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PREFACE

We have the pleasure in publishing_a book '"Measurement of
Television Broadcasting'Facilities", thanks to the cooperation
of the Technical Training Division of Japan Broadcasting

Corporation {NHK).

This book aims at serving as a reference book for the
adjustment and testing of IV broadcasting facilities by provid-
‘ing for a reader not only interpretations of principles and
mensurations of the measufing'equipments indispensable to the
adjustment and testing of TV bréad¢asting facilities bub also
descriptions of the methods of measuremeﬁt énd perfommance
specifications being applied to the television broadcasting

. facilities in Japan,

We hope. that this book will be widely utilized among the

engineers engaging in the.telé?ision broadcasting.
. . K . N

PA/ = Y

Sinichki Shibusawa

 Director General

Overseas Technical Cooperation Agency
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METHOD OF HEASURZMENT




L.

‘Measuring Instrument

1.

Oscilloucope

Oscilloscopes ave olassified rouglily into =
simple type and a triggered typs. The difference
between them is that the triggered type is made
suitable for observing complicate wave forms such as
pulses and others of Television, while the simple
type is capable of observing only periodic waves. The
triggered type dis, in addition, designed poussible for
measuring levels of signels snd widths of pulses, ete.
quantitatively,

In case of the simple lype ogscilloscope. it
shapes sync signals from the input signal, ard with
the sync signalc as its trigger pulses, it mekes saw-
tooth waves, However, its sheping circuit is incom-
plete and that unlesz the periosd of = savw-tooth wave
generating circuit eoincides with the integral multi-
ple of the period of the sync signal, sweep is not
pulled into syne., Therefore, it jas a defect that a
wave form on the oscilloscope does not become station-
ary unless the input signal is a péricdic wave.

. : =y ’ . " ’ /.‘-""'\\ .
et N /ON
R ""_ . . ‘-w/'/E._ ] Al

\ K.

/

Signal

- ﬁorizontai f /gf”//\/' f’f&/
' Sweep Saw- \/” : ”’/%f//_ /. :
tooth wave | _

On the contrary. in case of the triggered type,
it creates square waves by slicing sigmals once with
the Schmidt circuit, and by differentiating them
makes trigger pulses, bhen makes saw-tooth waves by



the multivibrator. Therefore, it will meke a perfect
trigger pulse even for an irregular signal, and also
produce one sweep saw-tooth wave for a single t:p_igger _
pulse so that perfect synchronization will result even
if a signal is irregular, also arbitrary selection of

" gweep fraequencies is possible. g S

Furthermore, such an advantages as being able to
synchronize even with a single shot of pulse proves
it very effective to the sync oi TV signal.

—"L'"""\‘? -
AN

Input Signal T

y "

. Y e

Sliced Hegtangular -—-] ] - ] ' ] I L-—"

Wave ’

. . A A

Irigger Pulse =y A i
L

. In case of the friggered type, the vertical axisz
amplifier is bullt as DC amplifier so thet measuring
IC levels are possible., It is .also wide-band, and
gererally U0 - 15Mc is the type popularly used, also
guch models ag 50Mc¢ or even higher are available.

_ in the ti’iggered ty'pe,' the _sensitivi'ty of
vertical axis and horieontal exis ig celibrefed in

advance so that guantitative measurements are posgsible.

_ hmong this type, one for TV use is able to per-
form the delayed sweep. :

The delayefl sueep means ‘_ch-at it does not sweep



in synchronizing with the input signal, bub is
-devized to delay suweeping for the srbitrary time
by "lagging the goneration of saw-tooth
- wave for the zweep of oscilloscope. For
instance, while synchronizing with the vertical sync
signal of TV al the time of actusgl sweep, it sweeps
-such arbitrary portions as the center of one field
and next vertical sync signal, etc., which portion
can be magnified for observation.

. \/\/-v . —
—
Input Signal FL r"’f |f|lfHLli“[fi|fifH1J
~ (One Frame)
First Saw-tooth wave \dm__,,w4—4~f4*‘—“_’_ﬂ_“

Sy

N | R -

Wave Porm through
Slice & Mult;a

Differential Fulse i\

Second Saw-tooth Wave ~;__////,//1

The principle is that a synchronized one frame
saw-tooth wave made from the vertical syne siguzl is
sliced 2t an arbiirdry. position, and the resultant
square wave is d}i;erentlgied then acts as the
- trigger pulse to mzke the saw—mooth wave for sween.
On this occasion, the selection of slicing level
~makes it ponalble to ch005e the pos 1tlor of sweep.

The'trlggered‘type oscilloSCOpe is able to perform
. an magnifieation sweep. The increase of horizontal
wo@g ve1001t, is the generz) practice Lo cause the
expanaion to the horizontel direction, However, if
a portion desired to be expanded for observation
positions at the right end of & screen, the increase
of & .sweep velocity will cause the portion to meve to
“the right simul baneously with the expansion, and
“eventually the portion would ¢ a0 beyond the screen to
become invisible. Contrary to this, use of the
magnification . sweop will canse the expansion o go to

left and right from the center, thus making it possible
to attain the purposo :



Portion de51rod /S”‘* When' Sweep p— <;Q£) .
t> enlarge tL\ Speed is W
increased

Braun Tube

‘.‘/"-i
= When -/ ié,\\

magni-
fied
1.1 8ynchroscope
1.1.1 Principle
 [FerEea 2T
1 - T
Vert. Inpute—- Anp. _ }1'*m_“_“_ : _jgl\\

)

.-Int 7.‘ | ._ ' [”_X\\:%;,/
. T

sxternal e — T
:.; ne el [ M4 no, r_a‘:‘— [Tori- M\
S Co Tkt mp.,ﬂtooth ~ zontal
[ e i)
iben. | jhmp. |

Thc gbnerql step is that. Q1gnmls from the VEIthtl_
input are amplified at the vertiecal amplifier then
fed teo Y axis of Braun tube and part of the signzls
from the vertical amplifier is sync-amplified to use-
it for the sync of saw-tooth wave generator. Ag the
result, produced are saw-tooth waves synchronizing
with the input signal, which are amplifiszd by the
_horlzontpl ampllflor and fed to X axis, _

Among trlggercd types, there ia a.modwl com- -
mereially called- synchroscope Though being the same
dn principle as mentioned above, this qvnchcoqccpe o

~amploys shrping clrcult and sweep multivibrator ete.
-for the ssction of gsync amp. and saw-tooth wave '
gcnerntur, be51deq verions mwilisry circuits attached-



such ﬁs, for instance, voltage calibrator, calibration
-marker for sweep velocity, sweep gate, indication
output of scanning line and delayed sweep, etc.

Deff, ’ Dela ‘Brown Tabe v
Input Sensiivity Vi i elay
o 70, ""A’are e Amp. Amp, [ \Corcuit V Defl Plate
e[t [V e et i

Calib S B ¢ i
Geﬁeraz‘?r i ‘ Scanning

. Leme fod
_I - Brown. ube Out put

calib Volt
Out ot

o_

e, Syme. Horiz Display | | Trig L_ g g}‘:f;f [__LS‘U»:Z;J | | 7 Defl —L Brown Tube

Ext -.'s‘s}eep Switch - Ampo Forml, Vib Amp. | T goriz, Defl,
nput ] T _ Plate
LSwee Holed, :
o
Symc | |Sweep Sweep Spead Corenit
Separat Deldy Calié Marker
Circuct | | Gean Gen

L L_.. te Brown Tube

Ext. Brightness
Modu! Terminal

Vert Poamition--— 5

‘Horiz. Position-J |
(o ] o) ; j { Marker Ampl.

S o bl _ |
“Intenaity || - /—\ 0} /¢ Marker Time Sec
. : ,

U |
_.Focus \\\ \\ : . / Y Hormz. Dlsplgyi
Scale Illum \\\ o ol /1 Field snige
.. Ve . . ) '. A
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1L1E, L Trig., Level
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: ; . " Ext, Trig in

r De la); Pime
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Fover On - '~ Sweep Time Fine
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: The btrigger shaping cirouit is a sort of mqltiT
- vibrator called Schmidt circuit, and the following is
the diagram of its principle.

N //\\ (Tevel A) Vi Input

1£_ &i\_//] M (Level B)
t L ’i\ T

_J.\ \ \ Deffierentinted Wave Forn
— ——wr .J | '\«'l.-’"_"

As shown in the diagram, suppose @ signel enters

- to Yy ogrid and when the input signal rises to a
cevtsin level (level 4), the risen part at the grid
is conveyed to the plate causing the potential te
decline. The declined potential is voltage-divided,
then carried te ¥y grid, and because of this, the -
common cathode potential intends to decline, and
since the cathode is common to' ¥y and Vy, the Vy

" plate wanis 1o decline further, which gction will
again cause the Vg grid to drop more. That is, feed--
back is taken plage for short time, so.that at the

~ ¥y plate, the signal appears as a sharply rising
rectangular wave. | . o

A

| . .
[—d————i Vy Plate Output

Mso, when the input signél-drdps to reach a
certain level (1eyel B)s feedback dirécted opposite



to the former is taken place, and when loops become
~cutoff, the feedback stops. Accordingly, Vi plate
becomes & rﬁt:t.—;Ln,gu'Lar wave by repeating saturation
and cutoff, which will be differentiated  and uqrm as
the trlggesr pulse.

The above refers to the diagram of the principle,
however, bthe actugl cirecuit is built as Fyllows:

Trigger
O Sﬁfgc'ﬁf Lercuid |

-
Sehmidt Cirewisd
+225V +225

Oifferential
Cerewe
E78  Oudmud Pudse

“®

| _Trigger Amp |
j 1

+1/00V

- Haoy 2471

Tr;,gger

s SR | Level A
n ger SWi '_l- : Lk vel Adjust _
aridy 7T L . .

Examp[e of Tngger Shaping - Czrau,f usmg schmidt. Circait
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The sweep multivibrator in the above diagram
generates square waves by the input trigger, and
Miller integrator will vaxy. the square waves into
saw-tooth waves,

@ ’_/ A

o DR%

\>1)

Suppose the'gain of the amplifier is G, an
equivalent capacity becomes (1+G)C due to Miller
effect. The ¥Miller integrator is a circuit making
uge of this concept and it has a feature of good

linearity. Among models of thls kind, Filler run-up

cirecuit is chiefly uoed

% Hold-off cirpuit is a circuil designed to prevent

the sweep signal {rom Tegeneration due tc the
enftry of trigger pulse during the sweep.

* Scanning line indicating outpuﬁ.aims to easily

discriminate an area being seen on the oscil-

=+

loscope by turning the area to white stripe

when the pulse of sweep multivibrator is super-

- imposed: on the ing ut signal and fed to the
“monitor, .

'r,anlte Stripe
(being seen on the
. Dsc:lloucope)




Lach ¥neh of Synchroscope

- Expl

here becausé the synchroscope h

anation on the meanihg of each knob is given

ag many places to contnol

and it is advisable to keep in mind those underiined.

Power On

Scale illum.
A5 t}. gn
Foeus,

Infensity,

Marker time usec.

Marker Ampl.

" Hord zontal diéplay

Bxt. sweep.
‘line sweep..
Main sweep.,
Delayed
sweep.

Delay time.

Yertical defl.

" sens, V/eH.

Vertical Varisble,"

Power gource switch.

I1lumination for scale on Braun
tube,

Astiggmatism control of Braun tube,
Focus control of Braun tube.
Brizhtness contrel of Braun tube.

Switching of time scale (marker)
for the calibration of sweep time,

Light spoti control of time scale,

In cawe of sueep by the ex{,ernal
slgnaﬂ .

In Cawe of SWEPD by the- power B

saurce ffﬂcuenqy

In case of doing normal sweep. |

In cawe of doing delayea sweep

'Lontrml of delay time when to

perloxﬂ delayed SWRAD.

Switchii ng of the uenSltl\flt}’ of.

vertiwal amplmf1er,

Fine control of the sendltlvlty of
vertieal amplifier,
Full -furning to the right corres-

ponds to the value 1nd1<:ated.

e 10—



Sweep time. |

Sweep time fine.

or Line Phase.

Stability.

or Sweep Ampl.

Trig Level.,

Switching of internal sveep time.

Fine control of internal sweep
vime. Tull turning to the right
corresponds tc the value
indicatead,

Becomes the phase controller

when set on the power source
frequency, '

Synchronizing with a vidso signal
to be observed. From the extreme
left, turn gradually to the right
and stop when synchronized to
make the wave form stationzry
{Trigger Sweep).

At this time, set the Trig Leval
on the center (zero).

Becomes' the sweep amplitude
controller only on the oceasion
ol externzl sweep oOT pOWer source
sweeyp. '

A slignt shift of a wave form

- from the initial synchronizing

point is noticed by varying the
Lrig, Level after controlling the
stability to meke the wave form '
stationary. - Set it on the

. position easy to observe.

When the stability can not be
controlled satisfactorily, adjust

it right before the start of sweep

and- try to vary Trig. Level.

- -(Note) Trig. Level does not work

at AC Aubc ané H.¥F. Bync.
of Trig., Mede.

- 11 -



Input Sel.

AT Autot

H.¥. Syne.

Switching input impedance hetween
13140, (4C,DC) and 750 (aC, ™).
At the time of Cal (AC, DC), the
calibration voltage enters to the

vertical azis.

On the above ocecasion, calibrsbion
voltage indicated enter to the

i

vartical axig

Select one of the following modes
in accordance with the input
signal to obsarve,

100 - 500 Ko (Trig. Level does not
work) . '

fiore thun 1 bic.

D¢, and Ultra-low frequency.

Above 100 Xc
W Sync. of TV signal.
switching to Slope + or - when SWa]

is intended frow the rise of ¢nput
Sléﬂ%l nr thc fail,

On the ocension of

inbernal “gweep. INF.

On the cceasion of :
power sourie svecp. Line.

On the oceasion of

external SWerp. o Ext.

Phe above-mentioned input sigual
Wwill change to the power source
ahd the external 3ignal for the
logt two rcspnc1lvbly.



1.1.3 Main Usage of SynchfoséoPe

Cannect: the 5ynuhron131n” signal to 5IG. IN and
put the synchroscope to work by the following pre~
cedures.

(1) Use of the internal sync (INT) at normsi sveep.

a. Putting the power sburca gwitch "on", first initintes
. the low voltage on, then the high voltage on 30 seconds
-1ater.

b. . Bet each knob on the following position.

Trig Level ' Center

Stability Maximum Counter-clockwise
o Direction

Trig Slope - INT

Trig Mode A.C. Auto

Horizonbal Display Hain Sweep x
Sweep Time Fine o Eaximgﬂ {lockwise Direction
Verlical Vaviable ¢ o

: Input‘Self R :'A;C; (759)-

¢. ‘lncrease Intens&tf o’ the extent that the spot become
'_qllghtly visible.

'ﬁy Hermzontgl P051tnon'and Vertical Bosiiion, try to
have the spot appearing at the left end.

By Focus - and Astlgmatlsm adjust tbe 3pot to hecome
‘e small as p085101e.

~ d. Then, turn Stabillty gradnaily to the c100pwise

- direction and stop when the sweep begins and the wave
form becomes stationary. '

- .1-3:_ .'



(2)

)

Alse, largeness of the wave form and sweep time are.
adjusted by Vertical seus and Sweep time respectively,

ext, switch Trig ilode to A.C. Slow an;l repeat the
above operation. when the wave form becomes stationar;,
vary Trig Level to observe the variation of the positiy

of left end of the weve from. (adjustment of the
synchronizing point by Slope of trigger wave form)

Use of the external sync (EXT) at nommal sweep.

It is convenient to trigger the synchroscope by the
external sync signal {for example H. D.) as it is
free from causing a snatchy sweep by varying Vert.
Defl. 3ens,

Trig GSlope BT -

Trig Input Feed H.D. Signal

Same operaticn es in (1) will go.

Use of the internal syne {INF) at deleyed sweep.

It is convenient vhen to obsarve the area of V sync -
of TV signal. ' '

Trig iode - ¥ (or A.C. Fast.)': c

Horizontgl display Delay sweep x 1

Stability - Heaximun Clockwige Direc‘éibn

2

ame operation zs in {1) will do.

A

ot}

se of the externzl sync (EXTY). .at'_.délayed sweep.

It is encugk to vary the state of (3) in t‘he‘ i‘ollbwing.

- Defl. Sens,

poirts, and similarly to (2), it is not affected by

Trig Slope - BAT -
T - En : . : . : |
;15‘ Input ~ Peed the Synchronizing signal Sync.

;]_[*,_..



1.2

Dual Trace Oscilloscoge

As a new type, transistorized dusl trace
cllloscopes are available,
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Vertical Amp Unit
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_ This is a vertical emplifier unit built in two
phenomena amplifier. The (6) knob is sble to select
CH-A only, CH-B cnly, Dual Trace (CIOF and ALTEX),

Addition (ADDEDR) and Difference (DIFF), etec.

O “Imal~Trace", “ClHOP" provides such a
sweep as it continues while the nigh-speed switch
performs switchover between 4 and B, chopping
them off in shori space of time, aecordingly,
each wave form, while a sweep speed is slow,
appears to be a conbinuous wave form, however,
when the sweep speed vecomes rapid, the wave
form i seen chopping, so that thi

¢ iz used vwhen
aweep speed is slowed down. ' '

r—-—— -

On the contrary, in cuge of "a0TERY, that
is. the abbrevigtion of Alternzsie, =
ducted alternstively A dnd B.  That is, it.
aveeps A first, then I and A zgain, which sweep

" will cause z ficker when the sweer speed is
glow. fTherefore, thds ig used when sweer speed
~is made quick.

— 19';



rADRED witl offer a wave ?Ql‘m whiich fg ik
addition of two phencmenc.

L

L o i
A . .::_ }: - \_}” -3 ) } E_
B Y . _‘ |

Tt is convenient To use this for making up
the shzss dilference bebtweon two phenowmens ag shep

W

in the following.

o “"*»L‘

{‘ “Li?fu"t r“f PhﬂaL
J"' ' _

NELEE, ubielh is uhe s.s;nrev* sa‘z:lar! of e) i-

i

ferenecs, is used for the casne where egualizing o
levels of two signals iu ::‘ieswc.ﬁ sin _mimmir.m ?5
the same usape as in ﬁDI} o

Foy XA pie, the z‘cilamng czmgv‘“m wands te
fing 2 si@nhdl difference betwveen the both
ends of (. In tkis cagse, apply. YDIFFY; so that
a f‘z?ir“rezma between A-and B, thet is, the
;;afefmgla;‘daé‘sz‘enf“e bmtﬁeﬁn the bom erds of o,
can be seen,




L A-t ‘ I v st A
,I—Hw )

T B
I

i
"Also, "Comparison Voltage', when used, makes

it possible to insel a comparison voltage o
CH-B in case of attempting the observation of a
DC phenomenon a2t a place like A where =B is being
" fed. In this case, put CH-A on DC Amp, then

touch the A point, =z2nd by adjusting the com-
parison voltage cancel +B, so that the TO phe-
nomeron can he observed.

il J—'_

“A VERT, B HORIZ™ is shle to make Lissagjous!
figure by deflecting A and L vertically and
horizontally. In this casg, Toth CH-4 and CH-R
are wide~band snd can be used as BC Amplifier,
so that the equipmeat can be used as Y ozcillo-

scope {rom IC o 154¢.

"Also; use of the terminal CH-B Out (x5) will
- offer amplification by CH-B and further amplifi-
cation by CH-A, so that the equipment can be
. used as' a very high sensitive oscillescope.

CH-A- - ~_1|

‘CH-B ' ,-Connect
. o : i
TINRUT ©
| O CH-B cu+ (‘{5)

-2 -



Horizontal Sweep

EXT. HORIZ ATTEN
HORIZ. DISPLAY
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NORMAL
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This is a special unit of horlzontal sveep
called H-2 Unit. .

Pushing a push-—button will perform delayed sweep
vhere the verticel synchronizing signal is present.

& 7—) @)
WAVE : FJ.E FILTERS DELAY TIME
( rormt -
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The video sweep generator is the equipment which
generates a kind of I wave of the constant amplitude

of about O - 15Mc. The above diagram shows its con-
struction. - - :

It cenerates 65hc at the fized oseillator and,
on the other hand, performs the uweep oscillation oi
65tic - 80Mc at the sweep oscillator, znd these two,
when a beat is produced by the ring mddulator, turn
into the sweep signal of O ~ 154¢, which ig taken
out through amplification by the video amplifier,
eliminating VHP component by the filter.

The step to perform this sweep oscillation is
_that, while oscillating above-mentioned about 65ic by
an oscillation coil which i3 wound on the dust core,
the saw-tooth current of power scurce Irequency or
vertical sync frequency is set toc flow by the other
winding. This action changes m of the dust core and
varies the oscillation frequency into the gsistes of =
saw-tooth wave to let it conduct the sweep oscillation.

The reason why the oscillation freguency is made
high on this occasion is that a higher freguency
provides e large {requency deviation with slight
variation of u . :

& DuStICore '

' czg T A .
[ oy
L - SE: l : .
Saw-tooth 11— ;N - Oscillation
wave RN : A5 - BOMc.
: ~Output : : :

 Power Source Frequency or)
¥ sync Frequenecy

- 25



ind half period of the sweep atops the

i i half-period
illation, so that, ng the he : '
o ’ the zero level of a signal is made

blanking,
understandable.
’M}_ ‘l o
—_'U\ | .
Dweep Half-

neriod
Elimination

Also, it is provided with the manual and fixeq
markers. . .
Por example, there are markers of 1, 2, 4.5, 7,
10 and l5iic.

Some old type generators perform the sweep by the
sine wave, not by the saw-tooth wave.

There are other models that conduct the sweep by
the herizontal synchronizing signal or by 960c/s,
bewides by the power source frequency and verti-
cal sync signal. 960c¢/s sweep is devised to be
capable of checking the characteristic of each
head as it synchronizes with the number of
retations of VIE rotating heads-and by means of
conducting one sweep during one head of four
reproduces a siznal., ' :

As a special type, there is one which mixes the
blarking a5 in the cmse of passing through the
synthetic patterd generator. ‘

3. Bynthetio pattern Cencrator (Television Tegt Signal
Generator) ) .
Thiz is the enuisment which generates signals
necessary for testing television circuits, attaching



the blanking end composite sync signals as in the case
of video signal. '

Signals possible to take out are: -

(1) Stair-casc Wave

. J—r‘ ' i :
r_J,__r'f | j_._r_rr rJf In case of 504
Do I T T

The signal. with 50% mean value as shown in the
abvove figure and the one whose wmearn walas
(APL . Average Picture Level: iz varisble as seen

in the following figure car e selectsd.

Pedestal Variatle

Ang, the sine wave of #00Kc or 3.58ic can be
superposed on this stair-cese wave.

