7, so that the FM
level is maximum at the tracking AUTO position.

6-3-12 Playback control signal check

1. Play back the JVC alignment tape to reproduce the
stair-step segment.

2. Connect the oscilloscope to TP-3 {CTL OUT) on
servo circuit of the Audio/Servo printed circuit
board.

3. Verify the negative pulse of the control signal as
shown in Fig. 6-17.

4. Record then play back the video signal, and verify
the pulse level as same as step 3.

Fig. 6-17 Control signal

6-3-13 Drum sampling position check
1. Record then play back the video signal.
2. Connect the oscilloscope to TP-7 on the servo
circuit and verify the waveform during recording
and playback as shown in Fig. 6-18.

RECORDING: Down ramp of sawtooth wave-
from (T)is 5+ 1.5 ms.
PLAYBACK: Down ramp of the sawtooth

waveform (T} is 10+ 2.5 ms.
3. Check the position of drum sampling pulse and
stability of the pulse at the center of ramp.

6-4 LUMINANCE AND CHROMINANCE SIGNAL
RECORDING SYSTEM

Refer to Fig. 643 “Luminance/Chrominance (Y/C)
amplifier printed circuit board and Fig. 6-42 ““Pre/Record
amplifier printed circuit board.

6-4-1 Adjustment of video head resonance and Q {quality
factor)

1. Connect the oscilloscope to TP-4 (CH-1 FM QUT)
on the pre-amplifier circuit of the Pre/Record
amplifier printed circuit board.

2. Play back the JVC alignment tape to reproduce the
RF segment.

3. Adjust C18 (CH-1 Fo ADJ.) so that the peak
resonance at the marker (5.0 MHz) becomes as
shown in Fig. 6-19.

T
8 Vp-p
4
— T+—REC5+1.5ms
" P.B.10+25ms

P4
Marker (5.0 MHz)

Fig. 6-19 RF signal

4. Connect the oscilloscope to TP-6 (CH-2 FM QUT)
on the pre-amplifier circuit.

5. Adjust C19 (CH-2 Fo ADJ.) in the same manner as
above (CH-1 adjustment).

6. Play back the JVC alignment tape to reproduce the
colour bar segment.

7. Connect the oscilloscope to TP-4 and 5 on pre-
amplifier circuit of Pre/Record amplifier printed
circuit board and play back the colour bar signal.

8. Check that the waveform between the channels as
shown in Fig. 6-20, if there is a difference between
the channels, adjust the waveform to be equal by
using R33 (CH-1 HEAD Q) and R34 (CH-2 HEAD

Fig. 6-18 Drum sampling waveform

6-3-14 Lock-in time check
1. Record, then play back the video signal.
2. Check for a period of 8 seconds or less, from the
time tape traveling is begins in the Play mode, until
the time a stable picture appears on the TV screen.

" filii— W+

a=>b

Fig. 6-20 Playback FM signal
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6-4-2 FM channel balance adjustment

1. Play back the JVC alignment tape to reproduce the
colour bar segment.

2. Connect the oscilloscope to TP-7 (P.B. FM OUT)
on the pre-amplifier of the Pre/Record amplifier
printed circuit board.

3. Adjust the tracking control knob so that the
amplitude of the waveform is maximum.

4.  Adjust R48(FM CH. BALANCE) so that the ampli-
tude of (a) and (b) in Fig. 6-21 are equal to each
other,

Fig. 6-21 FM channel balance

6-4-3 Limiter and carrier balance adjustment

1. Play back the JVC alignment tape to reproduce the
colour bar segment.

2. Connect the oscilloscope to TP-9 (DEMOD. QUT)
on the luminance circuit.

3. Adjust R104 (LIMITER BAL.-2) and R95 {CAR-
RIER BAL.) so that the peak white (a) and sync
tip {b) becomes a single line as shown in Fig. 6-22.
Note: Do not adjust the R87 (LIMITER BAL-

1) potentiometer.

(a)
eI

i -

[T

i

il

(

Fig. 6-22  Limiter and Carrier balance

6-4-4 Playback video level adjustment
1. Play back the JVC alignment tape to reproduce the
colour bar segment.
2. Connect the oscilloscope to TP-6 (VIDEO OUT)
on the luminance circuit.
3. Adjust R28 (P. B. OUT LEVEL) so that the level
of TP-6 is 2.0 Vp-p as shown in Fig. 6-23.

6-6

Fig. 6-23 Video output {without load)

6-4-5 Aperture adjustment

1. Play back the JVC alignment tape to reproduce the
colour bar segment.

2. Connect the oscilloscope to TP-6 (VIDEO QUT)
on the luminance circuit.

3. Adjust R45 (APERTURE) so that the amplitude
of {a) becomes as shown in Fig. 6-24.

4. After adjustment, record then play back the video
signal and verify the picture on the monitor.

|

Fig. 6-24  Aperture adjustment

6-4-6 Carrier and deviation adjustment

1. Set thé unit to Record mode with stair-step signal
as input,

2. Connect the oscilloscope to TP-6 (VIDEO OUT)
on the luminance circuit and TP-1 {(REC FM QUT)
on the Pre/Record board, and set the oscitloscope
to ’A + B” mode.

3. Connect a high-frequency sine-wave generator out-
put to TP-7 (MOD. QUT) on the luminance circuit.

4. Before adjustment, turn R4 (WHITE CLIP} and
R17 (DARK CLIP) to fully counterclockwise
position, so that the signal is not limited.

5. Set the frequency of high-frequency sine-wave
generator to 3.8 MHz, and adjust R10 (CARRIER
SET) so that the waveform observed at the oscillo-
scope shows a zero beat at the bottom of the wave-
form as shown in Fig. 6-25.

6. Set the frequency of high-frequency sine-wave
generator to 4.8 MHz, and adjust R27 (DEVI-
ATION), so that the waveform observed on the
oscilloscope shows a zero beat at the top of the
video signal as shown in Fig. 6-26.

7. Then adjust the subsection 6-4-7 “White and dark
clip adjustment’’,



SYNC TIP v T

i
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Zero beat (3.8 MHz)

Fig. 6-25 Carrier and deviation adjustment

Zero beat (4.8 MHz)

_ ZATRTARRT >
/ - ] i
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Fig. 6-26

6-4-7 White and dark clip adjustment

1. Set the unit to Record mode with color bar signal
as input.

2. Connect the oscilloscope to TP-1 (PRE-EMPHA.
OUT) on the luminance circuit of the Y/C (Lumi-
nance/Chrominance signal) printed circuit board.

3. Adjust R4 (WHITE CLIP), so that the amplitude
ratio of transient ‘‘spikes’’ with white clip becomes
as shown in Fig. 6-27.

4. Adjust R17 (DARK CLIP), so that the amplitude
ratio of the transient ‘“'spikes’ with dark clip be-
comes as shown in Fig. 6-27.

WHITE CLIP a:b=1:0.55—-0.65
DARKCLIP a:c=1:0.45-0.65

Fig. 6-27 White and dark clip adjustment

6-4-8 FM record level adjustment

1. Set the unit to Record mode with video signal as
input.

2. Connect the oscilloscope to TP-1 (REC QUT} on
the record amplifier circuit of the Pre/Record
amplifier printed circuit board.

3. Adjust R1 (FM REC LEVEL), so that the level of
TP-1is 3 Vp-p as shown in Fig. 6-28.

mlllilllilll

A

Fig. 6-28 FM record level

6-4-9 Video output level (E-to-E} adjustment

1. Set the unit to Record mode with colour bar signal
as input.

2. Connect the oscilloscope to TP-6 (VIDEO OUT)
on the luminance circuit of the Y/C {Luminance/
Chrominance amplifier) printed circuit board.

3. Adjust R58 (E-E LEVEL), so that the level of TP-6
is 2.0 Vp-p (with no load).

6-4-10 Drop-out compensator (D.0.C.) adjustment
1. Set the unit to Record mode with video signal as
input and then play back it.
2. Connect the oscilloscope to TP-56 {D.O.C. OUT) on
the luminance circuit.
3. Adjust R55 (FM LEVEL) of the Pre/Record board,
so that the level of TP-bis 0.45 Vp-p as shown

I

Fig. 6-29

T

0.45 Vpp

v

§
|

|

i

6-5 COLOUR SIGNAL SYSTEM ADJUSTMENT

Refer to Fig. 6-43 ‘‘Luminance/Chrominance (Y/C)
amplifier printed circuit board”, and Fig. 6-42 *‘Pre/
Record amplifier printed circuit board”.

6-5-1 Oscillating frequency (4.43 MHz) adjustment
1. Connect the frequency counter to TP-215(4.43 MHz
X'TAL OSC. OUT) on the colour circuit.
2. Play back the JVC alignment tape to reproduce the
colour bar segment.
3. Adjust C295 (4.43 MHz QOSC.) so that the fre-
quency of TP-2151is 4.433619 MHz + 30 Hz.

6-5-2 Variable crystal oscillator (4.43 MHz) adjustment

1. Set the unit to Record mode.
2. Connect the frequency counter to TP-209 (SUB
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CONV. 4.43 MHz IN) on the colour circuit.
3. Adjust R249 (V.X.0.) so that the frequency of
TP-219 is 4.435571 MHz + 30 Hz.

6-5-3 AFC detector reference signal input adjustment
1.  Set the unit to Record mode with colour bar signal
as input.
2. Connect the osciiloscope to TP-218 (REFERENCE
FH QUT) on the colour circuit.
3. Adjust R301 (DUTY) so that the pulse width of
TP-218 is as shown in Fig. 6-30.

a=2+02usec

Fig. 6-30 AFC Detector reference signal

6-5-4 AFC detector comparison signal input adjustment

1. Set the unit to Record mode with colour bar signal
as input.

2. Connect the CH-1 probe on the oscilloscope to
TP-218 on the colour circuit and connect the CH-2
probe to TP-214.

3. Set the oscilloscope to CHOP mode.

4. Adjust R311, so that the timing of TP-214 and
TP-218 is 4 + 0.2 usec from the trigger point as
shown in Fig. 6-31.

Note:Subsections 6-5-1,6-5-2,6-5-3, 6-5-4, describe
very important adjustments for the color
A.P.C. and A.F.C. circuits, so check these
sections first then adjust the colour circuit.

4 £ 0.2 usec

—

S —

-

Fig. 6-31 AFC Detector comparison signal
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6-5-5 Playback colour channel balance adjustment

1. Play back the JVC alignment tape to reproduce the
colour bar segment.

2. Connect the oscilloscope to TP-6 (P. B. COLOUR
OUT) on the pre-amplifier circuit of Pre/Rec
amplifier circuit board.

3. Adjust the levels to be equal by using R49 (P.B.
COLOUR CH. BALANCE) as shown in Fig. 6-32.

W”“W\i !
i

a=b
CH-1 CH-2

Fig. 6-32 Playback colour channel balance

6-5-6 Playback colour level adjustment

1. Play back the JVC alignment tape to reproduce the
colour bar segment,

2. Connect the oscilloscope to TP-202 (P.B. COLOUR
OUT)on the colour circuit of the Y/C (Luminance/
Chrominance) printed circuit board.

3. Adjust R52 (P.B. COLOUR LEVEL) of Pre/Record

board so that the level of TP-202 is 0.2 + 0.05 Vp-p
as shown in Fig. 6-33.

0.2+0.05

-2

|

Fig. 6-33 Color record level

6-5-7 Main converter balance adjustment

1. Play back the JVC alignment tape to reproduce the
colour bar segment.

2.  Connect the oscilloscope to TP-206 (P.B. COLOUR
OUT) on the colour circuit of the Luminance/
Chrominance printed circuit board.

3. Adjust R216 (CONV. BAL.) so that the carrier
leak of TP-206 is minimum as shown in Fig. 6-34.



r\ [-\ [\ nminimum

\VAAVAAV/

Fig. 6-34 Main converter balance adjustment

6-5-8 Playback colour output evel adjustment

1. Play back the JVC alignment tape to reproduce the
colour bar segment.

2. Connect the oscilloscope to TP-6 (VIDEO OUT)
on the Y/C (Luminance/Chrominance) printed
circuit board.

3. Adjust R215 (COLOUR QUT) so that the level of
colour burst signal is 0.5 Vp-p (with no load) as
shown in Fig. 6-35.

{with no load)

Fig. 6-35 Playback color output level adjustment

6-5-9 Colour recording level and channel balance adjust-
ment

1. Set the unit to Record mode with colour bar signal
as input.

2. Connect the oscilloscope to TP-202 (P.B.COLO-
UR OUT) on the Y/C circuit board.

3. Adjust R24 (COLOUR REC BALANCE) during
Record mode then perform playback, so that the
colour levels to be equal.

4,  Adjust R2{(COLOUR LEVEL)on the record ampli-
fier circuit during Record mode, then play back it,

so that the level of TP-202 is 0.2+ 0.05 Vp-p
as shown in Fig. 6-36.

CH-1=CH-2

Wl !

0.2+0.05

ll i

Fig. 6-36 Colour leve!

6-5-10 FM channel balance check
1. Set the unit to Record mode with video signal as
input, then play it back.
2. Connect the oscilloscope to TP-7 (P.B. FM OUT)
on the pre-amplifier circuit.
3. Check the level difference between the channels is
within 3 dB as shown in Fig. 6-37.

I
g

a/lb< 1.4

Ff—— o -—3¥

Fig. 6-37 FM channel balance

6-5-11 Record colour killer adjustment

1. Connect the DC voltmeter to TP-211 on the Lumi-
nance and Chrominance (Y/C) board and set the
Video mode switch to AUTO position.

2. Set the unit to Record mode with colour bar signal
as input.

3. Then connect an attenuator between the TP-201
and the ground as shown in Fig. 6-38.

Y/C board

TP-201

12082
47 u/1e Vv

Fig. 6-38 Record colour killer
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Adjust R283 (REC COLOUR KILLER} until high
voltage (10—11 volts DC) is appeared.

5.  Remove the attenuator and check the high voltage
is present at TP-211 with the black and white
signal.

6. Then connect the DC voltmeter to TP-10 of the
luminance and chrominance {Y/C) board.

7. Check the DC potential at TP-10.

P.B. MODE SW TP-10
COLOUR
Low
AUTO
B/W High (more than 8 V DC)

6-5-12 2-H Delay line filter adjustment

1.

6-6

Set the unit to Record mode with colour bar signal
as input, then play it back.

Connect the oscilloscope to TP-208 on the Lumi-
nance and Chrominance (Y/C) board.

Adjust R238 and L1205 several times, so that the
level of TP-208 is minimum.

AUDIO AMPLIFIER CIRCUIT ADJUSTMENT

Refer to Fig. 6-44 "*Audio/Servo amplifier printed circuit

board”.
6-6-1 Playback level adjustment
1. Play back the JVC alignment tape MH-2 to re-
produce the colour bar segment.
2. Connect the oscilloscope to TP-15 (AUDIO OUT)
on the audio amplifier circuit.
3. Adjust R146 (P.B. LEVEL) so that the level of

TP-15is 2.2 V p-p (0 dB) as shown in Fig. 6-39.

1 kHz

2.2 Vpp
(0 dB)

Fig. 6-39 Playback level

6-6-2 E-to-E level adjustment

1.

Set the unit to Record mode with 1 kHz sine-wave-
form, 0.22 V p-p (—20 dB) as input.

Connect the oscilloscope to TP-16 (AUD!IO QUT)
on the audio amplifier circuit.

Adjust R132 (E-E LEVEL) so that the level of
TP-15 is 2.2 V p-p.

6-6-3 Bias level adjustment

1.
2.

Set the unit to Record mode.

Connect the oscilloscope to TP-16 (AUDIO HEAD
IN) on the audio circuit.

Adjust R174 (BIAS LEVEL) so that the fevel of

TP-16is 70 Vp-p and also, check TP-17 (F.E.H. IN)
is 65 Vp-p as shown in Fig. 6-40.

TP-16

TP-17

70-80 kHz

70 Vp-p

55 Vp-p

Fig. 6-40 Bias level

6-6-4 Bias leak adjustment

1.

Set the unit to Record mode with no signal as in-
put,

Connect the oscilloscope to TP-15 (AUDIO QUT)
on the audio circuit.

Adjust L2 so that the leak of bias on TP-15 is
minimum (less than 0.2 V p-p).

6-6-5 Record level adjustment

1.

Set the unit to Record mode with 1 kHz sine-wave-
form signal, 0.22 V p-p {(—20 dB) as input.
Connect the oscilloscope to TP-15 (AUDIO QUT)
on the audio amplifier circuit.

Adjust R154 (REC LEVEL) during record mode,
then play it back so that the level of TP-15 is
2.2 V p-p at the playback mode.



6-7 LOCATION OF POTENTIOMETERS AND TEST POINTS

6-7-1 Regulator printed circuit board

REGULATOR P.C. BOARD

R11 (12 V ADJ.)

J______f

Fig. 6-41 Regulator printed circuit board

6-7-2 Pre/Record (PRE/REC) amplifier printed circuit
board

@TP-4

! l
@ ®TP-6 - E ng @TP-|
‘ ‘ 3
T '
rre @ ; ;

Fig. 6-42 Pre/Record (PRE/REC) amplifier printed circuit board







6-7-3 Luminance/Chrominance (Y/C) amplifier printed

circuit board

WHITH CLIP  CARRIER
EE LEVEL TI@ R0
™7 @
=g
TP6 LEAK ADJ T
Y RI7 Q O
TPZ DARK CL|P SYMM ADJ QC4 . TP .O
g
o TP3 RB7
P.B LEVEL QLIMITER BAL (1)
OOR45 R104
@ LPERTURE LEMITER BAL (2)
P4 @ TP 20
-,
R2 TP 205
DEVIATION (. ) ® P8 ®
TP 202
PO @ R95 TP.208 TP 204 L
DL.LINE FILTER
CARR BAL e R215 @TP203
coL ouT
TP2I12
® R283 ® R238 Rl
TRP217 BAL ADJ
@®TP21l
REC.COL_KILLER o
TP206 - -
® | i
@ o rae . 207 e PN
TP2I5 g3 ! 4.43MQ:
_______ - | ADJ @
3 Tpag 220 -} TP213 @ l TP209|
14 PB 4.43M DUT Y ADJ [
[ PB 443M DUT Y ADY
. @ Ao | TP218 @ ®Tr2i6 : }
! |
: !| TP2I0@ | ;
I R3| , L B
! QAFC ADJ |
L= |

Fig. 6-43 Luminance/Chrominance printed circuit board.
6-7-4 Audio/Servo (A/S) amplifier printed circuit board

P-4
TP-2 | -1
° TP_E@O | @TP-15
TP-3 ¢ Ty m \
TPt ° \#33) | -~
® | —
()2 i
R58 TR ‘ —
TP.'” _— AUDIO
P14 @ |
SERVO ® o0 | TP-16
L
- - |
TP-13 P21 @TP-19 | °Th-17
® 1p.12 ® R111 |
o |
TP-10 Tr;n Tp-zn | (R174,
@ n } n

Fig. 6-44 Audio/Servo (A/S) amplifier printed circuit board
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SECTION 7
REPACKING

The proper repacking procedures are as follows.

