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' FOREWORD

In order to meet the growing requests for the services of Japanese experts in
vario_us fi_e]ds from dcveiopinw ccuntrl{c_s, the Overseas Technical Cooperation Aoency
_ entrusted wzth rhc nnsslon of extending tcchmcql coopcratlon toward thosc countmes

: by thc Govcrnmcnt of _}apan is nnkmg every p0551ble cffort to recruit quahﬁed experts.

"How_evcr‘ it_undcrstood,that_ one. of the major difficu]cies ,eﬁcountered by the
e\pcrts in carrymfr out tralruug, demonsnatmn rcsearch and e\perlmenrs abroad is
the “languaoc b'lrrler whlch somctimes resulted in meffcctwc nnp]emenmclon of the

experts‘_ ;';sszgnmc'nt_ 'p;'o_]ett.-

Therefore in order to settle the dlfﬂculty :md to obcam a ﬂood result in the

o tcchmca} Umdancc by thc e\perts, the Ovcrscas chhmmf Coopemtlon Atrcncy has

: '-'startcd to pubhsh__ a's_encs of __tc_a‘_chnlc_a] tg:xt—book_s_.

-~ This tcchmcal text—book on “TELEVISION & RADIO SETS REPAIR”
is the trmslated issue from the japanese text- book prepared for the vocational trammg

- at the \_focanonal Tra1mng. Instltu_t_e by the'Mmlscry of Labour,- Government of Japan.

Tt is hoped th'lt thls book wdl be. Eully uuhzed not only by che experts but
also by thcu countcrparts and tramecs of recelplent countries and thereby wﬂl serve as

an a\d 0 the rcchmcal deve]opmcnr in the developmg countries.

- March 1970-:

Overscas Techmcal Coopcratxon Agency

Tokyo Japan.

_JH@'\ LtBRARY

|I{Illllllllllllﬂlﬂllﬂl!ﬂlmlllllﬂ

1[!31




PART

"No. 1 Hé.ridlirig of circuit tester (Voltége measurement) ... .......... R e o
No. = 2 ° Method of using test oscillator (adjustment of tuning cirenit} ................. 9
No. 3 Method of using test oscillator (Measurement of unknown frequency) ............ 3
No. 4 - Method of handling signal tracer (trouble-shooting (troubleshooting) ............ 4

“No. 5 Method of using cathode- -ray oscﬂloscopc (waveform observation) . ............. 5
No. 6 ' Method of using Q-meter (measurcment of Q of series-connected coll) . ......... 6
Ne. 7 Setting up parts of RF receiver kit (wiring and cautions on part
o AITangement) .. .. ...........iiea.s e P
No. 8- 'ermcr usual RF radio (wtrlng work) ... ..., et e . e §-
No. - 9 Adjustment of usual RF receiver-grid detection _ '

o (inspection and adjustment of circuit) ................ P 9

- No. 10 Adjustment of superhetrodyne receiver - I.F. T. (adjustment of L.F.T.

' . by means of test oscillator) ...l e 10

- No. 11 . Adjustment of super heterodyne receiver — LF.T. : . _

j B (adJustment of LF.T. by means of sweep gEnerator) . i i i e 11

No. 12 - Adjustment of super heterodync receiver {3-point ad_;us:ment} (Tracking}) .......... 12
PART I - TELEVISION :

No.. 1 Wiring TV set (wiring order) . ., e e e e . e 15

No. -2  Wiring method of TV set (heater wiring) . .. . ... .. ool .16

‘No. .3  Wiring method of TV set (wiring of L.F. amplifier cireuit), . ......... .. N 17
No. 4 - Wiring method of TV set and cathoderay tube circuit o '

: - ({detection and video amplifier circuit)  .......... .. TS
No. 5 Wiririg of TV set (deﬂection circuit) . ... ... [, . 19
No. - 6 . Adjustment of RF circuit — tuner circuit-(method of adjustment '

L “by SWeep generator) ... ...t e e 20
No. 7  Adjustment of video IF amphﬁer circuit (adjustment of '

- . characteristics)  © oo ...l Ceeee R RErE 21

'No. 8. Adjustment of video signal amplifier circuit (overall characteristics) . ............ 99
No. 9  Adjustment of video sigrial amplifier circuit

~ (method of using square wave generator) ... ...l i i e 23
No. 10-1 Adjustment of audio amphfler circuit ' _ o
C ~ {intermediate frequency circuit and ratio detector circuit) ... ... ... ..., 24
No. 10-2 Adjustment of andio amphfxer circuit and detector '

. oo 25
No. 11 Adjustment of sync. circuit (adjustment of wave-form) ....... e e 26
No. 12 Adjustment of deflection circuit . _

o ' (adjustment of vertical oscillating circuit) «« o v e s 27
No. 13  Adjustment of vertical deflection circuit

. ~ (adjustment of output circuit waveform) , .. .. ... ... L L. 28
No. 14 = Adjustment of horizontal deflection circuit {adjustment of pulse width AFC) ., .. .. 99
No. 15 = Adjustment of horizontal deﬂectlon circuit (adjustment of toothwave

© U AFCcireuit) - e 30
No. 16 = Adjustment of horizontal deflection circuit '

 {adjustment of output circuit) . . i 31
No. 17 AdJustment of high voltage rectifier circuit (voltage measurement) ............. 32
No. 18 Adjustment of cathoderay tube (adjustment of cathode-ray tube). .o 33
No. 19  Adjustment of audio detection circuit '

CONTENTS

| RADIO

(adjustment of gated beam detector circuit) ... ...... T 34



PART -

RADIO




Preface " Contents .

. (Radio) .
No. No. I, Part 1 '
Titte Handling of circuit tester
'CSHMS - _ ' Subject | Voltage measurement
&050 40 30 . .
\o“"“ 'l-w‘““ dm.: ' S : Material

‘5.
\-"'\ o

2

¢‘u\° Y acvors Y
S D.C.VOLTS-MILLIAMPS. ’3.2

Circuit tester

Supplementary Notes '

pointer.

(3) Read the value at wlnch the pointer and its 1mage
coincide with each other, if a mirror is prowded

Zero adjustment

'(1) . The zero adjustment must be conducted with the
- -tester set as specified. -

(2)  Turn the adjusting screw slowly.

-(3) - The zero adjustment must be carried out each time
: _the range. switch is changed over, if the tester
serves as an olunmeter. .

3 Calibration

(1) Exalmne as to how the indication of tester corre-
‘sponds to-that of a standard meter.

(2) Plot indications and prepare a calibration curve. -
4. Changeover of range

(1) The:range switch must be changed over at a guess
of a subjective measured value.

(2} - If the.value is uncenam, try the maximum range
- first.

. (2) Read the value nght under the thmnest stem of the il

-No. . Sequence s v o ~ Explanation
By Preparations B IR SRE Readmg ' Figures on the range sw:tch denote full
o I ‘ (1) Read the” po:nter on the scale according to’ the ‘scale values.
: range.

Exainple -

Tester -~ 10V 50V 100V

Standard
neter 9.8V - 50.3V 105V

_Examme a given circuit.

2. Measurement . i. Pay attentmn not to miss polarities.

‘2. Adjust the range so that the pointer may come as far
to the nght as possible or within 2/3 the full scale value.

3. For the circuitry with 2 high internal resnstance, set the
voltage range high.

E. - Source voltage
E' Meter mdicatmn

E=F’ (1+

asky
R: Source internal resistance
RV: Meter internal resistance

Generally, R/RV is much smaller
than 1, and is negligible.

_ Measurement of output 1 Block C current with a capacitor of some 0.1 uFE,”
."voltage (anode output o - '
“voltage) : _
Meamrement_'of oscil- 1 D1sconnect terminal F. from ‘Rg, and provide an ammeter
. lating voltage : instead in between. =

~ Calculate [gRg=eg.
2. It should be noted that the measurcmem by voltmeter

Cow
2
5 _ would cause a substantial error.
g Measurement of zero Measure a point at which the pointer ‘stops swinging.
beat . : .
- Measurement of - - 1. Adjust the source voltage to a correct value.
capacitance - o - 2. If the capacitance scale is not available, caleulate the

capacitance according  C = Efw (Eo — E) Z.

Measurement of | 1. Correctly adjust the indication source voltage.

: inductance - | 2. If inductance scale is not available, calculate according
: ' to the following fomula.

. _ L= (Eo — EYZ/wE
- Measurement of .| 1. Measure leakage current.

insulatilon_ resi_stan‘ct:e of 1 2. The reading should be obtained at a point where the
electrolytic capacitor . - pointer ceases from moviag. (minimum current)

3. Pay attentian to_the polarity when measuring on the
ohmmeter. (Connect {+) terminal of circuit to {(-)
terminal of the battery.