. ) T [:F
r*“r'“J T -
Jﬁ“ 800Kc or 3.58&ic Sine Vave

-By these smgnals, checking of the linearity of
an amplificntion system for the olgnal with an
arbitrary mean value can be made. :

- 27 -



(2)

(3)

SUpeIpos

fepecially, when 800Ke or 3.581c is Supeiposiq,
the arrangement that, using a filtery extrac 8
ed wave componepts of tye ouﬁput and
obaerves variations of its amplitude at .

esgh stair mshes the measurement of NG (dlff~

erential gain) possible.

Multi-burst

Ag illustrated, sine waveg of different Ifrequen-
cias are zrranged in this case; with which the
frequency characteristic can be checked easily.

| I'zl_“' [... lu
: WJL,U— L o .

Bar Signal

18 or 1V

As illustrated, ten or more white pulses or black
pulzes are arranged tetween } H or 1 ¥, which
look like a grid on the monitor, and -y this,
chiecking the linearity of monitor deflection can

© be pade. (Switching of white grid and black.

8rid is provided) .

- D8 -



Monitor Screen

12 Lines

16 Lines

(L) Dot Signal

i \i i H!I
IT] M! l'!}.”ml!iil

As shown in the figure, it is the siznql wi
pulses arranged belween 1 ¥ or 1 ¥

- - ti
monitor 1t appears as the arrangement of
&)

80 that it is used for the convergence
monitor,

and o

LIS LN - 4

“.6 ¢ gz

IR P :

¢ wo o un Monitor Screen
[ R N B S




(5) sin? Bar, 5in? pulse {of. IV Explanation)

i

! )
Sin~ Sin=

rulse Har

Shown here are pulse and bar whose Tises are
made proportional to sine square, and they arve
getting to be used since the conventional re.-
ctangular wave test proves too severe to fit the
actuzl circumstances.

The width of z test pulse is expresséd'by the
width when its nmplitude becomes 1/2 and
indicated by HAD (half amplitude durption),

In case of gine square pulse whose HAD is T,
hermorics decrease to 5 of the fundamental wave

t the cut- off frequency expreased by f=1/2T and
will become O at 2f. Various HAD are determined
zecording to the cut-off frequency. £ of trans-
migsion systei.

Pulse of T=1/2f 16 called T pulse, its twics 27
wialse and ite & &7 pulse,

2

In Japan, as [ = l¥ic

23 pglsa . Hab = 0,254s
T pu}se- _ - HAD = 0.1254s
LT pulse ' HAD = 0.063ps

5in? pulse is suiteXle for flnﬁlnﬂ characterlat1c
eround the cut-off freguency; and sin? bar iy i

to find chrracteristics in the medium and lower
I'angr; S .

~30 -



(6)

Por the check, a special seale is held to the
oscilloscope and the measurement is expressed by

K (Rating Factorj.

As to picture guality, it is undersiocd that
K = 3% is the limit and K = 5% is nob fit for
use.

and, sin2 bar is convenient for checking
characteristics as it is devised to appear as a
window signal on the monitor and will trail a

-sireaking or smearing if the mediwm frequency

range characteristic is bad.

Input Signal - Foor Characteristic
SO . -
L - (o
I I U 0 iy \lr
: o Stresking or Smear
Black
E'ﬁ é‘/’M “Trailing
f/ W
White

White Signal

v

It is a signal like the above figure and can be

used as a level control signal by setiing the
video on 0.7V and the sync on 0.3V, -



(7) - Bxternal Signal

Reotangular, Wave ' " Swecp Signal

[N
Jiijie )
LllVorl‘rI _r Y R
Constant Amplitude.Sine wave

_LIJ IV or 1H jj—_

=

As above-pantioned; the external insertion of
reciangular wave signal, sweep signal and sine
wave of the constant amplifude, etc. enables
each signsl to pass through the measured circuit
which bears a clamp ercult

Rectangular Wave Generator

s the name implies, this is the equipment that
generates the rectengular yave forms of 60c¢/s, 1¥c,
15c, 250Ec and lile, and these frequencies are
nermally fixed, however, slight variation is also

. 'possibla., leJ arg also able to gynchronize with the
syne signal fed from the outside, and there are other

models with their frequcnc1es made varlqble continu- -
cusly, also symmetry is Varldble-: '

Among these frequencies, 60c/s rectangulmr wave,
which i used for checking the lover range frequency
gharacterlstlc of emplifier, measures so~called sag.

-32-—-



capacity directly.  The principle is that

And, 250Kc rectangular wave, which is for check-

measures rising time and overshoot, etc.

‘ing the characteristic of high rangs freguency,

Wide-band Qscillator

It has two cubtput Lerminals of 950N ana 6000,
and 75 0t oubput takes out 10c¢/s - 10nc, while EGOL
oubput extracts 50¢/s - 20ic at balance,

. They are
used to check the Irequency characteristic by way of
plotting and also applied for other usages.

LC Meter

LG meter 18 =2 pneter devised to read inductance or
zt it measures,
by the pulse count detecition, wariastions of a

ogcillation frequency introduced by connsciting to the
cireuit C-or L which is wanted to nessur

B,

=, &and mixing

Unknown © oY iiuJ

Tiwmbe

Lnsnown L
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of this oscillator and locsl oscillator will -
cause beat down, which is then converted to
rectangular weves by the multivihrator and fea
to the pulse count detection circuit,

C

(G

% ]}2
In
%
+150¥ +150v

Utilized are such acticns that, at first,

C is charged through Dy, then Do will cause dis-
charge when a pulse arrives, and the discharge
current which flows in the meter is proportional
to the charge charged in ¢ and also porportional
to a repeating period of the pulse, thus ceusing
the meter indicalisn %o change according to the
variation of input rectangular wave.

Also, for a high capacity C, the signal
from the oscillator is added to C and at this
time the meter will indicate the current {lowing
in the standard resister, ‘ :

MaSter Monitor

Phls iz the equipment used for ChECﬁng the
picture quality and level, ete. of video signal and
made up of the COmb1nnf10n of picture monltor and

oscilloscope.

- The wavuuform rnonitor periorms dbflébthnS of
2-H and 2-V.. . Also, both the pileture and the wave-form
monitors are able to perform expansion to moke the ares

~of wertical sync signal well visible. Other models

that ueparnto the wave-{orm monitor and the p icture
monltor are qlso availeble rTec entlv

- 35 -
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MEASURING INSTHRUFELT




[T. METHOD OF MEASUREMENT
1. | Measurement of Level

~ The television signal level is generally in-
dicated by Peask-to-Peak (P-P) because its effective
value and meen value will vary accovding to the wave
form,

Since the calibration is made by the gine wave,
vacuun tube volinerter (VTVH) 12 ungble to measure
the television signel, therefore, oscilloscope or
mester monifor is generally epplied for the messure-
ment of level.

dnd, also when the measurement of level at the
tip-of a cocaxial calble is intended, it is necessary
for the measurement to terminate by 75 (1 charzcter-
“istic impedance of the coaxizl czble. Some oscillo-
scopes are equippad with 75 N terminating resistor
in the inside. In such 2 case, select the input
selector to "7501 " as shown in the figure. Tor the
oscilloscope without this, 751 terminator of pene-
tratlon type needs to be atiached o the vseilloscope

s

e— (::) 15, Terminalion Belector
j KH—’”‘+_”fJ_ - {AC or DUy

~'On the occasion of measuring amplifiers and
between other stages, which are easy to suffer the
o S ' ' influence of stray
capacity because of
teing high impedance

caused by reasons such

(::> - a5 high load resistance ete.,
the direct conngciicn
of an cscilloscope may
VA . cause the level, wave.
“High Resistor form and frequency

a7 -



characteristic to change due to input impedance of
(about 1M 0 50Pr) of oscilloscope. In this case,
high impedance nprobe (1M1, 20PF) are employed for
lessening the infiuence.

f""giﬁl ii
Cﬁhﬁ_.wdunNV\__§;h ——rny-»To the Irput Terminal
C\xthéﬂ of Oscilloscope
{-20PF

4 high impedance probe like the above sketch
works to indrease the input resistance by ten times
and to decrease the input capacity slightly, but as
the level drops to 1/10, it must bear in mind that
there exists a level whien is ten times the value of
actual nensvrement at the time of measurement.

Desides this kind, as 2 probe of low input
ty there i1s a cathode follower probe.

capaci

In this case, the input capacity becomes about
2 nﬁgr, hovever, power source for the prohe. has to be
obtained from the sucilloscope side. |

2. - Heasurement of Frequency Cheracteristics

(1) Plotting Method

a "‘ F ] - . i . .._ . .
(a) 1t case of measuring a circuit without clamy.

- 38 -



. Dscilloscope

Wide Band -"Measuredﬁ T
Osc. 4mp l
o ollez 5O Lz 750

(

h_lor

Lﬁémg?vﬁi
S |

750

‘The step is that, by the abave arrangement, vary
frequencies ol the oscillator, measure levels by
the oscilloscope or by ViVM and draw the resul+ts
on the graph. In this case, the oufput of the
etiplifier needs to be terminated by 750 =nd

sufficiently flat in the renge of neasuring
frequencies, :

In case of measuring a circuit with clamp.

In this case, if the oscillator signal is fed
directly to the clamp circuit, the measurement
becomes impossible because of the upsetting wave
form duve. to clamp influence, therefore, the
"signel has to be mixed with the blanking signal
by insetting the oscillator cutput to the exter-
nal signel terminal of synthetic pattern generator
and then fed to & circuit to be measured.
Vi SJ.'NC gy W et el
: — Set on Y"Exi Sync
HD-e p;:j::” / “iide Ban

.
L
b

q .
: : ] and Osc.
Wide 3 Synthetic ircuit (ﬁ
© |Band pattern Né// HD‘?gégmp) : (:j)
0sc. ). S .Gen, 5 ¢
' 750 750 9 '—L 750

Input Terminal )Selact "External
of External Sig/ = Signal"™ Button

- 39 .



In this case, the output of the pattern generabor
hecomes similar to the following sketch.

- Sine Wave of the Wide
Fand Oscillator

\_ Ranking

(1‘}'11‘4 part is c¢lamped)

In caze of measuring by the oscilloscope,
amplitude of this part is measured on each
- freguency.

Sweep Method

This is the way of using of sweep gensrator, and
one gonvenience 15 that che I""Ct‘:‘rlutlcs can he ohseivel
at one glance, however, chearg C,Tat\:I'lLl;l(.,a below 100Ke
are impossible.

() In cazce of without clamp

S TR st r :
E‘aw—:ep f R B } [ Input
. to bt.. &) 4 p
e, | /o i
| Japedt] | e ot
oy wLue =

{‘1}_—_\_{ L-: S | ~--—«—--- ¢ Qe
i N e

e et L e e . i = s 7

Sweep Output Shield T4 _ ) a
Topiinal Shield Line for_bgternal Dweep

.= 40 «



It is performed under the above connection and
the wave form appearing on the oscilloscope is:

Freguency zero

In this case, male the amplitude at the flat
portion near zero freguency A, and tune the
marker dial of the sweep generator io a frequency
desired Ior the response measurcment, then
measure ompliiude B at the poesition of thz maver
appearing or the wave form on this ocezsiom, then
take B/A, which becomes the response at its
frequency.  If 20 legg B/A i3 taken, 4B is iis
representation. Also, dB-gcale 1s generslly
attached to the secale of oscilloscepe, therefore,
direct reading of A2 is pessible by adjusting A
portion to 6 cm.. : :

The above referes to o czse that uses = wide-band
oscilloscope, however, when a narrow-taond cscelllo-
.scope is employed, use of a detection probe will
~do, and the wave form appearing on this cocasicn
@wlll be as follows:

e B
\\i:;nfdMarker
: \\’

And, shield lines for the external sweep use are
the lines for the purpose of performing sweep of
the horizental axis of oscilloscope by signals

A



from the sweep generator. However, its
application is not necessary wien & commercial
Sower source tc be ksed for the sweep generator
is the same with the cominercial power source
Bheing used by the oscgilloscope. In this case,
it ig convenient that the same wave form can be
obtained by selecting $he oscilloscope to the
power souYce Sweep (Line Sweep) and thew by
controlling "Line Phase". (Only in case of
sinisoidal sweep)

Also, observation by internal sync or lins sync
becomes posaible by turning the oscilloscope to
the normal swesp.

in case that clemp is present
Conneetion in this case resembles to "in case

of witlh ¢lamp’, that is, the synthetic pattern
menerator is used.

Hh STHC ;
S -5

' H
5 el Y
4 e L' i T
l Senthetic [ =N

" -
. v AT
Sveep Pattern AAR. I{ Aﬂ:)}
Gern. FE%. to be o N .
: : measureml
S 755 3750 ef-—u3 7507
el : i e S

Set.on VD \ Pueh Ygxternal liormal Sweep,
ok Swesp \ Sigral® Button Synchronize
\ : R with VD

Input Teraingl of
External Signal
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In this case; for the sweep generator, put in
VD and make the sweep to be synchronous with Vi
by setting the sweep selector on "y,

\

{% ‘T{- ‘Marker

1y

- I

 Vertical

led ‘Horizenta apled o
Blanking Horizental Blanking

(3) Multi-burst Method

¥p, _sYHC
HD) .

S T i)

___j._‘.f} i_._L____, ; . -

Synthetic} - | am. | ' .
Pattern Pt be by J

Gen., | meacured| e

i |
L

Select "Multi-burst" Bution

I this case,

A
o

J. 5

~

e 2 3.58 4.

S ~.

the result will show a figure like the zbove
sket ch to make frequency responses understandable.

- W3-



3 weasurement of Rectangular Wave Characteristic

It is measured by f{eeding the output of a re--
ctangular wave generator to the amplifier to he
measured and then by connecting its output to thg
wide-band oscillosccpe. :

(l)' [n case that the frequency of rectangular wave
cenerator is set oa €0c¢/s.

In this case, chegking of low~bqndlcharacter-
istics of the amplifier is possible, and four
wave form Gisfortions will rssult becaunse of
‘cheracteristics.

() v (e (4)

\__7
S
!
]
i
_T\
!

S ..;[E \
Pi‘-l-—)»
L
!
|

i .
A 1 i i [ .5
el -~ S
- A R
.__‘j’__“__]/ \\; e N
~Lool v
Phase advance Phass log " Gain incraase Gain de=-
at low freq. at low freg. at low freg. crease at

low f{rey.

The czzes (2} and (b) are called as occurance of
sag and when viewed on the monitor it will
sprear 25 2 vertical shading. P

> T
A= 15

, - % 1007,
‘-‘l'I“

As sghown, it iec indicated by percentage.
In thiny case, it is necessary to use. an oscillo-

scope which has no sag in itself. (It is
advisable 1o put the osecilloscope on DC.)

~ bl -



{2) When frequency is mede 250K¢

On this occa81on, check of high band ch

aracter-
dsties of. the anplifier is possible.

(a) fiise Time

Tr- O
el GO ™~
! 'I |
zi; : Time Karksr \
o 1 —-/5 N
mhi s ig

neasured with tise markers by en-

largln* ’he rising portior of rectangular
wave.

rom the number of time markers at
tha norf:on of vertical amplitude from 10%
to G0%, rising time will be knowi.
Maing tine is releied to %

i pend width of
amplifier,

() Cvershoot

™ Overshoot

\

\ = = x 1004

iy

This is coused due to a dastortlJn appe
“in the phage cheracteristic nearby the cut-
off frequency in case high band cutoff
" characteristics nre very sharp, and on the
monitor, white or klack sle:cur lines will
appear at the bounddary between white and
black.

- 45 -
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(c) Ringing

T2t

Ringing - —— x 100%

Similarly to overshoot, ringing is caused:
due to high baud cutoff characteristics.
Cuteff treguency cau be found {won £=1/21

{d}. Undershoot {leading white)

, . .
\/T‘x_—v Undershoot = "‘%“ x 100%

i

e S

1
() Smear
-—FL . .
."‘" ) - B
_ / Smear = —— x 100%
. — 2 ’ ) :
(3) 1¥c Recsangular Vave

This is used to check medium tand character-
- istics. :

- L6 -



Ls Megsurenent of Linearity

- This is generally performed by the nethod called
D.G. {Differential Gain). However, conventional
practice was

__ 100%
. ) 3 '
ya
Dutput'/// i
0 Input
that 1t vas indicated‘as-%-x 100% oy taking a portien

of meximum deviablion betwéen 2 straipght line which
Joines O and 100/ and a cruve of the actusl measure-
nent and then presuming the portion as 3.

D.G. is the ratico of slight variation of the cutput
to slight variation of the input of this linearity
curve {that is, inclinations of small porticns),

For this measurement, arrahgemnent is t¢ be mede as

follows:

Synthetic| - |amp.

Pattern to be

Gen, measured

' ol bt
1t 5 D T R LA

_ (Band-pass)
Superimpose '

800Ke or 3.58ic.

','Select a button
to "Stair-case Wave!

-



, 800Ke or 3, 50{10

/; sup e:L‘lmpos ed

-~

e
Patitern Gen. ‘IJ*‘“J
Output

J‘ £00Ke or 3.58Mc

black Level DG

i - :
-k o= B2 100
TR

White Level DO

= 22y 2008

( + iz strsich, - indicates
compression)

- 48 -



5, . Measurement of-S/ﬁ

There are two cases that the measurement is
‘perforned by peak value or by effective value.

' Synthetic impg :
" |Pattern ; m20qsred (::).
(en. ) TRE ‘
B e ° Y7540 o ﬁ__j‘———o‘ 750
T Filter

Select a button
to "Stair-case
Wave"

In the above figure, the oscilloscope employes =&
high gain amplifier (meximun 0,005 v/em), ¥#irst,
neasure P-P wvalue of stalr-case waves and convert the
value to 4B {1Vpp=0dB). Suppose this as « Gr.

Next, increazse the sensitivity of the oscilio-
scope ond measure by enlarging noises on the steire
case Waves and then convert to db, end when they are
supposed as P @b (1Vpp=0dE), find cut P-P 3/¥ as:

S/t = B AB < 4 4B

In case.of indicating by effective value, make

BdB ~ 16 dB. In addition, in case of sciual observ-
ation by humans eye, the sensitiviity will differ with
- frequency components of signal and also with white and
black, therefore, the practice is further to add

a correction factor of—(7 - 9)dB cedculated according
to the visibility weighting curve. However, in this
case, remarks (visibility correction) must be written
-after the data.

Also, in the above figure, for the lilter, gse
Lo low-pass filter in measuring pulse noises,
~In case of measuring lum noises,use 200c/s low-pass
filter. "On this occasion, the input is, of course

- 49 -



terpinated by 75nas nonQinput. Wext, remove the
filter, then feed staircase waves from pattern

generator and measure its output level, and suppose

this as 4 dB.

ilso, noise neasuring instruments are being
menulactured. They are devised to perfom the wneasure.
ment in such n way that calibrated ATT is fed to the
output of standerd noise generator, which outpu? and th;
output signal of instrument to be measured are fed to
a ‘'montage amplifier? so as o insert the standard
noise to an arbitrary pertion of lhe signal which
superinposes noises znd after adjusting ATT to make
the adjacent vertion of both noises samé level, S§/N
ratio will be known from the ATT scale. They are also
dttached correction circuits of visibility weighing.

/? | Visibility
ST - / Correction
Standard s Ci reuit
Wl g e A S
N_f,j(;;" ot K e Aapti- _
o // Hontage ,,_E‘ tude (:)5
Amp . l ~ N
. N LS ( |
iSynthetiec| - {amp.
atbern 4to be 3
Generator measured]ﬂ

- ¢ ) J
Noise Measuring
Inshrument

"

- Woise to be
measured

i . . . i |‘ h
ol "!L}'ﬁm

it :

U Standerd noise
Stanga?d Hoise Adjust AT of standard
(position can bhe noise to make both of

arbitrarily selected)  them sare level.

- 50 -
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IiI. TRANSMITTER PERFORMANCE AND METHOD OF TESTING
1. Range of Application

This spe ecification in = applied o the perfornance
and methods of testing of velevision Yransmitters for
channel 1 to 12 of Japarese Television Standard.

2. Meaning of Bymbol

It is described in Appendix 1, however, those
relevant Lo weasuring instruments are shown
Appendix 2.

in

3. Meaning of Teyminclogy

3.1 Normal Modulation of Vigusl Transmitter (v, SOAN

It means that the visuzl tr.onsmitier shell he
modulated to the levels shown in Fig, l.
Mg, 1

C{llI'lCI‘ Haximun Level

W}n te L: ev el

- 51 -



- 3,2 Pure Bléck Modulation Time

Tt means the state that the pedestal is modulateg
to 755 of the carrier maximum level by the synchroniz.
ing signal. '

i . !

3. iodulation Degree of Avral Transmitter (A. TX)

It means a frequency deviation expressed in
parcentage with the fregquency deviation of £25Kc as
reference. .

]

3.4 AC, DC Coupling
At the vides modulator (V. ¥MOD), the state in
which a2 clamp takeg place is called DC coupling and

the state in which the clamp does not teke place is
called AC coupling.

3.5 VS 3ignal Wave Form
It means wave forms superimposing erbitrary
picture signaels on the synchronizing signal.
4. = Conditions for Testing
4.1 DStandard State of Testing
I% means the state that temperature is 20°¢ and
relative humidity is 65%, however, & stete that lies
~in the Eemperature range of 5 - 35°C and humidity
L5 - 85% may be regarded as the standard states of
“testing, '
L.2 Power Source Voltage and Frequency_

?he voltage is specified separately, and fre--
quencies shall be 50 ang 60e/s. However, when the
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voltage variation is within 1.5% and the freguency
variation is within le/s, it mey be regarded as standerd.
4.3 Load

The dummy load (DA) to be used for testings must
have the following specificafion and performance,

4.3.1  Rating

" (1) Input Tmpedence 500

(2) TFrequency Renge (-}1.25 - L.7S5Mc of the video
' carrier which is specified
separztely.

(3) Power - To be specified separately.

e

4.3.2 Performance
(1) Voltage sStanding

Wave Ratio. T he

(2)  Temperature
- Rise.

Y
water) when oj

' g - s e
raced E?Ll’.\'ai’ 18
Y.

BOC,

Ll Mever and Measuring Instrument
_ Meters and measuring instruments to tve used for
testings are as shown in Appendix 2, and they must be
those calibulated previously.
4.5 Standard Prescription Power

4.5.1 - Definition For the visual, il means the _
I ' power as much as 1.68 times. the
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power to be consumed by DA at

the time ol pure hlack odulatloy
and for the sural, it means the
power to be cons umed by DA-at the
time of carrier.