1.
2.

Cover the HR-3300E (1) with the plastic bag.

bottom of the carton, then insert the HR-3300E

into the cardboard carton (5) .

Insert the front cushion @ and rear cushion to 3. Place the accessory parts@ on the HR-3300E.
HR-3300E, and place the accessory parts @ to

Fig. 7-1

Symbol No.

Part Name

OO NOOO A WN =

HR-3300E

Front Cushion
Cable Ass'y
Power Cord
Cardboard Carton
Protector

Video Cassette
Rear Cushion
Accessories

7-1
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SECTION 8
TROUBLESHOOTING GUIDE

8-1 REGULATOR CIRCUIT . .. ittt i it et e e e s e s o 8-3
82 VIDEO SIGNAL PLAYBACK SYSTEM . . .. . . i e 8-4
8-2-1 Playback with alignment tape ... .. ... ... i i 8-4
8-2-2 No luminance signal at playback .. .. ........ .. ... i i 8-5
8-2-3 No colour signal on playback . .. ... ... .. e 8-6
8-3 VIDEO RECORDING SYSTEM .. ...ttt e un s 8-7
8-3-1 Eto-Esignal line . ... oottt e 8-7
8-3-2 Luminance signal — No recording function . ................ ... .. un 8.7
8-3-3 Colour signal — No recording function ... ........ ... ... i 8-7
8-4 SERVO CIRCUIT ottt it et et e et it e it e et e e e st e e a e 8-8
8-4-1 Capstan Servo CiFCUIt . . .o oottt et ettt s 8-8
8-4-2 DIUM SEIVO CIFCUIT « v v« v v o e e v e e e b st e e e a et et an e an e 8-9
8-5 MECHANISM AND MECHANISM CONTROLS . . ... ...t 8-10
8-5-1 PLAY function is ineffective ...... ...t 8-10
8-5-2 F.F. function becomes ineffective ... ... 8-10
8-5-3 F.F. function becomess ineffective ........ ... o i i 8-11
8-5-4 STOP function is ineffective .. ..... ...t i i 8-11
8-5-5 REW function is ineffective .. ......coviiir i it ea e iaa e 8-11
8-5-6 SEARCH function is ineffective. ..ot 8-11
What may appear at first to be trouble is not always a 6. The tape stops in the rewind mode.
real problem. Before repairing make sure first by follow- @5 the SEARCH button on?
ing the troubleshooting procedure below: 7. Playback picture is partially noisy.
®c the TRACKING control knob properly
1. :?;iiogi'g%gggn;:vsgfz:z disconnected? adjusted? Turn until you hear the clicking sound.
) ! If the noise is still present, turn slowly until the
®|5 the power switch set to OFF? picture clears,
O?:ir::(?ptlrx::::v}tch set to TIMER/SLEEP? 8. Tape will not rewind or fast-forward.
’ ®|s the tape already rewound or fast-forwarded to
Set to OPERATE position. the end?
2. No picture on the screen when viewing TV pro- 9. Noise such as whistling or howling is heard from
grams. the TV.
®ls .the TV/VIDEO SWEch set to VIDEO ®|s the microphone located near the TV? Keep the
position? .Set to TV position. ) microphone away from the TV or reduce the TV
3. Playback picture does not appear while the tape volume.
'.s| running. . 10. TV broadcasts cannot be recorded.
s the TV channei selector set to an unoccupied | the REC SELECT switch set to TV?
channel? ’
®i5 the VIDEQ/TV switch set to TV position?
Set to VIDEO position.
4. The tape does not run in the recording mode or
picture does not appear in the playback mode.
®is the PAUSE key depressed? Depress again to
release.
5. The RECor AUDIO DUB key cannot be depressed.

®|5 the cassette properly loaded in the compart-
ment?
®|5 the safety tab of the video cassette broken ?
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8-1 REGULATOR CIRCUIT

No power supplied
] No.
Power lamp lights. 1 Fault in the power cord.
Yes.
Fuse has blown. (F3)
No.
Defect of power transistor X1 or X2.
12 V DC appears on TP-1 of the Reguiator board. AC 15V and 30V is supplied to secondary coil of the power No.
- transformer.
Yes. Defect of D3 of the Regulator hoard.
Yes.
»| Defect of transistor X1 or X2 of the Regulator board.
) No.
No. Does the relay {RY 1) function?
18 V appears on pin 64 of the Regulator board. »{ Fault in the contact point of the relay (RY1-1)
. Yes.
Main fuse blows readily. (F3) * The primary circuit of the power transformer is short-circuited.
» The secondary coil of the power transformer is short-circuited.
No.
5V appears on Pin 31 of the Regulator board.
Fuse (F1) blows readily. D1 of the Regulator board is short-circuited. Yes.
» C4 is short-circuited.
Heater coil is short-cicuited.
| Defective power transistor X1 or X2. No.
5V is supplied to pin 4 of the Power switch board.
»| The collector of the power transistor touches the chassis. Yes.
18 V power supply line is grounded.
—=1 12 V power supply line is grounded.
. T *In case a new fus laced f i i
Fuse (E2) blows readily. D4 of the Regulator board is short-circuited. ase a . e. replaced for one which has ‘blown and it blows as soor? as
the power switch is turned on, refer to the articles “Fuse {F1) blows readily”
and “'Fuse (F2) blows readily”".
»| C12 of the Regulator board is short-circuited.
! Fault in the circuit of +9 V DC of the Timer.
Fault in the circuit of 7V AC of the Timer.




Fault in the power cord.

defect of power transistor X1 or X2.

Fuse has biown. (F3)

defect of D3 of the Regulator hoard.

»| AC 15V and 30V is supplied to secondary coil of the power

transformer.

No.

Jefect of transistor X1 or X2 of the Regulator board.

Yes.

‘ault in the contact point of the relay (RY1-1)

Does the relay (RY 1) function?

AC input line is open-circuit,

Fault in the power transformer.

he primary circuit of the power transformer is short-circuited.

The secondary coil of the power transformer is short-circuited.

Yes.

5V appears on Pin 31 of the Regulator board.

Fuse (F1) has blown.%

D1 of the Regulator board is open.

Defective Retay-1 (RY1).

)1 of the Regulator board is short-circuited.

>4 is short-circuited.

deater coil is short-cicuited.

defective power transistor X1 or X2.

Yes.

“he collector of the power transistor touches the chassis.

5V is supplied to pin 4 of the Power switch board.

Fuse (F2} has blown%

D4 of the Regqulator board is open.

R13 of the Regulator board is open.

8 V power supply line is grounded.

2 V power supply line is grounded.

)4 of the Regulator board is short-circuited.

312 of the Regulator board is short-circuited.

‘ault in the circuit of +9 V DC of the Timer.

‘ault in the circuit of 7V AC of the Timer.

Yes.

5V supplying line is cut off.

*In case a new fuse replaced for one which has blown and it blows as soon as
the power switch is turned on, refer to the articles “Fuse (F1) blows readily”’

and “Fuse (F2) blows readily”.

Check the Power switch board.
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8-2 VIDEO SIGNAL PLAYBACK SYSTEM
8-2-1 Playback with alignment tape

No playback picture

L
Signal appears on TP-6 and No. Is noise generated at TP-6 |NC. | 12V DCis supplied to pin 24 of No. ol Check 12 V DC line.
TP-7 of PRE/REC board. or TP-7 when pin 41 or 51 of PRE/REC board. '
Yes the PRE/REC board is touched Yes. i
by a finger? |
Signal appears on TP-4 and TP-5 | No. -circui _ iNo R No.
Ves. ignal appear No. I Short-circuit hetween the collec o] Are the voltages at pin 5 and 6 of | NO Open circuit of L3, L4
of the PRE/REC board. tor and the emitter of X14, X15 IC1 and 1C2 (PRE/REC board)
Y Yes. on the PRE/REC board. normal?
Defective video head or
Yes. Y as,
rotary transformer
Refer to subsection; Replace X14 and X15. 1C1 or {C2 is defactive,
8-2-2 “No luminance signal
PRE/REC BOARD at on playback”’
8-2-3 “"No chrominance signal
appears on playback” ) N
, - { 77777 ,;‘(\;eothedpote;malshat th(; bases of 0 Check pin 23 of PRE/REC board
77777777777777777777777777777777777777777777777777777777777777777777777777777777777 and X11 both zero: and the Junction board. :
e B EREEEEE SR LR s nenoosnSoonenoTooITonTTiiiiino ‘: 5 Yes. ;
| Video signal appears on connector No. s DC power supplied to con- No. Check 12 V DC line. ] :
12 and 14 of Y/C board. nector 24 and 27 on Y/C board? : :
; Check X10 and X11.
es.
Does Vvideo signal appear on pin |Ne Sgnalapearsonpin 1601 L. |
13 of IC5 on Y/C board? iC5.
Yes. Yes.
LUMINANCE/CHROMINANCE ]
(Y/C) BOARD
Check IC5 on Y/C board.
L :
- : - No No.. [|Check the AFTER-LOADING
Pin 6 of IC5 is low potential. - ; i .
Is 12 V DC supplied to pin 21 —1SwWITCH (S6). (A.L)
of Y/C board? :
Yes.
Yes.

Check IC5 on Y/C board.

Check 1C6 on Y/C board.
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8-2-2 No luminance signal at playback

No luminance signal at playback*

* There is a faulty in the luminance signal circuit.

8 of IC5 of Y/C board ™™,

3 of IC5 on Y/C board.

on Y/C board.

of Y/C board.

FM waveform appears on TP-7 No. FM signal appears on pin 12 of No. FM signal appears on TP4 and No. Check R48 (FM CH. BAL) on
of PRE/REC board. 1C3 on PRE/REC board. TP-5 0on PRE/REC board. PRE/REC board.
Yes. Yes. Yes.
Check 1C3 on PRE/REC board. Check X14 and X15 on PRE/REC
board.
Luminance signal appears on pin  |No. _| Luminance signal appears on pin |No. | Signal appears on pin 1 of I1C5 No. | Signal appears on pin 18 of I1C5 No.

_| Signal appears on TP-4 of Y/C

Yes.

board.

No.

Yes.

Yes.

i

Check connector 14 and 12,
and wiring,

12 V DC is supplied to the col-
lector of X4 on Y/C board.

Check I1C5 on Y/C board.

Yes.

Yes.

Open circuit between D6 to D9
or X4 on Y/C'board.

** Y/C board: Luminance/Chrominance board.

Yes.

Adjust R28 (P.B. LEVEL).

_| Signal appears on pin 7, 8 of IC2

on Y/C board.

No.

Yes.

LPF-1, FPF-2 are open-circuit
on Y/C board.

Signal appears on pin 3
on Y/C board.

Yes.

Check IC2 on Y/C boarc




pin 7, 8 of 1C2

No.

Yes.

open-circuit

Signal appears on pin 3 of IC2
on Y/C board.

No.

Yes.

4

Check 1C2 on Y/C board.

Signal appears on pin 14 of 1C9
on Y/C board.

No.

Yes.

Check IC9 on Y/C board.

Signal appears on pin 4 of IC8
on Y/C board.

No,

Signal appears on pin 14 of IC7
on Y/C board.

No.

Signal appears on pin 9 of [C4 on
Y/C board.

No.

| Signal appears on pin 2 of IC4

Y /C board.

No.

Yes.

Yes.

Yes.

Yes.

Check 1C8 on Y/C board.

Check 1C7 on Y/C board.

Defective transistor X8—X10

Check 1C4 on Y/C board.

Check the signal line between
the circuit boards.
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8-2-3 No color signal on playback

No color signal at playback

i i lo. i i No. Signal appears on pin 5 of | No. i i No.
Signal sppears on pin 33 of [0 Signel appears on Bin S o 103 e G oot oAt Atenema I3 o0 [ZeCheck R4 (COL CH. BAL).
Yes. Yes. Yes. Yes.
\
Check 1C3. LPF-1 is open-circuit or adjust Check I1C3. PRE/REC CIRCUIT BOARD
R52 (P.B. COL. LEVEL).

Signal appears on pin 15 of IC5 No. Signal appears on TP-204 on Y/C No. Signal appears on pin 1 of 1C203 |No. _{ Signal appears on TP-208 on Y/C [No. Signal appears on the emitter of No. Sianal ) No. S ]
- |
on Y/C board™ ™ board. on Y/C board. board. X 207. 'gnal appears on pin 7 of 1C202. 'gnal appears on pin 3 of IC
Yes. Yes. Yes. Yes. Yes. Yes. Yes.
\
IC5 is defective. Adjust R215 (COLOR OUT). Check 1C203. DL-202 is open-circuit. Defective of transistor X204, 206,
X207 or open-circuit of BPF-202. .
Signal appears on pin 5 of IC
Yes.
p; £ 16202 has high vol No. Pin 2 of 1C205 has lower voltage No. 1P.218 h lse si | No.
inGo as high voltage. *! than pin 3 of IC205. - as pulse signal.
Yes. Yes. Yes.
1
Check 1C202. A 2 R
J J J
N NN <
J J J
Pin 7 of 1C207 has flip-flo
Check 1C205. Priop No. I check 10207
output,
. . L k C AFC system.
* PRE/REC board: Pre-amplifier and Record Amplifier printed circuit board. Chec olour Y
** Y/C board: Luminance/Chrominance board.




C202. No. Signal appears on pin 3 of 1C202. No. Signal appears on TP-202, No. Signal appears on pin 1 of 1C201. No. Signal appears on pin 4 of 1C201. No.
Yes. Yes. Yes. Yes.
y
1, 206, Check 1C201.
F-202. Signal appears on pin 5 of 1C202. No. ISng;géappears on pin 12 of No. Signal appears on pin 15 of 1C208. No.
Yes. Yes. Yes.
No. |«. .
BPF-203 is open-circuit. —1Signal appears on pin 14 of 1C208. \\ [2.43 Mz signal appears on No. [ o
Yes. /| TP-209.
\ ] Yes.
E Check 1C208.
) .
J <
lB(L:JZr(s)tle.ignal appears on pin 6 of No. Syne signal appears on TP-216. No. g}/r;c/(s:igbnoaalrz;?pears on pin 93 Ne
] Yes. Yes.
\
- 4.43 MHz signal appears on pin 3 |No Check X219, X220.
of 1C204.
Yes.
Check 1C204.

Check X-TAL-202.

Check the wiring between boards.

Check sync separator circuit on

Audio/Servo circuit.




8.3 VIDEO RECORDING SYSTEM

8-3-1 E-to-E signal line

No E-to-E signal

12V DC[24)and REC 12V DC
[26] is supplied to Y/C board.

No.

»| Check the 12 V DC power

Yes.

on Y/C board.

Video signal is appeared on TP-11{No.

line.

Yes.

1.9 Vp-p video signal
appears on pin 7 of 1C1.

Check the video input.

Yes.

Video signa! appears on
pin 16 of IC5.

No.

'

No. »| Video signa! appears on pin 10
of IC1.
Yes.
Check 1C1.
No.

Yes.

DC potential on pin 6 of
IC5is 1 V.

» Adjust R58 (E-E LEVEL ADJ.).

Yes.

y

Check 1Cb.

Check ICB {Squelch).

NOTE: Presupposing that ail the circuits used in common with

the playback system are normal.

* E to E : Electronic to Electronic.

Check pin 11 of IC1.

8-3-2 Luminance signal — No record

No Luminance signal recorded *

No :

TP-3 of PRE/REC board.

Check R25,27,28 and C9.

Yes.

y

Check transistors X10 and X11.

*The following excludes the circuit of E-to-E system.

**Y/C : Luminance and color printed circuit board.

Video signal appears on pin 3 of No. Video signal is appeared on TP-4 | No. Video signal is appeared on pin 8
IC1 on Y/C board. on Y/C board. or 7 of IC3 on Y/C board.
Yes. Yes. Yes.
Adjust R27 (DEV. ADJ.). Check IC3.
\
2 Vp-p video signal appears on No.
Ch
TP-1on Y/C board. eck IC1 and X1.
Yes.
FM signal is appears at TP-7 on |No. Check FM modulator unit,
Y/C board. X6, X7 and HPF-1.
Yes.
y
Base of X3 has video signal on No. | Pin 13 of PRE/REC board No. | Check the connector and
PRE/REC hoard. has FM signal. its wire.
Yes. Yes.
Check squelch circuit X1, X2.
Adjust R1 (FM REC. LEVEL).
Signal appears on TP-1 of No. {Check transistors X4—X7
PRE/REC board. on Record amp.
Yes.
\
FM signal is appeared on TP-2, No. Check transistors X8, X9.




No.

8-3-3 Color signal — No record

No color signal is recorded*

No.

Video signal is appeared on pin 8 |No.

or 7 of 1IC3 on Y/C board.

Video signal is appeared on

“1 TP-3 of Y/C board.

No.

Check 1C2 and IC1.

Yes.

Yes.

Check IC3.

Check LPF-1, LPF-2.

1 its wire.

Check the connector and

Color signal is appeared
on TP-202 on Y/C board™*.

No.

Yes.

Color signal is appeared on pin 7
of 1C202 on Y/C board.

Check BPF-201 and 1C201.

No.

Yes.

Color signal is appeared
on TP-205 on Y/C board.

Check X201, 1C202.

No.

Yes.

Pin 12 of PRE/REC board
has color signal.