E: - Meter indication
w:  Source frequency

" Ea: Source voltage’

Meter internal resistance

e

AL 3|18

In the process of activating the oxide
film, the leakage current will vary.
Also, variation due to temperature
change will be noticed.




- (Radig)

No. No.2, Part ] o
Title Method of using test oscﬂ!aio{‘ :
Detector Subject Adjustment of tuning cireuit. . I
* Mimie To voltmeter which is - N
. antenna-. J—=is to be connected to Material -

B source through amphfler_ i
Test oscillator, receiver,

Test oseil-o~1 T 3 e
lator oseil o 00 My - N . Tool
Toy & =g I & 1 “volimeter
o o '
SRR - L —
No. |  Sequerce - - Explanation - Supplementary: Notes fl;
. _Wire_as shown above: For coupling T.0. and tuning _cifchit, use either a dummy | It is necessary to mijnimize the Vanatmn
: o - antenna or C of some 100°PF, or R of some 400 ohms. . of circujt constant due to stray- capac:ty :
L P : ' and adjusting means. AR
-2, Set the test oscillator 1. Set_-to-“MOD"_band., - Excess input to the circuit obscures the 1.
. C S ' tunmg pomt _
‘|- 2. Correctly adjust the oscillating frequency
_ 3. Adjust the output.
3. | . Obtain a2 maximum low Turn'the dia) of T.0. gently, and adjust GT or L to ohtam a | For receivers, measurement around 20V
" -} frequency output. maximum deflection of the output meter. “of the output voltage is desirable. - -
TR - Excess output lies in the curved sectior
in the vacuum tube characteristics curve,
and its variation is hard t¢ detect. :
4, Measure at desired -~ 1. Narmally at three places. ‘At extra frequencles if
o frequencies within the " required. :
receiving band. - _ _ _ : Three places measurement is practxcally
T 2. 600 kC, 1000 kC and 1400 kC within B.C. band. warrantable.
3. Adjust Ct for higher frequency range. -
4. Adjust L for lower frequency range.
5.} Repeat the measurement | 1. 2 - 3 times.
Itis qd@isa}ble to examine the error by means of trimming rod. Especially when two or more tuming circuits are to be adjusted,'.:ﬁ
the trimming rod is indispensable.. : : : ; Co
wy
2
L .
g
[*]
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No. No. 3, Part 1

Title Method of ﬁSing test oscillator

Subject Measurement of unknown
frequency

Material L,C:-

Tool Receiver, test oscillator, valve

voltmeter

1 No; -

Sequence

: Exp_lanatidn '

Supplementary-Notes

: \Vifg as illustrated above. |

See connection diagram above.

Receive a radio frequency

The frequency calibration of test oscil- .
fator can be made with respect to radm _
waves.

. Measure zero beat

Turn T.O. dial gen.ﬂy. and slowly.

Examine the zero beat as to whether it:
is the result of interference by funda-
."_mentaI waves. - .

‘Read the frequency
1 - indication of T.O.

i{emarks

“Test oscillator

and standard broadcastmg band, and some others capabIe of adjustmg 100 kC — 30 MC.

L Oscﬂlatmg frequency Vanous test oscﬂlators are available ; some capable of ﬂdeStll‘lg the Iowest intermediate frequency

2. Modulatlon frequency zmd modu]atmn factor ~ Normally about 40% modulation of a single frequency of either

© 400 C/S or 1000 C/S.

mixing a low oscillating frequency at external modulator-output terminal.

3. - Output voltﬁge -

Some 50 pV — 50 mV can be obtained continuously or stepwise.

Some changeover type oscillators are able to carry out modulation with an 3rb1tary frequency by

4. Output impedance — Various 'out.put impedances are available. High impedance may be used for test purposes, but low

 impedances are ,su_ita_b'le for standard signal application.




(Radio)

No. No. 4, Part 1

3. One with test oscillator is also made available, -

. o Title Method of handling signal tracer
-Except In case of radio _
. : wave receptlon, connect . " H
_  Probe w0 TO. . ; Subject Trouble-shooting
| of—_ 3~ -&A | | Material
" Signal tracer’ . Lo ) Receiver =
e ' Tool Signal tracer, receiver, T.O.
L E o= —?E
- 'NCI..':. . Sequem:e Explanation - SLIppIBI"ﬂE.ntal"\{ NBtES
1. Connect as shown above | 1. Do not give undue shock on the probe. LC'CIE thg meter wntl the vacuum tube 5
‘ o A _ 3 . o o . ) statllze
_ 2. Connect grounding terminals to each other.
2. “Check functions l."Hum (buzzing sound) will be heard if 3 your finger
o R gets in touch \mth the probe
2. Adjust the attenuator
-3 ! -:i_.Apply the probe toe 1. Sct the selector switch to “MOD.” If attached 1o the power unit, ac harmo- -
: - .the antenna. - S EE— _ ~ nics will be discriminated.
. 2. Voices will be heard under cross-talk. L
3.1 In case of test osc1I]ator connection, modulatmg
_ sounds will be heard.
‘4. .| Connect the probe to 1. Tune up so as to clearly hear the receiver. -
-~ the tuning circuit. '
5. | Probe the arhphf er and 1. The same station will be detected still: (No sub- 1. Tuning point may sometimes be
' detector in the foliowmg 't stantial change will be notteed on the crystal or staggered with stray capacity.
order : dlode detector} . i " .
A o R . 2. Slgnals may be heard .according to the
Plate + \ of SUCICEEdilJR 2. Normall signals will not be detected at points where quantitative relationship of by-pass
tube -+ P (5gG,K) > G. .. by-pass gz;pa%?tors are provided. P capacitor, C and R. (Mostly in the low
- () denotes no. sngnal : _ A _ frequency circuit).
source. 3. Discriminate. noi i . - ' '
: Iserimnate noises from e1gna1s 3. Fault between a given circuit and its
prestage is possible if no signal is.
detected at probable locanons in the
.. given circuit. :
Signal—traeer .
I.. Apphcatxon — Trouble-shootmg, mrcu:try ad]ustment testing, etc. .
2. Outlme of constructlon and features
_ A detector (amplifier) with a speaker {phone) an.c_l en indicating instrument.
a. Detecting system': : Diode detectien, grid detection, plate detéction, crystal detection.
b . Meter indication : ~ Carrier type and audio type are available; chargeover to speaker is possible.
% ‘c.  Input capacity - Approx. 10 PF. - -
) g 'd. . Input impedance : Approx. — 500 k€.
@ o ' :
N
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‘No. 5, Part 1

Method of using cathode-ray
oscilloscope

Waveform observation

No.
Bﬂghtness control/ H
. power switch : /ESC'L:S controi Title
Vortical position o —
adjuster 4 yHonzontal control Subject
Synchronous ] , Sweep frequency
- frequency selector R controi .
-switeh . Horiontal axis Material
Vertical axis galn ~ -{~ selector switch
cantrol - Horizontal axis Tool
Vertical axis input~ - P Input terminal 00
terminal : “i~ External synchro-