L.5,2 Prescription i The clagzification of standaxd
prezeribed oculputs is shown in
Table 1, from which the power is
epec;fled.
Table 1
T e e e e -!-. - - -
i Visual { 250M ; 1.0Ew ! 58w 10w 50w
] . ' | : .
- —— forem
Aural 62, 54 { G, 25K E 1.25Kw 257w 12.58w

Performance and Metkods of Testing

5.1 Gener

a2l

Vecuum Tube Loss and Pilament Voltage

Lefini

Preh

Tethod

tion

1pt1o

N\

1)

t means the loss f0 be consumed
at each electrode of a vacuum
tube, and the voltage to e fed
to the electrode of a filament.

ardd fllament voltages are

Logses
subject to working standards
zpecified eenaratelf.

(e
Class & dmpllilar Logs,
“Laleulate by the iollowlng
formula. . _ :
(Specified Electrede DT Volilage)
X (Zpecified blectrode AC
Clrront) ' :

or
o
Wi

- 5ho-



(2) High Frequenay Amplifiey Loss
Within the permissible lose
give already known DC loss, ana
measure in advance temperatures
of the tube wall or copiing water
and wind, etc., and draw
Lallbrailon curves, of temperature
versua loss, then from the tem-
perature of the above-mentions:
point in the operating stute of
the prescribed output, calculate
the lcss of each elscirede at
the time of opersiion,

flote.  As for the presc
output, it is sp
in 5.5,2 and 3.6.2.

(b) PFilament Voltage

o

In princigle, the filament slect-
rode voltage ic examined hy +he
0.5 ¢lass volimeter

5.1.2  Tolerance of Carrier Fraguency

Definition + 14 means a deviation of the .
: carrier frequency to the preccribad
“frequency.

Prescription: Unless otherwise specifie@, fre-
' ‘quency dev1au1ﬁn, hoth video end
audlo, are to be within 2300c/s
from the prescribed Froqu***g
and the frequency difference betwesn
video and zudio iz to e within
h.5Me + 50C¢/s.

ee

The: 019“&t10n state of the Vlﬂu 1
trangmitter is zet on the carrier
level of abtout 507 of the carrier’
maximum level corresponding to

the prescribed output, and the
operating state cf the aural

Hethod:



transmitter is set in the pre-
saribed output of non—modulatlor
then use the fredquency counter
For the measurement.

5.1.3  Maximum Temperature

Definition

Prescripiion

FMethod

-

-
.

It means an absolute value of th
maximum temperature of each payt
of* the equipment measured in
operation or immediately after

- the operation in the standard

state of testlng and the pre-
seribed output.

To be kelow 9O °c except specific
heating elements, and do not
eXgeed the.llmlts for components
vwhoge maximam temperatures are
spgcified.

With each door tightly sealed

and irmediately after 6 hour
eomtinuous ruriing, measurs tem-
rexatures of oonponent and
ingide the panel by the

'th&rmometerr

5.1.4 Insulation Resigtance: .

Difinition

Preg crlptlon

HMethoed

P

It ‘means the insulation resistanc

of an insuls ted cireuit which
cormtaing a power source input
CJrcult or tha r of a component.

' To_be as shown in Table_2.

Messure bctwcpn deh circuits

Lutween each circuit and earih

1000y e 500V 1noulatjon

'_re& stance tester



Table 2

Insulation

Ci; ElfiﬁiélOﬂ- Resistance Remarks
ibove DC 1000V | Above 3010| Heasure by 1000V Tns. Ros, Tester
_Eelov " v 10 F“ -ﬁ~500 n i
ﬂAbox?e AC 250V | M 30 v " gi)oo " -
| Below " meoo1g o " 500 "
5.1.5 FPresegure Resisting

Difinition:

Presc

»

seription:
Method :

I‘ her sho

Feed heiween circuits & te

-whether

It means that theve zhould be

nothing wrusual with a tes
nsulator after being fed a test

voltage of severer value than its
maxinum worki ng voliage,

uid be noth
the voltages sn
5 re fea for une

ing unususl
wvn in Tabvle
minute.

ot
voltage of DU or AC (comsarcial
freguency and make it as cleose t3
& sine wave as possible and tak
the peak value,, i
to be
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Table 3

Circuit

] “Test Voltaga.

Above DC 250V

Twice the maxinum eircuit voltage

quency Zuperimposition
250Y

Below. " DC 500V

.Above AC M - Twice the mexX. cirzﬁit vol. + 1000V
Below " AC 1500V

Above DU High Fre- o

Throa times tne max. cmrgult
voltags

J
|
—

Both the insulation resistence and preszure
registing will exclude specific parts
shunt res

liote:-

such ag electrolytic condensgers,

and vacuunm

5.1.

(a}

Stab 113ty
Circuit

refinition

istors

tubes, =tc.

t It means the gtability of a
circuit to abnormel oscillations.

: Thers should be no abnormal
oscilletions.

Stop sn excitation and set on
clags A operation, then eXemine
the presence of the oscillation
by setiing the plate lose to the
rated state, also during the
above testing, examine a case
where verishle turning elements
are changed.

I
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(e

(b)

).

Stability of

Definition

Gontinuous Nunning

oa

1% means a stability of the
output within the prescrited time
operated in the state of pre-
seribed outiut. '

Prescription: The output variation in cage of

Iﬁethod

Stability of

Definition

operating continuously for one
hour is to be within +5%, and
“there should be nething unusual
at each part.

In the state of the prescribved
oulput, run the tronemitter fopr
oneg hour continuously, angd
xaiine the presence of any
abnormality at each vart

b

Intermitient Running

¢ It means a siability of th

e out-
oput in czee of repesting inter-
mittent rurmings of the gresc heu

number. of times at prescribed
intervals_ln the ”unnlng Cor—
Cdition of (b).

Prescripticon: Thsare sh ould be ne cutput

HMethod

"1rlatlon and abnormality =t each
peru. '

-

cutpat, insert a switch io th
electric supply source of the
transmitter, and manually roveat
ko switch on and off the
‘glectric supply source 5 times
intervals of alout 5 seconds,
check the ypresence of any

1

abnormality at. each part.

: In the state of the preccrived

"I.\ jo N
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(a) Stability for Variatiom of NModulaztion Degree

Definition v It means a stability of the
putput in case of repeating con-
“ditions of pure black and pure
hite modulationz at intervals eof
prescribed time in the running
condition of (bj.

Prescription : There should be ne output va:iab
ion and nbuormality at each part,

Method ' ¢ In the state of the prescribed
metpat, provide conditions of
pure black and jure white medul-
ationg 5 times, each intermit-
tentdy for one second, and examin
the presence of any abnormolity =
each part.

{¢) Stability at thse time of start

befiniticn : It moanz a stabilised state of o
gulpat within the prescribed i
whien gtert is made from total
suspenzion. '
Prescription -1 To be stabilized at +10¥%, “200 o
' the prescribed output within one
rinute after starting from tots!
cuspension (except oscillators)
and feeding 2 high voltago.

‘oa

Method

—

ne

Calitrate in advance the indicai-
ior of ihe output meter and
measure the output after prescri:
time . '

- eo-'_.__



5.2 Video Modulator (V. MOD)
Method . : In case of periormlng the togt

adjust the gain of video tran¢~
mitter in advance for making it
potsible to schieve the normal
modulation at the standard Tre—
scribed ovtput by the rated input
level . )

Hoter [Hated output levels mrve to
be prescribed “in  the
specification of viena! trane-
mitier,

ﬁ1P0, anglitude of $he

5.2.1 Amplitude Frequency Characterisiic

Definition : 1t :
choracteristics ut
vedulated power
J1t dis treated as
high velta

“voltage cur

Presoription: < Yo he within
' - the rangs of
1000 e as relerence,

Hethod & By viw. 2(a), set V. ¥0D to DO
‘ coupling, =nd measure input and
output on CRO.

With the modulated wave forms in
Fig., 2 {b) ac reference, which are
modulated by VS signal superposad
100 e gine waves, keev both the
modulation input level and the

_ superpozed sine wave ampliiude
coneisant, and measure by varying the
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superposed sinc wave frequency.
(Superposed sine wave amplitudes are
to be two kinde of 15% and 40%).

Appendix 3.

Record '
Fig. 2
e ' » .
_ COUPLING 15% & LOJ
r— — ' _ B
"v.0sc L Tv.cmibd = :
- L l

( CRO

(&)

()

5.2.2  don-linear Distoriion

Befinition

Prescription

Method

ow

It means 2 diztortion to he cauzed
LT

et ¥V, MO cGtput dve to a non-
linear distortion of V. MCD.,

‘To he below 2% for the picture
. o

gignal znd welow 5% for the

synchronizing signal

In the state of not correcting
differential gain and differentisl
vhase; by Fig. 2(a}, make n ratic
of picture components of the
input signal {to syne components
to be a white signal of 7: 3, ther
increase the input aignal pro-
gressively from O to 1.1 times the
V. MOD output voltage necessary
for the normal modulstion, and



draw the relation of input to
output as Fig. 3 and measure the
maximum deviation between = curve
of the actural measurement and a
straight line, then caleuiate by
the following formuilza.

Ficture Component Won-linear
Distcortion
Xv

= * 100 ().

~Syne Temponent Hon-linesr

Distortion
xs .
= 2= 100 (%),
]
Raecord +  Appendix L.
Pig, 3
/":;‘:/- 1\
a s T
£ f A |
Faane: S B . L L ©
CR I R
Ry D]
el S IR — A
- N Input. (p_“?};
3 ° \\ T o g
= 13 EI \_@;‘\%\ ;
= %. o] T v
& 3] -

Hote: - Xv XNs indicate maxinun deviation,

63 -



5.2.3  Differential Gain (DG)

Definition. ¢ It means the p&rcent ge of a
deviation of the superposed high-
frequency on the other level with
a portion as reference where an
amplitude of the small amplitude
high-frequency sine wave (3.58Wc)
snpelposed on thL staircase wave
is regarded as constant.

M W
Prescription + To ba below 5.

FMethod ¢ In the stzte of not correcting
o differential ain and differenti-a
phase, ﬁcrf'rm according to & -
circuit corresponding to Fig.2 (a),

and: others shall follow the methods
of testing of visual trdnsmltter.

Heeornd : Appendix 13.

5.2.4  Lifferential Phase (DF).

Definition : It mosns ui > phase difference of
' the =zmall amplitude high frequercs
sine wave (3 58Mc) superposed on
the other level of the stoir-crs
wave form, with the phass of f:ﬂ
sine-wive st the pu dtst 1 lave]
a5 rafurence;

Prescription s chbé-below 5 degreéﬂQ

‘Methed i In the siote of not GorTLctlnﬁ
di Liferentinl gain ang dlfferﬁntl”l
phase, perform by Fig. L, and
others shzll follow the methods of

testing of visual runsmitter,

tecord 1 Appendiz 173.
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Mg, 4

If"v GLl\}—-——- M&Di*ﬂj, X |

./A

—— a
i CPA }—ww—5_~{

—

5.2.5  Improving Degree Ly Claomp Circuit

Definition ¢ It ulzih gtale! dc
ment on ped
. ' to ]..sl:-

Prescription: To he

o

B Fig, 2 (‘a'}

to. be the uu}
white gignsl
_600 r"‘ wl’t'L mo
that of sync )
Tellowing fovmule, "1cu1 { an
improving degree oL the hum when
the amplituwde of" = residual &0c/s
component at V. 0D output, whieh
" is puverimposed on the pedestal
level, ie made to he on (F-P).

Method.

' Eum Improving Degree
ey, L
= 20log = (dB)
where, €s = €hso
en ¢ 60 ¢fs component {P-P) at the
: padestel level of the input
_ gignal.
Ao+ Video iicdulator Gain,



5.3 Vestigial Side Band Filter (VSEF).
5.3.1 Trensmisction Power (including Filter Plexer).

Prescription: The classificotion of transmission
' powers is to be made as shown in
Table 4.

Te be zble to maintain each per-
fermance when the continuous run-
ning is performed with the power
of +10% of both the video and the

audio.
Method ¢ Exnamine whether or not cach per-

formenee con be maintained by trens.
mitiing 2 power (for video multiply
1.68) tc be consumed at DA, at the
time, regording the video, modulate
wave that iz conducted pure black
‘modulaticn and regarding the audie,
carrier.

video | 250k | . 1Rw | S¥w | 10w |  50Kw

- e e

i
{ Audio | 62.5% ) 0.25Kw | 1.25Kw L 2.58w | 12.5Kw

b A s o e s s e i e e e e e et e

.



15.3.2 Temperature Rige (including Filter Plexer)

Definition

It means a difference between the
temperature of each part of the
equipment measured in uze or
immediately alter the use and the
peripheral tempersiure.

Prescription: To be as shown in Table 5,
Method : Measure by the thermometer
: Cimmediately alter the test of
5.3.1. |
Table 5
Eeflecting Blement sglow 20°0 !
| — S
Split Baloon n1570 |
_ _ ) -
Absorption Kesistor vOB0TC Y
: - O, j
Others ; " 2070 ¢

‘5~3-3 Insertion Loss

Yelinition i -

Prescription:

{including Filter Plexer)

It meang a ratic of the power
fed to the inpui terminal =i
carvier frequency 1o the pover.

“which appezrs ail the cutput
termingl on this oceanion.

To be below 0.5d%. (The sound
transmission circuit is included
in case of filter plexer).
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Method s By Fig. 3,'1n the state ol con-
PLCtlnb a gtandard resistor to the
output terwinal, connect. the high
frequency oscillator (VHF. 08C)
to. the input terminal, and control
APT to make the input terminal
voltage of the valve voltmeter
(VV) negrly  constant, and measure
by ewitching the output level for
each {requency over 1 and 2.
Also, calibrate VEF. 0SC by the
flequency counter, and make . the

1ad (P) avove 20dB.

Record ¢ Appendix 6 and 7.

A

FEa T 20 e
JeT e IIVSER [T w—{ P —~l AT

I
I

LAV AVAN

5,

+
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5}3,L Reaonanua Frequency of Heflecting Element
{including Filter “19xer)

Definition

Pregceription:

Method

Eij‘& —%

_Canstant_Output

+9

It means series and parallel

- resonance fregquenciey of =
reflecting element.

To be able to vary over 0.5Mc for
the prescribed resonance frequency

By Fig. & and according to 5.3.%,

‘measure the resonance frequency,

then vary the resonance frecuen cy
of the ”ezl&ctln, elencnf and

: '[}I'EQC“l.‘rT;lOH “

AMgo, calibrate each time the Ire-

~quency of VHF. CEC by the L“nauency

counter, and make ¥ over Zu

l'

|

AV VAN
S CE
b} :
T3
+3 .
.
1
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5.3.5 Input Voltage Standing Wave Ratio

Definition : It means a ratio of the maximum
amplitude to the minimum am-
plitude of a standing wave to be
caused by impedance mlsmatchlna
at the input terminal.

Prescription: To be within the permissible
limite shown in Appendix 5.

Method ¢ By Fig. 7, in the state of con-
: necting a standard resistcor to

the output terminal, with
the admitiance meosuring
instrument (1P, M) and withirv the
rrescribed freguency range,
megsure every 0.5Me except whers
a variation is extremely con-

gpicucus. Also, make P above
203B. :
Record + Appendix 5.
Fig. 7 L
Input - Output

Terminal  Terminal.
gg‘é L(P — J'ﬁP m L :jVoBI‘y}::}__/
“J Ahsorp.

Term.:
AU

5.3.6 Amplitude Frequelicy Characleristic

Definition - :» It means a deviation of the voli-
age which appears al the output
terminal in case vhere an am-
plitude of the feeding voltage to
the irpui terminal is made con-~
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Prescriﬁtion:
‘Method :

Record o

5.4 Pilter Plexer (¥P).

stant and the frequency is varied.

To be within the permizsible
limits. ¢hown in appendix 6.

By Pig. 5, contrel ATT fo make the
input voltage of VV nearly con-
stant, then measure the ouiput
level for each frequency while
switehim, it over 1 and 2 by S,
Frequencies for the measurement are
those at meximum and minimum of the
attenuation in the n2iborhood of

a resonance {reguency of each re-
ileciing element and -3.58,
~1.25M¢, -0.75Me, -0.5Me and O¥c
with the carrier {requencies, ew-
ceeding CMc are measured svery
0.5%e up to +4.2%c.

Alzo, calibrate VEF, 050 by the
frequency counter, and make ¥
above 204E in the pass band and
above 1047 in the atiemwition band.

Avnpendix 6.

5..1 Input Voltage Standing Wave Batio

Definition

Preszcription:

It means g ratio of the maximum
amplitude to the minimwr amplitude

of & standing wave to be caused

by impedance mismatching at the
input terminal.

To be within the permissible limits
shown in Appendix 5. '
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i

Method i Ly Fig. 8, measure in the manner
descrived in 5.3.5.
Also, when measuring an input
standing wave ratio from the souni
input terminal is intended, con-
nect a standard resistor to the
video input terminal and the
adriitance measuring instrument
(IMP. M) to the sound {input)
terminal.

" Also, make P above 2045,

Regord s Appendix 5.

Fig, 8
VIDEQ IWPUT  OUTPUT
- TERIINAL TERMINAL
. s .
A S v -
L.....:—_....: R e e ik ‘:

A J Moy

AV ‘
Sheorping . Scund Input
Terminel Terminal

Amplitude Frequency Characteristic:

efinition : It means a deviation of the voli-
' age which appears at the output
“terminal in case whore an an-
plitude of the feeding woltape to
“the input terninal i made con— -
stent and the frequency is varied.

Prescription: To_hé within the permissible
limite shown in Appendix 7.
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Method : By Mig., 9 and in the manner
' described in 5.3.6, measure by
connecting a standard resistor to
the =zound input terminal.

With the video carrier frequency
as reference; I'requencies for the
measurement are +4.2Me, +/4.35Me
and +4.5Mc¢, and aiszo +4.45%c be-
sides those in 5.3.6.

Vide - T Videc
- e li3ﬂ o Input 1 10utput

: osp P -—"C’/O-"{: r P ] \\t‘— 5 S

: 2. 2 ‘ -
Abhsorpin Hound Tnput
Temp - Tern.

VHF . 3
1M g ATT
> .

5.4.3 Leakage

Definition : It means a ratio of the voltape fed
' to the video ivput terminal to the
voltage which appears at the sound

owtput tersinal on this cecasion,
and also means a ratic of voliages

in the case oppozite to the former.

Prezcription: leakage from the video inpul
:  terminal to the sound input terninal
ig to be below -35dR in the range
from -4.0Uc ta +4.2Fc with the
~ video carvier as reference, and
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leakage from the sound input ter~
minal te the video input terminul
ig to be below -35d4B in the range
of x100Ke with the sound carrier
as reforence. ' '

Method > By Pig. 10, when measuring a
leakage from the videc input ter-
minal to the sound input terminal
is intended, connect. a standard
registor to the sound input ter-
minal, and measure a voltage of
the sound input terminal each time
the frequency is varied within
the nrescribed frequency range, and
also when measuring a leakage:
from the sound input terminal to
the video input terminal iz in-
tended, connzct a standsrd re-
siztor to the video input terminel

" and measure in the same way.
And, make P above 20d4E.

Fig., 10

VIDEO INPUT OUTPUT
TERMINAL ~ TERMINAL

_ S ” (

L,.ng “_———-—@}——O\O&H—L r P y__‘..l——‘?

| 184 1 S

. : o E o 5

- Qﬁ & j=R o P

- > [eRN =

VvV 2 ATT ———— 20 i o
-~ :

5.4.L Envelope Delay Time
Definition : 1t means the primsry différential

characteristic of a2 phase to an
cangle frequency trom video input

S



terminal {o cutput terminal

Prescription: To bYe within the permizsibhle
limite shown in Appendiyx 8.

as

By Fig. 11, measure a phase angle
hetween the video inpvt terminal
-and the output terminal by admit-
tance measuring instrument {(INP. ¥),
and draw a curve of the angle freo-
quency to the phage characleristic,
then calculate & szlope of the
tangent line at the prescribed
‘angle frequency, that is, the
"ratio {delay time) of phese to

angle frequency.

Method

Tecord :  Appendix 8.

Pig, 11
VIDEC INPUT
ERMINAL  CQUTPLT

N /',\ L TERUTMAL
‘ VHF. . |__ T -
0SC ]’ KPJ i~ T F

5
. o f"'—l';\
. ~al P
H é\_/}
8 & TE
WA S B
[ I ANAN Fi s \,rv‘\.,
L G SR
<3 [ w4 l
e TP

5.% Visual Transmiiter
5.5.1° Adjusted State
Definition : It means a state when the trans-

mitter is adjusted so that it
satisfise varions characterisiics.
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frescription:' (a) in pllnc1p1e, the meters mist
' indicate about 1/2 - 2/3 value
of full scale.

(b) The scale indication of such
variable parts as regulators
and tuning elements must be
settled at about half of full
range.

Methoed :  Ixamine positions of meter in-
' dicator, and check graduation of
. tuned conditions of controllers
-and tuning elements, :

5.2 Prescription Powsr

Prescription: In the state of oonneotlng VSEBE or
FP output to DA,

1._Standard Prescription Power.

Pover must be able to set with-
in -0% - +10% of the prescribed
power in Table 1, and the trans-
mitter when contimiously operats?
with this power must saflsfy
each characteristic.

2. The power of the transmitier
st be adjustable in the range
of +10% - 0% of the prezcribed

power.
‘Method : 1. A method to compare with the
. load power by the commer01al
frequency.

By the commercial frequency,
‘prepare in advance a calibration
curve of the temperature vs. the
-consumption power of DA and by
~the aid of. this, measure the
average power of fhe transmitter.
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2.

‘A method to find from a temperature

rise of cooling water of DA.

Cool DA by water, and measure a tem-
perature rise and flowing mass of
water, then find the power by the
folloving formula,

D - 0.0698047

P10v1ded
P = Power (Kw).

Q Pthlng Mass of Cooling water
{1./min).

AT = - Temperature Rise of Water
(deg.)

5.5.3 TInput Impedance

Definition

lt'ie impedanee that viewed from
the input terminal of V. HMOD
(connection plug) to the inside.

Prescription: To be 75 + 1.5 within the range

~." Method

a
-

of 50 ¢/s - 6 Mc, however, a portion
that is regarded as the extention .
of external coaxial ceble must be
©excluded. : .
In the state of V. MOD in function,
“measure by using the impedance
bridge (IMP. M).

5.5. A Input Level '

Deflnltlon

.
+

Tt means the level of an input
- signal necessary to perform the
. normal modulation at the presorlbed
_ Outpu‘b

Presctiptions With 0.5 £ 0.015V{p-P) as reference,

.the variable range is to be
0.4 - 1.0V{P-P).
Refer to Explanation 3.
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Method :

Use VS signal vwave forms of |
stair-case wave as the input.
signal, and measure the input on
CRO and the high frequency output
on envelope observation part (ERV,
CRO) of CRQ, then measure the
input level which provides the
normal modulation.