Check LPF-201, X203 and D202.

No.

Yes.

Wiper arm of the potentiometer
{R2) has color signal.

Check wiring to pin 61 of
Y/C board.

No.

Yes.

y

0.28 Vp-p color signal is appea-
red on TP-1 of PRE/REboard
with no FM signal.

No.

Adjust R2 (COLOR REC
LEVEL).

Check transistors X1, X2
X3—X7 on PRE/REC board.

Yes.
T istors X10, X11 .
ransistor are No- I Check X10, and X11.
turned on.
Yes.
Color signal is appearedon TP-2 |No. Transistors X8 and X9 are turned

and TP-3 of PRE/ REC board.

off. Check R27(REC COL. BAL.).

*The following excludes the E-to-E circuits.
**Y/C: Luminance and color printed circuit board.




8-4 SERVO CIRCUIT
8-4-1 Capstan servo circuit

Loading function is ineffective.

Irregular Servo Control
Tape speed is abnormal.

Does the capstan motor rotate?

No.

Is the point [101] on servo
circuit loaded with voltage?

Is the 12 V DC supplied Connector| No.

[61] of the Servo Circuit.

Yes.

3

Yes.

Yes.

Check up that the capstan belt
and loading mechanism.

The motor filter or the motor

coil is open.

Is X21 turned off?

Check up the mechanism control
circuit.

Does sawtooth wave appear at
TP-11?

No.

8-8

Yes.

A

Is the voltage supplied to TP-20?

Check X19 and X21.

Yes.

Check IC5, X23 and X2.

Check the phase detector and
sampling hold circuit.

Yes.

\

Is there oscillated the sampling
pulse at TP-11?

i

Yes.

A

Is the sampling pulse normal?

Yes.

Is the potential at TP-12 normal ?

Yes.

Y

Check up IC5, X23, X2, and the
capstan motor belt.

" | check and adjust R47 and R76.

No. No. ;
Does capstan pulse appear at o Check the capsta :
TP-107?

Yes.
Does the capstan pulse appear No. | Check the 12V
at the collector of X9? collector (53] ar!
Yes. and X9. 1
y
Check up X10 and X11.
No. Is there oscillated 475 Hz wave No. '
> Check TF |
at TP-137 Chec Cand >
Yes.
Is there oscillated 3.7 Hz wave No.
. 1CA4.
at pin 13 of 1C4? Check
Yes.
Check X13.
No. Check X12 and X 14, and also



No. |

& appear at Ol Check the capstan pick-up head. £
Yes. i

Julse appear NO, . Check the 12 V DC at the !
X9? collector [63] and also check X8

Yes. ] and X9.

I X11.

No.

475 Hz wave . w{Check TFC and X15—X18.
Yes.

3.7 Hz wave No. .l check 1C4.

Yes.

14, and also

247 and R76.



8-4-2 Drum servo circuit

The video head drum does not

rotate.
|

Playback of the standard tape is
normal, but abnormal in record-
ing then it playback picture.

!

Is there a sampling pulse at TP-7?

Is there a REC CTL signal at TP-3?

No.

Is there a

1Yes,

‘Yes.

Does the sampling pulse hunt at

Does the drum motor rotate? No. | |s the connector [71]on servo  |NO- | Is the connector [51] supplied No. | Check the mechanism control
circuit supplied with normal with 12 V DC? circuit.
Yes. voltage? Yes.
] ‘Yes. \
Drum belt is off. The motor filter or the motor s X20 turned off? No- I Check X19 and X20.
coil is cut off.
lYes.
Is th | t TP- No.
1587 ere normal voltage a Check the setting of R58.
lYes.
Is there normal voltage at pin 1 |No. Check 1C5.
of 1CB?
lYes.
Check X22 and X1.
y
The playback picture of a Is the7re a sampling pulse at
standard tape is unstable. TP-77
{In the case tape speed is nor- Yes.
mal.)
Is there a trapezoidal wave at No. Is there generated the drum No. Check the drum pick-up head.
TP-7? pulse at TP-4?
Yes. lYes.
Is there generated the square No. Check 1C3.
wave at TP-5? Does the sampling pulse hunt at
§ Yes. TP-7?
Is. there generated the wave at No. Check D10, D11 and 1C3. Yes.
pin 15 of IC3?
lYes‘
Check up IC3.

Hunting of the sampling pulse
at TP-7.

1P.72 Check X5. Check 1C
JYes.
Check and adjust R111.
N . i i
9 listhere a CTL signal at TP-3? No. _|ls there a CTL signal at pin 3 of |No. Chec
1C1? Clear
lYes.
. . Ne.
Is there a signal at pin [8] of 1C1? Check IC1.
lYes.
Check C22, R34 and C25.
No. | ls there a phase error voltage at No.
TP-6? Check 1C3.
lYes.
Is there a voltage at the source No. Check D20, D21 and X7.
of X7?
‘Yes.
Check and adjust R58.
No.

Adjust and check R111.

* CTL : Control



Playback of the standard tape is
normal, but abnormal in record-
ing then it playback picture.

!

Is there a sampling pulse at TP-7?

Is there a REC CTL signal at TP-3?

No.

Is there a Sync. pulse at TP-1?

No.

» Is there a video signal at TP-2?

No.

Check Luminance & Color
circuit board.

No.

supplied No. Check the mechanism control
No.
»| Check X19 and X20.
TP- No.
e at » Check the setting of R58.
jeatpin 1 |No.
Y
is there a sampling puise at
TP-7?
Yes.
-up head.
Does the sampling pulse hunt at
TR-7?
IC3. Yes.

&Yes. {Yes. ‘Yes. *Yes,
Does the sampling pulse hunt at Check X5. Check IC1. Check IC1.
TP-7?
*Yes.
Check and adjust R111.
. i i No. Check
s there a CTL signal at TP-3? No. . Is there a CTL signal at pin 3 of 0 heck 1C2 and the control head.
1C1? Clean the control head.
lYes.
Is there a signal at pin [8] of 1C1? Ne. » Check 1C1.
lYes.
Check C22, R34 and C25.
Is there a phase error voltage at No.
> k .
P67 Check 1C3
lYes.
Is there a voltage at the source No.

of X7?

lYes‘

Check and adjust R58.

Hunting of the sampling pulse
at TP-7.

y

Adjust and check R111.

* CTL : Control

Y

Check D20, D21 and X7.
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8.5 TROUBLESHOOTING OF MECHANISM AND MECHANISM CONTROLS

8-5-1 PLAY function is ineffective

PLAY function is ineffective.

!

Is the loading arm functioning?

No. Does PLAY switch (SW2)

function normally?

Check the PLAY switch and the
function mechanism.

is the stop solenoid released?

mechanism.

‘Yes.

Check the mechanism control
circuit board 1C1.

FF function is ineffective.

{

Yes. ‘Yes.
Does the capstan motor rotate? No Is the capstan motor loaded with |Nn. | Is the Seryo circuit board [101] No. . Is the Servo circuit board [51] No. | Check the Mechanism control
voltage? loaded with voltage? loaded with voltage? circuit board.
1Yes. iYes. *Yes. ‘Yes.
Check the loading mechanism. Check the capstan motor. Check the noise filter circuit Refer to the section 8-4-1,
board. “"Capstan Servo circuit board”’.
No. |ls the head i i . Is th ircui i J i -4-
Does the head motor rotate? (o) s the head motor supplied with  {No s- e servo circuit board supplied | No. | Refer to the section 8-4-2,
power? with power? ““Drum Servo'’.
Yes. }Yes. lYes.
Check the noise filter circuit
Check the drum motor.
board.
is there generated flip-flop signal No. }lsdrum pulse supplied to the No. Check and confirm drum pulse
at the mechanism control circuit servo circuit board TP-47 and the pick-up head assembly.
board [32]? Yes.
Yes.
; 8-5-2 F.F. function is ineffective
No. Check the loading arm locking

| Is the Mechanism contrc

board.

circuit board [93]?

Is the cassette switch SW12 No. Check SW12.
pushed? "| (CASSETTE SWITCH)

‘Yes.
Is the operation switch SW4 No.

P 1on swite Check the operation mechanism.
pushed?
Yes.
Does rotate the capstan motor? No. Is the capstan motor supplied No. Is the Seryo circuit board [101] No. |Is the Servo circuit board [51] No.
with voltage? loaded with voltage? loaded with voltage?

lYes. *Yes. lYes. lYes.

Check the FF mechanism., Check the capstan motor. Check the noise filter circuit Is there DC voltage at the servo  |No.

board{12} loaded with +
voltage?

JYes.

}Yes.

Check the cassette tape.

NOTE: All the following procedures for the articles 1 through 5 should be done without any cassette tape loaded.
Cover the photo transistors (END SENSOR, START SENSOR) with black vinyl tape beforehand.

lYes‘

Check X19—X23 and 1C5.

Check the Mechanism cc
circuit board.

Check the power transis
circuit board X2.

i
i
i
i
i
i
i
i




th [Non,

| Is the Servo circuit board [101]

loaded with voltage?

Is the Servo circuit board [51] No.

loaded with voltage?

*'x’es.

lYes.

Check the noise filter circuit
board.-

Refer to the section 8-4-1,
“Capstan Servo circuit board’’.

ed {No.

Refer to the section 8-4-2,
“Drum Servo”’.

5 ineffective

Check the Mechanism control
circuit board.

Is the Mechanism control circuit
board{12] loaded with +12 V
voltage?

Check the operation switch SW4,
JUNCTION board and the power
supplying line.

JYes.

tive,
SW12 No. Check SW12,
(CASSETTE SWITCH)
No.
h Swa 0 Check the operation mechanism.
nmotor? kNS Is the capstan motor supplied No. }Is theServocircuit board [101] [Ng. |Is the Servocircuit board [51] No.
' with voltage? foaded with voltage? loaded with voltage?

‘Yes. lYes. lYes.
. Check the capstan motor Check the noise filter circuit Is there DC voltage at the servo  |No.
s & P ' board. circuit board [93]?

}Yes.

- ]
e. Check X19—-X23 and I1C5.

Check the Mechanism control
circuit board.

Check the power transistor
circuit board X2.




8-5-3 F.F. function becomes ineffective

FF function becomes ineffective
5 seconds after the operation.

!

8-5-5 REW function is ineffective

8-5-6 SEARCH funct

- Check up +12 V power supplying

line.

.l Check the +18 V supplying line.

h
Does the magnet of the No. Check the counter belt.
counter pulley rotate?
‘Yes.
Is there 5 Vp-p signal at {29] of No.ﬁ Is the gap between the magnet No. | Adjust the gap to be less than
the Mechanism control circuit and the Hall IC tess than 1 mm? 1 mm. (0.04 inch)
board? Yes.
lYes. ’
Check the Mechanism contro! Is there suppl_ied 5 V voltage to No. Is the take-up sensor & search No.
circuit board X3 and 1C1. the hole 1C pin{1] of the Take- circuit board [1] loaded with
up sensor & the Search circuit N
board? +12V?
‘ Yes. ‘Yes.
. Failure of R1 or D1 of the Take-
Hall ive. .
all IC is defective up sensor & Search circuit board.
8-5-4 STOP function is ineffective
STOP function is ineffective in
PLAY or REC mode, even in
power off mode.
Does the STOP solenoid No. |is the solenoid loaded with nor-  [No. Is +18 V supplied to the Mecha- |y,
. nism control circuit board
function? mal voltage? connector [42]?
Yes. ‘{es. ‘Yes.
i Does the voltage of the Mecha-
Check the solenoid mechanism. nism control circuit board
connector [43] become
ground potential?
Yes.
No. Check the UL-2 switch(S8) and

Does the capstan motor rotate?

&Yes.

Check the capstan mechanism.

The Capstan Motor does not
stop in STOP mode.

the relay control switch (S1).

Defective function of the pinch
slide lever.

{

Check up the UL-1 switch {S7).

| Check the solenoid and the

solenoid diode D1.

i

REW function is ineffective. SEARCH function is i ;
Does cassette switch $12 function|No. o] Check §12. Is there DC voltage mc
normally? 10V at the mechanism |
‘Yes. circuit board connect
_ when the counter indj
. No. Refer to the article "FF function in REW mode?
Is FF function normal? is ineffective!’ — |
(Previous page, 8-5-2.) "/95
‘Yes. Refer to the article 7 {i
Does the REW switch (S3) No. Check the switch (S3)and the con- “STOP function is inef
function? cerned mechanism. at...... v
L""es.‘
Does the mechanism control No.
ea .
circuit board function normally? 1C3 is defective.
‘Yes.
s the cassette tape tightly NOTE: All the above procedures for the
2 subsection 8-5-51 should be
wrapped ?
‘Yes. done with a tape loaded.
_ Do not cover the photo transistors
Repeat FF and REW operations (END SENSOR, START SENSOR) The unit becomes STC
2 or 3 times without intermitting. with tape and the like. the operation for PAU
Does the PAUSE switc
normally?
l!es
Check the mechanism
circuit board 1C1.
STOP function is ineffective at
the beginning or the ending of
the tape.
Does the cassette lamp indicate No. {Does the lamp circuit of J circuit {No. ~ L
. Check X1 of J circuit
normally? board function normally?
Yes. ‘Yes.
The lamp is defective.
Is the operation without any No. Defective optical axis, ES, SScire
tape loaded normal? uits and mechanism control 1C4.
‘{esu
Does the solenoid function? No. . Is the mechanism control circuit | No. Defective mechanism
board normal? circuit X6—X8.
&Yes. lYes.
Check the STOP mechanism. Check the solenqid diode D1 and
the STOP solenoid.




p to be less than
inch)

8-5-5 REW function is ineffective

8-5-6 SEARCH function is ineffective

> sensor & search
[1] loaded with

Check up +12 V power supplying

lYes.

or D1 of the Take-
search circuit board.

slied to the Mecha-
circuit board
2]?

line.

Check the +18 V supplying line.

. ‘Yes.

tage of the Mecha-
circuit board

3] become

ntial?

Yes.

l Check the solenoid and the

solenoid diode D1.

REW function is ineffective. SEARCH function is ineffective.
itch onlNo. .
Does cassette switch S12 function{No Check S12. Is there DC voltage more than No. 115 the counter belt normal? No. {Clean the belit and its circum-
normally? 10V at the mechanism control ference, or replace the belt.
‘Yes circuit board connector [30] v
: when the counter indicates 999 es.
No. Refer to the article “FF function in REW mode?
Is FF function normal? is ineffective!”
{Previous page, 8-5-2.) , lYeS.
‘Yes. Refer to the article 7 {8-5-4), No. |Do the counter switch and the No. | Replace the counter switch
Does the REW switch (S3) No. Check the switch (S3)and the con- “STOP function is ineffective search switch fuqction normally? and/or the search switch.
function? | cerned mechanism. at ...... Yes.
L‘f’es;
Does the mechanism control No.
t H v .
circuit board function normally? !C3 is defective. Check the counter mechanism.
lYes.
Is the cassette tape tightly NOTE: All the above procedures for the
wrapped ? subsection 8-5-51 should be
‘Yes. done with a tape loaded.
. Do not cover the photo transistors
Repeat FF and REW operations (END SENSOR, START SENSOR) The unit becomes STOP mode by
2 or 3 times without intermitting. with tape and the like. the operation for PAUSE.
Does the PAUSE switch function No. The switch or its assembly is
normally? defective.
l‘:’es.
Check the mechanism control
circuit board I1C1.
STOP function is ineffective at
the beginning or the ending of
the tape.
indi Does the | ircuit of J circuit |[No.
Does the cassette lamp indicate No. oes the amp circuit ot J circuit 0 o Check X1 of J circuit board.
normally? board function normally?
Yes. ‘Yes.
The lamp is defective.
Is the operation without any No. [Defective optical axis, ES, SScirc
tape loaded normal? uits and mechanism control |CA4.
l;’esv
Does the solenoid function? No. Is the mechanism control circuit |No. D‘efe(.:tlve mechanism control
board normal? circuit X6--X8.
lYes. l Yes.
Check the STOP mechanism. Check the solenqd diode D1 and
the STOP solenoid.
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SECTION 9
EXPLODED VIEWS AND PARTS LIST

91 EXPLODED VIEW AND MAIN PARTS LIST 9-5 DRUM ASSEMBLY

9-2 MAIN DECK — 1 9-6 CASSETTE HOUSING ASSEMBLY
9-3 MAINDECK — 2 9-7 TUNER ASSEMBLY

9-4 FUNCTION ASSEMBLY 9-8 CABINET ASSEMBLY

In this exploded views the part numbers of the screws and washers symbolize the shape of those items.
The following examples will help you to decipher them.