Referance valtage - < nous terminal

_Modulation'-chtor = Emax + Emin

" terminal Brightness modu-
o iation terminal
" ~~Prabe
No. Sequence Explanation Supplementary Notes
1. | Develop a spot of light. - 1. Turn on the power switch.
C 2.. Control the brightness.
Q : 3. Adjust the focus.
o 4. Adjust the gain control to minimize the spot.
: ' -5.'Sée the' figure oh-thc feft.
2. Swéep with the spot. 1. Prowde a horizontal line as an internal synchronizing 51gnal
' by adjustmg the horizontal gain control.
@ ‘_ S 2 Agijust the brightness.
3. Apply vertical inputs., 1. Adjust the verti_c'al gain control. 1. The lower the time axis frequency,
' : ' R . the more ths number of pitches.
- 2. Adjust by sele_ctihg a suitable time axis frequency. 2. -If the horizontal and time axis.
: s : frequencies coincide with each
- other, only a single pxtch will
@ _ ‘appear.
' ' 3. See the figure on the left. 3. In case of high time axis
: ' frequency, a good number of :
vertical lines will appear across the -
screen, representing one frequency
to another’s ratio.
B Applié_étidn 1. C'omparison of input with output. ' Improper bias voltage distorts half
: . : - ' cycle waveform.
- 2. Measurément or adjustment of frequency. Check frequency characteristics and
: S T : : phase characteristics. -
a. Apply a known frequency to the time axis.
_ 7 (See Fig. 1).
Fig. 1. Fig. 2 . o '
. - b. . Apply unknown input, and measure the number of
6@ o pitches. (See Fig. 2).
PRI c.  If unknown frequency voltage and known frequeni:y
OO_OO are applied to the vertical axis and horizontal axis
. . respéctively, sich a pattern as shown in Fig. 3 will
Fig. 3 appear.
: MYWAT 3. Measurement of modulation -factor.
B VWAL Apply a modulated wave on-the vertical sweep terminal, and
: ‘E - calculate the modulailon factor as follows.
£ . .
Fig. 4 —_
. é g Emax — Emin x 100 %
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Q-voltmister No. ‘No.6, Part 1
. potential
: . i adjuster, i B R 3 -met
R _ e GRV, P e _ Title Method of using Qmﬂ er
. L ’ volitmeter . easurrng - . - .
o ; . h Pl terran':JnEIS o Subject Measurcment'of Q of series--
R o . - Auxiliary - connected coil
_ Oscillating . U @‘r’r capacitor, CVg |
N ir'.ea?"e"w 4 : -m CMa n capacitor, Material Coils
N - . 0 zero . ' :
Lter&inal' C terminal ' - |adjuster, RV3 ) TOQI
- o = . @ @y @Qrange selector .
Fig B Turret switch ’—.' Qo n.c Grounding terminal, Sy
. , I
Fig Oscillator outputZO ltatar output -termina
“9 meter, My - C:ﬁ‘trgl"kvul Power swutch
- I'No. Sequentce Exptanation supplementary Notes
“1.. | . Preparations " 1. Ground the grounding terminal of the case. 1. (1) Zero adjustrr_lent of Qmeter is |’
' : . ' _ N : 1mposmb]e
2. Connect a coil to the terminal L. . '
' T : _ (?) Leads should bé short yet thxck
3. Set the turret switch to-a desired frequency range. as possible. o
~scillatin - ‘2 desi : 3 The low voltage terminal of .
4. Set oscﬂ]atmg frequency to a desired frequency _ core and shield should be .cor-
5. Set the Q-range switch to “MEDIUM” (or to “RIGHT” nected 1o a low potential termi-
1fenot av%fagﬂ) l ( nal. (Auxiliary coil is connected
_ internally) _ :
6. Turn on the power switch.
e P I _ (4) 'In 10— 20 sec., each part wnll
7..Make sure that the Q-meter and coil are out of tune. - become active, and in 5 min.,
* (8.9 tum the main capacitor CV; to lock). ““ ““n be Sﬁm’d
8. Turn Q-voltmeter zero adjuster to zero.
9. Change over Q-range switch and adjust zero adjuster to
2ero.
10. Check ‘as to whether zero point is settled in each range.
11. Turn RV, to adjust M, index to a specified value.
(Meter may be inscribed with 2 red mark).
2. Tuning 1. Set the auxiliary.capécitor CV; 1o zero. If tuning is impossible for want of
o capacitanice, add a suitable high Q-
2, Obtam a maximum deflection by turnmg main capac;tor capaator to termmal C. {(See Fig. B) .
CV,. '
3.’ Read__ing N L. The reading'on the Q-scale 2 shows Q value. __!Effe'ctivc_ series resistance
2. The sum of the capacitance of main capacitor CV, and Rs = 1.59 x 108 Q
- that of auxiliary capacitor CV; represents the tumng feQ -
capacatance .
Industance, stray capacity and effective series resistance can be measured by the method explained above. _
The effective series resistance can be calculated according to the foliowing formula. = _Lé%a_@_
(%3
-
g
E
&
=4
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No.

No. 7, Part 1

Title

Setting up parts of usual RF
receiver kit -

Subject

Wiring and cautions on part
arrangement

Material

Receiver kit, soldering rods,

- paste

Tool -

Screw drivers (large, small),

socket-headed wrench, hand-
operated drill, file, soldering
iron, reamer, spanner..

- No.

supplementary Notes -

| Sequence Explanation
1. A'rrz_mgement' Adjust parts so that they may be least subject to magnetlc and
' ' : electrostatic mterference or coupling.
2. Machihihg the chassis 1, Carry out as marked off.
2. Pay attention not to cut more than necessary.
3. |~ Soldering sockets and Clean excessive paste'away.'
. lugs, etc ' g
4. Fitting parts' : 1.-Begin with such h’ght pzirts as those which are little susceptible
. o : to damages;. socket, shield case, electrolytic capacitor, fuse
o ~"{~ holder, regenerative capacitor, variable capacitor, transfonners
_ % : coils, dials, terminals.
LA \‘F“Ian-wa'sher - } :
- Spring washer! * - N . . ’ ’ . . :
' S ; 'N,'-'t 2. Bolting to conform to the instructions on the left.
il ' ,
3. Arrange the dla.l ta make the dmm pulleys and drmng shaft
iie in the same place.

) o

4

=5

E. .

L

=4
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No. | No.8, Part 1

Title Wiring usual RF radio

‘Subject ermg work _

Material Usual RF receiver kit, soldering
rod, paste, emery. paper, tinned
copper wire, empire tube.

Tool . Soldering iron, pincers, nippers,

long-nosed side cutting pliers.

Supplementary Notes

—Whlte Yet!ow

White

W T
YBHOWlGreen

Na. - Sequence - Explanation
1. ) .Check parts with the 1. Tabulate parts by ratings. For correct wiring.
: -wiring diagram e o . ’
_ 2. Prepare parts just needed. -
2. Grounding bus Turned wire.
30 '_.Heaters Twist heater leads, and ground either one. For the prevention of e}ectromagnenc
R ' induction.
4. B-source
- T B-<circuit “Wire in order of B-source, output tube, detective tube
and RF amplifier, starting from the B-source.
6 Grid circuit "1. Completely isolate from the plate circuit. Connect the inside of the capamtor 0
e S the gnd
2. Position the couphng capacitor as far from the groundcd
place as possible.
7.. Cathode circoit Test -thc leads_b_f R and C.
8. RF circuit 1. Make the‘ tuming circuit leads as short as possible Influence of Q on selectivity and gain.
2. Never fail to ground the shielding plece of the variable
" capacitor to-the contact piece.
3. Make sure that VR is so arranged as to increase volume -
- wien turned’ clockw:se
9. | Power cord l Connect one lead to the switch leading to the pnmary
: : of the power transformer.
2. Connect another lead to the fuse holder leading to the
primary of the power transformer. =
3. Set the cord inside the chasms by a suitable means or
. by knotting.
110, | Detective circuit - 1. Arrange the grid leads as short as possible. Oscillation by positive feedback;
{Grid detection) : _ ‘ : connection of regenerative coil.
S 2. Minimize the leads of regenerative circuit. :
Color codes 3 Red — Circuits to be connected to plate.  Orange — Circuits to be connected to grids other than
o s o control grid, : '
Green — Circuits to be connected to cathode.
Blue ~ Circuits to be connected to filaments.  Yellow — Circuits to be connected to control gﬁd.
Purple - Negative cifcuits. Brown — Positive circuits. Black — Grounding circuits.
W}ute — Power circuits other than ac, positive ac, positive and negative; auxﬂiary circuits;
positive and negative low voltage circuits; {lyback circuits; signal input circuits;
_ output circuits; control circuits.
g Audio Amplifier Circuit Reeeptive Circuit
'é . Receptive Circuitl

L
fangs I wiind T 2

Cdoput . 2 = Cutput White h
Black Black-[ " Brown Black
e [ l "’WhiteI White :l:,. i i
Purple =
AC input _ ‘ﬁe__d_______o .

Purpie
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No. No.9, Part 1

Title Adjustment of usual RF receiver
{(grid detection)

Subject Inspection and adjustment of
circuit

Material Usual RF receiver

Tool Circuit tester, adjusting rod,
test oscillator

‘Na. Sequence ~ Explanation Supplementary Notes
. ].'-__ -~ Checking of wiring 1. Check for errors with the wmng diagram. Check speaker wiring.
: S T - (Electrodes of tubes) : ; Lo
Tl -Conduction test - ' 1. Between insulated point (B contact) and ground.
2. Between mterconnectlons
3. Recording of reszstance va!ues
3 - Plug in tubes " 1. Plug in tubes other than rectifier tube, and check
- o . their lgmtmg condmons :
2. If no abnormaht:es are found put the rectifier tube in,
4. Voltage vs current test 1. Carry vut test and record the results starting from the 1. The current is calculated from
' : R p{)wer circuit. voltage drop.