5.5.5 Amplitude Frequehcy Characteristic

Pefinition

Prescripiion:

Method

It means the ampliftude deviatign
of a modulating frequency at
VSBYF ocutput when an amplitude of
the modulating freguency of the
input signal is made constant,
and the modulating frequency is
varied,

Viith 100Kc as reference, the
permissible limits are to be

as shown in Appendix 9, and a
notch, pertial characteristic, is
to be below U.3dE and showld not
vary over 4 1.5dB within the
range of 2Mc to 4.2Mec with 3.584c
as reference. The output of
3.658Mc is to be -8dB for 200Kc
output

By Fig. 12 (2), set the visual
transmitter, in principle, on

DG coupling, and detect the output
of the visual transmitter by the
linear detector (LD), then
measure input and output on CRO.
On the occasion of 100Kc¢ modul at-
ion, control the input so that LD
~output becomes asz shown in Fig.
12 (b}, then measure the output
level for each frequency.
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Hote: The measurement by way of
AC coupling must be made
as followa.

By Fig. 13 (a), set the carrier
amplitude on about 50% of the
carrier maximum level, and vary the
modulating frequency by such an
input signal as it becomes 20 - 30%
in the modulation degree at 100Kc,
and measure LD outpuit on (RO.

Fig. 12
DA
— M ©l.2
- y .

. — b | i
TV . GEN VSEE %_HJ $
V. 0SC T__Eﬁmﬂi
S I

1 Cutput aboat
CRO | yooxe 0.37(P-P)
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Fig. 13

V.05 |——|v. ™ |—| vemF {—| LF P——%

r

| 0.3V(P-P)

o rTeT Amplitud

a%gut 50% of
: Garrxer WMax . Level

5.5.6 amplitude Frequency Charvacteristic between
Modulated Power implifier and Lust stape Power
amplifier (ovr:r 5}(\.;)

TDefinition ¢ It means an input impedance and
& band cliaracteristic of the
lagt-gtage power amplifier in

- the visual transmitter whose
standard prescribed omtput -
exceeds 5Kw.

Prescription :° With the carrier frequency s
o - ref'erence, the deviation is to
. be within 2dB in the range of

2 - SMed



Method

Fig. 14

By Fig. 14, set the visual trans-
mitter on 50% carrier of the carrier
maximun level, AC coupling,and set
the level so that the input signel
of last stage will become as shown
in Fig. 13 (b) when modulated by

- 100Kc sine wave, then measure the

output of modulated power amplifier
by the AM side band analyzer.

‘First, connect the output of the

modulated power amplifier to DA

and adjust it to the satisfactory
characteristic, and leaving every
control point of the modulated
pover amplifier as it iz, load

the last-stage power amplifier, and
compare an amplitude frequency
characteristic of the output of the
modulated power amplifier to the
result obizined on the oceasion of
DA.

et i |

SR _.J'_‘r-—-—ﬂ_—”;".j DA
y TWOD. | - ¢ |Las
P, AMP I-
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5.5.7 Wave Form ﬁistqrtion

Deiinitibn 5

" Prescription:

It means a wave form distortion of

the modulated wave at VSBF output

. when modulated by the square wave,

In the state that the envélppe
delay distortion ig adjusted to

- the permissible limits of Appendix

15 by the manner described in
5.5.20, settle as follows:

‘Sag :  Below &b
Rise Time " 40.154 s
Smear : ! 5%

Method . H

n.g%

Undershoot = ¢« = % &%

Overzhoot

Aiso, calculation of wave form
disterticns of the input signal
and the output shall be as shown
in Fig. 15 (b).

" Refer to Explanation (L)

By Fig. 15 (), demodulate the

. output of the visual transmitter

by 7. DEM and measure on CRO.

Set the visual transmitter in the
state of DC coupling and prescribed
output, and the input signal is to
be such a symmetric-square wave
(60c/s, 15Ke, 250Kc) as it becomes
the same modulation level' as shown
in Fig. 12 (b).

For the measurement, use LD simuli-
anecusly and refer to its record.



Relative Amplitude Value (%)

DA
TV.GEH »—lv. TX F—{D_. ¢ }—|VSBF D.., C :—
5Q.GEN L D V.DEM
| o | J
0
!
: (a) CRO
~ -_B .
] L _LE.A_L,TE}_:LOQ;*,
e T - R
Overshoot

1001

Mean Value of
Rirging |

)

‘f‘Undershoot
l~~&1‘r>~. o o
.Rise ' (b)

Time
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Difference between mean value
of ringing & standard amplitude

Smear Standard Amplitude x 100%
. Difference between mean value |
overshoot = 25 rin?iifaiﬁg ﬁ?ﬁiid?”mg- x 1007
DifferenCe“between 0 value of
standard amplitude & peak.of
Undershoot = under??iﬁgm Amplitude x 1007

Reference Test (Measurement ol a
wave form distortion by the sine
square wave).

Using the sine square wave, and
setting the visual transmitter in
the state of DC coupling and
prescribed output, measure input
gide and output side of VSEF by the
aid of V. DEM.

Measuring items shall be amplitudes,
. half amplitude durations, ringing
-amplltudes and ringing frequencies
for the pulses of sine square wave
T/2 (half amplitude duration
.G 0625us), T (hglf_amplltude du.-
ration 0. 125us) and 2T (half am-
plitude duration O. 2545), and over-
shoots and utreaklnga for the bar
pulses of T/2, T and 2T. :
‘The pethod of calculation of . 1nput
signal and dlstortlon is subject
to Method of testing of video contrd
'equlpment
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.5.5.8 Non—linear Distortion

Definition

Prescription:

Method

. Record :

It means the distortion to bve

caused at VSBF oubtput due to g
non-linearity of the moduleted
wave amplifier that includes V
MOD.

To he below 7.

By Pig. 16 (a), measurs the input
on GRO end the output by BNV, (RO

Verie the input signzl progres-
sively from pure black to pure

vhite, and calculate by Fig., 16
(b). .

Appendix 10,
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| . DA
e T . 4

GEN ]~—~ V. TX | VSBF Dy C%

CRO CRO

—_
&
S .

1

—
icture Component Leve
to Carrier Maximum Level (%)

AN
Pic

\-

Picture Component Level
of Input (V)

S
I

—

Non-linesr Distortion

~ : x 100% |
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5,

Definition

]

Prescription:

Method

L

8/K = 20log —

5.9 Signal-to-Noise Ratio

It means a ratio of the signal
contained in the modulated wave
~at V5BF output to the amplitude-
modulated noise (mainly the ham

noise}.

To be above 504B when given the
prescribed modulation.

Refer to Explanatidn (5).

By Fig. 13 (a), set the visual
transmitter in the state of the
carrier output corresponding to
the time of AC coupling pedestal
level, and hy CRO measure eg (P-P},
which is detected by LI from the .
modulated wave (modulated state

of sine wave 15kC ghown in Fig. 17)
to be used for refersnce. Heut,
get the visual transmitter in the
ron-modulation (terminate V. HOD
input with 7)!1% and by CRD
measure en (P-P) which is detscted
by LD from the output of this

time, then calculated by th
following formula.

&g

o =4—hﬁh(dg)

i

Carrier Amplitude
% {Bqual %o the time
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5.5,10 Modulation Noise of Different wind

Definition : It means a regidual phase
modulation noise of the
mogulated wave at VSBP ouLput.

Prescription': To be -ﬁOdB

Method - : By Fig. 18, make the input of

' ' the visual transmitter to be
the white signal, and the
modulation degree is to be 10%
of' the carrier maximum level,

Heasure on the CRO the aural
demodulator output (A. DEM) (in
the state of applying deemphasic
and, in =2ddition, inserting
15.75Ke¢ lovw-pass filter), then
from its ratio to the demodulat-
or output (p-p) at the time of
zodulating the aural transmitter
1000c/s 100%, determine the
visual transmitter output.

Fig. 18

- Pure White Sig,

~—o—{1.DEM |——| CRO

08¢ AVTX L]
(lODOc/s) (f_+P 5zfc)
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5.5.11 . Side Band Attenuation Charecteristic

Definition

Prescription:

Method :

Record - :

It means an intensity of the

side band at VSBF output.

With the voltagze of 2000: 1ower
side band as refevence, an
intenasity of the lower side hand
when modulated by the frequancy
of 3.58ic is to be below -44dB,
and an intenszity of the lower
side band when modul:ted by the
single freguency above 1.25iic is
to be -224F, and an intensity of
the upper side band when modulat-
ed by the freguency of L.75.c is
t0 be below -2dB compared with
the intensity of the upper side
band when moduiated by the
frequency of 200Kc.

Set the visual transmitter in the
state shown in 5.5.5 (3), and
iake cut the ouipul of VIBEF by
the directicpal coupler, then in
principle, messure by using the
field intersity measuring

ingtrument having such & suffi-
cient selectivity as it is able

. to receive by dividing the out-

pﬁt into upper and lower side

bards.

-Apbéndixlll.'

5.5.12 Spurious Radiatien

Definition

- I% means an intensity of the

higher harmonics, the lower
harmonics or the parastic radia-
tion at the output of VSHI.
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'~ "Prescription :

Metheod

Recoxrd

"To be below -63dB to the pre-

scribed output. and below 0.8my.

Set the visual transmitter in
the non-modulation and carrier
cutput equal to the time of

AC coupling pedestal level, and
take out part of VSEF output

by the directional coupler, and
through the wide-band attenuatoer
measure its intensity by UHF,
ViR field intensity measuring
instrument.

Appendix 12

5.5;13 Dynamic variation of Quiput

Vefinition :

Frescription ;

Method

It means & veriation of the
carrier maximun level when
modulated by signals which
repeat pure black, pure white
wvery field,

i

To be below 2% to the mean

L

‘value of the carrier maximum

level,

By Fig. 19 (a), sef the visual
trznsmitter on D¢ ccupling, and

a3 input signal, feed the V5

slgnal supervosing such a square

weve of about 60c¢/s as it

varies from pure black to puré
vwhite, then measure the output
on EHV, CRO, and calculate by

Fig. 19 (b}, however, a variat-
ion due to sag is not counted.
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Lynamic variation

al

: Minimum amplitude of
carrier maximum level.

: Maximum moplitude of
carrier maximum level

Minimun amplitude of
pedestal level

{aximum amplitude of
pedestal level

2 - a! )
af output "I = ) x 100
Variation of b~ b ,
pen 5tal 1mve1 = %7{5—1—37) x 100k

Definition

Static Variation of Quiput

It means a variation of the

carrier maximum-level: when

" modulated each continucusly

Prescription:

Hetnod

Record

“
3

P0 be below

‘by the pure black signal and

by the pure white signal.

25 to the mean
vialue of the carrier maxisum

'level

By Fig.-l9 {a), set the visual
fransmitter on DC coupling, and
megsure by BV, CRO an amplltude
veriation of the carrier
maximam level respectively for
the time of pure black modulnatics
end pure white modulation, then
calculate by Fig. 20. '

Appendix 1x.
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Fig, 20

Pedestal
Level '

moanl
Static Variation of output = qo—— x 100%

5.5.15 [IFluctuation by Modulation

(1) Fluctuation of Pedestal Leval

S Difinition

Pregeription:

Method

Record

c

gransmitter on DC coupling
The pedestal level on 75+1% of

Lt neans g varzation of the
pedestal Jevel when the modulat-
ion level is varied from pare

- black to pure white

To-be below 2ﬁ;

By Fig. 19 (a), sét the visual

the carrier meximum level, then
nristd

by ENV. CRO measure a modulation

“level difference which corres-

nonds to the pedestal level at
the time of variaticn made from
pure black to pure white, aud
calculate by Fig. 19 (b).

Appeﬁdix 12.
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(2) Fluctuation of White Level

Definition =

Prescription ;

Method

It means a level difference
between the one modulated by the
pure white signat and the other
modulated by the white slit
signal whese amplitude is equal
to the former and DC compouent
ig negligible. '

To be below b, and it must le
possible to make meximum woduls-
tion degree of the white level
below 5% of the carrier maximus
level. '

By Fig. 19 (a), set the visual
transmitter on DC coupling,
and by BNV. CRO, measure the

difference of the modulation

level betwaen when modulat-

ed by the wvhite signal and when
medulated by the white slit
signal, then calculate by Fig.
21. : . : : :

-9 -
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Fig. 21
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5.5.16 Differential Cain

-Definition

- Prescription

rethod

" Record .

3
s

It means the percentage of a
deviation of the superpused

‘high frequency on the other

level with a portion as re-

- ference waere an amplitude of

the s.all amplitude high fre-
quency sine wave (3.58Mc)

superzosed on the staircase .
wave 18 regarded as constant.

To be below +15% when performed
the normal modulation with the
average picture level (APL)
10, 50, and 90%.

Hefer to Bxplanation (6).

By Fig., 23 {(a), set the visual
transmitter on DO coupling, and

. for the input signal, use the

special signal wave form shoun
in Figs 22, and by LD, detect
and measure V3BF output, then
calculate by Fig. 23 (b).

‘However, for c in the cese of
©oa curve, select a portion

where the amplitude differeatice

“of the adjacent 3.584c is wini-

mun, out of a portion where the

- -amplitude of the superposed

--3.581ic is regarded as constant.

Mso; for reference, measure the

points shown in Appendix 13.

" Appendix 13.
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flotes In the video control equipment, the peak value
of staircase wave forms corresponds to the
white level, hewever, in the visual trensmitter,
winen the high freguency is. superimposed
saturation may result if the modulation degree
s intensified beyond white level. Thereflore,
in order that the peak value of high frequency
corresponds to the white level when the high
frequency is superimposed, adjust the peak
value of stair-czge wave forme in such o way
as it will become 18.2% of the carrier maximum
level. : :
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(1) In case of siraight (2) In case of curve

line (a)
. - e 4 )
e =% (a+ b) - DG = x 100¢%
06 = E52 x 100 (positive) .
(positive)
06 = 22-C x 1005 06 = 2L x 100
(negative) {negative)

* Yhere a!' < b, calculate by
a' instead of b.

(b)

26 = -5 x 1004

.'(pbsitive)

b - x 1004

e =

| (negative)

_ ;._j__oo -



5;5.17 Differentist Phase

5.5.18

Definition :

Prescription:
Method - -
Record 3

It means the phase difference of
the small amplitude high frequsncy
sine wavas (3.58Mc) superposed on

. the other level of the stair-cass
wave form, with the phase of the
sine wave nt the pedestal level

as reference.

To be helow +10 degrees when the
rormal modulation is performed
withh the average picturs level
10, 50, and YO%.

Ferform irn accordance with
5.5.15.

Appendix 3.

Amplitude of Color Video Signal

Derinition

Pregcription:

Method = H

Recoxd z

It me.ns an amplitude deviation of
the ocutpul signal in percentage
for the Input sigual of color
signal which is contained in the
special signal wave form
specified in Fig. 24.

To be below +15% when thé normal

cwodulation is performed.

Subject to 5.5.16,

In this case, color signals that
bhecome rveference for comparison
are to be those superimposed on
the lwminance signal level wiich
is obtained by 5.5.16 os
reference for deviation,

Mso, for reference, weasure the
points shown in A.pendix 14.

SAppendix lk.
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Fig, 24
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5.5.19 Phase of Color Videa Signal

Definition 3 ' It meahs the respective phase
' deviations of color

signals when, of the phases of
color zigirals which are contained
in the special sigual wvave form
specified in ®z. 24, the phase
of the burst of input and that of
output signals are made oqual.

Prescription: To be below +8 degrees when the
- nermal modulation is performed,

Hethod + Perform in ithe manner described
in 5.5.16.

Record < Appendix 1k.

5.5,20 unvelope Delay Yime

Defindtion It means the first order differsntial
' cheracteristic of phase to s
freguency ol the ouiput s

when V3EF ouiput is demodu

by the video demodulator [V¥. D)

Prescription. In the state of low range and
high range phase egqualizers
bheinyg connected to the input side
of V. #M0D, as a suilde, adjusi
within the permissible limits
shown in Appendix 15.

Refer to &wplanation (7).

Method ;. By Fig. 25 (a), measure with
' V. DiEM. - Set the video trans-
mitter on 50% carrier of the
carrier maximum level and in
principle; on AC coupling. and make
1Me modulated wave form to be
in the stete shown in Fig. 25 ().
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Frequencies for the measurement
are to be O."ic and 0.754¢c, and
liic and also freguencies over
1Mc are,. including 3.58Mc, to
be every 250Kc up to 4.18Ic.

Fig. 25
DA

' , &
o} l—-V.TX - VSBEl D C -

: ' e
L { iy D | | { B "q\‘i T
:I | . | . . ! . e

_ B
CRO IV . DEM Rl ‘a“}]\;-ﬂ

(a) ()

dote; 1. Using VS signal wave forns, measure the

visual transmiiter in the state of DO
coupling and prescribed cutput.
. {Reference)

2. Perform this measuremerit immediately

after the measurement of amplitude
“ freguency characteristic,
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5,6  Aural Transmitter
536,1 _Adjusted State

(seme as 5.5.1)

5.6.2 Prescription Power

Prescription: In the state of conneciing Fp
: sutput or transmitter outpul to
DAL

1. ‘Standard Prescrintion Power

The power must be within
+10, -C6h of the peridssible
deviation of the prescribed
values in {Table 1), and
when the continucus running
i3 performed with this power,
each performance must be
satisfied.
2. The pover must be adjustable
in the range of +10, -04 to .
the prescribed value.

- pethod - s -Measure in accordance with

5.5.5.

5.6.3  Input Impedance

Definition @ It means the impedance tlLat

' viewed [rom the input trans-
former terminal of a frequency
madulator to the insidel

- 105 -



Prescription

Method

5.6,4 TInput Level

Definition

Prescription .

Hethod

To be 6004300 at 1000¢/s and

600+90n within the range
50¢/s - 10Ke.

1{easufe.by uéing the impedance
meter in the range of 50¢/s -
10K c.

It means the 1000c¢/s input
siznal level of the aural trans.
mitter which provides the
carrier with the frequency
deviation ol +25Kc.

WViake it to be Axl dBm and -
-3631 dBm, and the variable
range is to be above +6 dB.

Refer to {3) (8).

By rim, 26, measure 1000c¢/s
modulation input level wa.
freguency deviation characteriaz-
tie, and find the input level
which provides the freguency
deviation of +25Kc.

Fig. 26

TIA

0SC

ATT.

o=

I

S

=

(@]

H
s

LM

[Fi.LD
: ar

FM.SBA

(A DEM)
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5.6.5  Amplitude Freqﬁency Characteristic

Definition : 1t means a deviation of the
input level of the aundeo
modulator (A. MOD) in case that
the modulation frequency is
varied while keeping a modulation
degree (frequency deviation) of
the modulated wave in the aural
transmitter constant,

Prescription: With lOOOc/s as reference, it
: must be within the permissible
limits prescribed in Appendiz 17

in the frequeacy range of 50¢/s5 -
S 15Kce.

Methed ¢ By Fig. 27, demodulsate the output
o of the aural transmitter by
Ac DEG or M. LD, (however,
fi. DEM or F¥l. ID is in the otais
of that deemphasis and 15¢¢ filter
are offl) and by the level mzte
{L1) msasure A. 10D input ani
demodulation output. ¥Kesp 03C
output censtant, also measure in
Cadvence a demcdulation cutput
level when the frequancy devi
5f shout 12,5Kc at 1000c/s is
ther: sdjust ATT so that
the demodulation output will
settle at the same level when
the modulation frequency is varied,
and find the difference from ATY
‘reading at the tiwme of lUOOQ S.

S E
]

iy n'h-
O
=

Record : Appendix'lT,'



Da
0SC ATT A TX D o2
A D
_ or
M. LD
ol.(.
T.
1M

5.6.56 listortion Factor

Definition

FPraseription

S Method

It means the factor of a
harnonic wave content contained
in the demodulation signal of
the modulated wave in case the

" - sine wave modulation is per-

3

-
°

with distortion factor meter (Kil

formed. L

‘To make as shown in Tabie 9.

- By Fig. 26, mensurc the signal,
which is ebtained by demodulsiing
“tha qur?l transmitter output wit!

A. DEM. (however, 15Kc filter i

Tieasure at the modulation

degree of 204, 504, 1005 and

" 130, and the modulation fre-

quencies of 50¢/s, 100¢/s,
200¢/s, 1000¢/s, 5000¢/s,
7500¢/s and 15000¢/s respectively

- 108 -



 Table 9

y - 20 - 100/ 130/
Hodulatior. Frequency modulation modulation
Bel ow 500/5 - 100¢/s Below 1.54 Below 2%
Above 5{c - 15Kc '
Over 100c/s less than | Below 1.0/ Below 2%
BKe

5.6.7  Freguency Deviation

Definition -

Praescription:
Method = ¢
Record 3

Tt means the

(Feie 5Ba),

variation of a
frequency deviation of the
cerrier to the variation of a
level of the meodulation input
signal,

“Hor each medulation [requency,

with 1000¢/s as reference, the
devizatiecn of the modulation inpuil
recessary for 100 amodulation is
to be 1 4B to an idezl curve of
7545, and also should be able ts
linearly meodulzate up to 130%.

By Vig, 26, using the I sids

band analyzer

and setting the
modulation frequency on 1000¢/s,
3000¢/s, 5000e/s, 7500¢/s,
10000¢/s and 15000¢/s, measure
the output respectively by
varying the input level.

Appendix 19,
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5.6.8 Signal-to-Noise Ratio

Definition ¢ It means a ratio of A. DEW-
: . output-signal of the modulated
wave to {reguency-modulated
noise component. o

Prescription :+ To be above 55 dB.
Refer to wxplanation (8).

Method « By Fig. 28, close BW to 1, ang
by LM, measure the level of

i. Dift output in case of 100%
riodulation by lOOOc/S.

Kext, close YW to 2, and by
~measuring the level of A, DM
output, measure its difference,

Record :  Appendix 18.
Fig, 28
1 DA
Lo ) =
0st | —o—] A. TX D CF—3

A00n - | A.DEM

L |

5.6.9 Residual Amplitude ¥odulation Noise

Definition ¢ It mewns the compoanent of
amplitude modulation noise
contained in the carrier and
nodulated wave.

- 110 ~



08¢,

Prescription: To Ye below -45 dB compared with

Method

the average DC voltage of the
- carrier in case of non-.odulation
and 1000c/s, 100% modulation.

1 By Fig. 29, regardinz 100%
modulation time and non-modulat-
ion time, measure IC voltages and
AC outpuis respectively by the vacuum
tube voltmeter and the detecter shown
in Mig. 29, then calculate by the
fellowing formuia.

Regidual Amplitude Modulation
Noise

- 20108y, —E}< - 34K (dR)

E: DC Output Voltage
(Reading of Valtmeter),

e ¢ Lffective Value of Kegidual
Amplitude Medulation laoise
(Reading of LM).