Examptes:
SPSP300627S
l L “1SO" metric screw thread
Length in mm (6mm)
Diameter in mm {3mm)
Cross-recrossed, pan head screw
LPSP30142S
Length: 14mm

Diameter: 3mm
Cross-recrossed, pan head screw with lock washer

DPSPA4008ZS
Diameter: 4 mm
Cross-recrossed, pan head screw with lock washer and plain washer

SSSP30082ZS

Cross-recrossed, flat countersunk head screw
SDBP3006NS

Cross-recrossed, binding head screw
YRS3004FS

Hexagon socket set screw with sunken tip
YFS3006FS

Hexagon socket screw with flat tip
BYS3006FS

Hexagon socket head bolt
WLS3000

Diameter of the screw applicable (3 mm screw)

Lock washer
WNS30002

Plain metal washer
REE4000

Diameter of the slot be around the face of the stud applicable (usually the stud’s diameter is 5 mm and
slot’s one is 4 mm).
Retaining ring {"'E** type)

* For those not yet familiar with the international metric system. (the U.S. is presently in the process of conversion}
one inch = approximately 25 millimeters {1 in. = 25.4 mm)
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9-7 TUNER ASSEMBLY

9-1  EXPLODED VIEW AND MAIN PARTS LIST
Upper View
8.5 DRUM ASSEMBLY 9-2 MAIN DECK-1
oy —~ o 4 - = o e
i1 5 6. S
S 8
- 9
30
i
209
iz
N
@:
3-8 CABINET e
pssEvBLY 2 @
9-4 FUNCTION ASSEMBLY
1 : ! !
{ Symbot ; Part Name Part No. . Symbot Part Name : Part No.
No. . No. ) ‘
1P Take-up Loading Arm PU44AGT7IA 18 Take-up Reel Disk | PLI44913A
2 | Upper Drum L PU31332A 19| Take-up Brake | PU44839
3 ! Cassette Lamp QLP3104-110 20 Take-up Loading Braice L OPU44B2T7A
4 | Audio Erase Head Ass'y PUA45328A 21 | FF Idler | pua4s3s
5 | Take-up Impedance Rolier ¢ PU4B3E5A 22 REW Rubber Tire PLI44018-2
8 . Audio Control Head Ass'y | PU4G0Z23A 23 REW Idler . PU44Q24A
7 . Pinch Rolier Assy PLU452754 24 Tension Band | PUA44853A4
£ | Capstan Shaft Ass'y PLU4B290A 2b Unloading ldler Ass’y L PUAARA4A
G Start Sensor - 26 Unloading Idler Rubber Tire . PlU44918-3
10 Relay Pullay PLI44005-3 ‘ 27 | Supply Reel Disk b opy44092A
; 11 Relay Beit PU44G12 ‘ 28 | Loading Tension Brake PLIS458B0
12 | Take-up Reel Disk Rublbier Tire | PU44218 | 29 Tension Arm i PU44851
12 | Capstan Motor Pulley PU44800-3 i 30 | End Sensor i —
14 i Take-up Idlar PU44936A 3 | Supply Loading Arm | PU44982A
16 | Counter Balt — 2 - PU44863-2 | 32 i Full Evase Head ‘ PU31013
16 ¢ Counter Pulley PU448B6B1A 33 . Supply mpedance Roller } PU453558
17 | Counter Belt — 1 PL44863 | | |

Bottom View

@

3-3 MAIN DECK-2

e

9-7 TUNER ASSEMBLY

Syr&ﬂ;o[ Part Name Part No. Syr:\!wl;oi I Part Name Part No,
- - |
34 Unleading idler Ass’y PU4E381 41 | Capstan Beit PU44812.2
35 Unloading Belt PU44912.3 42 | Capstan Flywheet PL452044
386 Rewind ldter Ass'y PLI46380 43 ‘ Drum Pullay PU449654
37 Reel Drive Beit PL44911 44 Drum Mator Pullay PU45326
38 Tare-up ldler Ass’y PUS36652 45 ‘ Drum Moior FU44319
39 Capstan Motor PU4EB79P 48 | Drum Moior Balt PU44G12-5
40 Relay Pulley {B) pl44904 . i




9.2 MAINDECK -1
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Symbol No. Part No. Part Name Remarks
1 PU44912 Capstan Motor Belt
2 PU44863 Counter Belt (1)
3 PU44863-2 Counter Belt (2)
4 PU44918 Take-up Reel Disc Rubber Tire
5 PU4B275A Pinch Roller Ass'y
6 PU44922A Supply Reel Disc
7 PU44919 Bearing Holder
8 PU44920 Retainer
9 PU41135-3 Steel Ball
10 PU44921 Spacer
11 Q03093-834 Washer 0.13 thick for adjusting reel disc height
Q03093-827 Washer "
Q03093-828 Washer o
12 PU44913A Take-up Reel Disc Ass’y
13 PU45789 Collar
14 Q03093-834 Washer 0.13 thick for adjusting reel disc height
Q03093-827 Washer v
Q03093-828 Washer ”
15 REE2000 “E'" Ring
16 PU44982A Supply Loading Arm Sub Ass'y
17 PU44948A Supply Slant Pole Base Ass'y
18 PU44952A Guide Roller Ass'y
19 YFS3004BS Set Screw
20 PU44957 Holder Bracket {(Supply)
21 T30302-025 Collar
22 DPSP30082S Screw
23 DPSP3005ZS Screw
24 PU44979A Take-up Loading Arm Sub Ass'y
25 PU44958A Take-up Slant Pole Base Ass'y
26 PU44952A Guide Roller Ass'y
27 YFS3004BS Set Screw
28 PU44960 Holder Bracket {Take-up)
29 T30302-025 Collar
30 DPSP30082S Screw
31 DPSP3005ZS Screw
32 PU44891A Slide Lever Ass'y
33 T30302-008 Coliar
34 DPSP3006ZS Screw
35 PU44821 Connecting Lever
36 PU43769-15 Collar
37 DPSP3006ZS Screw
38 PU44822 Rod
39 PU44825 Slide Plate
40 T30302-005 Collar
41 DPSP3006ZS Screw
42 PU35005-48 Spring
43 PU44826 Safety Plate
44 PU43769-15 Collar
45 DPSP3006ZS Screw
46 PU350056-28 Spring
47 PU45793 OFF Lever
48 Q03093-502 Washer
49 REE3000 “E"” Ring
50 PU44845 REW Lever
51 Q03093-430 Washer

Symbol No. Part No. Part Name Remarks
52 REE2500 “E" Ring
53 T30300-109 Spring
54 QXT658H-010 Viny! Tube
bb PU44846 Idler Off Lever
56 PU35005-50 Spring
57 PU45376 Tension Arm Off Lever
58 PU43769-19 Collar
59 DPSP3006ZS Screw
60 PU44847 Tension Arm Cancel Lever
61 PU43769-15 Collar
62 DPSP3006ZS Screw
22 Eng?ggA gl::gysrl;g:dmg Tension Lever Ass D Supply Loading Tensin Brake Ass’y
65 PUS45886 Supply Loading Tension Brake Ass’y
66 PU43769-15 Collar
67 DPSP3006ZS Screw
68 PU44851 Tension Arm
69 PU44852 Tension Pole
70 SSSP2606Z Screw
71 PU35005-80 Spring
72 Q03093-430 Washer
73 REE2500 “E" Ring
74 PU44853A Tension Band Ass'y
75 DPSP30062ZS Screw
76 PU44859 Washer
77 SPBP2006N Screw
78 PU44823 Bracket
79 DPSP3006ZS Screw
80 PU44827A Take-up Loading Brake Ass'y
81 LPSP30062S Screw
82 PU44838 Loading Brake OFF Lever
83 Q03093-104 Washer
84 PU44839 Take-up Brake
85 T30300-49 Spring
86 REE2500 “E’ Ring
87 PU44837 F.F. Lever
88 T30300-109 Spring
89 PU44833A F.F. Arm Ass’y
90 PU44836 F.F. Idler
91 REE2500 "E" Ring
92 PU35005-28 Spring
93 REE3000 “E” Ring
94 PU31326 Operation P.C. Board Bracket
95 LPSP3006ZS Screw
96 PU44887 Lamp Bush
97 LPSP30062ZS Screw
98 LPSP3006ZS Screw
99 PU44623 Solenoid
100 V03C Diode
101 PU44864 Solenoid Bracket
102 PRE3025 Spring Pin
103 LLPSP30052S Screw
104 LPSP30062ZS Screw
105 QSM1S01-028 Microswitch
106 PU44212 Spacer




Symbol No. Part No. Part Name Remarks
107 PU45459 Switch Bracket
108 WLS2300N Lock Washer
109 SPBP2310N Screw
110 LLPSP3006ZS Screw
111 PU44848A REC Safety Lever Ass’y
112 PU35005-34 Spring
113 LPSP3006Z2S Screw
114 PU44861A Counter Pulley Ass'y
115 REE2500 “E" Ring
116 PU45873A Counter Bracket Ass’y
117 PU44669 Tape Counter
118 LPSP3005ZS Screw
119 PU44738 Push Switch S10 (Search SW)
120 WLS2000N Lock Washer
121 SPSP2004Z2 Screw
122 WLS2000N Lock Washer For Take-up Sensor Circuit Board
123 SPSP2004Z Screw ]
124 LPSP3006ZS Screw
125 PU45283A Pinch Roller Slide Plate{1) Ass'y
126 PU45286 Pich Slide Plate (2}
127 T30300-021 Spring
128 REE3000 “E" Ring
129 PU45343 Pinch Roller Shaft
130 WLS4000 Lock Washer
131 WBS4000 Washer
132 NNB400ONS Nut
133 PU44878 Pause Lever
134 REES000 “E" Ring
135 PU44879 Adjusting Plate
136 PU44877 Rod
137 DPSP3006ZS Screw
138 PU45279A Pich Roller Lever Ass’y
139 REES000 “E" Ring
140 LPSP2604Z Screw
141 PU44824 Memory Plate
142 Q03093-502 Washer
143 REE3000 “E" Ring
144 PU35005-40 Spring
145 PU44840A Eject Plate Ass'y
146 T30302-008 Collar
147 DPSP3006ZS Screw
148 PU44900-3 Capstan Motor Pulley
149 YWS3003PS Set Screw
160 LPSP3005ZS Screw
151 PU45660 Belt Guard
1562 LPSP3006ZS Screw
153 PU44905-3 Relay Pulley (A)
154 YWS3004PS Set screw
165 LPSP3006ZS Screw for Capstan Holder
156 QLP3104-110 Cassette Lamp
157 PU44893 Lamp Holder
158 PU44894 Stopper
169 LPSP3006ZS Screw
160 QSM1S01-028 Microswitch
161 PU44212 Spacer

9-6

Symbol No. Part No. Part Name Remarks
162 WLS2300N Lock Washer
163 SPBP2310N Screw
164 SPBP2318N Screw
165 PU44898 Switch Bracket
166 LPSP3006ZS Screw
167 PU45331A Audio/Control Head Base Ass'y
168 DPSP3006ZS Screw
169 PU30080-49 Spring
170 PU45271-2 Take-up Guide Pole
171 SDBP3006RS Screw
172 YFS3004BS Setscrew
173 PU30080-49 Spring
174 PU46023A Audio/Control Head Sub Ass’y
175 SPSP2610Z Screw
176 PU45256A Take-up Arm Ass’y
177 Q03093-829 Washer
178 PU45355A Take-up Impedance Roller Ass'y
179 PU45260 Stopper
180 YWS3003PS Setscrew
181 PU45345-2 Stud
182 PU45261 Lever
183 PU35005-42 Spring
184 T30300-114 Spring
185 PU45262 Take-up Lock Arm
186 PU45263 Spring Plate
187 LPSP3006ZS Screw
188 REES000 “E" Ring
189 Q03093-508 Washer
190 - -
191 - -
192 - -
193 PU45354 Take-up Guide Roller Stopper
194 WNB2600N Washer
195 SPSP26032 Screw
196 PU45272 Lever
197 PU35005-14 Spring
198 PU35005-86 Spring
199 PU45264A Head Arm Ass’y
200 Q03093-830 Washer
201 PU45355B Supply Impedance Roller Ass'y
202 PU45260 Stopper
203 YWS3003PS Setscrew
204 PU45270 Full Erase Head Holder
205 PU31013 Full Erase Head
206 W LS2000N Lock Washer
207 SPBP2004N Screw
208 SPSP3006ZS Screw
209 PU45484 Stopper
210 LPSP30052S Screw
211 PU30080-49 Spring
212 PU45271 Supply Guide Pole
213 SDBP3006RS Screw
214 YFS3004BS Setscrew
215 PU45822 Stud
216 WLS4000 Lock Washer




Symbol No. Part No. Part Name Remarks
272 T30302-004 Collar
273 Q03091-105 Washer
274 DPSP3005ZS Screw
275 PU31492 Wire Housing
276 DPSP3006ZS Screw

Symbol No. Part No. Part Name Remarks
217 WBS4000 Washer
218 NNBA40OOONS Nut
219 Q03093-508 Washer
220 REEB0O00 “E’" Ring
221 PU45273 Supply Lock Arm
222 PU45263 Spring Plate
223 LPSP30062S Screw
224 - -
225 - -
226 - -
227 PU45353 Supply Guide Roller Stopper
228 WNB2600N Washer
229 SPSP2603Z Screw
230 PU45274 Guide
231 LPSP3006ZS Screw
232 PU46396 Start Sensor P.C.Board Bracket
233 DPSP3006ZS Screw for Start Sensor P.C. Board
234 LPSP30062S Screw
235 PU44895 End Sensor P.C. Board Bracket
236 DPSP3006ZS Screw for End Sensor P.C. Board
237 LPSP30062ZS Screw
238 DPSP3010ZS Screw for Drum Ass'y
239 PU44906 Stopper
240 LPSP3006ZS Screw
241 PU31399 Cassette Door Guide
242 PU46356 Cushion
243 DPSP3006ZS Screw
244 PU20530A Side Bracket
245 PU44744 Side Holder
246 LPSP30062ZS Screw
247 PU44763 Guide Bracket
248 LPSP30062S Screw
249 DPSP3006ZS Screw for Power Transistor P.C. Board
250 LLPSP30062S Screw for Side Bracket
251 PU45378 Handle
252 PU20537 Front Stay
263 PU45997 MIC. Jack Holder
254 QVF166B-0F5 Variable Resistor for TRACKING
255 PU45998 Mic. Panel
256 QMS6303-003 Mic. Jack Ass’y
257 LPSP30062ZS Screw
258 LPSP3006ZS Screw
259 PU44795 Foot
260 LPSP30062S Screw
261 PU43146-2 Circuit Board Supporter
262 PU20538 Rear Stay
263 LPSP3006ZS Screw
264 PU44747-2 Circuit Board Holder
265 LPSP30062S Screw
266 55234 Wire Clamp
267 QXT3320-625 Vinyl Tube
268 LPSP3006ZS Screw
269 QsmM1S01-014 Microswitch
270 PU46389 Spring
271 PU46086 Lock Lever
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9-3 MAINDECK — 2
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Symbol No. Part No. Part Name Remarks
1 PU44912-5 Drum Belt
2 PU44911 Rew. Idler Belt
3 PU44912-3 Unloading Idler Belt
4 PU44912-2 Capstan Belt
5 PU44936A Take-up {dler Shaft Ass'y —
6 Q03093-825 Washer
7 PU4493%A Take-up Idler Arm Ass'y
8 Q03093-826 Washer
9 PU44941A Friction Disc (B) Ass'y Q{E Take-up !dler Ass'y
10 YWS3004PS Setscrew
11 PU44933 Felt
12 PU44942A Take-up Pulley Ass'y
13 PU44943 Spring
14 PU44935 Spring Guide
15 Q03093-* Washer *.825 (0.25 t), *-826 (0.5 1)
16 REE?2500 “E" Ring
17 PU35005-14 Spring -
18 PUS35652 Take-up Idler Ass'y
19 REE3000 “E" Ring
20 - -
21 - -
22 — -
23 — -
24 - -
25 - -
26 - -
27 - —
28 - -
29 - -
30 - -
31 - -
32 - -
33 PU46380 REW Idler Ass'y
34 PU44918-2 REW Rubber Tire
35 - -
36 - -
37 - —
38 - -
39 - -
40 - -
41 - —
42 — —
43 - -
44 - -
45 — -
46 - -
47 - -
48 PU46381 Unloading idier Ass’y
49 — -
50 REE3000 “E" Ring
51 PU44619 Drum Motor
52 PU31335 Drum Motor Bracket
53 WLS2000N Lock Washer
b4 SPBP2004N Screw
55 PU45326 Drum Motor Pulley

Symbol No. Part No. Part Name Remarks
56 YWS3003PS Setscrew
57 V03082-2 Feed Through Capacitor Ass'y
58 PU45811 Ferrite Beads
59 QEW41HA-105 Electrolytic Capacitor
60 DPSP3006ZS Screw
61 — —
62 LPSP30042ZS Screw
63 PU45979P Capstan Motor
64 PU45980 Capstan Motor Band
65 PU43730 Tapping Plate
66 V03082-2 Feed Through Capacitor Ass'y
67 PU45811 Ferrite Beads
68 QEW41HA-105 Electrolytic Capacitor
69 LPSP3010ZS Screw
70 — —_—
71 PU45313A PLAY Lever (1) Ass'y
72 "REE3000 “E’ Ring
73 PU45319A PLAY Lever (2) Ass'y
74 PU45321 Rod
75 PU35005-6 Spring
76 PU45315A PLAY Lever (3) Ass'y
77 Q03093-620 Washer
78 Q03093-102 Washer
79 PU45299A Change Lever Ass'y
80 REE3000N “E"” Ring
81 PU45306A Change Arm Lock Lever Ass'y
82 PU45308A Drive Arm Lock Lever Ass’y
83 REE3000 “E' Ring
84 PU35005-53 Spring
8b PU35005-16 Spring
86 PU45301A Kick Lever Ass'y
87 REES000 "E" Ring
88 PUA45303A Timing Arm Ass'y
89 PU35005-76 Spring
90 QXT665H-025 Viny! Tube
N T30300-003 Spring
92 QXT652H-020 Vinyl Tube
23 REE3000 “E" Ring
94 REES000 “E" Ring
95 PU45296A Gear Arm Ass'y
96 PU43547 Change Gear
97 REE2500 “E* Ring
98 T30300-029 Spring
29 PU45298 Stepped Gear
100 Q03093-424 Washer
101 REE3000 “E" Ring
102 PU45311A Timing Gear Ass'y
103 PU43769-22 Collar
104 REE3000 “E" Ring
105 REE4000 “E" Ring
106 PU45242A Drive Arm Ass'y
107 REES000 “E'" Ring
108 PUA4B247A Change Arm Ass’y Incl. Collar(PU43769-18),”E" Ring(REE3000)
109 T30302-025 Collar
110 Q03091-103 Washer

|
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Symbol No.

Part No.