2. If the rectifier tube alone is put,
the electrolytic capacitor may be
broken by excessive peak voltage.

3. Clicking sound will become louder as
the testing point goes far and far
away from the ouiput tube.

3. . Function checking of 1. Check for source hums
lIow frequency circuit
: S o 2. Detect oscxllatmg sounds by lightly attaching your fi nger
~on the detector tube grid.
6. Connecting test oscillator ‘1. Turn the radio at 1400 kC, and obtain a maximum When the output is larger than 20V.
' to supply modulated waves sensitivity by adjusting the trimmer snug. {Insert the reducing of input is effective for the
E A o adjusting r_od gently into the coil.) prevention of current saturation.
2. Turn at 600 kC, and obtain a maximum sensitivity.
3. The output meter should indicate around 20 V.
4, Mi_nimiie the capacitance of the regenerative capacitor.
5. Repeat steps 1, 2 and 5. '
: 7_' | Checking of effects of 1. Turn the regenerative capacitor to examine the effects
' regeneration ' on the sensitivity increase. :
2. If a sudden increase is noticed, add serjes resistance.
8. Checking bf volume The voluime control should cover a warrantable range, and
- |" control S should muffle the signal at the extreme counterclockwise
SR end.
wy
i
By
£
[:+)
(=4
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No. No. 10, Part I~
Title Adjustment of superheterodyne
opF ' receiver (I.F.T.)
' ?‘_@[ﬂ i Subject Adjustment of LE.T. by means
: : of test oscillator
4 Material
C 'a@ ' | 'Tool Test oscillator, out'put meter or
o] - circuit tester, trimming rod
Cutput )
S . voltmete” :
oy
oscillator
No. , Sequ’énté : ] o - Explanation . Supplementary Notes _
1. Preparations =~ 1. Ground the A.V.C. circuit { Point D). 1. thatin output prpportidnate to
- E : _ " E S _ input. ' 3
2. Stop thé'oscillator (Point C). - ' ' 2. Preventi'on of beat_hterference. :
3. Connect the output motor to the plate of the output 3. Set the test at A.C SOV range.
tube. (Fig. ) R S o _ :
4, .Tuii_l VR to the clockwise end. - _ ' 4. Reduce the'output.
5. Cohnect the test oscillator, set it at 455 KC to give N
- modulated waves. : _
2, Adjustment of LF.T; 1. Apply oscillating output to point B. Readjustment of the staggering of thé_ .
' ' - : L L . : turning frequency due to change of * -
E 1 ;\_‘_i -~ 7| 2. Obtain the maxirnum output by trimming the secondary coupling factor. ;
: Eé%,g_f ) * adjusting screw. _ .
' IR 3.:Obtain the maximum output by trimming the primary
_adjusting screw. .
4. Repeat steps 2 and 3.
| 5. The output voltage of 20 — 30 V is preferable. If the
** output voltage exceeds that value, decrease the oscil-
_ lator output. . :
3 "'Adjustment of LFTy 1. Turmn _dowﬁ the oscillator output further, and apply it If oscillation is .caused.by large gains,-.'
L@] o to point A. _ ' _ o reduce Esg or increase bias resistance.
% % 12 Begin with the secondary, just as in the case of LF.T,. .
4. Removing E from A.V.C. | Check for abnormalities. | .
circuit . '
1.- In the superheterodyne reéeiv_er, the workmanshjp of the édjustment of LE.T. has an important bearing on the sensitivity
selectivity and fidelity of the receiver.
2. ‘Another method of adjustment using a sweep generator is-also commonly employed.
L2
3
E
Q
[+
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(Radio)

. Niarker === -
@ input g_—_;j SWEED i @ oscifloscope B
2 - 'rlf 5 generator 1 :
oscillator ( : I I H“] )
[ S DRI S __._._L._ i

- Cathode ray

No. No. 11,  Part 1

Title Adjustment of super heterodyne

: receiver (I.LF.T.) :

Subject |- Adjustment of LE.T, by means
of sweep generator

Material

Tool .Sweep génerator, test- oscillator,

oscilloscope, adjusting rod.

‘,Ng:

Sequere

- Explanation

Supplementary Notes

Preparations R A

N

Arrange the consection as illustrated above: ..
. Set the sweep output as little as possible.

. Generator as large a waveform as possible.

Use 2 test oscillator as a marker.

Adjustment of LE.T, | 1.

g

Supply sweep output to point B.
. Center.the waveform at' 455 xC.

. Adjust so that the curve may become symmetrical
with reference to ordinate. (The adjustment should
be repeated; beginning with the secondary and then

the pnmary)

: Adjustfnent of LE.T; 1.

Set the sWeep output at pbint A.

. Carry out the adjustment accordipg 1o the step 2
above, startmg from the secondary

Remarks

Patterns on oscilloscope screen

“Twine peak characteristic curve

4.55 KC .
G A

Single peak characteristic curve

— 11 -




(Radio)

Test.

- Oscillator

" Tuning”
cireuit -

. o—[l—_gg S e '

Local oscillator
circuit

5

ar

Circuit tester
as voltmeter

(¢

No. No. 12, Part 1
Title Adjustment of super heterodyne
receiver (3-point adjustment)
Subject Tracking
Material Receiver
| Test oscillator, circuit tester,

Tool
: ad]ustmg rod

Supplementary Notes-

No. b - Sequence Explanation
1. " Preparations - 1. Connect as illustrated.  Set the circuit tester to A.C 50V range.
2. Ground the AV C circuit,
| 3. Turn down the test oscillator output.
4. Make the rcceiver_ output maximut.
"2 Adjustment at 1400 kC 1."Make the test oscillator generator 1400 - KC.' 3a. Insert the dust core ‘end of the _
: ' S . adjusting rod into the coil; if output
2. Tune the receiv'er dial at 1400 KC. is increased, it involves a lack of
: -inductance. If output is increased _
3. Obta.m a maximum sensitivity by adjustmg . by the insertion of the ring end of
C'y and C 2- the adjusting rod, the induction is.
: . - _ : : considered to be excessive.
' 3. Adjust_ment_at 600 kC. 1. Make the test oscillator Dscﬂlate at 600 KC. " 3b.  CP effects are dominant in Iowér
! : “frequency range, whereas C, effects
2.'SEt the receiver:dial ﬂl 600 KC are adverse in a hig_her range.
3. Obt;un a m?leUfﬂ signal by- 3dlusﬁﬂg CP. 3c. 'Lg affects the entire range.
4. Repeat the above steps to minimize error.
4. | Adjustment at 1000 kC | 1. Oscillate the test oscillator at 1000 KC: -
2. Set the dial of the receiver at 1000 KC.
3. Adjust C7y anc_l C’, to obtain a2 maximum gain.
_4. If outpuis'at three points are different from
each other, adjust cuts of the end plates of
€’y and C 2 .
5. Repeat the above steps.
The tuning circuit should be adjusted to thé dial beforehand. (Refer to the “Adjustment of tuning Circuit” éxplui‘ned béf‘ore)_
n ﬂf‘. T T
Tracking | J--' Fﬁ“‘{hq"ﬁc
error {_ ”7};}1 J’ bt T T
KE) . N : n
- ! L 3t
wei '
@ Ao B0 WD D T8 00 TG A 0
o Receiving frequency (KC)
. TRACKING ERROR’
k)
g
L8
3]
&~
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(TV)

No.

No.1, Part -2
Title Wiring TV set
Subject Wiring. onder
Material TV kit, wires and wirng
- materxals ’
Tool Solder_ing' iron, pincers,

. emery paper, long nosed side '
cutting pliers, nippers.’

Ng.

- Sequence

Explanation

Supplementary Notes

. Grounding _'

1, The groundmg shotld in principle be made in the

" chassis.

-2.. Make gfoﬁndifig’ wire as short as possible.

- Contact resistance increases.

. Effects of length on stray capacx-
. _tance and mductance

; _- Insu_lei_téd_lug plate

- 1.”When used as grounding terminal, set w1ﬂ1 machme

- SCrews f' rst, and then solder. .

. Contact resistance will increase
. unless screws are soldered.

|~ Wiring according to-
‘calar coding

"1 1, Color codmg of wires are required to dlscnmmate

separate wires.

‘According to J1.S.

 Wiring ofdér

YWom o a o ma W w

Heater circuit. :

*
.

- Power circuit. .

Vldec LF. circuit.

Audio LF. circuit (including detection circuit).
' Audio frequency circuit. -
Synchronizing circuit.

Vertical oscillation and vertical output circuit.