K : Correction ¥alue {Constant
- to be determined by the
amplitude of high frequevicy
voltage fed to Tdode T and
the kind of diodej.

e
l\Tl

-{A.Tx 1 o3
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5,6.10 Spurious Radiation

Definition : It means an intensity of the

: S higher harmonics; the lower
harmonics or the parastic ra-
diation at the output of VSBF,

Prescription : To he below -43 dB to the
prescribed output and below
0. 8mW. '

Method _ : In case of aural transmitter,

by the directionzl coupler,
take out part of the aural
transmitter output at the non-
medulation carrier output, ang
through the wide-band attenuater
{ATT), measure its inteusity by
UHY, VHF field intensity measu-
ring instrument.

- 112 -
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Voltage Standing Wave Ratio

Appendix 5 Vestigial Side Band Filter, Filter Plexer
Input Voltage Standing Wave Ratio

For entry, refer to 5.3.5 and 5.4.1.
4s for Filter Plexer, Apply to the sound.
" terminal side.

. _. . V Date: Hame: ,\\\ VA
' mo \ Weather \ \ “
1.18¢F \ Temperature % \ ‘ \ “

’ Humidity % 7 2| 7

& 7 7 17
1.1 \\\\ 7 v 7
1.1 7 7 1.15 1.15
1.4 . \ \\\ w _\q
2 “ “ \ “ \ *
1.12} | ;
| 7 i L o |
.10 " 7 \\ iz 4 1.10 1.10 \H.S:
’ . _ IR EE
|
N7 777/ | H
1.06¢F _. _ | w w “_ | “
| | ! _ I |

1.04 _ O _ O |
: w | I H - ﬂ moﬁm_@. .
U _ | ] o

: Y : L L _ e _ L ._ L

1,00 L.oh-n_rdv ) 1.0 7.5 3.0 L.0(k.2) YA wm _p_.w =

Frequency {Mc) (4.5 {455

Frequency (Mc)
Picture Carrier Frequency . :

—1350—



Output (P-P)

Picture Component

- Sync Component

Appendix b.. Video Modulator Nonlinear Distortion For entry, refer to §5,2.2
Date: © Name:
Weather . .
Temperature . %c
Kumidity i
P

itatio of Picture ooaﬁonmnﬁ of Input
Sigmal to Sync Component (%)

Input | Output{CHO Reading)
{P-P)V ‘|Sync Comp | Pict Comp

Input (P-P)

V + S = Amplitude of 1.1 times of V.MOD cutput

voltage necessary for Standard
HModulation. .
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Appendix 7 Filter Plexer Afnplitude Fréquenc;,- Charecteristic

. Picture Carrier Freq.

(4.,35)

’ . T : W1 LB
A (0,25 +0,5 . Freq 2(nc) , (& bi; h‘%[a
~l ("3-58)“3 -2 ("'1'25) (-O,.'?/’L/)’,«. //‘l /i/:/'///;/ ’//,/ f/// ////‘ ,;,l
' e * S S : "
77 e
4 iy .- -Ll.5
‘é 2'0/ - L For entry, teler to 7 %-3.0
5 T AR P 5.3.3, 5.4.% '/
s Y =
- /, ' i
7 s £ 7
a v |k %
2 1 |8 ZR
7, 7 ]
2 110 2l
f// . &’/ Date: Nama : 7 I
g . ?/ Weather ? lﬁ
] Temperature e g ‘
v Humidity % L
g “
7 -20 A
L22 ) Pict, Insert. Loss . . dB / %F
: o AR
Sound Insert. Loss dB é ﬂ:
. o o b
. ; =
7 d
-
3
wl
4-30 —
] _jg




Appendix 6

Vestigial Side Band Filter Amplitude Frequency Characteris

433

atieg
Piéture Carrier Frequency
o -1 {~0,25) Frequency (Me)
-4 (~3.58)-3 -2 (-1.25) (—0 75) [0 +0.5 2 3 4(4.2}
| Y 222/ N2 %
R | A7, 10
] N e
i [ : /ﬂ/ % B I For entry, refer to 5,3.3, 5.3.6
Lo A v |8
b I
] . . b=
o A4 ¥ |i
| : o
S a1 v 13
i .
| } | /,’,/// é 4-10 Date: Name:
| | . } /4‘ ;, Weather
‘ : | | % ' 2 Temperature %
E | | é ? . Humidity %
P Y7
B A
b 7z
[ 7 -
1 _ 7 I Vet .
I. ) S ' é -20 -Inse:;tion Loss dB
2V 22 ;
&'.
L
ol
7
)
2
Nz
Vv
~38 --38
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Appendix 1k Amplitude and Phase of Color Video Signal

For entry, refer to 5.5.18 & 5,51

Date: . Name:
Weather
Temperaturé %
Rumidity %
1. Amplitude
: Hue . ]
Place Yellow Cyan Green Magenta Red Blue
of Measurement :
Input Amplitude (mm) -
Modulator Thmpl(mm) 441
Output Dev. (%) '
VSBF Qutput | APPA(mm)
(L) Dev. (%)
VSEF Gutput | Ampl{mm)
- (zeMo Dev.(+)
"2, Phase " With Phase of Burst Signael as zero standard
Flace : Hue Yellow: | Cyan Green |Magenta | hed Blue
of Measurement y : . L : -
Input Phase (Degree)
: Phase
Modulator éP?%?Ee)
y A .
Cutput ( Dogree)
. Phasge -
VSBF Cutput fnggree)
- (1p) Diff.
Depree
VSBF Output | These
_(DEMO) Diff. T . = T
(begree] T R - o . : )
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Appendix 19  Aural Transmitter Frequency Deviatinn

1000¢/s 2000¢/s 5000¢/s 75000/ 110000¢/s | 15200¢,":
r@g{ @B)|Dev- (Re) level @8) | Dev. (KC)|level @B) | Dev.¢Ar) Levef(dﬁﬁggu (KD evel @B\ Dev (el eve (OB Dey (1)
. I |
“ﬂgw‘z
_..._4_.*-.._
L A
] |
Remarks

Frequency Deviation {(Ke)

100 For entry, refer to 5.6.7.
70F Date: . HName:

5QL Weather _
4LOF Temperature °c
a0k Humidity %
EOr

101

U

5.—

LT

3F

2

Input Lovel {aB)
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Explanation

1.

(1)

Introduction

This specification was prescribed for the

‘purpose of integrating the performance and methods of

testing of TV transmiiters to be employed for Channel
L to 12 with its contents made in accordance with
present technical standards, and laws and regulations
of radio wave in Jepen.

Contents of the Specification
The specification covers mainly "electrical

performance", and "mechanical performance” shall be
congidered separately.

(2) Individual Performance and Overall Performance

(4)

Prescription of an overall performance zlone
would be possible for the gverall characteristic to
attain a satisfactory condition by mutusl compensat-
ions even ii the performance of each Llock is in-
sufficient due to the electrical construction and
mechanism of the equipment, however, the cother one
was also prescribed by considering possible cccurances
of a local oversirain on each tlock or a troubtlescme

‘problem of maintenance,

(3)

Input Level

As this is solely divected to the equipment for
unattended stations (twe unit system), reference for.
the video is set on 0.5V (P-F) because of the
necessity of brahching VS signal wave forms of 1V
(P-P) to two transmitters, and +4dEm and -36dPm are
considired as standard to branch +104Bn and -3CdHEn
{in case of a station by cable) for the sound,

Video Wave Form Distrotion

Testings by the ald of sine sguare waves seem
to be reasonable, however, those using square wzves

= 14T -



(5)

L&)

woH
= a0

iy
]
-

are described this time in consideration of the
preparation of measuring instruments, with miner
description on the former for reference.

Video 8ignal-to-Noise Ratio

Heduetion figures 01 the video system were made
to be 4. 434B by taking o large signal component within
the permissible limits of linearity and simplifying
the method of calculatioh of modulation degree.

Differentizl Gain (Fow to determine the reference
amplitude of superposed high freguency)

The methed of determining a portion where super-
vosed high frequencies can be reyarded as constant
to find the portion where the linearity of the
ten is linear ond for differential
n' it iz adequate To oxpress By comparison of a
curved portion teo this portion. Sines the pertion
where the linearity is lihear is regarded as constani
in the amplitude of the superposed high frequencies,
this constant part will be treated as reference. In
cace of susence of the constant portion, generally
the plotied line of supcrposed high freguency ampli-
tude becomes non-linear and has 2 porticn where the
differential coefficient of this curve is smallest

and this is the poertion where the amplitude difference

of the adjacsnt superposed high frequencies ig
arallest and the linearity of the oystem is closest
to the linear line, accordingly, this portion will
be taken as reference and considered as a congtant
portion., In cese nc portion which is regarded as
constent does exist at =l (practically it is very
rare), it means thai the superposed nlgh frequency
is linearly increasing or decreasing, and for this,

g method of calculatlon is specially describeédq, In
case that two places which are considered as constant
exist (it is very rare), judgment on which the system

.represanta the most linear portion will be made. from

& theorstical functlon of the clrcult elewent

14,8 -



(7) The performance of phase equalizer to he used for
equalizing the envelope delay time is excluded from
this specification. '

In principle, use of '"eolor signal pha¢e GoOm-
pensating device (phase change passive circuit
network system)" prescribed in the Broadcast
Engineexring Standard Specification (BS3) is a
standard.

{8) Regarding a measuring {requency for the sound input
" level and the variation of signal-to-ncise, ete.

The use of 1000¢/s as reference was determined
instead of 400¢/s which had been used as reference
in the past.

1000¢/s is the frequency regarded as refercnce
for almost all other sound eguipments, which adaption
was decided in consideration of operaticnal shtand-
point of "front”® service and almpllfldeWOﬂ af
measurement,

is a reference frequency, 10000/8 may he con-
-sidered inadequate becaunse of its rise due to
0.94P emphasis (75s4s8) compared with the lew range,
however, between 400¢/z and 1000c¢/s, emphasis ig
0,6d3 and the specification of freguency charscteristi
prescribed lies in the rTange of £1dB, s thot
practically it will not cause any serious problen.

-~ U9 -
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1v. METHOD OF TESTING OF VIDEO CONTROL EQUITMINT

1. Range of Application

This specification is applied Lo the method of
testing video control equ1nment

24 Meaning of Symbol
4s described in Appendix 1,

3. Meaning of Terminology

(1} Video Control Equipment

It means the equipment which transmits video
and synchronizing signals or their composite
signals, with no conversion systems (1) contained.

Note (1): Such as photoelectric, mmmmetoelectric
and frequency conversition sysiens.

(2) Mormal State of Operation
It weans the state set up, under the
actual state of prescribed
_arrvangenents. and connections, according ta the
pTEBCrlbed PoOWer source and level diazgram.
(3) Reference Frequency
It means the freguency specified in accord-
ance ‘with the purpose of a testing.
4, Condition of Testing
Unless otherwise specified, set up as follow.

4.1 Power Source

Pollowxng are the standards of powvr sources to
bp uged for the testing. .

- 151 -



4.1,1 & O Power Source

The power sourcce must be of voltage and
frequency specified for the equipment,

4.1.2 D ¢ Power SBource

{1) The voltage musgt be sdjusted to the value
specified for the test equipment,

(2) The regulation has to be below the value.
specified undeyr the preseribed state of
operation. '

4,2 Heasuring Instrument

Appendix 2 shall he treated as standard.  Also,
the indications of neasuring instruments employed are

)

to be made_according to appendix 3.

4,3 Btate of Testing
©4,3.1 Teupera ,ure and Humdidity

Standard temperature nd humldlfy are to be
EOOC in temperature and 65% in relative humidity,
Yhen temperature lies 1n the range of 15-25°C and
relative huﬂldltj 45— B,N, it may be regarded as tu
standard state of temperature and humidity.
However, when they g0 off the ranges, temneraturp
and numldlzj must be Lndlcated

£.3.2 ntmospheric Fressure

The standard atmospheric pressure is to be
1013mbar, however the range of 1003-1023mbar ca:
be rTe rﬁruud ns th- standnyd state of atmosphirie
pressure '

4.3.3 Insolatlon'

To be such state that direct rnyv of thc sur
dO nOt f’lllo ’
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" 4.3.4  Vibration and Impact
To be In the stationary state.

N
N
W
L]
%5

State of Setting of Test Equipment

Unless otherwise specified, it must be in
the normal state of operation,
5. Construction Test

Ezxamine wlether the following each item conforms
to prescriptions.

5.1 Appearance
Assembly, plating, ceoating, wiring, color code.
.of wiring, parts & marks, eic.
5.2 Compositicn
Content of composition, quantity of spares =nd
accesaories and others.

5.3 Size and Yeight

6. Test of Basic Purformance
6.1 Performance Test .
6.1.1 - Test of Electric Performance
.(1) Voltagé, Current and Signal ﬁave,Form
(a) Methed of leasurement
Examine fhe presence of any abnormality
in the function and the performance and, at

the samme time, record reading of the
meters attached to the cguip-
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(v}

i , i
ment and signal wave forms and veoltages 4

every satage., and, as to voltage and
current in the feollowing each part,
indicating meters of above 2.5 claas
must be used for measuring other places
than the indicating moter measurement

and also when indicating meters are noi

attached.

(i) Bguipment - wlectric supply source
voltage and total necossary
current, and power.

(i1} Receiving power voltage and currer

of the units such as amplifiers,
ete, and voliage of each eleci-

rode of vecuun fube and transistes,

{111) Voltage znd current of Lhe input
- and output of nower source unit,
and input power,

Precautions for t?a ﬁe»surem&nt

{1} Ihdicrting metern attached to the
nstrument must be calabrdted 1n
'advance.

iii} ?or'v01+age me&sureﬁent try to
uze the valve voltnetc: because
. sometimes the intermal resistance
~of a wvolimeter affects Btrongly.
In case a wvalve voltmeter iz not
av&llab}eg acazures, for conveni-
~ence -sake, by the volimeter of
internal resistance of more than
10K O/V and describe the range of
the measurement.

- 154 -
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(2) Varintion in the adjustment of various
regulators

'(a) .Exanine the presence of any abnormality
.on the following odassion.

(i)' In cose various regulatfors are
voried o maximam and minimum.

(ii) Troansient abnormal function in
' case variocus regulators are
varied suddenly.

6.1.2 Test of iechanical Performence
(1) llethod of licasureoment
Examine wvhether or not the monipulstions
of various regulators and switches =re

normal and conform to prescriptions.

(a) Movements of knobs of various regulaters

(stiffness, mochanical c¢lick and dis-
continuvity, ete..)

(B) Operational pressure of torque switch,
ete. '

(c)' Hanipulations - apd indicaticna of knobs
and switches of various regulators.

() Electrieal shock and generstion of
noisec at the time of the manipulation
of regulator and switch, etc.

6.2 {Lontinuous Runuing and'Température Rise
6.2.1 Hethod of Measurement
Under the normal state of operation, run

continuously for 6 hours and then measure the
. following ‘each itewm. ' '
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(1) Check the wave Sorm and the voltage of
the signal of necessary point.

(2) Read the voltage and the current of each secec-
tion by the qttached indicating meter.

(3) Heasure the tempersture of the following
each section.

Transistor, selenium rectifier element,
¢lectrolytic condenser close to heeting
element, heat resisting resistor, power
source transformer, surfacce temperature of
unit, room temperature. ' '

5.,2.2 Precautions for the Measurement

(1) Temperature rise means in terms of room
- temperature.

(2) In principle, use & thermister thermometer,
however, when there is no worry of causing
errorg in the measuring result 2 bar-type
alcohol thermometer may be used.

(3) The measurement is shall be performed at the
time of starting the operztion, after passing
three hours and 2t the time of closing the
cperstion, :

6.% Insulztion Resistance
6.3.1  Hethed of Heasurement

iccordinz to Table 2, measure by the insuls-
tion resistonce meter.
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'6.3.2 Precautions for the Monsurement

In mensuring circuits systems among units ~nd
those among ponels, poy attention to the following
items. . '

(1) Dismount 2 single unit nnd mensure ot thoe
terminal of circuit. '

{(2) In the test circuit, if ports not for the
measurement are included (vacuum tube,
transistor, shunt resistor, electrelytic
condenser & lamps, ete.), exclude them and
mensure.,

6.4 Impedance (Input, Output)r

5.4.1  liethod of Mensurement

(1) Bridge Method

In the prescribed frequency band, mensure
renl part and imaginary part of impedance.
However, except Tor low impednnco connected
directly with the coaxisl cable, impedance
may be indicated by the absolute value.,

{2) 3 ¥ 2 Hethod

In principle, it is performdd by Pig. 1,
and the method of calculation follows Table 3.
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6.4.2 Precautions for the leasurement

(l) 48 a weasuring method, bridge method is the
principle, however, in case of measuring a
relative value which does not require the
absolute value, there is a method in
6.4.1 (2). -

——
na
—

In case of the bridge connection circuit,
connect the matching load to the one end ang
then nmeasure from the other end.

(3) When SWR method is applied, settle the value o
R bigger than 1k f and the length of refer-
ance cable about 50m.
6.5 TFrequency Characteristic
6.5,1 mplitude Frequency Characteristic
(1) ieasuring Circuit

In principle, it follows

Fig. 2.

i

> of the eguipment without clamp

I

PR
iLuaa AP
Sune ] Test e
Swoep ) :
Oscillator ~qulp =
s
CHO
VvV H
o) 2




Fig., 2-2 In cese of the equipment with clamp

N
Video TV Teft
Sweep - Bigna

Test | %
| Gen. LﬁGcn. Equip{ ] -

(]
;U“
<

c -
?:1:

(2) Method of Measurement

(a) Feed the output of video sweep
generator to the Input ferminal of
test equipment and messure its output
by the oseillescore.

{(b) In measuring the equipment which
requires synchronlzlng signalzs:such as
stabilized amplifier, ete., feed the
output of sweep generator to the TV .
test signzl genarator snd mensure by
attaching the synchronizing sigral

{3) tethod of Indication of Measuring Hesult
Indication of the result of measure- .

ment is represented by deviation (dB) from
the reference frequency.
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(4) Precauiions for the Hessurewsnt

{a)

{v}

{e)

The amplztnde of swoep szgnai is Lo be
of thwr size in the range not suffer-
ing from non~linear disvortion by tho
tant - -cireuitb. :

appording o 995&531ug, naerforn the
aeasurempcnt by frequency plot method,
and whon this dess not contain the
Llanking signal, & velve volimeler may
he used as dstector.

dscording to necessity, messuring by
attaching a detecior to the inpet of
pscilloscope is no problesm, However,

in this case, ths measuresent has to bo
performed after confirming that the rans
lies in the limits not contalning
non~linear distortien according to
nracﬂuhzoﬁ {a) for t}e meagurement.

Inpedance of the signal umurav of 2
mezauring cirouit must he wads cquivaler
o the aignal sourcs impodance of test
eguipnont under the state of eoperation.

£.5.2 Delay Tiwe Frequéney Characteristic

{ - v,‘r ’ : ' r .
{1} ¥easuring Cireuilt

In. %“1ueznl P it Tollove #Fig, 3.
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Mg, 3

[Video| ! Balanced Test ‘ . Lo
%gSQ. L Mogd, ’ﬁ“ Equip A DCtQCt}‘7:

b ! + ] i i 1

' ' ' 1
RS Lol Ll }5
: Reference :

Oscillator

(3)

;iDoubler Phase |

HMulti. "1 Comp. '

f————6 0C

Method of Heasurement

The signals from the sign=} genorator is
balance~modulated by the output of the
reference oscillator, which signals is then
fed to the input terminal of a test equip~ -
ment and by comparing the rhase of the
detected onvelops of the signal at the
output with the phase of the signal wave
form obtained by muliinling the
original output of the reference oscillator
tworold, measure the envelope delay time.

Precautions for the Measurement

(a) .iccording to necessity, when the

blanking signgl'is inserted, the frequency

of the reference oscillator must he
selected in the neighborhood of the

_163_
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first zero point (95.4Ke) of frequency
spectrum of the blanking signal,

Instead of video frequency oscillator,
video sweep oscillator may be used,
however, in this case, oscilloscope must
be employed as phase indicator,

&.¢ Wave Form Distortion

£.6.1 Yave Form Distortion of Video Signal

(l) ieasuring Itenm

(=)

(c)

(a)

High-Bénd Distortion (Overshoot,
Ringing, Rise Time or Half .mplitude
Duration of Sine Square Mavef.
Medium Band Distoriion (Streaking,
Smear).

Low Band Distortion (Sag).

Ultra—loﬁ_Band Distortion (DC Step
Response).

(2) Measuring Circuit

In principle, it follows Pig. 4.
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(3)

(4)

Fig. 4

Cen.

Pest olg‘}_¥ Blk 8i,. | [Test

|
N&w

4dd. BquiplBquipf

CRO

v
° ]

Hethod of lMeasurement

Peed the input signzl shown in Table

4 to *the input terminazl of 2 test eguip-~
ment and measure its output by thoe oscil-
ioscope. And, calculate wave fora dige

tfortions according to the right column of

‘ Table 4.

Precautions for the Measurement

(a)

()

In case of intending to measure D
ster response, use pen oscillograph or
nemery scope, or do it by vhotograph-
ing. '

idccording to necessity, use zine
square weve 2T pulss, &7 pulsc as

input signal, however, as simulianeous
performance with 250Kc sguare wave test
is not nccessary, perform either one.
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6.6.2. Uave TForm Distortion of Synchronigzing Signol
(1)' Measuring Item |
(a) Risc Time
| (b) Overshoot
(c) Sog
(). Pulsc Width
{¢) Phase of Front Porch

(2) feasuring Circult
In principle, it follows Fig. 5.

t

Pig, B
Sync n : >
Sig, ies? S
| Gen. Bquip, |

CRO

v

(3) ietnod of Heasurement

Pecd synchronizing =ignals at the

inpud level specified by the standard systen

to the input terminal of a test equipment

~and meagure its output by the oscilloscope.

. ‘And, methods of caleulations of (a),_
(b) and (e) of 6.6.2 {1) shall be as shown
in Table 4. :
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(4) Precautions of the Measurewent

() TFor pulse width and phase, measure

places of ( ) shown in Fig. 7.

The mensufation of driving signal shall
be the same as that of horizontsl sync
signal.

{b) In casc that a test equipn: ot iz the

syne signnl generator, as shown in
Feg. 6, perform the measurcrent at the
output teraninnl of resistonce mixer.

Sync 3ig
Generator

Piz. 6
1) RES I
v r e [ e
R e
SLC i - ‘; s
|5 R S
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(E€> Next FPield.

lTimew——»
{ ) ) '
I i !

Simal- nl;wlllflgwmghinﬂm Uu';f_E!ﬁ i i_ﬂ NI
R 2% ! !.‘-‘;?*‘:1\",”
.f sf..:_.:)-tl_l_v—?‘)r!"’ : := ‘ \ _\?!_r..