Part Name Remarks
166 PU44904 Relay Pulley (B)
167 YWS3004PS Setscrew
168 REE3000 “E" Ring
169 PU44901A Relay Pulley Ass'y
170 LPSP30062S Screw
171 PU44871A Pause Lever Ass’y
172 PU44874A Lock Bracket Ass'y
173 LPSP3006ZS Screw
174 PU44876 Closed Lever
175 T30302-004 Collar
176 DPSP3006ZS Screw
177 PU44880 Take-up Idler OFF Lever
178 PUA43769-15 Collar
179 DPSP30062S Screw
180 PU44865A Full Record (REC) Lever Ass’y
181 PU44867A After Record (DUB) Lever Ass'y
182 PU44869 Connecting Lever
183 PU44870 Rod
184 PU30080-46 Spring
185 WNB2300N Washer
186 NNB2300N Nut
187 REE3000 “E" Ring
188 REE2500 “E’" Ring
189 PU45325 Plate
190 DPSP30062S Screw
191 T30300-029 Spring
192 REE4000 “E" Ring

Symbol No. Part No. Part Name Remarks
111 WLS3000 Lock Washer
112 PU44224 Spring Hook
113 PU35005-74 Spring
114 PU45322A Lock Lever Ass'y
115 PU35005-86 Spring
116 PU45238A Slide Plate Ass'y
117 PU45240 Plate @ Slide Plate Ass'y
118 DPSP3006ZS Screw
119 PUS45951 Slide Plate Ass'y
120 PU35005-75 Spring
121 PU45818A Spring Plate Ass'y
122 WLS4000 Lock Washer
123 WBS4000 Washer
124 NNB400OONS Nut
125 PUA44987A Rotary Lever Ass'y —
126 PU45821 Adjusting Plate (1)
127 PU45820 Adjusting Plate (2) Stepped Lever Ass’y
128 BPSP3005ZS Screw
129 PU44985A Supply Lever Ass'y
130 REE3000 “E" Ring
131 PU45836A Stepped Lever Ass'y
132 DPSP3006ZS Screw
133 REE3000 “E" Ring
134 Q03093-502 Washer
135 PU44881A Tension Cam Ass’y
136 T30300-78 Spring
137 PU44883 Rod
138 REE3000 “E'" Ring
139 PU45250A Take-up Lock Lever Ass'y
140 PU45252 Stud
141 PU43769-23 Collar
142 REE4000 “E'" Ring
143 REE3000 “E" Ring
144 Q03093-507 Washer
145 REES000 “E" Ring
146 PU45255 Connecting Lever
147 PU45253B Supply Lock Lever Ass'y
148 REE3000 “E” Ring
149 PU45290A Capstan Shaft Ass'y
150 PU45288 Capstan Holder l
151 PU43895 Bearing 164) Capstan Holder Ass’y
152 RCSB12000 “’C'" Ring
1563 PU45289 Gear (1)
154 PU45287A Capstan Holder Ass’y
1556 PU45294A Capstan Flywheel Ass’y Incl. Setscrew (YWS3004PS) x 2
156 PU45138 Pick-up Head
157 PU44909 Head Bracket @ Capstan Pick-up Head Ass'y
158 SPBP2002N Screw
159 PU44908A Capstan Pick-up Head Ass’y
160 PU44766 Insulator
161 LPSP3006ZS Screw
162 PU44902 Holder
163 PU43895 Bearing
164 RCSB12000 “C" Ring
165 PU44903 Relay Pulley Shaft 169) Relay Pulley Ass’y




9.4 FUNCTION ASSEMBLY

Symbol No. Part No. Part Name Remarks
1 PU44799 Lever B
2 PU45800 Return Spring
3 PU44800 Lock Lever
4 PU44802 Flat Spring
5 DPSP3006ZS Screw
6 REE3000 “E’" Ring
7 PU31322 Function Plate (A)

8 PU44801 Shaft
9 PU20540 Button Case
10 PU35005-28 Spring
11 PU44231 Spring
12 PU31321 Swing Plate
13 PU35005-22 Spring
14 REE2500 “E"” Ring 29 Function Ass'y
15 PU44806 Shaft
16 PU31323A Function Plate (B) Ass'y
17 PU44803 Function Plate {C)
18 PU44805 Lock Plate (S)
19 PU44804 Lock Plate (L)
20 PU44808A Button Ass'y (A)
21 PU44808B Button Ass'y (B)
22 PU44808D Button Ass’y (D)
23 PU44808E Button Ass’y (E)
24 PU44808C Button Ass’y (C)
25 PU45856 Function Plate (E)
26 PU45539 Function Plate (D)
27 REE2500 “E" Ring
28 PU35005-72 Spring —
29 PUS25490 Function Ass'y
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9-5 DRUM ASSEMBLY

Symbo! No. Part No. Part Name Remarks

1 PU31332D Upper Drum Ass'y
2 WNB3000N Washer
3 SPBP3010NS Screw
4 PU31328D Lower Drum Sub Ass’y
5 PU44973A Heater Ass’y
6 QXTG259-015 Tube
7 SDBP3006NS Screw
8 PU44973A Heater Circuit Board Ass'y
9 DPSP30062S Screw

10 DPSP3006ZS Drum Base Ass'y

11 SDBP3008NS Screw

12 PU45138 Pick-up Head

13 WSB2000N Washer

14 SPBP2003N Screw

15 PU44766 Insulator

16 PU44971 Pick-up Head Bracket

17 PU44972 Brush Ass’y

18 SPBP2003N Screw

19 LPSP26062 Screw

20 PU44965A Drum Pulley Ass’y Incl. Setscrew (YFS4006)




9-6 CASSETTE HOUSING ASSEMBLY

Symbol No. Part No. Part Name Remarks
1 PU20544 Housing — Leftside
2 PU31336B Lower Arm Ass'y Left side
3 PU45360A Upper Arm Ass’y Left side
4 REE4000 “E" Ring
5. PU31238 Cover
6 PU43769-6 Collar
7 PU45673 Cushion
8 PU20543 Housing Right side
9 PU31336A Lower Arm Ass’y Right side

10 PU45360B Upper Arm Ass'y Right side
11 PU45550 Off Spring

12 PU31337 Plate

13 LPSP2606Z Screw QZB Cassette Housing Ass’y
14 PU45363A Shaft Ass'y

15 PU41391A Lock Lever Ass’'y

16 — -

17 - -

18 PU45364 Gear

19 PU45358 Bracket Right side
20 PU45909 Bracket Left side
21 T30300-93 Spring

22 PU40867-2 Felt-1

23 PU45509-2 Shade

24 PU45509-3 Shade

25 PU45549 Spring

26 PU40867-3 Felt-2 —

27 PUS25491-0B Cassette Housing Ass'y
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9-7 TUNER ASSEMBLY




Tuner Assembly

Symbol No.

Part No. Part Name Remarks
47 C40500 Tap Screw
48 C40500 Tap Screw
49 C40606 Bracket
50 VH1001A Tuner P.C.B. Ass'y HR-3300EG
— VH1002A Tuner P.C.B. Ass’y HR-3300EK
51 C40627 Tap Screw
52 LPSP3006ZS Screw
b3 PU44751 Lamp Bush
54 LPSP3006ZS Screw
b5 LPSP3006ZS Screw
b6 MHO301 Terminal Bracket Ass'y
57 LLPSP3008ZS Screw
58 PU41624-6 Insulator
59 2SD3890 Transistor
60 PU45375-1 Spacer
61 LPSP30062ZS Screw
62 PU31305-2 Heat Sink
63 LLPSP3006ZS Screw
64 PU44753 Bracket
65 DPSP3006ZS Screw
66 PU44741 Power Transistor P.C.B.
67 LPSP3008ZS Screw
68 PU41624-6 insulator
69 LPSP3006ZS Screw
70 C40500 Tap Screw

Symbol No. Part No. Part Name Remarks
1 A27436 Side Bracket
2 LPSP30062S Screw
3 DPSP3008ZS Screw
4 PU43160 Cord Clamp
5 LPSP3006ZS Screw
6 A47849 Wire Clip
7 C40500 Tap Screw
8 C39001A Power Transformer
9 A38193 Transformer Bracket
10 NNS3000NS Nut
1 PU44778 RF Shield
12 PU43147-2 Wire Clip
13 PU31304-2 RF Holder {1)
14 PU44779 RF Shield Cover
— PU42089 Feed Through Capacitor C1,4
— PU42273 Feed Through Capacitor C5
- PU42088 Feed Through Capacitor C2 RF Connector Terminal
- PU43295 Band Pass Filter (Inside RF Shield)
- QCF11HP-103 Ceramic Capacitor C3
15 PU45160 Connector
16 LPSP30012ZS Screw
17 A39808-2 Band
18 VH8501A Presetter P.C.B. Ass'y HR-3300EG
- VH8502A Presetter P.C.B. Ass'y HR-3300EK
19 DPSP30082 Screw
20 A38172 Senser P.C.B. Bracket Left Side
21 VH8001A CH Selector P.C.B. Ass'y HR-3300EG
- VH8002A CH Selector P.C.B. Ass'y HR-3300EK
22 LPSP3006Z Screw
23 C40500 Tap Screw
24 PU44611 Input Select Switch Ass’y
25 A27437-1 Senser Panel
26 C40500 Tap Screw
27 C40534 Senser Knob
28 LPSP3006Z Screw
29 C40627 Tap Screw
30 LPSP3006ZS Screw
31 A27433 Senser P.C.B. Bracket Right Side
32 LPSP3006Z Screw
33 PU30963 UHF Convertor HR-3300EG
— PU30962 UHF Convertor HR-3300EK
34 PU44754 RF Holder (2)
35 LPSP3006ZS Screw
36 DPSP3008ZS Screw
37 SBSB3006Z Tap Screw
38 PU45448A Delay Equalizer P.C.B.
39 PU45516 Spacer
40 DPSP3006ZS Screw
41 DPSP3008ZS Screw
42 PU44613 Power Switch P.C.B. Ass'y
43 EMB531FS UHF Tuner HR-3300EG
- EM6530FS UHF Tuner HR-3300EK
44 A27432 Switch Bracket
45 PU46060-2 Antenna Switch P.C.B. Ass’y
46 C40540 Bracket




9-8 CABINET ASSEMBLY

Connector panel
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Symbol No. Part No. Part Name Remarks
1 PU1T0129A Top Panel
2 PU45509 Shade
3 SDBP3006BS Screw
4 PU10095 Bottom Cover
5 PU44756 Foot
6 LPSP3010ZS Screw
7 — _
8 WBS3000N Lock Washer
9 DPSP3006ZS Screw
10 PUS31290 Side Plate
1 PUS45958-0E Side Plate
12 — -
13 PU44733 Washer
14 SDBP3014RS Screw
15 PU10119A Front Cover Ass'y HR-3300EG
PU10119B Front Cover Ass'y HR-3300EK
16 PU46000 Side Fitting
17 SDSA3008Z Tapping Screw
18 PU44731 Knob (1)
19 PU30080-50 Spring
20 PU44758 Knob (2)
21 DPSP3006ZS Screw
22 PU46141 Mark Ass’y
23 PU45392 Seat (3)
24 DPSP3008ZS Screw
25 PUS35863-0F Timer
26 PL43892 Knob for Tracking Control
27 PU45998 Mic Panel
28 A38190 Senser Plate
29 PU44732 Knob
30 PU31599 —
31 A38192 Connector Panel
32 SDBP3006BS Screw
33 PUS35688-0F Rear Cover Ass'y
34 — -
35 PU44888-2 Foot
36 SDBP3010BS Screw
37 SDBP3006BS Screw
38 PU31054-58 Serial Number Plate HR-3300EG
PU31054-59 Serial Number Plate HR-3300EK
39 PU42075 Caution Sticker
40 PU31291B Cassette Cover Ass'y
41 PU45968 Label
42 SDSA3008B Tapping Screw
43 - -
44 PU46070 RF Sticker
45 A27438A Terminal Bracket
46 PU46471 Aerial Connector HR-3300EG
PU43252 Aerial Connector HR-3300EK
47 LPSP3006Z Screw
48 QMC0589-001 5P DIN Connector
49 AX49197 B & W Selector Switch
50 SPSP20042Z2 Screw
51 GU45073-2 UHF Type Connector
52 PU43252 Aerial Connector
53 PU46415A Booster Ass’y (with Ant Separator)
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Symbol No. Part No. Part Name Remarks
54 C40500 Tap Screw
55 LPSP30082 Screw
56 SSSP30082S Screw
57 — —
58 OMF51A2-1R0O Fuse 1.0A
59 PU45383 Voitage Selector
60 AX49195 AC Inlet
61 AX49196 Power Switch
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SECTION 10
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10-2 OVERALL WIRING
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Key to abbreviations
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Automatic Color Control
After Loading power supply {12 V)
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Emitter Follower

High Pass Fiiter
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Low Pass Filter
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Electronic Switch

Variable Crystal Oscillator 10-5
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PIZ  ICa-| 12v ] aPE. 12V N
—————————————— — oV =
13,23 : REG 12V, IN & 0UT
—— oV} ; —
P4 1c3 2V i TV mew v
zaeal _
PIS,33 1CI-2,5,9) l 2V i PLAY 12V 1N B QUT
o= —} - -
2
FI6,26 I1Ci-6 [12v ! USE ¢
) , o ‘* PAUSE 12¢ N 8 0UT]
P21 163718 | i lav P END SENSOR IN
P22 1C3- ‘ iov TART SENSOR IN
ov | START SENSO
Fes I UNREG 18Y IN
oV T2V ——— '
P25 ¥ | UL IZVIN
) I L2V N
. i Ty SENGOR TN
3 Pze DO i 2pe |
P30 12 o sRCH N
o3l IWOTOR CORTAGL
. _~“DRUM FLUIF FLOP
P32 "hw [ E,ﬂﬂ. N MIN . 30Hz
XI-C1CH1 i
x2-¢ B
x3-8 ;
4 I T
A3-C KCI-13 (LA
X4-B
X4-¢
X5-8
X5-C
X6-B
5
X6-C, XT-B 0
- SOLENDID
x7,8-c CONTROL OUT
1€1-3
— ic2-5
ICi-4 :
1C2-4 i
ic1-8 :
1cI-10,12 —{"
6 L
1C1-1]
1€2-3
c2~
1,2,8,10
1c2-6
1C2-9
Ica-11 i 1
1c2-11
163-3 !
1c2-1z ‘
7 1Ic3-4 ] '
(€2-13 ‘
1C3-11 o
] 1£3-10)2 —
0 [
1c4-2,10 i |
ca ° L ; I |
3,4,5,9 oy A 1 I
8 lea-s | . P ] I
N e : —
tea-e | ! ¥ j / /
1G4 -1z v 3wy ; e — — ‘
— caons |0 eV = :
ov ! 4’— !
I : I
Key to abbreviations
9 F.F. : Fast Forward T. U Take-up
OPE. ' Operation UL - Unloading
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10-11  AUDIO AND SERVO (A/S) CtRCUIT SCHEMATIC DIAGRAM

A B8 C D E F G H J K L M N
TP-1 TP-3 (REC) TP-3 (P.B} TP-13
1
— DRUM
L 10 Vp-p
475.2 Hz
I " L (NC}
2 K s 3
© 8YNG QUT CTL OUT  3W. POINT I‘Incg )
_______ e Sc oo e e —ma e TANGRA) TP-6
15 =
113 3
w5 . Sl O IO I O
FFUIOUY % L T [V ] Ra 47 ca7 R0 A8 RE TP4
n'omc J' ] 27 ?&j—_-m IH o7 0031 10K 2. 7K 30 $r 2200
TG OOt [kl t RS T B 52 {1 BT e [ mo 13- e,
2 Jrér ] i @WEE 06 A - Tl 4.4 0%
(toYa : Rl ez i3 ic = = et 3 (z.2) b 28
3 onp S 1M TorTer T 2 G-bo] AN B0y ﬁ:zf - -y
viDEo 1N [Fapky RS B IR OIE AT CYON ‘;iix DC 4.3V
E 3308 A 4B DIg, Rra
e =R SRR WA e g 2N : IS 3
ND 14 - Tool sz : s
G 5 1 -::&P_h Tp-g CH a7/00 &=t ‘%ak 'GIZ.M R»ozi RET‘#Q I 1l R36 Saud P W c -
| T crT s p gk O8I gers OH Sn20 oas 22 = as3 ] ot
I 1| | 4706} T"’” 15, 47« [api| og ingé,'lg?g, 15K R5a
' R =1 = A — TO%-c220 " H I
: ! (VIDEGTTRY E SET 7 — o8- c (0. BAS)
( DRUA PULSE ) c22 n3s DRUM Y - 1 e
4 motor cTL [ - - oot lok FF ouT FTRARRERR R i Ir I
e il [t T x 12v PLay |2v [ | FOWER TR. '
W 14 2skaoc s Dl | 8 |
4 (CAP SAMPLE ERROR) @nzc ™ aam LT |
0.2 Vp- ) CARDISCRI ! - 10SGopT) 0 B s ‘
p-p . .2%asra_ XIO. XU X122 _ . _TDT==’ I A S .xzsscvszm. . i;?nzm).u.—r .X'IB RrrRk H‘fb ! X4, __XI9 4 ; ] °oRUM = CI I
1 ra ' E —y . | . "
e ‘ | O - HVER) i 5 | | {P.B} 9Vp-p T=9m sec
reo ] ] eas | [{REC) 2 Vp-p T=4 msec
TP-12 e 3700 o) ruz ex “ Hi I3
(. T @ e Ziaom 47k 47K |
- R84 {
2
5 fox £ P I I TP-5
W 53 %
PHASE Qa ) nou3.| [nas éssx & |
ERROR 3 1wor| 356K !
] FaK = e R
B& H ' N
5 la o7 | BOTOR
— ‘TZ‘K m :?ri %I n @ .
: 38} prozirm
RTS & o 33K Rea ::3 > 3302
a2k = RE4 deas 10 | 10006 ARANY
'K \OOO-P K caz 6
! il ! CAP. JJON {HVERT 3N 10, o
6 lic Ts€) CAP (GABARIFRZOD) pr ‘ ;(5) xp-p
CAP. SAMPLE POSITION v z
Ril4A
/ : {AUDID QUT) xes  ma” 12: T
=8 TP 16, o
R 2y 10 [+ ‘h % Pl
£C. 12V . e _ |
1o INPUT Sw[Z] |[LL R4  uar & AUDIO,\_X‘ Ik |
] i ]
sno (3 EE LEVEL o N ok \ri L.
AU 1N i o3l 08 H— o i ‘ 2
7 Itvom NV SW @ " ri | ] :Iz!'% :‘é:‘?‘?‘ ao;s% 12“«' Tf rjl X ::ci'pul Bk | : . =
ATK L] i !
oD (A1 Hes |y sid el [eog Lo \L\l s
TP-16 oo [Etq7| Inol tmoel | mgs s , = 17 =
1 . H 2 L2K]  Jamoxy + 470 10K H
ALERC OUY T * < & H ra : Armln
6 5. 3 2 f §2.1 =18 A )};ns
done WLy, LA ) = o i w0 h _;
|‘h:.-_." RN - RF i I e | =g N
. A ; ! ! TP-16.TP-17 {REC)
8 RITE ADK SERT ! Rice B ? #LERASEHEAD} LSalkgH.
= | %r%s 68K BAS LEVEL @
. I =—pause 12w L T I B I e Uy g S Jd
AL, 2y
i} 3 II- NOTE:
= P . .
— - " | 1. Unless otherwise specified;
_________________ B - —— BEC.LEvEL  HEC.EQ o g2 _j' Al PNP transistors are 25C829C.
il 5.0 5 All NPN transistors are 28A5640, gg t’}p‘p g;]g;
I g 3 =2 - a . p-p {TP-
9 - . _ %’::I &3 ;s >§ §E H fs All diodes are MA150LF, 70 ~ BO kHz
& Reference signal path and Audio signal we [pe=—=3 > ég g% & EE 2 i i
. . . TR £- All resistance values are in ohms, % W, +10%.
=p ! Drum servo comparison signal path SRR S H H ;
= _ _ All capacitance values are uF.
. Capstan servo comparison signal path ,
. All voltages are DC-measured with a V.T.V.M. at
record mode.
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10-12 AUDIO AND SERVO (A/S} CIRCUIT BOARD