'Vldeo amphﬁer circuit (mcludmg detection circuit).

Horizontal oscillation and horizontal output circuit.

. Wiring of socket

For easy soldering, use rejéctcd tubes.

_Wiréing diagram

It is advisable to red-mark wired sections.

Rema_r.ks

15—




(V)

| No. . No. 2, _Part 2
Title - | Wiring method of TV set
Subject Heater wiring
Material _ Soldering rod, tinned wire,

insulated wire, emplre tube.

Tool .{ Pincers, nip'pers, soldering iron.

Supplementarv Notes

No. | ‘Sequence . Explanation
1. | Preparation” = 1. Solder both ends of the heater choke. Heater choke
S hoke
2. Solder capacrtor leads. Cut tmned wire in pieces on Heatsr o,
-actual measurement.
3. Use blue and black msulated wires. ) Ratthasd
2, Transformer 1. The transformer leads should be jHSt up to the ' In case of transformerless TV kit, connect
' ' ' msulated termmals . " tube heater (except high voltage rectifier-
. ' _heater) in series, or connect RF, IF and
2. The transformer leads should not be grounded . audio and- deﬂectron circuits in parallel
directly. (For grounding position, refer to'step 4) _ _ _
3. Deflection circuit 1. Twist heater [eads. | 1. Make lead lengths as. short es poSsible. R
2. If the damper tube heater is provided with excluswe ' 2-(1) - High voltage is applred on tlre '
terminals, its leads should be wired ungrounded after cathode; and it may happen to
insulated with vinyl tubes. . be applred the heater.
(2 The circuit involves high tensron- o
' d&nger ; .
‘4. | Video a.m;ilfﬁer circuit Black wire of twisted wires often groun_c_led-here. " Least vulnerable to electro—magnetlc
o ' ' o : C 1nductron : .
5. | Detected video sign:il 1. Bring twisted wires in front of the detector tubc, and
intermediate frequency ground a black wire.
amplifier circuit
2. Solder the heater choke and capacitor to the blue wire. (1} - Heater choke must be covered in
- o . : 'vmyl tube
Pay attentlon not to bnng them
in contact. L
(3) ltis advisable to wire the heater -
choke on a mica sheet,
%
- ]
E
)
_Qd
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No. - No.3, Part2

Title Wiring method of TV-set

‘Subject . | ‘Wiring of IF amplifier circuit

Material A set of parts and wiring
o -materials

Tool _.Pincers, nippers, soldering iron,

files, long-nosed side cutting
pliers. .

No. Q" Sequence. . Explanation Supplementary Notes
1. { " Preparations - Solder the parts terminals.
2. Grounding by soldering Ground directly onto the chassis. For soldering, use of a soldenng iron of :
: E h I : some 200 Wis recommended
3. _ Grid circuit - W{rg using bare conductors
4. '|' " Plate and Screén'grid_ L Use lugs. - Leads should be Kept apart from A.G.C. -
circuits . . . : circuit. The decoupling capacitor should
o o 2. Use short bare conductors. © be grounded near the socket. Avoid
coupling nuisance due to contact of the -
plate and screen grid: - 3
5.1 Cathode cirouit " Ground the cathode resistor directly onto the chassis.
o
o

—1'7__




(IVv)

No.

Né. 4, Part 2

Title

Wiring method of TV, set and '
cathode ray tube circuit © . -

* Subject .

_'Detection and video amplifier -
circuit - ‘ .

Material

" A set of TV set  and wiring
“materials, soldering rod.

“Tool -

' Soldering.iron, nippers, pincers,
. emery: paper, long-nosed side
cutting pliers. ' :

_No..

, - Explanation

' Sl]pple_meritar'\;r Notes

Sequence
I B Prg;jarations 1. Solder parts terminals beforehand.
2. Attach a resistoir'to series peaking coil in parallel.
ca20 D_ete_ctio_n Keep detector circuit element apart from the chassis. ~Frequency characteristics will be
e e . . ' o degraded by the increase of stray - | .
(1) Peaking coil . 1. Do not near AGG.C. by-pass capacitor to the detector - capacity (high frequency comer will 1
o ©7 circuit. . o . sag). B
(3 AGC.circuit 2. - Do not near A.G.C. to Bcircuit. e g
A _ . : . By
Peaking 3rom
m;; : Al
TChassis \ Tabesocket \Insulator tugs
3. | Video amplifier circuit Pay attention to isolate the video amplifier circuit from
_ : _ detector circuit.
(1) Peaking coil -
(2)  Load resistor Isolate the load resistor from ground.
(3} Coupling capacitor Isolate the c:oﬁ’pling capacitor from chassis.
(4) . Cathoderay tube - .
input-circuit -
(5)  Brightness control The leads of brightness control cireuit will become lengthy,
: . circuit but will not cause any difficulties.
(6) Tuner/discriminator - 1.~ The tuner/discriminator circuit should be apart from Owing to long leads. .
circuit the chassis. - - :
‘2. Do not near to B-circuit.
k¥
8
E
L
=4
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(TV)

No.

" No..5, Part 2

Title

Wiring of TV set

Subject -

. Deflection circuit '

Material '

A set of TV kit, wiring
materials B

Taool

. Soldering irbn; emery pa.per,
nippers, pincers; long-nosed side
cirtting pliers.

| No. |

Sequence , Explanation . Supplementary Notes-
“1: i _Rrep_a;_aﬁdns_ - T S_élder' parts leads.
2. | Syne.circut " | . 1. Compound tubes are mostly employed. Carefully’  Liability to have electromagnetic
: assort parts, and avoid overlapping. - induction. '
2. Avoid external _ele_ctrd_ﬁmgnétic induction.
.3. For integrating circuit; special .attention should be paid
- to the soldering of grounding wire and parts
arrangement. - o '
3 | Vertical circuit. - : 1. The shield wire to be led to the variable resistor (VR) 1. To avoid hum influence.
: S O T . * for vertical sync. control shoitld be grounded near the '
 variable resistor (One-spot grounding is preferable).
2. Do not near to the horizontal sync. circuit. 2. To avoid electromagnetic induction
: o ' to be caused by horizontal sync.
circuit. :
3. Pay attention in fitting the B-source circuit. 3. To avoid the influence of
SR o ‘ . horizontal sync. circuit.
& | Horizontal circuit .1.'Lay out AF.C.partsif ﬁrovided. _ Other effects should be taken into
: : : : T o - _ : consideration. '
2. The coutput tube circuit carries out high voltage emission, : _
and it leads should bé made as short as possible. Horned parts are lizble to discharge -
_ ' T - or develop coronas
‘3. Soldered parts of the high voltage circuit should be as
round as they can be formed.
-
£
g
[b]
m .
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(TV)

[ .
“gene oseltator No No. 6 Part 2
. igenerator . *; oscillator - oy - : _ . I
Q ' Q Horizonta dine | sciltoscops Title Adjustment of RF circuit -
oo —° Vertical Lmem . o (tuner c1rcu:t) .
Subject . |- Method of adjustmeht by sweep
- " generator
Material | TV set, 50 ~ 100 k€2, 10PF,
300 §2 o
Tool Sweep gener_ator, marker

oscillator, oscilloscope,
" trimming rod.