3 3

* Hote 2: H rinans time fran th inning of on
seonning line to tne b\,hl.)ﬁl‘..i, of next
scanning line,

* Wote 3: V meons time from the start of one Tield
to the stort of next field.
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6.7 Linearity

6.7.1

(1) Heasuring Circuit

Defferential Gain

In principle, iﬁ
follows Fig, 8.

Pig. 8

TV Tenting

ust A i

] Tust | =
Signal Gen _] Eguip wf:ﬁi‘\ /!—“——l

A

CRO

=

lethod of lMeosurauwent

As an input signal, feed to the input
terminnl of ¢ test equipnment thestuiv-crce

SwAve superposing 3.5Me sine wove es

23
shown in Teble 5, and as reference, take a
constant portion in the amplitudo of the
superposed wave sceparated by the band-pass
filter ot the output and then reprozent by the
ratio of this amplitude to the amplitude of the
perticon of maxinun deviation of the output
superinpesed wove anplitude. Heke the rntice
of ‘o period of stnircase wave to thot of

"square wave 1 ¢ 4, aud settle the level of

the square wave al Of, 50% =nd 100% of the
level of video signal. (ench corresponds
to ARL 107, SO and Q0% respvctively%

The nethod of cnleulation shall be as shown in
the lower celumn of Table 5.
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(3) Precautions for the Measureoent

(a)

(o)

(c)

According to necessity, conduct measurenent
for the wove superposing 800Kce sine wove

In case of wonochrome equipments,
do not add color borst signals

When it is particularly specified, add
setup

- 178 -
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G.7.2 Differential Phase
(1) Heasuring Circuit

_ . In prineiple, it follows Pig, 9-1
or Fig. 9-2,

Fl{;‘- 9"1

TV Test Test > 5
{Signal ‘Equip Z—t—
Gen. :

1

1

1

]

]

i

. '

: - . :

1o Calib. Phase )

—r—i .- o ——

v | Phase Shifter Detectery| | /

! 1

1 ) 1

L .

1‘1ig . 9"'2

TV Test (Test 1t |Vector]

Sigmal Equin}“—-Scope
Generator | |
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{2) wethod of Measurement

Feed the input signal in Table 5 fo the
input terminal of 2 test equipment, and with
the phase of a guperposed wave al the hlack
level at the output as reference, measure
the meximum phase shift of the saperposed
wave. The mathed of calculation shall be
as shown in Tahle 6.

Tzble 6

r"a‘ | D.\‘ ' -L

e Differential Phase of Mid-level 4o’
o o of White Level -’
\\ (+indicates advonced vhase and -
Black White delayed phase) '

6.7.3 Linearity of Sync Part

(1)  Mecsuring Circuit

In principle, it follows Fig. 10,

Fig. 10
TV Test - Test RS
Signal 1 Equip —3
Generntor .

[ CRO
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(2) Mathod of Heasurement

Feed the input signal in Table 5 to
theinput terminal of a test equipment and
vary the lcvel_during the period of square vane
to 0%, 100% (each corresponds to APl 10%
and 90% respectively).of the epecified
picture level then weasure variations of the

Cayme signal omplitude at the outpwt.

The methud of calculaticn shall be as follows.

s -3l 100(%)

Variation Ratio = 3

at  3yne Qutput snmplitude at picture
level 100% {corresponds to APL 90%).

B3: 8ync Output sinmplitude at picture
level 0% (corresponds to APL 108).

(%) Precaution for the Measurement
It is not necessary to superpose the
superposed sine wave of the input signal
shovn in Table 5.
6.8 Limiting coefficient of {hite Poak
6.8.1  Measuring Circuit

In principle; it follows Fig._ll.

Pig. 11
[ 7v Test Test B
Signal = = gircuit 3
Generwetor '
- GR
Ty
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6.8.2 Meathod of thc Measurement

Measure by the oscilloscope the amplitude
characteristic of input to output of the white
peak limiting circuit. The nmethod of calculation
follows Fig. 12, '

Fig. 12
/!"I ’
Qutput T ,_T-
L0 —TJ 2
Pl ¢
Limiting Coefficient = 2 ; b %100(%
e
U/
Input A B

6.9 8 N Ratio
In casce of 2 deriodic n01uc, measure 1t peak _
“value, and for continuous noises (whltc, triangular,
etc ) meagure effective values,
6.9.1 Méasurement of Peak Value

(1) Mes suring Cnrcult

In principle,'it-fpllews Fig. 13.

< 184 -
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Fig. 13

)

Signal
aen.

e ek

Tegt
Equip

AN

{3)

! W
_FA : [ CRO |

|

i

i
CoLG —

i

Method of Measurement

fleasure a noise at the cutput terminal of
a test equipment by the oscilloscope throuzh
filters for the measurement use. And, as for
the methed of indizaticon, take the peak value
(P-P) of noise for the peak value (P-P)
of video gignail {only‘Vg.and'represent by SH
ratio.

Precautions {for the lieasurement

{(a) In meesuring, measure after eliminating
a ham inclination of the horvizontal axis.

(v) The inserting filter must employ 4.2Hc
low-pass filtsr for pulse noise and 200 .
c/s for ham noise.



6.9.2 . Measurement of Effective Value (I).
In principle, it employs the following
method, however, in case of need, 6.9.3 may be
applied for the measurement.

(1) Measuring Circuit

In principle, it follows Fig. 14,

CHO

?

Visihility Correction Circuit

I - i
: |
I
: ]
| - |
' & Gy |
—i o i
i ; = i
I i
3 i |
] I .
) . |
-
=
.
¥
d .
— Oy
8§31 mw
N .
2
4 et
EH [/
= o o
5 B M
|
o
-
g ? Z P
S485] |48
b 5 c IONL
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(2) Method of Measurement

Through the montage amplifier and the
visibility correcition circuit, indicate
simultaneocusly on the oscilloscope the output
signal of the system consisted of z standard

 noise signal generator, the effective value
indicating level meter and variable attenuator,
with the noise signal frem a test eguipment,
and by geeking a point to become the equal
brightness measure the effective value of
equivalent noise {r.m.s.).

And, as for the method of indiecation,
take the effective value of noise (r.m.s.) to
the peak value (P-7') of video signal {ecnly V)
and represent by SE ratio. When correscted Ly
© & visibility weighting curve, describe it as
S/N4B (visibility correction} in a parsnthesis.

(3) Precautions for the Measurament

(a) As for the visibility correction
cirouit for frequency, use visibility
correction filters prescribed in Appendix
2. In case of not verforming vizivility
corrections, use the sine squers filter
(wgf )_of T=0.05us specified in Appendix
5 _ _ S

(b) In ovder not to .suffer the influence of
ham neoises, vass through the high-vass
filter of cutolf frequency 200c¢/s.

() When there is a difference of spectrum
distribution due to sigmal amplizude,
measure by dividing a wmeasuring signal

- level into ‘tynical threes stages (high,
medivm, 10w) and find the average value.
6.9.3 Measurement of Effective Value (II)

(1) Measufing Cireuit

In princiyple, it follows Fig., 15.
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(2)

5.10

Methed of Measurement

Terminate input and output terminals of
a test circuit by the prescribed resistore
and measure the noise level of the output
terminal by the effective value type valve
volimeter. The methed of indication
follows 6.9.2(2).

Praocantions for the Measurement

Apply (a) () o 6.9.2(3). In addition,
the meastrement is generally performed at
vary low lavel, Therefore, pay atiention not
to pick up opurious signalz to the measuring
lead wire and at the sz time 1t is desirous
to obzerve wave fowms by the oscilloscope.

Leakage

£,10.)1 Heaguring Circuit

In orinciple, it follows Pigz. 16.

Fig. 36
Tost bguip.
Tnduced >
Circuit v-~§
Inducting >
Direuit. > . iC?d_W
S N WP
l/
' 2
S 2
o
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Hemarks: An smplitfier for the measurement use is to b

employed according to necessity, and in
addition, in case of using a radio receiver
as the amplificr of the measurement use, the
points below & shall be as following.

a

_ Radio '/,A
"l Receiver =

YVethod of Mecsurement

To cach input system, feed sine weves of
the specified frequewmcy, and at the output circumazs
measure a leakage from the other each system (°)
respectively according to the following.

(1) Adjust each system to the respective levels
of input end cutput specified for wach systen.

(%) "o the inducing circuit fged input signals
apecified for the system and measure a
lealkage to the induced cireuit.

(3} Feed the infuced circuit the signal which is
adjusted to the specified level of the systen
by the veriable attenustor, and ndjust the
veriable attenuator attached 4o the signal
generator to meke it possible to obtain the
cutput voltage equals te the lepkage mentioned
in the proceding clavse, then fipd the lenkege
from the difference of values of the variable.
attomntor, : :
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¥ Note(5): The other each system means the
: system not connecgted to a
cutput circuit.

6.11 Noise

6,11.1 Method of Measurement

(24

source, [ix a microphone for the measurement use
ant measure the mumber of HC of a noise
generating from a test equipment.

. _ At the prescribed position from 2 noise

However, in cage. of need, the indicaiing
noise meter prescribed by JIS {Japanesa
Industrial Standard) C 1502 may be used for the
meagurenant. '

End, record the measured value on the paper
specified in Appendix 4.

6,11.2  Preczutions for the Measurement

(1) In princimle, measure in the anechoic voom.
However, the measurement msy be alee per-
formed st the site of installntion of the test.
equipment or at 2 place where tha acoustic
condition resembles to the atove menticnad
site,

(2) Alsn mensure in advonce the number of HC
vhan no cbject is attended.
7.  Tost of Circumstances
'In addition to items specified in each cliause, in

‘principle, examine the basic performance shown in
Appendix 5.
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7.1 - Power Source Voltage Variati@n Tast

7.1,1  Test yhen the powar source v@ltage is caused to
vary vrelativaly slow.

{1} Method of Testing

By such a voliege regulator 23 aute irsns.
formex or IVR and nccording to the o*ivv showrn
Table 7, vary the input power source voliage
within the limits of specified valums and
test transient variastions of the performance
at the fime of woltage variation.

Tahlie 7

; {
Urder | Power Source Vol-tage Opgﬁ?t;an

- Time

1§ Specified Volue
2. | Upper Limit of | _ Win
Specified Value | 7 %
3 Specifisd Valne © 8 Min.
4 Lower Lim t ? _ o
-Qpac Fied Val .. 3 Mn,

5. Specified Value
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(2) Precautions for the Measurcment

{a) For operation time, put time in $he
preheating until stability results.

Y . v o
(b} Tests of specifi=g values
ant 5 are for the purpose
rexlt of wmeasuremant.

in the orider 3
of checking the

(e) When measuring resulis of order 1, 3 and
7 de not currespond, put more time in the
opzration time.

7.1.2  Test when the power source voltage is varied
suddenly

(1) Measuring Circuit

In principle, it follows Fiz. 17.

o et ] Equip.l

(2) Method of Measurement

In principle, 1t follows the shori-
civeuit method of sories rsuistor. To be
togted here is whethoar or not a transient
verformance variation appsaring right after
a momentary variation of the input power
source voltage caused in the specified limits
will restore to the normal state within the
spocified time,
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(3) . Precautions for the Measurement

As for instruments with poor input
‘current wave f{orms, it i1s also good to.insert
a Aummy resistor in parallel with load or
trans-tap switching system (constructed not
to cause a tran51pnt uloturbﬁnce auch asg
sw1tch1ng spark, ete.).

7.1.5 HMomentary Interruption Test of Power Source

(1) Method of Measurement

{2

T.1.4 Ov

(1

.

Remarks:’

Ir the normal operating stat:

povier scurce for about 2 sccoor
aif aT rc«swlupbing, examing whether or not
it rrs OTEs to the normal state within the

}  Precautions for the Measurement
In ease high-tension and low~tension
. switches are provided, cut off oenly high-

tensicn swiitches.

crvoltage Continucus Test

A

) Mathod of Measurement

- Keep the input power scurce voltage at

thsz upper limit of a prescribed value and

Crun continuously for specificd time to
examine the praszence of any abnormal
phenomenor: irn the performance and the
temperature rise of specified places and
pRIts, e, : '

1. Clawse 7.1 is, in principle, applied io
“AC power source inpui variations,
however, DU power source shnll be also
treated the same as 4C power source.

- 19& -



. Prescription that specified time in

: T.1.3(1) is O is also conceivable.
However, in this case, it means that the
influence by the test in clause 7.1 does
not exist at all,

7.2 Input
7«2.1  Overinput Test

Make the signal inpot of an wnit which ig in
the rated operating state cxcessive (Table 8) and
in prineiple cxamine the pressnce of any
agbriormality, and alse at the same time conduct
meagurement of the prazscribed items.

Takle 8

~
_ Time of Freguones
Inmt Signal Moniforing | of Tast

Voltage
(P-P, V. 5.)

A%

1.4Y 10-9C%

4

o | |
:

|

T.2.2 Input Short and Gpen Test
By the suitable mothod, for the inped circuil,

repeat short and open ten times and ihen
Cewamine the presence of any sbnormality.

7.2.3 . Test for Fluchualiene of Input Driving Signal

{1) Methed of Neasuroment



Vary amplitude, width and phase of inmd
driving signals (HD, VD, Elx, SYNC and
Subcarrier, ete.)  within the prescribed
limits and examine prescribed performances.

7.2.4 Testing for Mixing of Woise
(1) Method of Measuremont
{a) Superimpose on the driving signal (HD,
Vi, BLK, SYNC and Subcarrier, ete.)
sine waves having 2 specified freguency
and amplitude or specified wave [ormz
and examine prescribed performances.
(b) Superimposs on the video signal input
sine waves having a specified frequency
and ampiitude or specified wave forms
and examing prescribed performances.
7.2.5 Test for DC Level Fluctuaticn
(1} HMeasuring Item

(a) Hon-linear Distortion of Synchronizing

Signal.
(n) Seperation Characteristic of Sync Signal
Separat

or Circuit.
(2) Methed of Measurement

Feed the test signal chown in Pig. 18
to a test equipment and coxamine compression
2 eparaticn-characteristic of the syne

s
2l.

and
sign
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Fig., 18

APL 1007,

0.7V hepeating Frequency
0.05 ~ R¢/s
T i1 —

‘H1b:3ﬂj'm “— Horizontal Sync Gignal

i
{

{(3) Prtzautions of tho Hessuremont

(a) A repeating froguency with verying DO
components st be proporly sclectod Wy
the tlHJ congltant
of & st oq uinme

(v) Wwhen necegsar-,
the test signal

component snd too Tittl: sync signal

companent.

(¢} Por a sync signal compression, clanping
the output of a test couipment on the
pedestzl level makes the measurement
CATY .

{(d) Wwhen the test ClgI”] genmerator in Fig. L
' iz not available, the pseudo signal shown
in Fig. 19 may be used, howe vor,
this must be carefully handled Lecause
its result doas not always correspond to
the roault of testing by the test signal
in Fig. 18,

- 197 -
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.26

o

| —

Tezst for Protection Circuit
(1) Method of Heasurement

Por 2 proiection circult, sxaning o
performance of the protecticn cixenit
when it is provided with the specifiest
“conditions.

Cutpus

byamine the presence of any abnoymality in the
following itoms. T :

{1} Cut off tho termination of tho output ferminai
and exanine oselllation and the other
abnormalitics,

Short the output terminal for the specifiecd time
and oxamine the presence of any abnormality in
parts and others.

—
(kW]
—
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1.4
T4l

7.5

7o501

Induction and Interfervence

Induction

Examine an inductive interferonce in cage of

operating near the source of induction.

Interference

(1)

(2)

Method of Measeremens

Operate in the W strong eloctric
Field and the medium wave strong clisctric
fiell and test thet the interference lavel
is below the prescribed vealue.
Procautions for the Measuremont

L2

testing in ihe field intensity
corrsaponding to 120d43.

(2} Unless otheruise anociflicd, yexfnrm the

(b) In casc of the medium weve
field, cxclude the co

Temperature, Humidity Test

Teaﬁ

(1)

of Performmnce Sustention
Mathod of Measurement
Put 2 test equipment in the chamber of

constant tomperature and humidity and
operate it in the speciiied L

5 n . . T - P L F R,
temporature and hunsidity and test aspeeilied

characteristics (Refier te Classification

No, 1 and Ne. 2 of Table a).
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T

5.2

Test of Operation Sustention

(L

Metliod of Measurement

Put & test equipment in the chamber of
constant temperature and humidity and cperate
it in the specified limits of temperature
and humidity {Refer to Clamsification Yo. 3
of Table ) and test the quality of
gustention of the operation.

Frecauvtions for the Measuresment

Whnen temperature and humidity cyele
test mentioned in 7.6 is intended, this test
may ho omitted.

¥on-operative Shelf Test

(1)

Prec

Mathoed of Measurement

Put z test equipment in tho chamber of
constant temperature and humidity and leave
1t unter the specified limits of
tamperature and humidity for the specified
time, then perform the fest of operation.

suticns for ithe Measurement

Use 2 chamber of constznt temperature and
humidity of sufficicntly lerge capacity, and

do not test the eaulnment dﬂluﬂ excoeds the

QPECl1lCd CapJClt}.

 Temperaturs distribution in the chawber of

constant tomperzture and humidity must be
settled at +«2deg. ’ ‘

When use of & smell chember of coratant
temperature and humidity is obliged, a chart
of “the interior temperaturs dlfferoncc must
be showm clesrly.
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(4)

In case of varying temparature,

humidity has to be kept at the standard
relative humidity, and when attempting to
vary the hueldity, the temperaturse must be
kept at the standard temperaturc.

Clagsification

Outdoor Zguipment

Indoor Equipment

Attonded | Unattended
Mo, 1 10-307¢C 15-35°C 10-307
Performance 45-85% 45-85% A -85
sustentisn
without control
Moy, 2 - Gl B .

3. S0t :’I.J- [ald [~ -':Q 4 — ,)_ 43
Porformance f 5:3 T e() Jrl,rg ‘l\p%g o)
sustention A5=857 4h-85% A5-BAT:
with control
lie, 3 1'[9) 17 a8 540N
OO' )_ ) - L}( "-4 P jk : —_ "'_L"\'i ¥

peration e 45-55]

N po Y — A i -
sustention () | %7 e,
w i 9 oY 4 eI Ters mey A
Pl tf] — { >—4L L,K } i -;jL; C —::\"_..Vi‘.k_j [l
Non~-operative S0~ The 2095 EU=550
shoelf test

Hote (6)

Ho provlems in

USea

(7):

on for practical

To be at 0°C when a heat retaining

apparatus is not employed.

(8); Use

(9):

of A sunshade is also allowable.

- 201 ~
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7.6 Temperature, Humidity Cycle Test

T.6.1 Methed of Measursment

Install a test egquipment in the chamber of
constant temperatura and humidity, and after
operating it for a suitable time, perform the
initial measuroment of specified ilems, then vary
the degrees of temperaturce and humility according
to Table 10, and under sach condition, in
principle, test the presence of any abnormality in
the operation. Also, porform the measurement of
agpacified items when pertienlarly specilied.

tach condition of temperature and humidity
in Tople 10 shall be made as shown in Table 11,
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7.6.2 Precautions for the Measurement

)

7

7

o1

(1) It is also good to perform the cycle test by
dividing it inte two parts, 1-5 and 6~10.

(2) Time for shifting a condition shall be wikhin
the first 30 minutes in the sustqlnlng time
tlme of 4% minutes.

(3) The measurement of a specified item must bo
made right before shifting to the next
condition. :

(4) Allowable difference for the temperature and
humidity in Table 11 shall be settled as
follows:

Temperature: -3 - +0°0
Humidity: =5 — 0%
(5) Misfunctioning and trouble during the cycle
test must be treated according to
instructions to centinue the testing.

Atmospheric Pressure Test

HMethod of Testin

Jg

ﬁumﬂmﬂhﬁrlﬂ pvcssule tcst is Hnrformud by
uasing an atmospheric pressure test chamber.
pecially when the aimosphric pressure is not
wweilied, examine = tost cquipment at the
- atmoapheric pressure of 500 +10mm Hg (correspond-
ing to altitude 3000m) for the prescnce of any
abnormality in the function.
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7.8 Water Preasure Test

T.8.1 Method of Testing

_ Sink a test equipment into the specified
depth of water for the specifiod time and check
_the presence of many abnormality and leakage of

watar,
Howsver, if an cquivalont method of
amereasing the pressure and testing the water
Pressure corresponding to the above depih of water
1s avaiizble, testing hy it will do also.
7.9 Insclation Tost

T,9.1 Hethed of Tasting

(1) With the ambicnt tempsrature at ita

centinuously under swamer-time dirvect reys of
the sun and check the presence of any
ahbnormality in the Tunctism.

And, it is good to perform the testing
Y .
}

by either method (2) ox (3).
1G s i,
Wote (7 ):  Summer-tipe Adircet rays of the
SN mean at the direct

NIRRT

unt of insolatien
gh=1l be mede 1.2 £0.2cal/omd/
min. :

(2) To we crrried out by € light svurce {color

. R R iy . .
temperature 67407K) direct reaching
ingolation (H1} aguivalent fest method. .

Wote (11): C light source eguivalent
direct renching amount of
insolation iz made to be 1.2
+0.2 ecal/end/min.
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(2) Porform by using Weather Tester.

7.9:2 TPrecautions fox the Measurement®

Coptinuous vurning must be tested until
“the saturstion of tempursivre-rise con be
confirmed. :

7.1C  Vibration Test

Vibration test is performed by using the
vivration testing machine under JIS € 0911. ‘The
test shall be the Tollowing three kinds.

7.10.1  Hescnance Test
{1} Methed of Testing

Of the vibration ranges prescribved in
Table 12, use more than one and apply them
to a test equipment and than tost wvhether or
not resonance takes place at a spocific
part. On this occgsion, the number of
vibrations (32) mist be continuous to the
extent not oissing the resunance point
and that bas to be varied in equal spead.

‘Table 12

'Kind | Vivration Range(c/s) DO??%? Am?%;ﬁ?#@
A 1= 20 0.5 -
B 5 - 40 0.3
¢ 10 - 55 0.1
B 30 - 100 .05
E (G - 150 0,02 |

T~ R06 -



Note(le): . The number of vibrations is
cxpressed by the nimber of cycles
per socond.

Noto(lD): Double amplitude means the distance

between two extrome rositions.

7.10.2 - Endurance Test of Constant Number of Vibrations

(1} Method of Tosting

Of the combinations of *he nugber of
vibrations and double amplitude (13}
preseribed in Table 13, use move thon one
kind and aprly it to o fest equinnent and
check the dlegrze of damage or the

LR

veriation of performance.