A B c D E F c | H l J K L [ M | N
SAMPLE
SW. POINT RRE.SET POSITION CH | SW.PHASE CH 2 SW.PHASE REC.EQ REC.I]..EVEL E.E.}_EVEL P.B.LEVEL
[ I |
1
: TE4
g ¥ Ras %zl R2% ®
. - o0 $2% %
oo % O-vWA-y o0 [
Gl 53
] o0 r. %nz‘r : :
e CkNGRas, . & 15 L] ST _ ] .
R /6 ™ MECHA: . )
o ONWO e
3 e R wcirom
Cmas.. o M % Tanh
— ' y : D34
ﬂ'mg _R148 caz% se
: o
§ g % TP6 i E cooo 0% 0.0% ob 606000000 OIJ
4 — _ co - - N RN oo ¥ . 0 O _
5
6
7 ' : I .
CAP.SAMPLE CAP.DISCRI DRUM DISCRI BIAS LEVEL
POSITION ' '
— AN301 — — ANGDOB — — AN318 — — AN262 — — CDh4520BE — — UPC1458 — 25K40C 25CB29C 25C1 162WTC AN3O0 PC1a58C
66 ?n (] F i 8
8 Vo QUT 2 (k] IN2 * ‘I@E?
; % T o e ey e @] [l :u [1] o] 4 5
] 9 ik L J L l * -- . n , , v E [ LQJ—_, o) o -
; D ; e ; 0 v E 08
. i i X el . [ . ROIFEC
T RO IEC MA 150
CASOD 25A5640 25A673 AN2I8 . -
9 o5 o Al : 09 - -
u BLACK E & 1) _ShTE
. SRLLEE - - - %
i 1 -4 1
- i R T
‘ €D R
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10-13 PRE AND RECORD (PRE/REC} CIRCUIT SCHEMATIC DIAGRAM

A B c D E F G H | J | K L | M N
[ X4 X6 1
2SATI9R 2SCI3ITR
1 X1,2 X3 X5 X7
25C829C 25A564Q 25CI3ITR 2SA7ISR
r3 caJ. g l
192 0022 4CT/2|6 o
2 ; ' 1 RT
] 3 18 -
112 21| eno TP-4
TP-1 ({(REC) E} — |
(F 44 of Y/C board} 0.022 ‘ - P.B
3 rom 44 of 1 l"l_":Fa 12,0 22 aLizv [22]oF , l TP-5 (P.B)
(120
REC FM 1N 23|| REC (18] oF
{From 42 of Y/C board) |E|‘ ( -
— oo |14 1H fz B_ PB [20] oF [0[7)
ve Jus] | |
4 REC FM.AD) REC COLOR ADJ. fc-3 18vios
COLOR REC BAL - .
R5O R53
nes =0 220
— I e 18
h: - 2
rR249 9 I ™
TP-2 (REC) 100 TP2 cmcl: A :.DJ - ! . - - oW TP-7 (P.B)
’ —_— . = Eﬂ | SUPPRESSOR
° - 35506 ohke | o E E EF S AXEHEE D 398 Lcss a7
7o HEAD Pwe [ 11 | | 4t clo : 5 ‘ | P4 ] 2 DG oK1 LA DI 8T e)i (8 -l-
| 10415 P RIBSRAZ | - azfhe[o To : _
] TO HEAD PWB [12] | |42 i %Rs, - 8z | 5 327 — Ela)- (Sas
R26<R28 yre 0 E 2390 . 8.2 hitd 0022 8Ko n2z i
To weso P [13 ] | (43 G I G [PS-c v D -2 & | 0.27 Vp-p
or 8 | PR AL sl | N azodee | “os | pot i coseT 65 50 Hz
6 | or : o2z l - casi{
| crzs 5% 7;3 c29 R46 33s18 e H
o.ozz'l' I 47K £52 200
|
I I l I __-R58 10K &
TP-3 (REC) o133 | P § TP-6 (P.B)
[ 02 ¢4y : 53
tgg: l 7.2 o.0ct g1 220 j
- 27 :
7 | = . | cer iPB_COLOR LEVEL “TPT
TO HEAD PWB [23 ] | 133 - ' H : e _ : — :
.FMi PB LEVEL
] TO HEA 22 | 52 U | AP5 T _!
3.0 Vp-p . _ ] 1.2 Vp-p
50 Hz TO HEAD PWB[21 ] | |51 ; ey EX g THe q 50 Hz
| 0 CH2 © ADY. Tsm
8 oF 1151 I TP3 CH2 Fo AbJ. | e l
X14 23CI3I7R . _
| X8,9 X10,11 1c-1,2 X12,13 | Xis 234564Q L 4m : Record mode signal path.
L_.l:__ __®SCI3I7TR _ 2SCI3I7R ~ 6A753  2SCB2sc |
7 - I 62 ‘63 l @ E] E’@ ;- Playback mode Luminance signal path.
J o TRT d o . K . .
9 z z z z 0 zZ £ 9 @ . Playback mode chrominance signal path.
g L
F4 5
. . T o
All voltages are DC measured with a VTVM. NOTE: Unlessiotherwme SDECIfIE-d, w & =
| All resistance values are in ohms 1/4 W, +10%, o = -
( ) represents the DC voltage measured at record mode. Al capacitance values are yF. =
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10-14 PRE AND RECORD (PRE/REC} CIRCUIT BOARD

A B c | D E F G | H ! | J K

P.B COL. LEVEVEL P.B COL. BAL. CH1 Q ADJ. CH1 FO ADJ. COL. REC. BAL.

2 | o | TN & oczr \C° s m23 TPl P %

Rz

c

on Xz X

" RS

s
oo 00 o0

CH2 Q ADJ. CH2 FQ ADJ. FM REC. LEVEL COL. REC. LEVEL

All voltages are DC measured with a VTVM,

{ ) represents the DC voltage measured at record mode.
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10-15 LUMINANCE AND CHROMINANCE (Y/C) CIRCUIT BOARD

A B | c | D | | E | F ] G H ] | | J K L M N

F.F N - .
ttrom A & STII)

WHITE CLIP o

E-E LEVEL ADJ. L

VIOEQ OUT, -
VIDEG OUT (to g IN REC FM (4 REC COLOR QUT
YIOEQ N {'e PRE A REC|
VIDED OUT 110 arconv [3) m&' ttrom NPUT 5w [8]) tteom 4 n 3 it ® e PRE B REC [IZ)
1 {10A8S fial) -
W A 2 O ) i - ; . 5 | .
- 0

T CARRIER SET

trom PRE & REC B3] 1

PB FM IN
P32 tfrom PRE A REC B8

nnnuoeua.fi to
T mmi

DARK CLIP

LIMITER BAL-1.

REaLE % I é_H
APERTURE AD.J. | N ows O Lefn
3 \ ) I o ‘ . I .
Sa )

- P.B LEVEL ADJ.

e gstes
& QN o,

- REOp”
e oiAvo

I W ‘gnsa . v e ; - g oR L'_
T : cE"". e{taé’_'l':?; _ Sy %3 MR gh gl 1 :. ez, '
DEVIATION ADJ.— | e i :\@ @, f b = v.@p 20 ;rczusw o,
- )  de % wE LM -
5 K :z c czsﬂ% m%@‘.’"’% ;W.w?:; IC i “2’3 pmczns cz2d ' 'a‘; S ER BAL-2.
o‘;w , (4] n. Reaz LFF JSI ngog e
Tori ok zéqk‘f:' R S ‘” ' “?z'a" L“ LTS oy = | PB COLOUR OUT
e 0 5 . 9. L28l © .
— =0 a26E" nzss %mI g = lI ,,zj A . W0
: 262 ‘ c281 Rt
/ | .;zi 2 L e ngu% d" __ i 'S 5:;8 °'%’5§ S ——CONV. BAL.
CARRIER BAL. - <258 § o1 2'3 ":;;, ;ﬁ% L *3,,,1‘**”“2220
6 Lt . cﬁg z'r_sg‘w L P é Rzia oIF s e

R
SR
c120| i

iz B . J—_— o—%‘» cazs
: Y @ U );204. '_'E Sy Ha- o czaa
. S S 'Ew?\"\ I I xggﬂ w23 zu

_ : [ orraos o] sEngpfems o {1 %I ot e

7 E ! Do cBn

i m{ S
@ ® nmem,xzoa % 0 I
4433619 MHz AD.J. s '

L204 rREay | pR22Y |
Mz:'“.ﬁu L5 Sl § >
Fl ) L

5 .

2

REC COLOU — [a-;
R KILLER ADJ. T2 H DELAY
LINE FILTER ADJ.

—4.43 MHz ADJ.

’ R2a7
o
caoo T

B v
i ? fEezozoz 64 : o
[Cocoww e y . J i
AN o
9303{ R3za rzse” [
247, R32S5
H"’”% R30Z XZI‘?IM ezf!"g 030 41, P E |2%50
g 323 Dzmg % 28 e E .

st a 4 2 XZIf % X218 -
8 305 R295 @u stex Q-l—z-z ;23& D_é'a_l;
AR T &% Jeme Lian :
PV =t i demig. L % - DUTY CYCLE.
] AFC. n::’;;::z\:z@ .ci'esz _%m"s bl i29| i ei Hi-? 25283 XE2I5 fzao? T3 % % ’gw ® R254 N .
I._'_Tzf ______ I._T:_GE_E_.J B, vt =7 R330 C30 =0l 492
A - . J502
9
All reference numbers of components in colour circuit diagram are started from 201. X213, 214, 215, D205, 214—216, CF201, C272, 275, 277—283,314,R288—293, 296,L2‘i 1, TP-212 and D221 are mounted on HR-3300EG only.
1 All voltages are DC measured with a VTVM, R332 is mounted on HR-3300EK only.

{ ) represents the DC voltage measured at record mode.
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10-16 LUMINANCE AND CHROMINANCE (Y/C) CIRCUIT SCHEMATIC DIAGRAM

TP-6 TP-3 TP-4 :

] TP-11{{REC).(P.B} {P.B} [REC]) TP-1 (REC) {REC) {REC) {P.B) TP-213(P.B}.[REC) TP-218(P.B).(REC) TP-209(P.BL.{REC) TP-2710Q(P.B) TP-201(P.B} TP-201(REC) TP-202(r.B) TP-202 (REC) TP-203 (P
1.0Vp-p 0.58 Vp-p 0.22 Vp-p 0.25 Vp-

50 Hz 50 Hz 50 Hz 50 Hz i 50 Hz v

‘gD‘ VCZOUM.- -, " X201 25K40C

3 i
104 g . Jch. veezol LY |
11 AN3O2 o N =ETEVEL ragr Lz02.
150\uw  JAEORTE T
:;: Ll 1005 o 2 DE et KL T-r Gl J’K;lgg- 0022 o
o ™ ) ¥ 03 ; — s L] | e
o | Wi % 5, LN 5 pwilideg
; 4 = a ! )
3 “Jaa J2o1 2.0 Jasi ke i $7.6) oo ; ne R ;
‘ X201 Ppuas ’ ‘ ]
Dal) Hp-la-ip-ien L ¢ L e L e el TN ! A aYe)
‘SAn SaTh 2N 236BK2 18-
: c20] ; :
A oo anre] [w. e efoLmur o L AME [ awiTe Aur 8} pusest. 220 29 pusoteT-i02 5 5.4 oaL
. " Mpco ne a1 ATK I-.“,_ _______ o IO PR s o
- My I (. 33 JATK o2
TP-7 (REC) “enp eRE- Eoa | Yey ™" Koz 2 xl 3 fad | - i 1 s " ]
— 0C GET. | |EMPHASIS a0 7l 1 vy Puso7el } GATE
TP witws il 4 B Co D0 'r. D20t 433 Rz 2 RE PUBOTEY et 1 - . -
Elment AN ANGYE D= | Tor TeeHa.mTiLoN MNaeilion Tior Tioy 8k iR 220l 0t oR o7 22K ool L% _.
7 TR 5] Tl o |o 0 |45]4%]0 1] 1 ) 0 M p!
- AT/ Gy o) T2 T 28 o - Al I¢ B | c20dk
g ot 2 T - 470 {390p il { . o 0190-65== 5 0] 3%
and 54“ z g b g b——{"‘ | nt 1MPF C 3 5
} - RI3 : Ix )
B e 5 4Tk | CiB &7 | 2l BT 2 » 3 [t
4 1G9 T8 (84 s 55, B3, X i £8K - SRIOEZ 22K |cP08} | ] 2 B -
9 L mimon e g | v i Rz(3 3
a cio | 420 | K, WEH | ; 1 ATKL o356
biid el % ﬂ:? L 34 LN T : 208 L20iTc208 T T
<ms [ ‘hg < T i Jceoi 0.033 c 4
o - b3 { na T001 1 £ o gTom (13 e,zmTu_uz Theoz g},‘:[
{ S I—
) [ acoe sw =
— - _ _ - ___ N
VI
FU4G010. 101
1<
Moy %4
] CEETE] e 7] ; T
T R4TIC3S | €57 ¥ WKL ¢ oug c 5 . X6 _xT1 = ~ |+ FE43icEe ANZ
s les3s = Xk <80 A i - — 1€ 205
5 - ol 39p |+ Ao it T - g=7 = !ﬁsxqozz - PET APCTHC
T E SR b P = | 50 -+ | cene
ra Loz l2d W28 109 [ eo ice | a1 ) 33, -
CLiPEEED=D Ba(] : B30I ’
3 + +
0.36 Vp-p AN £ o Fege R
50 Hz I im| @ :?; cLamr 1 alir] | er et e [ L : | ¥
X b 4 106 - B \J tozoe
LimiTeRptHIH LisP 4 | D207 d
I § i ol 20l _ o kra R24T b s
I [oro® ouT DET ] o 1| X : E) 12K K 10X B8 3
ase § LEK . | c200 NG ;
5 - DY OGN ORONOYONOR0 i 1 . e 12v N \, Go B =1 D= 05 WA 0
TP-8 (P.B} I @“-@ I : 20 {2 [or Tos [25 a6 oo [2s e s . q 19 * " PEC 12V : gegpbend 2, o3 T3 T Tica - da
4 ; 1571 - ; : - i = 2
nas ' ; ’ . Srs3 | gasé gnet x ] 7 3 Paysk 12v A24dy A249 caq 2 cETE s
| v LU , g cro I Zxax 32Pus e \ 0
1 bep ez g T - ) m Mrasl oalios : H i 1 A 12v | no) i b
- Q. okl ' w
1 c0%2 cue - Ty o & ol | &czaz 28| 5
\ 53 T B % Lear —n— £ el 7L " It srro2ary sHD | e ng?"' ol | w3 ol cose
! 0 | T o cu"' rasiaag|cos 3 100] BAT oy T cse R (8) T 2 TE AR Re [ . Cag " i nzas“"’"
47 SRARS 22K T35, Sma) L : . 144300 MHz)
— I | Tl il S | ) bR B | T ; i | NEE B i T Jie
=sr< mso atol loom [T 1™ 100, 47K g 6 ¥ e ] moowew i SN N o ‘.
1.6 Vp-p ’ A..':f.WK ———t=rrinz] oo " ' §oxes xale e i —
50 Hz At ’ L M oL m i 3
¥ [ ! v2i6 | B ) 08 w207 %217 .
LG T sToN T [0 | 3 R0} MNSOBIA | | .
7 N B llI:;s:(a 25 "
VAR B TS ns4 1CH T R LT ik B BN L1 10 ¥ cmcu \ &
MEAT TR LT T Auia 160 Vo 20110 W sfnss‘mu% o.' i) 2 g 100 \] REC 12V iy L : 9 - I
. re) i 2w ; z da
TP-9 (P.B} wo P oy ] Tear | “lose Loz E F gl s U FLOP roeFop < i rv—y o D Ded) i 5 g
X118 V2w £90== CBI n“'lcs! ] ce¥ o —f 3 o o oz 3 TER % f X Fress 1901 =)0 8- 7K S 58
s!,l"Lnnzz J5oKT- 1022 oy n,wlnm g c9 Pigemtat I ";w ) | Fi ]
; con % 1 : Ao | v.0 w0 [ uss no e
.0 —
— LAST. No [VACANT Nof 1 el v - = : 2or : iR
LTTE - !H Tl 1 (2 L3R4 . I L, > N
1c. 9 |R67, RS9 AToTFo02bABI SRBE ;3:, BB T F ) ! ok Bw | e Pliareen Lo &
X 10| Réo lox 3820 | 18 oyl L .
b i2 | ceo . naz] gk | '* [oal s LAST N A T 5
cr? c7n Ik kST BALANCE S o he—1 "
R 107 4 B0l b T | 2 us soo LiMITER (23] | vioea ouT 7o Ag) I 208 [ . pH i 2
i4 LIMITER A0, z 12, b-{faz] 1
8 L 20 bl 27K O] - R(D3 | GHD X 220 | JRI0H
£ 187 7 —eer) Lo na? 0O oow 81| Fuee Fiop D 220 1 de1 TR wee oo
= 2 5 =0
TP 1 AT DPT ::; o 150K - c': Ogtiatigl ey H tFmom Ag) R 333 1 bR, ek R y
. 3 E U o7 o |o 2o (o
ik 7o s ol — L 218 | «lczey, Al
) 23k Lewm b 23 =ezes 1H] iz
s 2T o o Lo fo @ 1 '!'l_:' I ::I: FLoR GuTiToY) ¢ s i e T s L 3%3[112?. 3K
— TP-10 902 REz T MBD ras Lead O] | Sage $00e i 04 o ———————— e e TP2Is |
G WO B Tow! wmyen | o T ascozec |
(REC) nay I 1 PNP: 284 564C | _-, :
B/W mode 12V DC t Cr] 1 D MAISOLF | - ;
{P.B PLU3OTIE i VACANT No 1! _
B mode 12VDC e e e e e T e e e e e ] R265. 239 [ .
A LUMINANCE AMP SCHEMATIC i —

Playback luminance signal path.