: ENU-_',

 Supplementary Notes

Sequence . .. _ - Explanation
. 1.-|  Preparations 1. Connect a resistor of about 100 — 50 k€2 to the " 1. Cut lead wires as short as possible.
- B - oscilloscope, and wire as illustrated above. Resistors should be of small type "
P (1/4w) for RF use. E
2. Connect sweép‘ generator as illustrated above. 2. Pay attention to the lmpedance
' B ' ' matchmg (300%). -
3. Connect a capacitor of some 10 PF, to the marker 3. Capacxtor should be as sma]l as poss1- '
' generator, and wire as illustrated above : b]e
4. Sele;:t a desired channel. 4. In case of turret type, begm mth No.1|
- channel, and for the rotary. type thh
No.11 channel. -
5. The vert!cal gain of the oscdioscope should be as ‘5. To reduce the sweep. output
large as poss:ble . ~. (Too much is nothmg but worse to
" view) :
2. | Make curves on oscil- 1. Bring curves to a good command view. .Mﬁ:i_mize.distortion.
' _loscope screen . P S . o :
R 2. Adjust the sweep output and oscilloscope vertical gain.
3 |- Adjust_ sweep output 1. Pay attention so as to make working range go beyond To avoid waveform distortion. -
: T - the linear section of Eg — Ip characteristics curve. : T
4. Try, to meddle with leads .| Allocate leads so that they may not change the character- Malma'téhmg of instrument, and the .
: of each instrument " istics. _ _ ~. | length and arrangement of leads may: -
: -take the advantage of the systern workmg
characteristics.
5. Generate a channel center | Marker output should be least yet able to be d1scnrm- . Channel center frequency
: frequency by mears of the|’ nated " fm=T I,
marker oscillator . - " £, = Video carrier frequency .
: _ -f2 = Audio carrier frequency
6. | AdjustL; andL, | Bring the center frequency to the center. Adjust the coupling between L, and L,. | '
7. | - Generate double marker’ | Marker output should be as little as possible. - Double marker cari be obtained in the
: with the marker oscillator : . o range of 4.5 MC by the marker
.tuned down with video generator.
carrier frequency _
8. | Adjust Ly and 14 In the-lower frequency range, adjust C, and C; to change ~Obtain a maximum output as shown in
. - the coupling between L; and L,. In the higher frequency the diagram below.,
_iaige adjust C, to change the coupling between Ly and Xfc?ﬁ;Mi Less than 3 db
9. Repeat the same method - | For the rotary type, begin with the highest channel. For
: for each channel the turret type, start with the lowest channel.
Method of using valve voltmeter and hlgh frequency ammeter.
Inpu(
CII’CLIIt
Osci"j"irl ’”’* S Plot t:_m out%ut curve b)fr_ shifting frequens
e cies from video carrier frequency to audio
|nput W?E‘W [:[ ¥ “%‘,"’5‘ point carrier frequency. anency
w cn_'c_ult Oscillator ) i n-
S H
5
-
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No. No.7, Part 2
Fig.1 Title Adjustment of video IF amplifier |
S circuit _ '
Lo e : Subject . ~ Adjustment of characteristics.
ES Material “TV set, 10 pF, 100—50 k£2.
5§ : Tool Marker generator, sweep
o ¥ _ . 18 ' - - | generator, oscilloscope, soldering
’ Ty : S iron, trimming rod.
Connect' four pieces of generator i O Oscillograph E.
ME2 1/3W resistor in - (o T gg\a;‘;@r J ol . : ' :
- parallel . . i i 2 9 o g ‘?_-] i
1 tll 1 i T
No. |  Sequence - B " Explanation : Supplementary Notes
0 SR O .Pfe.;:iar'atiqns o o oL ' Cease the dscillation bf the frcquency converter circuit. . - | 1. Cut off Bcircuit.
2 Prepare a shleldmg means as shown in Flg 1, and put it 2. Weaken the coupling -
on 6J6. : :
3. Stager 'audio trap 3. Shift the frequency to a lower
o S ' . value,
4. Apply a fixed voltage on the AGC cireuit, ' 4, Something like 3V battery voltage
C ' ' ‘will do. In case of D-A.G.C., no
3. Connect the oscilloscope as illustrated above. voltage is required, provided that
. : the time constant should be set at
6. Connect the sweep generator and marker oscillator to - - " arated value. (Otherwise,
* the grid in the prestage. o characteristics will change) ~ -
2] Adjustment’ R ‘Begin with the circuit nearest to the detector circuit. Adjust - ' '
' ' to the center frequency of the IF transformer.
3. ~ Put a 5002 resistor” | Provide a dampmg resistor for the adjusted transformer in | To avoid the influence of selectivity
: 'parallel o of IF transformer. .
-4, Proceed to the next trans- Carry out the same process as above for each stage.'
former : ' =
5. | Obtain overall character— ‘| Undo 50092 resistor all. -
" lStICS ' . _ S
“6. | = Adjust the character- - . | Mark the frequency, and adjust the trap.
. istics ' : :
Try tb change dampmg resistors- with
each other.
7. Check the. chéracteﬁsticé | Vary the bias voit'age which has been fixed at 3 V. ' When feedback has been carried out,
' , ' ' - : _ : characteristics will change.
8. | Examine overall character- | 1. Maladjustment is responsible for mistune. Repeat the adjustment.
istics beginning with the |} . - ' C Bring the fine tuner (variable capamtor}
RF ‘amplifier circuit 2. Adjust the oscillation frequency. _ _ at the center.
1. 7 For cohnectin’g'instrumehts soldering is preferable.
A
2. Prmnde a detector using germamum diode as shown on the right. When combined with Input X 8% Qutput
osczlloscope it can measure one transformer at a time, cons _
3. *“The adjustment can be also done using an oscﬂlator in combination with a valve
voltmeter connected in parallel to the detector and with an ammeter in series.
2
-
o
E
E.
=%
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(TV)

No. No.8, Part 2
Title Adjustment of video signal ampli-
' A fier circuit
,.‘»i_\'éat?r I f——— Subject Overall characteristics
vif 3= . ,\EU_' Material - | TV set _
| ' | Tool - _ Valve voltmeter (P type),
N . oscillator (50 == — 5 MC),
Canrrast:[ 1 cs= 8 soldering iron.
controlzz . Pk T
No. | Sequence - Explanation - Supplementary Notes
L. Preparations - - 1. Set the_oscﬂlétor at point A. 1. Pay attention to the output unpedance
o ' R g . of the oscillator.
2. Set the valve voltmeter (P type) at point B. 2. (1) Pay attention to the input capamty
o . S of the connections. :
3. Tumn the contrast control knob for a maximum value. (2} Remove socket from the cathode
! el . o . ray tube.
3. Correspondipg to the maximum gain
(Note that the stray capamty becomes
maximuim; t0o.)
2000 APpl}' LF oécillator | . “Turn the osci'llan.)r butput down but to the extent that the _ Too close examination is uﬁnecessary_.
| output resolution of the characteristics can surely be maintained. - : R
3.. 1" Recordthe dé_flection of .. | When changing the measuring range, adjust the voltmeter.
" the valve voltmeter - - co : o o
4, .| Apply HF oscillator output | Reduce output to a critical value at and over which the
' : ' 'charactenstms can be resolved. :
The output should be held constant for every frequency_.- '
5. | Record the deflection When changing the range, adjust the voltmeter. Prepare a characteristics curve.
of the valve voltmeter R o Gin
' N
e =205
Adjust using peaking coil.
Adjust the wire arrangeraent.
Usé oscilloscope and sweep generator for easy adjustment, if any. If 4.5 MC trap is 'provided, adjust it also.
[
=
<3
£
L
[+
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'No. No. 9, Part 2

Title Adjustment of Video Signal
amplifier circuit

Subject Method of using square wave -
:-generato'r : o

‘Material TV set, resistors 50-100k$2,

| qaw
Tool . " Oscilloscope, square wave

generator, soldering iron.

Sequence - Explanation ~ Supplementary Notes.
: 1. : 'Prep_ﬁraﬁons “1. Connect the-:s'quére_ _i:'vavé generator to poiﬁt A 1. Make leads as'shor{s as ﬁiSSible. -
2. Connect the oscilloscope to point B. 2. Use a small input capacity. oscillo-
. A scope to avoid waveform distortion.
S 3. Ma_:{imize the contrast.
2h A'p;ﬂy_ square wave ‘Make the oscillator output as small as possible.
. voltages .~ : T . '
3. Examine the waveforms . - Examine phase, level and other characteristics on the waveform o ' .
: -on the oscilloscope - and frequency; use 60 KC, 1000 KC and 100 KC square waves. . o o .
: : . R - s g o _ * —= Right iriputl it
I I : Iwavgform ] T
o : ., Low frequency.
<t eorner shifted
Mhe rightI .
‘Low frequency
. | corner shifted
to the left | )
: ) _J\/h/uading phase
. f]\‘/‘\Lagging.phése,_ )
Adjust Cand R
: in the circuit.
1
a4 Check constrast Examine waveforms.
Square waveforms genérat.ed by the oscillator can be accurately examined on the oscilloscope. ~ Compare waveforms by varying
_ _ R _ S _ : frequency.
[}
=
~
E .
ax
m .
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(Tv)

No. 10-1, Part 2

G@Eﬁﬂausg A

we— . L*I

D5 BBy

Ne.
. Title Adjustment of audio amphﬁer
. circuit
Bubject Intermediate f_requ'f;ncy circuit and| "
Lo ratio detector circuit : :
‘Material LTV set
“Tool. Oscilloscope, trxmmmg rod, valve

voltmeter, test osciliator, sweep

Ta ¢  generator
When u51ng oscil-
loseope, disconnect
- .one end of capacltor
SRRt ERERT ‘leads. . e
“|No. | Sequence R Explanatlon Supplementary Notes -
11, Preparations =~ 1. Connect the tést oscﬂlator as mstmcted above. 1. Connect an ammeter as mstructed
S (valve voltmeter) : . above. (In case of voltmeter,
1+ _ _ dlsconnected ammeter)
; 2. In case a vo]t'metér.z's used. 2 Arrange the sweep generator- '
SR L {output impedance: 75 Q) as m the:
. .marker generator. : R
2, " |. Generate 4.5 MC This frequen'cy serves as an audio center frequency.
S by the osclllator . _ . S
3. .Adjust_ the limiter Connect V.V, to point Xy, and adjust L and L, to obtam a
s . : maximum mdlcatmn _ :
4, Adjustment of Ly - ‘Obtain a maximum deflection of V.V by adjusting dust core.
5. Adjus’tmcnt of Ly Connect V.V. to X,, and reduce output to a minimum.
6. 'Change the test oscillator - | Connéct V.V.to X3, and measufe its deflections. Obtain the
o frequency within +200 XC. S ' characteristics shown
~ on theleft. If not
- possible, readjust L,
’ Lz N L3 and Lq'. q
If V.V. pointer deflects in the negatsve
direction, reverse the connection -of
VvV, .
ﬁ :
=S
B
23
I
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No.