Tople &

ALy

. Ho. of Vitvations | Do

King i: Ei,f'/S) ‘_“.__;
A 10 2 5 10
B 20 of 1.7 2
C 33 0.3 G.E N
D 54 @cl. ! 2.2 0,4
B LO0 (.02 J.05 ' 0.1




7.10.3
(1)

Endurance Test of Variable Number of Vibrations

Method of Testing

Of the combinations of the numbar of
vibrations and double amplitude prescribed
in Table 14, use more than one kind and
apply it -to a test sguipment, and check
the degree of damage or the variation of
performance. In this case, the number of
vibrations, while being varied in equal
speed, iz made to repeatedly move to and
from the inside of the vibration limitg
during the time of itesting. Also, there ig
1no harm in extending the lower limit of the
vibration range properly.

Table 14

{ ' ]
- Vibration Ranse Deuble Amplitude {mm)
Kind ( C/ _) = . e e
= L { M 5 i
e 1. ; e
A Z~15 3 5 110 ] 1%
i 10 - 25 i 2 3 5
.C- 50 L G& 0,2 0,% 0.5
. 2 G5 LLl' ‘ %, , 1

7.10.4 . Pricautions for the Measurement

(1) How to attach an equipment to ba tested.&nd[;

to provide the vibration nust be made as
follows,

{a) - Unless othorwise specificd, abtach the
cquipment fo be tested in the rormal
working state, then perform the
testing, '
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(b) For linear vibrations, give vibrations

- in the specified directions of up and
dovn, left and right and front snd back,
Un]eds otherwige specificd, perform the

testing only in the dircction of up and
down.-

(¢) For circular vibrations, give the
gpecified vibrations of horizont=l plan

2
and vertical plane. Unless othervise
specified, omit this.

(2) As for ¢lyuscs 7.10.2 and 7.10.5, ti“u of
testing shall be 4 kinds of 30 mimatan, one
hour, 2 hours and 3 hours.

T.11 Impact Test

In principls, it shall th
impaet teaster uinder JIS C
nowever, it is gooi to perfovm by the equivalentd
uufhods in (2) 2nd (3).
7.11.1 #ethod of !estiﬂg

(1) Porform bhe tosbine o impact
teatar, ani ehoa} th~
g damage of the oquid

ot performance. >3 L ool =
menct ahsll ba fnllrw1ng 5 kinds,

Unless otherwise gpecified, dirsctions
of the dmpret shell be 3 directions of up
and dewn, loft and right and front and back,
and the munber of fimes shall three times
respeotively in each direction.

(2) Lift up a tecting equipment te the specified
hight and drep it o the hard weod [loor

5 times for testing.

~ 209 -



(3} 4s showm in Fig. 20, hang o 100 g weight
by & 50 em string anl fix the other
and of the string te the surface of o
test equipment, then from the position of
10 cm ~rf the eguipment and to the direction
of cirowmference, have the weight make ths
cireular motion of 0 starting speed to
give impact to the test equipment Lo the
testing.

-7 Welght of 100y

AVIAR NS NN N NN NN Y )

-7.12  Drip-proof Test
7.12.1 Mathod of Testing

In principle, tast it by the. drip-proof
testing equipment. Unless otherwise specificd,
pour water corrocsponding to the precipitation of
20 mm/h and after performing 2 hours, operats
the egquipment te check {for smy abriormalidly.

-~ 210 -



T.32.2 Precautions for the Measurement

La an example, porform the teating by the
drip-prooi testing equipment showr in Pig., 22

[ A

Water Supply TN
(City Water) \u_(

Tani

/’/ \\ Wo. of doles 100

ur Hole
1 mm

Drain 27/ /
Hoge . \'Q/

Test Boulip. }
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7413
7.135.1

Tust-proof

Method of Testing

In principle, it is performed by using a
dust-proof tester. Aftcr applying a test
cquipment to the dust-proef tester for the
spocified time, test particularly for the
presence of any abnormality in the mechanical
function,

Preeautions for the Measurement

Trae following mcthod can be applicd also in
coeo e duste-proot tester is not avallable.

Keep a sand du which is mainly composed
iy of 1@33 tkﬁn WC’ mesh, containing less

domesh 3/4, at the abﬂ31ty of 5.5=17.5 ,/
ity below 307 and temperature of the inside
“e.*hﬂmbgr 2590, and test for & hours at the

wind velcoolty 0.5 - 2.5 m/s.



ULTLTIIRA
I ToA
50 soInos admod
ATRuIou wios pTNOYg | 6FUlToa @0xnos asmod Lfxep | Ay f3TTIOERE
o U”..P.\u
pareIeudl ag 1ENd . grojuindas
mmﬂoﬂ 0TIL0ATE OU TUB {ONL oTawhA HIom 03 gnd TOILU0) .
TEoTUBYOSW UT YI0ouWs &3 Of pexsdo auyg uf Jo SoBld
1ndgno
sln 3% (UOTITNGSNIT OY) ATAST
SUIA0I CAUA SAZSSQO PUE ~T4 0BIBYD
SVl 4} .uuﬂvﬂab do3s 17un poaj seundss
Teorrovad a0l pood og gjenw Af getost SR i TaEn, AGT-RILIR

gortd Jo ano
105 o3 duwTo aUs Snnd ou

Hor=1d and %
uvﬁss emsm >H¢bapw WL Te >#4H qung
g ndur i TAS durEys

ST §U06 SIEHLD
d-d gpge  EEIUOIUDUAG
d-d qpi¥ Wi

d-dpl () 0opTA Andano |

#0T

gLy aoj H/g oansedl TOBETON
.Aecmamﬂﬁom TOIVUDY OSPTh (A1uo IoIoen)
1o BUuTASOL JO.POWLOY) 28EYg
(a) z'L*g moTTogi TeTIURISIITQ

T

T
foAwm DUT

d
5 pesadzedns aoy
‘OSED TTUL UT ‘I2a9mol
f(edmnbz ﬁoﬁquom
0BpT4 JO FUTISRL JO utrEd
FOURER) TULtQ AOTTOE|  [BTMURIRITTA

*SAORE QUL J0T |

DTS TIOL0TIELS JUIUTTOoap ATMOTS OTASTIDLOBIBYD
0 4BLF ST puT ‘oG TTIUM gpT+ urEg pusg
ST 37T ‘20uddsjSX 5% O3O0T 4T d-dAvVt} dEBME LTPRTA L7 1fouanbaxg y9TH

—— t

AT@1BIRRUKIT IT 38To UL m:po:u
42 A0S T

*SIBHL0 PUB 03 Tuow dangoTd
a4y Aq punof ST M TTBEIOUqQE UDLM

7 Y Ft T
(e30K )9 8/259 ey Jo oETaw oaenbg osq 2eg
} andyanc UOTAIBTAS(Q
g6 oo™ | Toawxslief FurpuEys BITTTL0 Ures |
l
1
Y H
S IEmaT LTo2ac . PP
rﬂHLrlw ro=as m UG TRBINA0 w incelly pOTIRg

T ;
poUSISFeN Q0UBUSLUTEN ‘SaNnTY/

TOILUOD UTE
S BIeum

.H.

suswd by

ar oq dn gndine gra 70 2
o woxjy Aurtduex woysis Ul

2 UTpIN0sIT omﬁﬂp IO pscgﬁo
ndano womm Hu Hﬂw “audane {TUn TOI3UOD
2 NI or Aydde 53 81 BTYY,

TOILUNY 03RTA JO oo::smpma 2l g

213 ~ 214



SEDIX 1

)

[

AFF

fier {or ncosurenent use

i

4
L

-E'Ufap.

b
[s]
2
g 1
o
@0 a t‘ ]
o B +2 I
[ ;t_-_l i +2
2 rf r~
i_;’i“ ) -t
o &) i
--;j b L) -
o w o
e a a @
¢ +3 £ )
- 0w ! IoH
@ W o >
[ & n; Ja8] ~
L\
NN i
. N
e
A

aymbol ).

BTS 0131 (:

i
LA

JlL:mD‘t'
agoed on

Vol
b

o
-

Folv

K

D ammoter
re

bove

o

e e e et A £ b e It

215 - 216



ad Ay, ¢~T4

ﬁmrmu AT TeAST gnduf
OLG-DUOOG PUT OMO0T  Cheag JuTansTay

N

S on0TF - 0

RUNS——

JUSTMI ST
Furangespi
UeTrInGsTQ &E1ag

(A-d) av'Y cgTa o 3ANQ

BIGL - 6T
ULpIH SSIng orep oaenbg

5210 s WGET0
2PNy TTHury
crenbyg suTg

$1GI900 ‘s

g/T 1% IDTH 2810 ~aly
sagpy Saenhy

‘ PUE asTng oaup  axenbg sutg

_ _ TewdTg ynding

J01BI9UAY
arop  agenbg 2UTS

OHBG*E a9

e

o T g
A" i

jex

addy ¢=ni-

m .

m Jog Te3TTh swed-purg

_ OBt SMEetH

“ a0y IeTE sewd-uBty

| ITIETT PAYDELLY

; reufrg oufe orduig waTa

, T2ufre eaTun ¥
h TEUFTS 38na-Ta 0 “¢
w (s1aTssod st
{oowmé ¢ pue 2uMe’o 2aTmm posodedns

| . 0 JI0o pum uo BUuTuoitag)

w TEUSTR oTzog-ABly TEIULETAOH g

m@hﬁ ARSI Y

gpos auswisnipy 1o oFugy
{d=d)por 7 wyol) andang
s/onl-s/o0y *beag Sulgwadeyg
. OHGT-OMGT

[ s

edAr 4T-HOT O

oI~ /oot Ewd (d-)aY amisG, andyng

Jo3BITTVSO
Aouzandeag o0dPIA

SHOT=% /00T

L :

w OWOE-3 /o0 g {tetEtI) AR G009
; -

_

_

ﬁ e oo

h UoTIE0TITOSS ATEEsDoiy
_ .

|
|
f

USLMITY SET

JUSMILSUT BuTanseal’ 2 ¥IMESLY

AUTINSEIY Jo euey

217 - 218



7500 = & PAPTATLI
_.L.
=
L
¥ 4 _ g () _m_
(d)5029440°0 ﬁpvmmopo.ﬁar .A&vmmﬂmnﬂ,o“ T K
w L JTETS90°0 o oy =
pmninad . . i fude
—_— - T : .
g «avmamdwmoo,o-ﬁ 2150690170 =
Y e &
1 __ H
o ‘ ) m
AR
LTS8 0
<
=
LI000T = .9 Ay o7 - Sk g B
gJ090T =.0 (ad) ooa 3 i =5
B10'9 = T *5/80°C = § USUA (Hp)igl = 1T e
) ot
B
» R
S
1]
. "
—=USh 3
[
o
=

1
. . AT T9M0g mﬁpﬂmmﬂanmm WITIB . . .
207~-05H  TRIO 4 @ATIONPUOD-UON uoqsAy TRUTos] I0LSTSaY . TBUTDE(E
. UITLT R R
AGE 0 - ou0GE-94004 o% @s.meOHQ sy
WA ACT-€°0 . OWOT ©F &n
AOCQT-£°0 DHIT=04
L00E fomngz 01 dn fegoxd Ag . . o
) AST = §°T oKeoz o1 dp | I918WYTOA BATEA
T eTkd AOST - §°T o 0% o% da . : .
L0009 m - ONT-OG

ACOT — 5070
ZO1BIDUSS o
xaqrey BuIsncy

SToA UCTBIQTTED
eTqIssod
deong pafe1sq

:mmocmoﬁﬁﬂomo

8d Ly €505

AT @BB1ToL4 TR
wo /sy o-wn /w0 T

07C08-S/00T

aoxbomnmoao
_ oHG -

o /8o T-wo /s G frtootos dadug.

: OLE pusg baxg. *ETIOH
oddy T-91% W/ A0T-Z © AfTATLTSUSS
OWeT - I pumg cBOLg *3a9)

ITGTESO g

doans paRBTR(
fniooTss dasng

pued baZi tETIOH
‘hgﬁ>4#dmﬁmﬂ.
dgmw “baxs p;mb

aqn] unexg

wr
Oﬂﬂ dearg TBLUCTTIOH
m4 moddeHd:H IDFO8Y,

BUOI]

DOULISIAY JO SWRY

HOTIE0TIToadg  ATES

SH0DYN

CedLL T-0SA oTIUY asBUg JO ho,;SUuﬁ
_ : o002-C  UOTIETIEL 2SEUL JO edumy adoog To309A
(G- jiz TDRQ*OHGHGHLG C psqu _
IeTTALRIQNG TSUISAXE
LUaWnII SUf - AUSUMIISUT

.mzwhzmmmz JI0 oumsy

219 - 220



ICqSTS9Y TEUTOS(]

.m@@ﬁwm muﬂd@mﬂEH

Zs1euiTOp OATEA

- adoosoTITOS( eqn], UneIg

QL uSumIg SUT
Buransesy 19487 9STON
AL ucTaoezzol LTTIQISTA

sdoog T01084

o A USUNEL SUT
JuTanseay UCTIISLETE LeTed

JOLBISUIY SABM SIBNDF TG

T24TTd s86d-pueg

S ._H.mnw‘\m.w_m...n.wm.mmmr...EO“H

P S : xojEIUs) TBUSTS 1sof AL

zonersusn deang 08PTA

Zo9e{TTOS( Aougmbely o9DTA

! - : ) SURLIASTT. :
*Bry 10 ton | edfy roasyBL Jo eummy | FUSHILELSUT ©. ©
. - . P TR Buransueey] 1o SlEN

QESH LHTIMISKI DNINOSVEW ¢ YIGNZAdY

221 < 222




Am\uu pueg %oﬁwﬁwmuw&

0000T 008%  0O%Z . 00ZT 009 00 . 0ST . Sk
00g%  00WZ 00ZT 009 COE. . 0SIT _ :
1 1

= umy
-
e
&~
o
—

of

o -

05

uo@

I!'-,.,o'l',.h‘ B
0L -
08
1 eaang} 3 |
06
sixemey
: - @STON JO 80INOG UTER
3 s - Y o Ze)el 8STOR JO UOTYBOTRUT
L | . . | o JUSIMII SUT SUTINSBEH
usEeInsesyl JO osWT 81e . o R
1 ol Jo ..B.ﬁ Hed C - jusweansesy| JO 80BTd

W IEEddY

() Ianéqraxnsssxa_punog'

223 - 22



uoTLouUn] TEOTUBYDSK

APPENDIX 5

utSrey worye(rrose | O
B5TOMN O
zoyomg Futatury |- O Q
. 21TYM
ToaaT A1) Wwoetld | © | O
f11aeeur] O [®)
UOT]I0LSTE WXOH AABH O )
asuodsey Aousnbaxd O O
SuTEy © ®)
pouepaduy O
SutisTsay sIussaad O
BOUBGSTSOY ..mu.
T uUoT}EIREUT
. _ |
. @ 8 . e
w31 £ 9 o
Surysag 3@ 4 5
. o S @ o
a S +
meIL o §e & S
= o <
Q 5 L
o M m

~
J

-225 -

- © Tést in prihciple;_
O Test is preferable.

'Remarks

Vibration

Pressure
Impulse

Vol.
Temperature
Humidity
Pressure
'.Water'
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'(2)_

@

(2)

(v)

Lontrol vertical gain and vertical position so

that the middic point of the top of the bar
corresponds. to B point and a point almost the
cemter of the black level part corresponds fo
A point., :

Measure the value of ¥ from peaks of sine
square wave pulse and sine square wave bar
respectively. (However, with B point in the
upper part of the bar as center, when a line
is drawn in the range of horizontal 18us, a
portion that swells out to left and right
rust be excluded from the object of the
measurement since it is due to the effect of
high frequency brnd characteristic.

2T Pulse Response

By the aid of time marker or oscillator, ete.,
adjust oscilloscope swoep time, and match
precisely so that one scale of the horizontal
axis (especially in the neighborhood of ©

.'position)-becomes 0.125 ps.

Feed sighals to be measured and by adjusting
horizontal and vertical positions and alsc

‘vertical sensitivity, make tho peak of the pulse

correspond to the top of the cnse frame at the

Iste¥ate

eenter of mask outline and the black level
1
4

- correspond to the hovizontal lire which pessce

“through'™ A point.

'MeaéureAthe value_of_K from half amplitude -

Auration of the pulse, stretch of the bottom

and sach peak of the ringing, etec.

3,.‘Regarding the-Test 7.5 Tempa;ature and Humidity

In Japen, the average maximum and minimum tem-
perature at the outside by months range, accsrding to

=, o . s
-a ¢hronological trble of seience; frem -35 to 43770,

. AR : o T L
On the other hoand, the moximum rangc oi temperature
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variation in a day is 13deg Therefore, the
‘prescription of a stability of characteristics to
+10deg, namely, temperature variation range of
20deg, will make it free from adjustment.
'(2) Relation betwazen Altitude and'Temperature
- (1959 ARDC Model Atmosphere),

CAltitude 1000 meters, bemperature

drops 6.5 deg.
"o 2000 " 13 deg.
" 3000 " 19.5 deg.-

That is, temperature falls 0.65deg per=lOOm.,
therefore, care should be' taken for the temperature
test of machinery and tools loaded on an airplane.

4. Vith regard to the method of analyzing the eifect by thc
text 7.6 Temperature, Humidity Cycle Test, in every
© measuring item, analyze temperaturs and humidity effects
and caleculate respective ratios of contribution.

'5;LlWitF regafd'to AtnmspheriC'PrPssure

Thmt the wvideo control eqalpment is ptrtlculgrly
dlscuﬁsed for the atmospheric pressure i mainly becauss
of the disturbance of discherge in the high-tention
circuit. The relation betwesn voliage of starting
discharge V and atmospheric pressure b can be shown by -

" the follow1ng formula.

‘ e
=K
16 (e _).

Ky, Kyt Constant

o L 0,392 i v
6 __39 * 275'+_b,

ti Temperaturc (OC)

b Atmospherlc Pressure (mmHg)
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'1‘.

EXPLANATION

As to thc measurement of wave form distortion by sine
square wave

As a test ulgnal to be used for measuring the wave
form distortion of video equlpment,

(1) The frequency component must position mostly within
the transmission bhand and not being suflered
distortions dwe to characteristics of the cutside
of the band. '

{2} To ve cqpablc of measuri ng wave form distortions
easily.

- (3) To be capable of generating signals readily and

steadily

are required, and as one which ncet thesc requisites,
the combinaticon of sine square wave pulse and bar pulse
isg tho Loncnpt mednly suggested in England.

The sine square wave pulse is useful for observing
the high frequency hand characteristic of transmizsion
equipment, while the sins square wave bar proves o hc
hélpful for observing mediun frequency band

characte rlatlcs, and the sine Squarc wave pulse will
maasurs

'(1). Half'dmplitude duration.’

(2) Maximum °Fp]ltu e (Measure by comparing witi' the
: mﬂ¢umbgfqrm:mememth

(2) FIOQULHCV and. Qﬂnlltﬂdﬁ of ringing.

as shown in Fig. 1 and evaluate charqctprlstlcs.

- 233 -



Half Amplitude
Duration

_ T’t’iiﬁging Period

Ringing
Amplitude

-



The half amplitude duratlon s equal to the rise
.tlme of conventional square wave resyonse, and its value
Cis inversely proportlonwl to the band width.

The ringing corresponds to the overshoot and the
ringing in the conventional square wave response and is
rélated to amplitude and vhase characteristics in the
n01phborhood of eut-off frequency.

The sine square wave bar is used for measuring
streaklng or smearing.

The sine square wave ig classified according to-
the size of half amplitude duration, and in the
transmission.system of 4Mc band width, the pulse with

half amplitude duration C.25 435 is called 2T pulse and
the pulse of 0.125 4s T pulse. These pulses have such
frequenéy distributions as shown in Tﬂgq 2.

-5
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| By comparison here with the method of measuring
wave form distortions by the conventional square wave,
1% will know that the method of measuring by the sine
square vave has the following features. ' '

(1) As seen in Fig. 2, in case of frequency
components of square wave, many frequency componcnis
are present even over the outside of the band, '
which fact is responsible for causing the
charvacteristic not affecting the
actual ftransmigeion of video signal teo wppear as

& wave form distortion. Howsver, the measurement
by tha

sine. square wave proves reasonzble because

of itz positioning within the frequency band
directed for the measurement and being fresz from
measuring wnecessary frequency characteristics,

(2) Frequeney components in the neighborhood of cutoff

. Trequency sre larger in tho zine sguare wave and
because of this, ringing by the cuioeff
characteristic will zppear lnrgely and the
measurement becomes oasy..

{3) Dirzct eveluation of picture qualities is made
possible by the wave form distortion. The attempt
4o relate ploture qualities to wove form
distortions had been made in England and other
countries ond Rating Tactor X was decided. Tha
quality. of a characteristie can be readily checkad
by applying a2 scale besrd.on which these X valuae
are written like Appendix 1. = The Reference =

ppendix 1 shows an exanple of € = 1,%,5 2t the time

of 2T pulse. : S

(4)  As to signal grneration, the rise time of o
© 0 sgquare wave [lucturtes with characteristic
cvariationg of a vacuwn tube, thus fequiring
constant checks, however; in case of the sine
square wave, as it is shoped by Passive Netwprk,
- variation of the wave form can be regarded as
‘very small. S ' L
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The siné square wave pulse proves, as mentioned,
to be ugeful for checking high frequency. band
characteristics, however, being low in the measurlng

sensitivity for the measurement of transmission”
characteristics of the medium frequency band, it is
combined with the square wave for the measurement of
streaking and smearing, etc. : :

This square wave Signal ig limited in the band

through the network used for shaping sine square
“waves in order not to suffer the influence of

characteristics of the outside of the transmission bana,
and it is called T bor pulse or 2T bar pulse accordlng

- to the klnd of filter applled.-

Also; by combining with these square waves,
deterioration of the amplitude of a sine square wave
resulted from characteristics of transmission
eguipment can be distinguished from the level
deterioration. - -

As to the Text 6.11, Noise Measurement by NC Wumber

 In measuring a neise, as also specified in JIS 7
8731, the method of measuring a noise level: "No. of
Horn" by the 1ndlcat1ng noise meter is commen.. In this

. method, however, as the dlfference of noise snectrum is
'not_taken,up, meny cases resuli in a discrepancy from

the actual sense. of hearing. That is, even though the

“level of s noise is the same, if its ﬁnectrum alffers

the .degree of dlaturbancc bpcomes generally

"dlfferEnt_

 Considering this, a method that analyzées a'noiSQ
into octave b¢nd and gllows a noisc toleruncb 1ovb1

-~ For cdcb oand ap@ctrum ig mors practlc

. ThlS is called uhe measur@ment of noise by NG
number , and this specification follows, in principle,

thig method of measurement. . Text Appendix 4. shows

neise criterion durves of permissible noise (NC Gurve)_
and comparison of values of noise crltprlon curve

"Humber of NC' with values of. o
Cpermizeible noise level "Numbece df-Hcrn“.is shown ir
Table. 1. o I :
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Table 1

Criterion | Noise Level
Room Curve (NC) : (Horn)

Broadeasting Studio | 15 - 20| 20 - 30
Music Hall N | 20 30 - 35
Theater, s%age ..” 20 - 25 30 - 35
_Hospital _ | | .-30 35 -._40
: Céhference Roo$ ‘ 25 . : .35___40
,Aparﬁmént, Hoﬁel o 25 fIBQ. 35'- 40

: Thea-;er,;mgm'ié' B R 35 ~ 40
'.Liﬁrary  | : B | 30 40 ~ 45
| Small -OI'fiée. __ 50 - 35| 45_? - 45
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V. METHOD OF TESTING OF PICTURE MONITOR

Range of Application

This ngCLflcatlon is applied to the method of
testing monochrome picture monitcrs such as master
moenitor and program monltor, ete, :

Meaning of Termiﬁology
(1) Normal State of Operation
It means the state set up undsr the

actual condition with prescribed

connections, ”CCﬂrdlﬂg to prbscrlbed POWeY source
and level diagram.