) TP-202(P.B} TP-202(REC) TP-203(P.B) TP-203(REC) TP-204 (P.B) TP-205 {REC) TP-206 TP-207 [P.B) TP-217 TP-208 (P.B)
. 0.2 Vp-p 0.22Vpp 0.25 Vp-p 0.35Vpp .26 Vp-p 015 Vp-p {P.B) 50 Hz
B0 Hz 50 Hz 50 Hz 50 Hz Hz Hz 6.0Vp-p 15.625 kHz .
{REC})

5.5Vp-p 15.625 kHz

COLOUR  AMP SCHEMATIC

X204
\\ PRET, ECEL T [l TP-211 (REC)
ig\ } ?g’vz- e ey Lz% - B/W Signal 11.8 Vv DC
NI beat L ,g - +[ezn Lezel e 1% ,
: 2oz B lrzio H : I
[" 1% ¥ 1ok i L o lsa ' 2 ” % asséas Mz
) Puuls&:! 201 oo : 12 0 s ) 5
% oo oy 5 ] . IR, All reference numbers of components in ¢olour circuit diagram are started from 201.
c2) i y . -3
E Zealt™ T ONE B (T omirmly: [ Jgna 1 Foo =y e b ' ] TP-212 All voltages are DC measured with a VIVM.
g R208 ) R \ Bl eusorez- o fior| T ; : 2ot i} L3t o
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10-17 TUNER SCHEMATIC DIAGRAM (HR-3300EG)
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All voitages are DC measured with a VTVM, NOTE: Unless otherwise specified;

| ) represents the DC voltage measured at record mode. All resistance values are in ohms 1/4 W, £10%.
All capacitance values are uF.
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10-18 TUNER SCHEMATIC DIAGRAM (HR-3300EK)
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All voltages are DC measured with a VTVM. NOTE: Unless otherwise specified;
All resistance values are in chms 1 1+10%
{ ) represents the DC voltage measured at record mode. a s 1/4W, o
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10-19 TUNER CIRCUIT BOARD AND CH SELECTOR

10-20 REGULATOR CIRCUIT BOARD
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All voltages are DC measured with a VTVM,
9 { ) represents the DC voltage measured at record mode,
. - 3
NOTE: Unless otherwise specified;
All resistance values are in ohms 1/4 W, £10%.
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10-22 MECHANISM CONTROL CIRCUIT AND JUNCTION BOARD SCHEMATIC DIAGRAM
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10-23  MECHANISM CONTROL CIRCUIT AND JUNCTION BOARD
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i = I ot o
il dope b T
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o OPERATING CHARACTERISTICS OF THE MECHANISM CONTROL SYSTEM
A ‘ ¥ B — ic 0 oo o0 0000 1} The machine will not operate unless a cassette is inserted.
ESRRSES o i 2) If the filament of the cassette (amp opens while the machine is in PLAY (or
RECORD}, the machine stops when unloading is comptete. If the filament
' opens while the machine s in Fast Forward (F.F.) or Rewind (REW), the
T - machine goes into STOP mode.
3} When the end of tape is reached during Play, a stap pulse is generated tc initi-
c ate unloading. The machine goes to stop when the tape has returned to the
¥ cassette. In the above condition, PLAY and F.F. are incperative. Only REW
availabte.
4) When the biginning of the tape is reached during REW, a stop pulse is generated
o : to stop the operation. if the above condition, REW is inoperative. PLAY and
F.F. are available.
6 5} if the search switch s set to ON position, during BEW mode, the machine will
. : 0 O 20 O+8 : Jiz o7 ' stop when 000 is reachad,
SERCH  TLS o ° > ®e B} During F.F. or REW, if power cut off, mode mechanical tock is released.
o Jiau ° o éo Qoo Ji Jt4y AD2 RI13 (@e 7} When the play mods, power is cut off, mode mechanical lock is reieased, when
: o ot B power anplied tape will unioad and stop.
&Po OFausE 1 J4 Rt 3 8) When the take-up reel disk is stopped rotation, except PAUSE mode, t
ol&8 o 39 . D , Bxcep . cde, tape
7 RIS o o7 @30 Oss RY.CTL (20 automatically unicads and stop after 45 seconds from such time.
¢ o @d ug 9) When drum stops rotation in play mode, tape automatically unioads and stop
o ) g Ocs 5 Onlooo :
) CAAAD %) & ni 30 Ske (e after 4—5 seconds from such time.
_ JI5U TUS 8 SEARCH © MEC C—AN——O O REG 10) When the take-up reel disk stops rotation for 5—8 ssconds after PLAY key
RIO o—MA— .
o o RT7 R9 depressed, tape automaticaily unloads and stops.
0:533\.-0 11} When the power switch is turned off after F.F. or REW key is lockad by func-
8 o e @ tion mechanism, except PLAY or RECORD mode, the machine autcmatically
Jz stops.
o9 I " 12) The drum and capstan motor are rotating except STOP mode. However, if the
— 5 J?é % end of tape is reached during F.F., drum and capstan motor stop rotation.
And if the beginning of the tape is reached during REW mode, drum and capstan
motor stop rotation.
9
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10-24 SCHEMATIC DIAGRAM OF ICs
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IC7 and 9 of Y/C Board
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1C202 of Y/C Board
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— 12v104 —
1C2 of ¥/C Board
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— MNB0O61A —
IC207 of Y/C Board
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— AN236 —

IC 204 of Y/C Board
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— 8V301 -
IC6 of Y/C Board
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— AN301 —
IC 1 of Audio/Servo Board.
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— AN608 —
IC 2 of Audio/Servo Board.
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IC 3 of Audio/Servo Board.

— AN318 —

o)
—,
M~
—
o)
—
(=)
- o
T S —
T —+ 2 -
Y
&
3 e 8 =
w b
(3} —
5 Lesd LSV
o {D\_.r_.r
I w
uwy
& <t
= w
== I 2=
g== &
o)
T~ Lo
T W & /2\
a v

8
T

10-31



— UPC1458C —
IC 6 of Audio/Servo Board.
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— AN262 —
IC 6 of Audio/Servo Board.
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— HA1154 —
IC 501 of Tuner Board.
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— AN321 —
IC 401 of Tuner Board.
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SECTION 11
ELECTRICAL PARTS LIST BY ASSEMBLIES

1. All abbreviations in this list are as follows: 11-1 LUMINANCE/CHROMINANCE (Y/C) PRINTED
RESISTORS — All resistance values are in ohms {£2). BOARD ASS'Y......... ﬁgigg;gé ;g: tgﬁg 3
K : 1000 ;
M : 1000 000 SVK;EOI Part No. Part Name Description
CR : Carbon Resistor .
Comp. R . Composition Resistor IC 11 AN302 Integrated Circuit
. . iIC 2|12v104 "
WR : W|r.e Wound R.eswtor . Ic 31vE2019
OMR : Oxide Metal Film Resistor IC 41 AN316
VR 1 Variable Resistor IC 5| AN303
MFR : Metal Film Resistor IC 618V301
i ) IC 7| SN76670N
CAPACITORS — All capacitance values are in uF, ic 8l veoorim
unless otherwise indicated. IC 9] SN76670N
P . upF 1C201{ VC2011M
C Cap : Ceramic Capacitor 1C202} AN305
PS Cap . Polystyrol Capacitor :g;gj isggz
MY Cap : Mylar Capacitor 1C205! UPCT741C
MP Cap : Metalized Paper Capacitor 1C206| UPC741C
PC Cap : Polycarbonate Capacitor iC207| MNBOBTA
E Cap . Electrolytic Capacitor 1C208) ANT337
PP Cap  : Poly Pro Capacitor x 1 | 2sc8zec Transistor
MM Cap : Metalized Mylar Capacitor % 2 | 25K40C FET
T Cap 1 Tantalum Capacitor X 3 | 25C829C Transistor
NP Cap : Non-Polar Capacitor X 4 " "
-
Tolerance of resistors and capacitors is as follows: i é
M T+ 20% X 7
K £ 10% X 8
J : + 5% X 9 | 25A5460
o X10 | 25C829C
G + 2% X201 | 25K40C FET
X202 | 25C829C Transistor
2. Carbon resistors in ohm, 1/2 W, 1/4 W, 1/8 W, £10% X203 " "
are not listed. X204 "
3. Standard electrolytic capacitors {less than 1 000 uF), X205 | 33K490 MOS FET
R . X206 | 25A564Q Transistor
mylar capacitors (less than 100 V) and ceramic %507 . "
capacitors (less than 50 V) are not listed. %208 | 2sA719R
X209 | 25C829C
X210 "
X211
X212 | 2SA719R
X213 | 25C829C
X214 | 2SC1214A8
X215 | 25C829C
X216 "
X217 | 25A5664Q
X218 | 25C829C
X219 "
X220 | 2SA564Q
D 1 |0A90 Diode
D 2 | MA1BOLF "
D 3 "
D4
D 5 | 0AQ0
D6 "
D 7




Syr'a(k:ol Part No. Part Name Description Syr':;‘l:ol Part No. Part Name Description
D 8 | 0AQ0 Dicde L 8 |A04725-220 Peaking Coil
D9 " " L9 S S "

D10 | MA1B0LF " L10 “ 18 "
D11 " " LN " 56 "
D12 | 0A91 . L12 | "
D201 | MA150LF i L13 [PU40010-101 | Choke Coil
D202 ” : L14 [A04725-100 Peaking Coil
D203 " . L15 -1200 "
D204 " L16 47 '
0205 " L7 “-100 "
D206 " L18 " -100 "
D207 " " L19 2100 "
D208 " o L201 {A04096-8200 "
D209 " : L202 |AD4725-100 "
D210 . ” L203 [PU4B003-3R9 "
D211 . " L204 |A04725-100 .
D212 " L205 |PU30771-12 Coil
D213 " L2068 [PU46003-6R8 | Peaking Coil
D214 . o L.207 |AD4725-100 "
D215 " ' L.208 -39 "
D216 " " L209 [PU46003-3R9 "
D217 . " L210 ; -3R9 "
D218 " " L2711 |A04096-8200 "
D219 . " L2712 |A04725-100 "
D220 " . L213 [A04096-8200 "

L214 |py46003-6R8 ”
R 4 | QVP4A0B-103 | VR LPF1 {PU30192-9D
R10 " -471 " LPF2 |PU30189-4
R17 " 4721 LPF201|PU30192-1D
R27 " 2220 BPF201(PU30190-863
R28 ” -2221 7 BPF202 " -8S
R31 | QRG1264-220 | OMF R BPF203{PU46041
R45 | QVP4A0B-222 | VR HPF1  |PU30487-4D
R58 " 222 1 DF 1 PU30773
R87 " -223 DL 1 |PU43B27C 1-H Delay Line
R95 " 22341 7 D201 |PU43155-2 Delay Equalizer
R104 2234 7 DL202 [PU4B321-2 2-H Delay Line
R215 " -222 B CT201 |PU4B042 Ceramic Trap
R216 " 103 7 CF201 [A74603 Ceramic Filter
R238 " -471 "’ X'tal 201 PUA6B040 4.435571 MHz
R249 " -t02 | X'tal 202 PU31449-2 | 4,433619 MHz
R283 i 4720
R301 " 103 | 7 PU44711 Shield Case
R311 102 | PU44712 "
R329 | QRG126J-101 | OMF R PU44713

PU46083

C 9 | CEN41KM-106] N.P. Cap PU46084 "
C54 " -106 " PU46085
C247 | QCT25UJ-330 | C Cap A74138-1 Pin
C249 " -390 " PU44706 Heat Sink
C251 -150 " PU43351-3 Cap Housing (91-93){101-103)
C293 | QCT25CH-101 h " -4 " (81--84)
C294 | QCT25U4-100 " " -6 (11-16)
C295 | QAT3001-010 | Trimmer Cap " -7 " 1121-27)
C297 | QCT25UJ-101 | C Cap

foadl aalll el el el
Noo s wN =

A04725-100
"B

" 1100
18
v .33

AQ04725-56

Peaking Coil

Peaking Coil




FM MODULATORUNIT . ............ PU42697E
SVK;SOI Part No. Part Name Description SyKl‘go' Part No. Part Name Description
X 1 | 2N2369 Transistor R1 QVP4A0B-102] VR
S ! R2 va02)
R17 | QRX126J-100 | MFR
T 1 | PuU30T7BE FM Modulator R20 " -4R7| "
Transformer R21 " -4R7 "
C 1 | PUBDT767-220 | Feed through Cap R24 | QVP4ADB-1011 VR
C 2 | QCTO5CH-470 | C Cap R33 " -103 |
Cc3 " -390 a R34 " 103 7
C 4 | QAT3001-011 | Trimmer Cap R48 " 2021
C 5 |PU30767-102 | Feed through Cap R49 " 222| *
C 7 | PU30767-220 | Feed through Cap R52 " 2901 v
R55 " 2224 "
R 1 | QVP4A0B-102 | VR
L1 A04096-100 Peaking Coil
PF1| PU30192-1D Pass Fi
PU426T4 Shield Case LPF1] PU30192-1 Low Pass Fiiter
}2823232 5 . L 1 | AD4725-56 Peaking Coil
- L2 100 "
L3 a7 "
) L4 47 "
11-2 PRE/RECORD (PRE/REC) PRINTED CIRCUIT ol o 3
BOARD ASS'Y .............. PU46016C L9 . -56 .
Symbol Lo
No. Part No. Part Name Description PU4BOTR Pre-amp. Shield Case
iIc1 | 6A753 Integrated Circuit PUA46014
IC 2 o " PU46015 Pre-amp. Shield Case
1IC 3 |18V103 "
X 1 |25C829C Transistor PU43351-3 Cap Housing (61-63)
X 2 " g " -4 ” (21-24)
X 3 | 2SA564Q " " -5 " (11-15)
X 4 | 2SA719R o " -6 (31-36)
X 6 | 25C1317R '
X 6 " "
X 7 | 25A719R o
X 8 | 28C1317R "
X 9 " .
%10 " p
X11 " o
X12 | 25€829C "
X13 " "
X14 | 2SC1317R B
X15 | 28A564Q "
D 1 | 0A1 Diode
D 2 | MA150LF "
D3 v "
C18 | QAT3001-009 | Trimmer Cap
Cc19 . -009 "




11-3 AUDIO/SERVO (A/S) PRINTED CIRCUIT

BOARD ASS’Y . . . ... .. ... ..., PU44659B
Syr':‘\gol Part No. Part Name Description Syr'\r;(l))ol Part No. Part Name Description

IC 1 { AN301(AN301A) Integrated Circuit D28 | — —
IC2 | ANBOS " D29 | — —
IC3 | AN318 " D30 | — —
IC4 | UPD4520C v or CD4520BE D31 | RD3.QEC Zener Diode
IC5 | UPC1458C " D32 | MATGOLF Diode
IC6 | AN262 " D33 " "

D34
X 1 12SD3890 Transistor Power Transistor D3b "

P.C. Board D36 | 0A90

X 2 " " D37 | MAT50LF "
X3 | — - D38 o "
X 4 | 25A564Q Transistor D39 | MA150
X 5 " " C 6 |QCS31HJ-680 | C Cap
X 6 |2SC820C c7 ” -471 "
X 7 [25K40C FET c13 " 107
X 8 |25C829C Transistor C29 | QEE41AM-106| T Cap
X 9 | 2SA673 " C32 | QEE41CM-1556|
X10 |2SC829C C37 |QCS31HJ-220 | C Cap
X11 | 25A5640 C50 | QCS11HJ-101 "
X12 " " C54 | QCS31HJ-581 "
X13 28C829C . C61 " -391 "
X14 | 2SK40C FET C63 " -681
X15 12SC732BL Transistor Cc79 " -661 v
X16 " " C80 | QFP32XK-272 | PP Cap
X17 |28C829C C81 " -392 "
X18 : C82 | QEN41CA-475| NP Cap
X19 "
X20 a R 9 [QVP4ADB-473 | VR
X21 v " R22 v 224 |
X22 " R29 " 473
X23 " R33 -473
X24 R39 | TD5-C220 Thermistor
X25 ” R58 | QVP4AOB-222 | VR
X26 | 2SC1162WTC R74 " 2220
X27 " " R76 2237 "

R111 " -472
D1 | — — R113| PU44626
D2} — — R115 " "
D 3 | MA150LF Diode R132| QVP4AQB-223 |
D4 " " R146 " =223
D5 " R154 472
06| — — R156 . -103 |
D 7 | MATBOLF Diode R164] QRX126J-5R6 | MFR
D8 " " R172{ QRG126J-150 | OMF R
Do " R173 “ -150 "
D10 " R174| QVP4A0B-473 | VR
D11 "
D12 " " TFC | PU44627-4 Tuning Fork TFC(475.2 Hz)
D13 "
D14 "
D15 |2S8C829C Transistor
Di6 . " S1 | QSS9201-001 | Slide Switch (S1)
D17 " S2 | QSS6201-201 (82}
D18 "
D19 " T 1 | PU309G1T Oscitlator Transformer
D20 |MA150LF Diode
D21 " v L 1 | AD4725-330 Peaking Coil
D22 "’ L 2 | PU30771-5 Coil
D23 |RD9.1EC Zener Diode L 3 | AD4725-1500 | Peaking Coil
D24 I MA150LF Diode
D25 " " PU43351-3 Cap Housing for Connector 3,
D26 " 456,7,89,10

| D27 " N and 13




11-5 TUNER PRINTED CIRCUIT BOARD ASS'Y
..... VH1001A for (EG), VH1002A for (EK)