No. 10-2, Part 2

Title

Adjustment of audio amplifier
circuit - :

Subject

Intermediate frequency amplifier

Material

circuit and detector circuit

TV-set

' Tool

Oscﬂloscope, tr'imming rod,
valve voltemeter, test
oscillator, sweep generator

- Sequence . - . Exaplanation Supplementary Notes
1. Pfepaf_éatidns"__ ‘ 1. Connect thé marker generator and sweep generator -
‘ . (Sweep generator) - ‘to A, _—

L ' ' 2 R Conﬁgct oscilloscope to X.

2. ' Adjust the sweep Make the frequency range of sweep
S generator 4.5 MC -generator cover some £200 kC.
3.0 {0 1Adjust Ly, La, Ls " _' S-curve will emerge from the oscilloscope. (Its shape is as shown Adjust Ly and L s0 as to give

agd Ls on the right) o - ‘symmetry to the S<curve.
44H,
46MC
4 Apply mar_kér_sighal-' When marker signal (4.5 MC) is applied, beat will develop. . -Readjust Ly and Lq if the
: C - E Shift frequency within ¥ 150 kC to check characteristics. characteristics fail to attain the
o S S . above curve. :
L
=}
[:*]
- B
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No. No.1l, Part’ 2
Title Adjustment of sync. circuit

" Subject Adjustment of waveform
Material TV set, 100k 0.1 uF
Tool QOscilioscope

‘No.

Supplemen"t:'ar‘y Notes

Se‘clt_:enl:"e - "Explanation
1. 'Pteparatio'hs - 1. - Connect a resistor of 100 k&2 to the oscilloscope. 1. DlStOTthIl of synchronous
s : : ' o waveform.’ . _
2. Receive waves. 2. To be replaced by the pattern '
o ' generator. (In this case, pull out the |-
. oscilloscope tube S :
2.0 Connect the oscﬂloscope Watch input wavefofms of the discriminating tube. : Vertica' . .
probe to pomt A R S ' lJLI , I-LL| sync. signa:
o  Vidso signal -, o Hoei.ionte!.-
~3.0 ] Connect the oscﬂloscope : Wzitch ihpilt waveforms of the amplifier tube. i o T . o
scope probe to point B S o . ; ' i Approx. 25 Vpp,
1 | .
: : /_lnco_rrect phase |
! H H ” adjustment
4, Connect the oscﬂloscope- Examine the ontput waveforms of the ampliﬁer tube-. _ : '
probe to point C 1 ' ' : Approx 50 V op
. : Aright}
{ . .
_':5. i Connect the oschoscope Adjﬁstthe oscilloscope synchronous frequency to ' : S
: : probe to point D. 30 cfs. (The waveform as shown on the right}’ _ : '
Mf Vertical syne.”
sngnal :
6. | - Connect the oscilloscope ‘Adjust the oscilloscope to 7875-¢fs. '
: probe to point E - | (The waveform on the right) Horizontal sync.
S T : siganl
When it is required to connect capacitors to the oécilloscope, consult the following,
: Honzontal sync. e about 100 PF
V_erncal 3 T about 0.1 uF
-
o
E
)
m. .
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No. No. 12, Part 2
Title Adjustment of deflection circuit :
Subject Adjustment of vertmal oscﬂlatmg
: i circuit - :
Material Resistor of 100 k.Q or s0
. Tool " . Low frequency oscillator,

oscilloscope

, “Sequence - Expfanation ~Supplementary Notes
L Preparations : Connect a 100 k2 resistor to the verncal deflection circuit of When using direct connecting
: the oscxlloscope : : | terminal, do not-use the resistor. -
2 Watch waveforms 1. C_ori'nect the oscilloscope to point A as instructed in the above | R . o
o R : d;agrar’n, a_nd examine the waveforms on the grid circuit. F - Check as 1o how much N
' a5py voltage corresponds. to
unit division of the oscil— ‘
2. Connect the oscﬂloscope to point B to examine the plate lascope. ) -
) waveforms. . : o
- : ' 'imgv
3. Connect the oscﬂloscope to point C to examine serration ' ”h l’h -!'::Jjgog '
Wavet"oms . P S
W: 3007
R
3. Measure the oscdlatmg - Connect the oscﬁloscoPe as mstmcted in the above diagram, and:
: frequency : obtain Lxssajou s ﬁgures
_ 4,' Measure with R i in - In case 0f 60 #o cfs, vary R or C to bring R in center.
center L o - '
- When measuring the fre_qﬁéncy’, the adjustment can be done by superim'posing the synchronous signals over the wave_form'.
2
S
=
[+
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(TV)

No.

No.13 Part 2

Title

Adjustment of vartical deflection

~ circuit

Subject

Adjustrrient of output circuit
waveform '

Materials

Resistors (100.k.Q, 50§2), paste

Tools

Soldering iron, pincers,
oscilloscope

| No.

Supplementary Notes

.- Sequence " Explanation
| 1 ' 'Prepéra't'iohs Connect a resistor of some 100 k€2 to the oscillosbope.
2 ' Cbnnec_t the oscil Obtain the pattems. shown on the right. B
- loscope to the grid ATB57
- ‘of the output tube _ _,_
] 3. Con'ﬁ'ect the oscit- Obtain the patterns shown on the right.
o loscope to the plate ' : .
. of the output tube
4 | Examine the secondary . | Connect a 50 S resistor by disconnecting the part marked S ! -
current waveforms with X. : ' X
i _ _ . /l/ 807
1 Adjustment should be done while watching the raster on the screen of the cathode ray tij_be.
'_g .
2

— 28 —




(Tv)

o : No. No. 14, Part 2
S T . .
I T WA B Title Adjustment of horizontal deflec-
: i - Vi W v b % tion circuit : ,
SR @H YA k- Subject Adjustment of pulse width AF.C.
‘ (- ] s N = Materials TV set, soldering rods, flux
R ! 1al - - Blocking - 2 €8 @ > h et )
SR sﬁ:c‘ﬁ?gniusi S 1 | : tr:nsfor%er §§§; ’ capacitor (30 PF)
- signal ‘ -1 T - @gE _ o
s A 3 %;r Fg5+8 Tools _ Oscilloscope, trimming rod
< A : : ' -
:];anking f: - :
No. | - Seguence _ _ Explanatign Supplementary Notes
‘1. Prepargtions _ Connect a 30 PF capacitor to the oscilloscope.
2. 7| Set VRat the center -
-1 of rotation
3. | Short circuit the tunig
' - coil for frequency *
stabilization =
w4 | Recé_i\}e TV waves
kS Adjust L; and Lo - Tune with horizontal oscillating frequenties 15 kCand 75 kC. Measure by nearing the
o : o S : _ : or adjust on the Lissajou’s figures ot
"broadcasting signals. o
6. Adjustment of loc}ﬁng Adjust the locking capacitor to stabilize the synchroni- .
capacitor E zation: ' : - For
L o o B N o e [
7. | Examine V, grid Connect the oscilloscope to the Vy grid, and try to turn VR.
- waveform - o :
. 8. _Examine V; grid Connect the oscilloscope to Vs grid. " Faulty oscilloscope connection
waveform : o ' tends to cause abnormal oscillations.
9. _Ei;anﬁhe V, plate Connect the'o‘scﬂloscope"to V2 plate.
~waveform o
10. ‘Release the stahil'izing :
' - coil from short-circuit
11. Connect the oscilloscope Obt;lu'nla tfigbure ;hown
to point A, and adjust L;. 7~ on the left by adjusting
opems " ? /\/] L; (Place VR at the
' center of rotation)
12. If the synchron_ism'is
not stable adjust it
~ repeatedly
£
IR 3
=
it
24
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(V)