SVR:SOI Part No. Part Name Description
PU43351-5 Cap Housing for Connector 1
" -7 " for Connector 14
" -9 " for Connector 15
” -103 " for Connector 2
" -106 " for Connector 11

11-4 MECHANISM CONTROL PRINTED CIRCUIT

BOARD . ... ... ... i PU44618A
SVK‘!:N Part No. Part Name Description
{C 1 | MSM401 Integrated Circuit
IC 2 | MSM4023 "
1C 3 | MSM401
1C4 | CD4023UBE
X 1 ]28€C829C Transistor
X 2 " i
X 3 "
X 4 . '
X 5 "
X 6 " "
X 7 | 25C1213AD "
X 8 | 28C1162WTC
D 1 | MA150LF Diode
D2 . "
D3 " '
D 4 " "
D5 b "
D6 " "
D7 " “
D 8 "
PLUA43351-3 Cap. Housing
" 6 s
-10 "

Syl\'::_’o' Part No Part Name Description
1C201 | AN345 Integrated Circuit
|C401 | AN321 "
IC501 | HA1154 "
X101 | 2SC1686V Transistor
X102 " "
X103 | 28C1360 .
X201 |2SC1213A
D201 | 152076 Diode
R110 | QRG129J-560 | OMR
R204 |VvVZ3230-023 | VR
R206 " -053 '

R209 014 |
R216 |QRG012J-101 | OMF R
R401 |QRG129J-680 | OMR
RB04 | QRG1294-390 v
R505 |QVZ3230-023 | VR
C101 1 QAT3001-010 | Trimmer Cap
C102 | QCS31HJ-270 | C Cap
C104 | QCT25HH-470 | C Cap
C105 | 2CT25LH-680 "
C112 | QCS31HJ6R0

C115 470 "
C116 | QAT3001-010 | Trimmer Cap
C118 | QSC31HJ-270 | CCap
C119 | QCT25LH-680 :
C121 [QCS31HJ-100

c122 " -5R0

C123 | QCT25RH-101

C202 |QEEBS0JM-686 | T Cap
C205 |QCC31HJ-470 | C Cap
C206 -100 "
c211 -100 v
c212 -270 "
C401 | QCF31HJ-3RO "
c402 ' -470 "
c408 {QFC31HJ-470

C409 |QCT25LH-101

C501 | QSC31HJ-4R0

C502 " -100

C503 " -220

C508 |QCT25CH-150

L101 | A74979-R91 Peaking Coil
L102 " -R91 "
L103 | A04725-8.2 "
L104 -1.8

L.105 2.2

L201 | AD4725-47

L401 -1.8 "
L402 -1.8 "
L403 . 2.2

L501 " 12

L502 " 6.8

L503 18 "
L504

L505 " 5.6 B




Symbot

Symbol

No. Part No. Part Name Description No. Part No. Part Name Description
T101 |A75217 Coupling Transformer D12 | 1S2473H Diode
T102 {A75219 Sound Trap Transformer D13 " v
T103 | A74657 " D14 '
T104 | A75084 3RD P. |F Transformer D15 "
T105 | A75085 Det. Transformer D16 "
T106 | A75086 Sound Trap Coil D17 o "
T107 |A74762 5.5 MHz Trap Transformer D18
T401 | A75310 Coil D21 |1S2473
T402 | A75291 AFC Transformer D22 " "
T502 | A75072 Transformer (S. 1. F) D23 " "
D24 " “
CF501 | A75088 Ceramic Filter D25 "
RFCO11QQL0O34K-101 | RFC
RFC02 “ o " AX49157 Push Lock SW Ass’y
CR101| A75205-221 CR Block
CR102 221 i PU43351-104 | Cap Housing
CR103 22 105 "
" -106 "
DM101| A75116 Det. Module.
DMBO1| A74664C "
11-7 PRESETTER PRINTED CIRCUIT BOARD ASS'Y
P101 1 A75087 Piezonator | VHB8501A for (EG)
A74138.2 Tab VHB8502A for (EK)
. SyR;bol Part No. Part Name Description
PU433561-3 Cap. Housing 0.
N 'g A75450 P.M. Block Ass'y
S51 | QSM1S01-104 | Microswitch
PU44816 Rod Hotder
€40189 Shield Case 11-8 REGULATOR PRINTED CIRCUIT BOARD
40190 Shield Bridge ASSY. . VH9001A
C40191-2 Shield Top
€40192 Sh!eld Bottom Syrgl\bol Part No. Part Name Description
C40193 Shield Case 0.
C40194 Shield Bridge X 1 |25C1213AD | Transistor
C40195-2 Shfe‘d Top X 2 |2scg2s0 "
C40196 Shield Bottom
D 1 |s4vBi10 Diode Stack
11-6 CH SELECTOR PRINTED CIRCUIT BOARD D 2 |Vv03C Diode
ASS'Y. . ... VH8001A for (EG) D 3 | RDB.8EC Zener Diode
VH8002A for (EK) D 4 {S2v810 Diode Stack
Symbol — D 6 | AUOT-12 Zener Diode
No. Part No. Part Name Description
R 2 | QRG0O16J-121 | OMF R
IC91 | UPC574J Integrated Circuit R 5 ORW125J~R4%M WR
R 6 " -R47M "
X21 | 2SAB673C Transistor R 7 -R47M
X22 [ 25C458C " R 8 " -R47M "
X23 o " R11 | QVP4AOB-102 | VR
X24 R17 | QRG026J-(0) OMF R
D 2 - " R19 S o) g
D3 " "
D a ” . C 1 | QFZ0021-154 | MY Cap
D5 " 2 C3 ” -104 "
D& " C 4 |QEW71VH-338|E Cap {3300 14/35 V)
D7 " C 7 |QFZ0021-102 | MY Cap
D8 " . Ci0 . -104 "
Dol — — C12 | QEW41CA-227| E Cap (220 /50 V)
D10 | — —_—
D11 | 182473H Diode RY-1| PU44991 Relay




SYRI‘::OI Part No. Part Name Description
F 1 |QMF51A2-3R15 Fuse 3.15 AT
F 2 [QMF51A2-R50 v 500mAT

A44594-001 Fuse Clip
PU44682 Heat Sink
PU43351-3 Cap Housing

" 4 "

" 5

. 5 "
A74067-4X "

" -bX

11-9 ANTENNA SWITCH PRINTED BOARD ASS'Y

........................... PU44606A
SVE:?I Part No Part Name Description
R 1 | QRC126J-820 |OMF R
C 1 | PU42089 Feed Through Cap
c2 " "
PU44605 Lever Switch Ass'y
PU44607 Shield Case (AS-1)
PU44608 (AS-2)
PU44609 Jack Ass'y

11-10DELAY EQUALIZER PRINTED CIRCUIT

BOARD .. ......... ... ... ..., PU45443A
Sy|'1\l1cl:.ol Part No. Part Name Description
X 1 ]2SC829C Transistor
X 2 " "
DL-1 PU43155 Delay Equalizer
C 3 | QCS11HJ-560 | FC Cap
L 1 | AD4725-68 Peaking Coil
PUA433561-5 Cap Housing

11-11 POWER TRANSISTOR BOARD ASS'Y PU44741

Syrl:ll:‘ol Part No. Part Name Description
X 1 | 2SD3890 Transistor
X 2 " "
PU4B375-1 Spacer
PU41624-6 Insutator

11-12 RF CONNECTOR

Symbol

No. Part No. Part Name Description
C 1 | PU42089 Feed Through Cap
C 2 | PU42088 “
C 3 | QCF11HP-103 | C Cap
C 4 | PU42089 Feed Through Cap
C 5 | PU42273 "
PUA4778 RF Shield
PU44779 RF Shield Cover

11-13 TERMINAL BOARD ASS'Y. . MH9301 for (EG)

MH9302 for (EK)

SVESOI Part No. Part Name Description
PU45383 Voltage Selector
QMF51A2-1R0| Fuse 1 AT
QSE2135-001 | Seesaw SW
QMC9017-001 | AC Inlet
QSS0042-001 | Selector SW B/W-COLOUR
A43844 Contact
PU43252 Aerial Socket
GU4b073-2 UHF Type Connector
OMC0589-001 | Din Connector
PU4B4TDA Booster Ass'y

11-14 JUNCTION BOARD ASS'Y ....... PU44658A
SVKI‘SOI Part No. Part Name Description
X 1 128C829C Transistor
D 1 | Vvo3c Diode
D 2 " o
D 3 | MA1B0OLF "
D 4 " o
D5
D 6 | MA150 Diode
D7 " "
R 5 | QRG-016J-680 | CR
R 8 | PU45352 Thermistor
R11 " "
R13 | QRG126J-150 | OMF R
PU43351-103 | Cap Housing 61-63
" -104 “ 51-54
A74067-5X " 1-R
PU43351-6 " 71-76
PU43092 Collar for R1 and R13




11-156 TAKE-UP REEL DISK SENSOR ASS'Y

.......................... PU44668A
Sym:ol Part No. Part Name Description
IC1 | DN835 Hall 1C
D 1 | RD5.1E Zener Diode
C 1 | QCF31HP-103 | C Cap
PU43802 IC Cltamp
11-16 PHOTO TRANSISTOR BOARD ASS'Y
SyR?:ol Part No. Part Name Description
PU44679 Supply Photo Transistor
Board
PN202S Photo Transistor
PU44897 Shade
PU44679 Take-up Photo
Transistor Board
PN202S Photo Transistor
PUA44897 Shade
11-17 OPERATION BOARD ASS’Y.. ... PU44667A
Sym:ol Part No. Part Name Description

QSM1S01-014

Microswitch
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RT-1 SPECIFICATIONS

Type : 24-hour digital indication

Time accuracy Excellent, locked to power line

fregquency

indicaticn

cation, Qperating indication,

Power failure Indication

Applied from the HR-3300E

video cassette recorder

Power consumption @ 1 watt

Dimensions 15.5(Wix 3.7(H)x2.8{0)em
(6-1/8 x 1-1/2 x 1-1/8 inch}

Weight : Approx, 1159 (0.19 ih)

Power source

RT-2 PRECAUTIONS

® This tmer is designed 1o be used only with JVC's
model HR-3300E video cassette recorder. it cannot
be used with other equipment,

® To adjust the time, lightly press the HOUR and MIN
buttons,
Pressing the button once advances the indication one
digit.

e Flickering of the {amp at the right of the dial indi-
cates a power failure,
The flickering will stop when the time is readjusted.

| WARNING:
Unplug the power cord of the HR-3300E before
|
|
i

|

|

1 installation to avoid possible shock and damage to

‘ sensitive 1C circuitry. |
e s . S _—

Refer to WARNING in HR-3300E Section 1 regard
ing copyright of television broadcasts.

RT-3 CONTROLS AND CONNECTORS

Front panel

1. SELECT switch
Hold at the TIMER SET position to set the switch-on
time.
Hold at the TIME ADJ position to adjust the timer
to the correct time,

Time, Preset time, Setting indi-

2. Hour/minute dial
Indicates the time of day when the SELECT switch
is at the center position.
The time-keeping function gontinues and is memo-
rized internally.

3. HOUR buttcn
Pressing once advances the time indication by one
hour. Adjustment to the correct or switch-on time
can he made by repeatedly pressing the HOUR button,

4. Minute (MIN} button
Pressing once advances the time indication by one
minute. Adjustment to the correct time or switch-on
time can be made by repeatedlv pressing the MIN
button.

Rear panel

5. VCR connector
Connect to the timer connector of the HR-3300E.

4. Cycle change connector

50H:z 804z
|
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RT-4 REPLACEMENT OF THE VIDEOC TIMER N
THE HR-330CE

Befare replacement, be sura to unpiug the recorder poveer
cord from the AC outlet,

1. Carefully remove the timer on the recorder by pryling
gently at both ends with a screwdriver. Place & piece
of cardboard between the screwdriver and the front
of the recorder to prevent damage to the surface.

Fig. 2

2. Disconnect the timer connector from the timer.

RT-1



. Connect the timer cornector to the Timer correctly.

Lt

incorrect insartion will cause the built-in fuse of the
recorder ta blow out.

Fig. 3

4. Instalt the video timer into the receptacie
5, Plug the recorder power cord into the AC outlet,

Fig. 4

RT-6 SETTING THE VIDED TIMER

Setting to the correct time

Fig. 5
1. Hold the SELEZCT switch down at the TiME AR
position.
2. Press the HOUR and MIN buttons repeatedly uniil
the correct time is displayed.
3. Clock operation starts when the SELECT switch is
released,

Setting to the time you wish to start recording

@@

: ‘l
8)

Fig. 6

1. Hold the SELECT switch up at the TIMER SET

position.

2, Press the HOUR and MIN buttons repealedly until
the desired switch-on time is displayed.

3. When the SELECT switch is released, the hour/mindie
dial indicates the correct time and the desired switch-
on time is memorized,

RT-2

For accurate dime satting

Advance the time indication to one minute ahead of a
clock cr telephone time recording.

Wait for the time signal while holding the SELECT
switch down. Reiease the SELECT switch at the exact
instant of the time signal, and the timer will be set
accurately to the caorrect time.

RT-6 RECORDING DURING YOUR ABSENCE

1. Load the cassette.
2. Set the timer to the desired switch-on time.

Fig. 7

. Set the recorder chanrel selector to the channe! you
wish to record,

«_a — ?.._...? —
nAAn ﬁ AAAnD
| yurubuuy
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Fig. 8

4, Set the REC SELECT switch to TV.

BE RELE

1T

Fig. 9

b, Set the operation switch to TIMER/SLEEP.

|
STAND-H «E
INMER/ ELEEP

|
J

MATL b AR

Fig. 16

I
|
ar

6. Depress the REC and PLAY keys simultaneously.

Fia. 11

Motes:

& Be careful about the 24-hour time indication.

@ Before setting the switch-on time, make sure that the
hour/minute dial indicates the correct time.



RT-7 TIMER INDICATION AND FUNCTION

Power switch

TiMER
Pl ,
Tinat {
apy =T,

Timer indication Mode Function on HR-3300E
SELECT
5:8 ( ge 1o ] Time Itis 9:15 AM.
SELECT
Time It is 9:06 PM.

SELECT

fel‘l 5 J
=9 C

While setting the time.

Adjust to the correct time.

The SELECT switch is heid down.

gy )

”'??:8 ( I 1 j1f1
g el

While setting the time you
wish to start recording.

The SELECT switch is held up.
(To start recording from 12:00,
set to 12:00.)

SELECT

@( T L @111
| Jeig i

Switch-on time is pre-set.

Recording during your absence at
the pre-set time is reserved.

SELECT

SIS

During recording while
absent.

Recording during your absence is
taking place.

SELECT

Power failure indication.

When a power failure occurs.

Q ... Flickers .

RT-8 DISASSEMBLY

Lights g .

. Flicker simultaneously

-
e

Flicker alternatively

1. Remove four hooks @ of the timer cover (3), then
remove it from the front cover assembly @
2. Remove a screw (2}, then remove the timer printed

3. If it is impossible to obtain an isclation trans-
former, the soldering iron tip, chassis and
technician must all be at a common potential.

circdit board.

NOTE:

An MOS type IC is employed for IC1 {CK-3300)

in the circuit. MOS 1Cs are extremely fragile and

may be very easily destroyed by improper
handling. Always observe the following pre-
cautions when servicing these units,

1. These iCs are shipped pinned to a conductive
foam plastic base. They must not be
separated from this base while in storage. |f
you are using one of several 1Cs pinned to a
comman base, remove it from the others by
cutting the base. Keep the base attached to
the IC until you are ready to mount it.

Do NOT substitute any other material for
the base.

2. There are several precautions to be observed
when soldering the new !C into the circuit.
Always use a low wattage scldering iron with
an isolation transformer. The work bench
should be covered with a conductive metal
sheet with the chassis under repair grounded.

Fig. 12

RT-3
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RT-2 SCHEMATIC DIAGRAM
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RT-11 EXPLODED VIEW AND PARTS LIST

{Timer ass’y PUS35683-0F)

Symbol No. Parts No. Parts Name Remarks Q'ty

1 PU45885 Knob 1

2 PU31296 Panel 1

3 PU45884 Timer Window 1

4 PU20608 Front Cover 1

5 PU44737 Sheet 1

6 PU44735 Timer Knob 2

7 PU31465A Timer P.W, Board Ass'y 1

8 SDSA3006Z Screw 1

9 PU31468 Cover 1

10 PU43350-3 Connector 3P Connector 1

11 PU45890 Label 1

12 — 1

13 PU45921 " 1

L 14 PU20528B Front Cover Ass’y 1

RT-6




RT-12 ELECTRICAL PARTS LIST

SVK;SOI Part No. Part Name Description Part No. Part Name Description
PU31465A Timer P.W. Board Ass'y 1 | QRGO16J-470 |CR
PU31466 Timer P.W. Board R 2 " -470 "

R 3 | QRD181K-103
LSI | CK-3300 R 4 : -103
PLUA5S880 LSI Socket R 5 477
LT-496 Display R 6 ” 683
R 7 " -823|
PU4B877 Push Switch 52,3 R 8 " 473
PU45878 Lever Switch S1 R 9 " -393]
R10 ” -222
X 11 2SC2021QRS | Transistor R11 -392
X 2| 28C2021S " . 274
X 3] 28C1384S " QRDI14T1K-102 "
D 1 1Vv0o3C Diode PU45903 VR
D2 " "
D 31182473 C 1 | QFM41HK-102 | MY Cap
D 4 " c 2 " -102 "
Db " C 3 | OEW41CA-106 | E Cap
D6 " ; C 4 |QCS31H4-403 {C Cap
D 7 | RD9Q.1EB
D 8 (152473 PU43092 Collar
D9 " PU43351-6 Cap Housing
D10 | RD-18EC PU45380-3 "
D11 GK35050 Caution Label
D12 1152473 Diode

RT-7