: No. No, 15, Part 2
. - Horizontal
- oscillation = (F} . Title Adjustment of horizontal
mLar. ' S deflection circuit
Subject Adjustment of tooth-wave
_ AFC circuit
T Materials | 100k (100 pF)
B ’"P Tools Oscilloscope tnmmmg rod,
Z z "Horizontal o ' screw driver, soldermg iron
. : - ! l - stabilizing
o e * ave A Harizontal deflegtion. | coil
lf ic:sl_ggla:l;ega are @ _ Gutput {across width *
circuit : ‘ control coil)
‘No.| - Sequence . ~ . Explanation Supplementary Notes
1.1 Préparations 1. . Shortircuit the horizontal stabilizing coil.
2. Receive the waves. .
3. Set the horizontal control at the center of ratation.
2. | Examine waveforms on _
-.pomtA ' ' e
' Tepsr  Positive synchronous
Wiﬁ»w_ signals. : o
3. | . Examine waveforms ' : ‘The size of negative sync. sngnals .
on point B M Negative synchronous : should be equal to-that of pos:twe o
' ' . signals ones.” Lengthen the. flyback time
of the saw-tooth.wave as compared
_ _with the width- of synchronous signal-
4. _Examme wavefbnns; o : -
“on point C ' ¥
5. Exémine waveforms _
' on point D L
6. | ' Release the Horizontal’
_ stabxhzmg coil, and
- adjust it.
7. Examine the waveforms | . Adjust the horizontal stabﬂzzmg coil to make pulses slightly AR
: on point E - . lower than the crest of the wave. o ' /\U\//\fl :
8. _Examine the waveforms | With VR (horizontal control) turned in either direction, the This wave is applied to the gnd of
) ‘on point F synchronism shoUId not be stepped out. .. NPV the output tube.
- When a picture gets hatched, warped on the upper part or ‘
. isliable to be warped adjust C, and Cz
9, Examine synchronism
g
8
g
Q@
2
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(V)

No. . No. 16, Part 2
Title Adjustment of horizontal -
_ deflection circuit
' Subjéci e ‘Adjustment of output circuit
Materials | . 50 £2, 100 PF (100 kS2)
Taols . Oscilloscope, trimming rod -
| :No.| Sequence 7 _ Explanatlon _ Supplementary Notes
L --_Ifrébai:aﬁons'_' " ‘1. Connect 100 pF (or 100 k) to the horizontal drive o :
: Lo ' clrcult of the oscillosr;ope
"'2-.‘ _':_Examme the waveforms AT S . .
weofeeon pomt A M_ﬂf"mf’ o Adjust the drive capacitor. Suppress the input leveltoa
' o ' : _ R suitable value
3. | Examine waveforms - S '
© -] -on point B, - A A
4. | Examine waveforms o : :
-~ onpointC . IR Get near the point C, but
el do not contact directly..
5.1 Examine waveforms R .
onpoint D’ Y
B IWE_;LJW
6. | Connectaresistor
as instructed in Fig. 2 - -
7. |" Examine yoke current . Connect the oscilloscope across the resistor (50 £2). /V\ Adjust the r‘irive,cap_acitor,‘
. waveforms. - ' _ I linearity coil, and width coil. -
8. ~ After adJUStment
' . dismantle the resistor,
- (50 Q)
Adjusﬁhent sﬁould be done while watching the rasters on the screen. If there is no input, the tubes will be overloaded.
g
[+
2
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(TV)

» ' No. " No.17 Part2
;o " | =5 " High volt Title - Adjustment of high voltage
. . igh voltage . . i

’!-Torizonta: ) rectifier tube : recuﬁer circult

output tubs Subject Voltage adjustment
g Materials | TV set .
3 . . . .
§ ; Tools Screw drivers, high voltage meter
o Horizontal _ _ : _
g defiectian .. ;
g coil

Explénat_ion

*Supplementary Notes’

No. Sequence.
‘1. | Preparations’ - - Ground the high v-dltage ‘meter securely. . Electrie shock danger is involved.
2, '_ .Examine the ign'iting S The hézite_:f should be cherry red. Adjust by increasing or - R_ed‘h'ot.heater will shorten the_
.conditions of the heater decreasing resistance valie of the resistor connected in service life and degrade the character-
e BN series to the heater _ istics of the tube.
3. .. Geta screw driver Measure the distance over which discharge develops. This ' Use a well-insulated scre'v_s} driver.
B near the plate to distance provides a clue upon which to know the given - L ' :
discharge voltage. . - - '
4. ~Measure a rectifier ‘Measure on the high voltage meter. -
‘ voltage ' ' : .
Pay attention to dust particles, hur_nidjty, etc. ‘Utmost attention must be exercised at all times when measuring high voltages.
2
=
E
O
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(V)

' D No. No. 18 Part 2 _
: \on t;ap - Title _ Adjustment of cathode'ray tube |-
‘f‘\/ S Subject : Adjus’;fnent of cathode ray tube
= Materisls | TVset |
—¥ Tools Circuit tester
L
A : G2 G K
Nttt

* Electron gun

Supplementary Notes

No. _Sé_que_nce o Explanation
1. | . Preparations - 1. Work the TV set Pattern generator can be used
: : : ' : _ instead.’ .
2. Recewe TV broadcas_ting signals. -
2. Brightness control “Turn the brightness control, and measure voltages. (Approx. 40 — 70 V).
3. | - Adjustment of jon- Maximize the brightness on the screen. " 1. Do not mar the fluorescent
' :trap l_ocatio_n ' : ' ' screen.

2. Use iron trap to conform to the.
specifications of the cathode
ay tube.

‘4, 'C_en:t'ering the picture Canter the raster by adjustmg the deﬂecnon coil and the
: . centenng magnet '
5. . Adjustment of focus -Focus the. picture by means of the adjusting resnstor whichis . The same is applicable to the
: : connected in parallel w1th the focus coil. electrostatic focusing system..
E
El
g
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(TV) .

No.

No. 19, Part 2

Title

Adjustment of audio detection
- circuit

Adjus'tr'n.er_‘it 'of gated_heam o

detector circuit
Materials | TV set
Tools Oscnlloscope ‘frimming rod, sweeP

generator, marker generator

~ Explanation .

Suppiementary'N'otes '

' Sequ’éhte:'=- a
1 - Prepurations I :C;Onnect the sweep genérﬁtor and marker generat_or N The output impedance of the sweep
L R i to pomt A. ' ' : generator is 75 §2.
2. Connect the oscllloscope to pomt B thh 100 kﬂ
" .- resistor. being connected to the oscilloscope.
2. |~ Tune the Vcenter"frennency- | Delineate S-lettered figure on the screen. Sweep frequenmes should be
= of the sweep generatorto ' |- . SRR o :E;ZOO kC
435MC .
-3. - Tune the marker - Minimize the 400 c/s o'utnut on the screen.
- generator to 4.5 MC - . S : SR
(Modulate a marker
- frequency of 4.5 MC with
400¢/s).
4. |- Adjus_t VR : Bfing R at the center of rotation
5. | Adjust Ly andL, Mziximizer.Sfletteréd figure.
6. | - Adjust '_Lg, ‘Bring 4.5 MC “marker at the center.
7 | Shift the markcr in both Check to see if the marker just lies on the crest of 5 lettered If not, readjust L1 ;L,, Ly and VR.
' - directions . curve when shifted within +£150 kC, - _ :
(2]
12
E A method of adjustment upon actual signal reception.
1. Preparations Receive broadcasting signals. _
2 Turn Ly “Frace a point at which buzzing sound is minimized whereas The tuning frequency of Ls is 4.5 MC.
T : the audio signal is maximized. Therefore, the center of S-lettered =~ |-
- . curve should come to 4.5 MC..In this |~
case, the buzzing sound should be '
mmlmlzcd :
3. - Turn R Trace a point at which buzzing sound can be minimized.
4, Tum L, ' Trace a pbint at which speaker sounds the loudest.
5. Turmn L, Trace a point at which s'peaker sounds the loudest.
6. Repeat the adjustment ° Trace a point at which the buzzing sounds are minimized Make R as near the center of rotation
“of L3, R, Ly and Ly while maximizing the voice. as possible.
£
g
.
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.Audio \.F. amp.
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