{2) V mezans video signal.
(3) S means synchrenizing signal.

(4) VS nezas the composite signal of video znd sync.

Conditions of Testing

Unless otherwise specified, set up as follows:

aPQwer'Source
. AC powor source to be used for tnr tes tlng st
~be of voltage and frequency specified for tho- test
monitor, and use the nermal wa v“-iorm.
“Measuring Instrument -

Adopt Appondix 1 as. standabd, and measuring
nstruments applicd have to be listed =s Appendix 2.

- 2#1 -



3.3 State of Testing

Degroe of Tomperature and Bumidity
Standard temperature and humidity are to be
20°C for temperature and 65% for relative humidity,
The stiote that temperature lies inside 15°C - 259
and relative humidity is within 45 - 85% may also
be regardsd zs the state of standard témperature
and humidity, however, in case of deviating from
the limits, tomperature and humidity must be
stated. ' _ '
3.3.2  Atmospheric Pressure
The standard atmospheric pressure is to be
1013mbar, however, when it positions in the range
of 1003 - 1023 mbar, it may be niso regarded ns
the state of standard aimospheric pressure.
3.3.3 Insolation
To be such state that direct rays of the sun
do not fzll. ' ' '
3.3.4 Vibration and Impact
To ba in the stationary szate.
3.3.5  State of Setting of Test Monitor
Unless otherwise specified, set it in the
normal state of operation. E
Structure
Check il the following each item conforms to

3.3.1

proscriptions.



4.1  Appeararce

Aﬁsembly,.Plating,-Coating,.Wiring, Color
Assorting of Wiring, Parts, Marks and others.

4.2  Composition
Content of composition, quantities of speres and
accessories and others.

4.3 Size, Weight

5. Overall

i
-

Performance

It follows Clause 6.1 "Performance Tost" of
Method of Testing of Video Contrgl Equipment.

5.2  Continuous Runring and Temperature Rise

-

It follows Clause 6.2 "Continuous Bunning and
Temperature Rise" of Mathod of Testing of Video
Control Equipment. ' -

5.3 Pressura Rosisting

Supply spocified voltege to high tension circuits

for 5 minmtes and examine the presence of any

abnormality in fellowing items:

(1) Discharge phsnomencn by the visuzal and
" auditory senses. - :

~{2) Inducing noise on the pilcture screen.

(3) Insulation Break-down.

fbi]

'(4) Other harmful phenomena to the performence.
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5;4 " Insulation Resistance

_ I% follows Clause 6.3 "Insulation Resistance" of
Method of Testing of Vided Control Equipment.

5.5 Hoise
It follows Clause 6.11 "Noise" of Method of

Testing of Video Control Equipment.

5, Video Scetion

7

.1 TInput Impedance
If tollows Claus
€

6ol ”Impédaﬂbo” of Method of
Testing of Video Control B

quipment.

o
2
r

£.2  Frequancy Characteristic
5.2.1 Amplitude Frequency Characteristic
(1) HMeasuring Circuit

In principle, it follows Fig, 1.

Fig. 1
: Test
Sweep 2 Monitor N tere
Osc. <! P = = oV H

Sweep Signal

2 -



(2) HMethod or Measurement

Feed the output of sweep oscillator to
the input of test monitor, and measure the
input signal level of Braun Tube by the
ogeilloscope.

(3) Precautions for the Measurement

(a) € is the equivalent capacity for
use of corrvection to be added 2t the
time of the measurement, and in such
case that the zlectrode eapzeity of
Froun tube is §° ant the input copacity
of the oscilleoscope is O, make

C=C|__C|f

(b} Cut off 2 place of % mark =nd 4hen
neasura,

6.2.2  Delay Time Froquency Characteristio

It follows Clanse ©.5.2 "Dalay Time Fr

aquency
Charactoristic” of Method of Testing of Video
Control Fguipment.
6.3  VMave Form Distortion
It follows Clouse #.6 "Wave Form Distoriion" of
Mothod of Testing of Videc Centrol Equipnent.
6.4 Linearity
6.4.1  Method of Measurcment

It follows Clause 6.7 "Lincority" of Methed
of Testing of Video Contrel Equipment. Howevsr,
“the freguency of superpoasd waves is to bo 800 Koo
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6.4.2  Prccontions for the Measurement

It follows Clnus: 6.? "Procautions for the

Measurcement! of Method of Lestlng of Video Control
Equlpment plus

(1) Signal level of Braun tube deflecting plabes
or amplitude on the Braun tube is to be
specifiad,

(2) For band-pass filter, use a high-impedance
type for both input and output.

6.5 DC Restoration Characteristic
é.5.1 Measuring ”1rcu1t

In pr1n01ple, it foliows Pig.

2.
Fig, 2
_ Teat —.

Test < [onitor \ /. oo,
e : [ [ ity
Sigmal > e e .
nﬂé : STAC Term.
.,

6.5.2 Mothod of, Mcequr mcnt

Faed_white signals of the specified 1level 4o
the input or, by setting 5 congtant, feead VS
signal to the input of the test monitor, then

eagure variations of the level of blanklng "1gnu1
(zero llne) by Pable 2.

Further, 'calculatlon method followv lower
column of mablh 2.
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6.5.3 Precautions for the Measurement

Impedance of the BC input terminal of the
oscilloscope must ke more than 10Mohm.

- 247 =
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Note {1): Ior the wave form soction, b is to he
determined by values of ecalculation.

6.6 3 I Ratio
It follows Clause 6.9 "SN Ratio™ of Method of
Testing of Video Centrol Fquipment.
6.7  Voltage Amplification Degree
6.7.1 Measuring Civeuit

In prineiple, 1t follows Fig. 3.

4

Fig, 3
[ 1
Tegt , n
5 AT
Teal > | Moniter \ / LORD
Signal Lo .%_._‘_ - Py _ v
Ger. : i ]_.._l_l . v
N
—
—— -
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£.7.2

Method of Measurement

ds the input signal, feed a test signal
(Stair-case wave or square wave) to the input
terminal of test monitor, and measure the level of
the input signal of Broun tubs, then determine by
the following formula. -
Voltage Amplification Degree = gf (Multiple)

[aW]

N
By: Input Signal Level
Ep:  Output Signal Level

LI

£.8 Picture Frome

and

By vernier calipers, measure helght, width
diagonal line lsngth of the picture frame

ol protecting board and find deviations from the
fellowing,

Deviation = 2% x 100 (%)

at ‘Prescribed Value

!

b:  Measured Value

£.9 ﬁﬂDl’tuﬂS Vqrv tlon Degx

. Vary the deflecticn enplitude and within the

range conforming to specified cfnultlonqilﬂpaaure
hight and width of the picture which :
become meximun or minimum, then calculate dts
defference Irom the prescribed picture frame.

6.10 Deviation

With the prescribed picture frame as reference

and within the limits conforming 1o specified
conditions, deviate the piclture up and down and left
to right to mansure maximum dPVlﬂtlnE “170.

- 250 -



6.11

.12

Picture Screen Distortion

. Ag shown in Fig., 4, adjust the extent of the
plctgre to the diagonal points of the prescribed
carving frame of protecting board, and measure the
deviation, then find it from the following fermula,

Fig. 4

Distortion = -f;:— x 200 (7)) or = x 100 ()

&

Delicetion Distortion

Lijust the picture tn the dingenal points of
picture frame, and medulate the Braun tube by the bap
gignals of 12 horiuzental lines (eliminate upper end
of the picture frame and contain one line of the
lower end) and 16 vertical lines (eliminate left end
of the picture frams and contain one line of the
right end), and for the right or lower edge of each
horizontal or vertical strip of picturs, measure
the distande from the piciure frame, al every cruss

aint of the vertienl end horizental strips then by

C£.12.1 and 6.12.2, determine the respective

distortion and space variation factors respectively.



Pig. 5

‘i Line .
f Picture Frame
///_
LA
vij
- _\\\‘\\/ . -~ 3j Line
' hij
!

£,12.1  Distortion Factor

Suppose {rom loft to right the vertical line
L, 2, i ecivesy d, susesees, M line, and from top
to bottoem the horizontal line 1, S I
casasrany 1 llnu, and for the ¢ rbitorqry ior j
llnc of vertical mn& horlucntul 1lne calculate

follcmu.'
: . 3 - f:h.'l. . ot
istortion. Fa T 1 line = —=-=— x 100 (%)
Dlstorulop ctor of i line Hmean x 1 (54)
‘ S A .
igtortion Facter of j line = j‘K&"'Y 100 (%)
- . o Enedn

5.12.2 Sp n.ca Vurvztlon F ctor

It_shall Le as foliuwu.
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Horizontal Space Variation Factor
regarding i line

= hiji i B o
Horizontal Distance ~ 16|max * 100 (%)

of j line

Vertical Tpace Variation Pactor regarding

i line
vij] i  pet
= v - - = %z 100 (%
Vertical Distance of  12|max ()
i line
Toter
Suppose m:  amber of Vertieal Lines.

n:  Mumber of Horiz: ntal Lines.
i:  ith Verticol Line fros the
© left.
ji jth Horvizental Line frowm the
+ .
il
(i,3)r Crcss Point of i Line and j
Line.. ‘
hij: Horizontal Distence {rom
© picture Frame to (i,3) Point.

“yij: Vertical Distance from
' Picture Frame to (i,j) Point.

Alsm; for i vertical line and j horizontal line,
suppess its respective mean wvalue from the piciture
frame hyeen i 900 ¥ moan s
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L . = ha o

. , (hil + hi2 + .... + hin) so1Md

Tpgan 1 = > = e
n . n
) . . ' . m

(V13 + v23 + ee.v + vmi) = Vi

P - =3 ']::.1 T

m e
m

Vmgzn J

Using them, symbels and definitions are determined

as follows.

Ahl = nex ] hij - Yipean i

J = 1,2,400..n

ximum devization between 1 line and its

Hhice
averags line.
AV] = max ViJ = Vpean j

i=1,2,...0.m

Avir Maximum deviation between N lwe and

its average line. .
 Yicture Frame Horizontal I}lst ance

Hiean = - . _ 18

mean:  Average space

_— Picture Frome Vertical Distance
Vmean = 15 .

Vmean: Average space.



6.13  Deflection Swaying
6.13.1  Method of Measurement

For the vertical deflaction swaying, measure
it by magnifying its amplitude optically =t the
center end both ends of tov and hotton of picture
screen, and for the horizontal Swaying, measure
in the same wmanner of magnifring {ts amplituda
also at the center ard both ends of left and
right of picture screen, then determine by the
following formula.

Swaying =

‘IG"

= % 100 (%)

a: Horizontal sy Vertical Length of the
Preseribed Picture Screen.

by Amplitude of Swaying.

<

Fig,
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$£.13.2 .Precmutions for the Measurement
By free oscillation or synchronizing signal,

cause the raster to synchronize, and settle the
Braun tube in the state of no modulation.

6.14  Sync Stability
6.14.1 Hange of Prequency Control
(1) Measuring Circuit

It follows Fig. 7.

Fig., 7
' CHG .
s | et | e
PR S
= Monitor Y P %gzq.

(2) Method of Measurement
In case that the horizental and vertica
sync regulators are varied, by Lissajousg’
figure, measure varistions of the free
oscillation of the deflection oscillator
over the entire variable range. '
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6.14.2

6.14.3

APL 10075

Minimum Syne Level

Feed a standard signal of ths specified
level and control it to the best condition, then
under the following conditions, measure the input
level of synchronizing signal ot the point where

the horizontal syne or the vertical syne gets
out of phase.

(1) Internal Syne

Both V and 3 vary.
(2) External Syne

Varies S.

Dynamic Stability of Syne

{1) Heasuring Circnit

In principle, it follows Fig. &.

Fig. 8

(Ho LC Component)

KPL g5

Pest

HMonitor

Sync Signal
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(2) Method of Measurement

Switch APL-100% V signal wave form
(Blanking Signal Wave Foim 1C0%) of the
specified level and AFL Of V signal wave
Torm (0 sigmal) and examine the stability of
horizontal or wvertical gync., however, the.
level of synchronizing sipgnal is to be at
specified leval. '

——~
o
g

Precautiors for the Measurement

a3 Y v . - . -~ )
(o) The test monitor is to be at the
internal sync.

(b} As the alternative to this methed of
testing, it is also good to test,
“using the video switching amplifier,
the stability of dynamic sync by
feoding to the input 1007 blanking
signal wave form and swiiching it on
and off. '

£.14.4 Syne Puil-in Cheracteristic
(1) Héasuring-Circuib

~In principle, it {vllows Fig. 9.
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(2} Method of the Measurement

On the ocassion of switching external
sync signal(S) or video signal(VS) from
"off" gstate to "on" state, measure time
until when horizontal and vertical synes
become stable (Sync Pull-in Time).

€.15 Interlaced Scanning
Using the magnifying glass, measure every space
cf scanning line, and also cbserve the stability of
the interlaced gscanning.
5.16  Retrnce Time
It follows zither one of generating pulse _
method, pick up resistance method and signal width
variation method, and what to select iz subject
to the prescription.
£.16:1  Generatirig Pulss Methed
{1) Hensuring Circuit

L= A

It follows Pig. 0.

Pig. 10

Deflection Coil

v

S lrest] T
2““_Mcnitor CE
>71_j
Defl{
: CRO
Output )
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(2) Method of Measurement

By the Brau tube oscilloscope, measure
a pulse voltage which appears at the both
ends of horizontal or vertical deflection
coll during the retrace period, then
determine by the Following formula.

Fig. 11

L e h 4 yf ot
Betrace Time = 5 x 100{7
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6.16.2 Pick Up Resistance Method

'(1)

Meaguring Cirecuit

In principle, it follows Fig. 12.

Fig. 12

Deflection Coil

_____ / |
e ' T Diff.
g LA -~ CRO
el
i PE

e thad of.Measurement

-Feed to the dlfiorcnflal 00r1]10ncopo
a voltage bntween both ends of o registor ¥
which ig for pick up of deflection current
and inserted in series to the deflection
‘enil, a2nd measure retrace time of the
_d“flcctlﬂn currwnt '

S =262 -



z . e
N TN T
‘l:yt;s} <

-

L a

Ketrace Time = 2 ¥ 100(5)

(2} Precmutions for the Measurement

(a) &g the resistor ¥ for pick up use, cpypl
anoe vhose value of resistonce is less
than 1/10 of the resistence of deflection
ooil.

(b) 1In case the @ifferentinl oscilloscope is
not available, it iz alzse. good to mansure
by the ordinary oscilloscops, tut pay
Cattention to the earth sids wotential,

£.16.5  Signal Width Variation Method

From the normal state of operati
widtin of the horizontal or verticeal bloskiy
signal of n stundard gync signal generstor, Lnd
by the cscillescope, measure width b at a point
where tha overlap starts on the picture seresn,
tn en deternine by the 10110:1n formala.
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Fig. 14

N FAVEVAV AW VIR VA b

B
(i (us) t
1
PR S
i~ (osy 1
Retrace Time = % x 100(%)

.17 Foous

: In the state of scitling aberration minipun,
when sine wave signzle having specified melltudo
znd froogusney locked fo the horizontal gyne
Frvquoncy ig fod to o Braun tube which is piven a
bias esqual to cuteff mensure spot distribution and
area lttlngblrhnhlo orr the picture. screen.

£.18 Brightness
6.18.1 Mathod of hﬁ&”u?@ﬁﬁnt
In the adguuted btmte descri bﬁd in 6 17, feed
to the Braun tube & hias which correcponds to the

white peak. of sine wwvo, and measure by using the
illuminometer.

- 26l -



6.18.2 Precautions for the Measurement

(1) The illuminometer must bz one using photo
electric cells adjusted to match visibility

characteristics or one which uses rhoto~
electric tube.

(2} As %o photometric distance ond light
receiving arca, unless otherwise specifiad,
use a shading eylinder showm in Fig. 15, or

apply a2 method of measuremcont equivalent to
it. '

-

9 . : I1lundinometer
Broln C
R0 bond

Tube % i ng
T

| 10cm ;

!
SO
P

"N

t

“hAJ19 High-tension
6.19.1  Generating Voltage

1 tq oy e e
In the specified condition, measure plate
voltage by the volimeter.
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6.19.2

£.19.5

Hinve

v 011:" ge Hegulation

Suppose B, and J*O aze the raspective
voltoges on the ccassion of verying the biag
voltage of Braun tithe from specified bias veltage
to cutefd voltage, the regulation is determnined
by the following formlz.

Rogulation Fector = S0 = %1y 100 (<)

Prazcautions {or the Meoasurement

For the voltmetor, use those of internal
rosigtance more than 1000Hchm.

forn Section

0 Wave Torm fmmlifieaticn Cirveuwlt

7.1.2

Input Imvedance

rmolitude Freguency Cnrw oteristic

(1) Measuring Circuit

In prineiyple, 1% follows Fig. 16.
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[ Sweep |

Y
NI

i, 1b

Difr.
> cno
2
<.

R ] :_‘;J

ﬂ“+3QL“W
\

Dvicep Signal

BV
Iaw}

(3

e

)

Method of Meaguroment

Fead the swesp  gonsrator

input beroinzl of the test mon wid 2
signals of the deflostion cleatr Do)
of the Braun tube to the 2 tewminals ( -3

cf the d1f?ozvu -ial oseillos

al thean

Feasures .

Pracautions Jor the T

I

nsuremcnt

61, Co ave the equivalent copacitics fox
correction use to be attached at the tinc
of the measurement, ond suppose
electrode capacities of the Hramm tube

0y, C'e and input caracities of the

oggilloscops (", G"2, cach
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:?.1.4-

T:1.6°

I

Cl C\l — Cﬂl

Co =C'lg - C'9

has o be used.

(b)  Disconnect peints of x mark, then
: maasure.

(c) ‘In case the differential oscilloscope
is not available, it may be also good
to measure the 2 signals of D and Do
geparately and take their total, however,
in this case, pay a attention that an
error will result if dels=y
characterigstics of the twe signal do not
corraspond.

{d) It is 2lso good to measure directly from
wave Torms on the wove form menitor
without using oscillescopa.

Yavi Form Distortion

Seme as 6.3, cr it is alsc good $o mensure
directly from weve forms on the wave form monitor
without using oscilloscope. o '
Linearity

Same as 6.4,
DC Restoration Choracteristic

Seme as 6.5, or it is also geod to measure
directly from wave forms on the wave form monitor
without using oscillozcope.

5 N Ratio

Same as 6.6.
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7.1.7 Voltage'ﬁmplification Degree

(1} Measuring Circuit

In principle, it follows Fig., 17.

Pig. 17

- Test T?ﬂn !

Sig. Monitoxr i I
L

|
oV k/\.’

Gen.

[—"i
o
Leme =
-

(9]
=)
[

(2} HMethod of Measurement

As tho input signal, feed & test signzl
(stair-case or square wave) to the input
terminel of the test nonitor, :md neasure the
output Ievel at the deflection elecirodes
(Dl, Tn) of the Braun tube, then determine by
the following formila.

' By + Bz

Voltage ﬂﬂplificntibn Degres = -
' . ' =,
"By Input Level. _

[Bm: Outﬁut Level (ﬁl)
: Ejé‘Output Level {Dj,)
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.
foni
.
62]

Deflection Sensitivity (=)
(1) Measuring Circuit

In pi"inciple, it follows Fig. 14.

H

ceet ] < Text \\'(
Honiter Ll

i
B I CRO

(2) Method of Measursnsnt

As the input signal, foed a test signal
{stoirccase or sguare wave) to the input
torminal of the test monitor and measure the
amplitude of a wave forma on the Braun tuhe,
then determine by the following formula.

Dafleetion Sensitivity = B (V/om)
L

By: Input Level (V)

st Vave Form Anplitude on the Draun
tube (o) '
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Hote (“): Derlection sen
Inpul voltags
daflect 1 om on th

Lil

o]

ivity means the
ary Lo
& Broun tube,

7.2 Time Axis Deflecticn Civeuit
T.2.1  Deflection Distortion

Feed a signul te the input of
amplification szetion, and measure
wave forms in tha inside of the =ffecti
of 2 scale plate, then supnos? nad
Py, minimum e

LT S0Rce

¢ hgip and averase space hy.
and the digtoriion is found Trom the follow
formula, provided thot either one ;
following wst be apnplicd for the inpud signal
wnve forn, :

(1)} Sauore Vave Signal

(2) Bar Signpel

(3) Sine Wsve 3ignal

' .
___+,._.\--:.‘.-q~ . e m e e = = ] !_ ,,,,, . ‘:,. .
hy hz : hn

e - —

{Make b avout 5 mm)

h B
- 1 Tmax - wiAn o oanan (7
Distorfion = § ——p——=— X 160 (35
= Imean

h + N2 . . . . + Wi
hwean = ( L A )

1
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7.2.2 Enlargement
(1). Enlargement Factor

Suppose the respective widths of sync in
the normal state and enlarged state a and b,
measure the respeciive size, then find from
the fellowing.

Inlargemement Factor .= {multiple)

m o

{2) Position of the Center of Enlergement

Measure the distance botween the center
of syne width when znlarged and the center of
genlc plate. '

In principle, it follows Pig. 20,

Fig, 20

(357 ]

-~ *D ‘RO l

- : oth |
jonitor e




Method of Measuremsnt

' In the operating state, feed two
signals of Braun tube time =xis
deflection electrode D3, D

2ot Dy to the twe
terminals {+4, -B) of the girferential

oscilloseope and calculate by the following
formela.

i
| ) B

4 . 0w
Retrace Time = - x 100 (7}

Precoutions for the Measursment

" In case the differential cseiliosccpe
ig not availsble, it is alsc good to measurs
two sipunals of D3, Dy separately dnd take the
average of the two, however, pay sttention

" in this case that on ervor will result if the

weve Torm and the phase of the twe signals do
not correspond.

T3 Senlc Dimension of the Scale Plote

In principle, it is to we performed by the
magnifying projection scope with the reading
aceuracy 1/10 mm, 1/10 degree.
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7.4 Deviation

With a zero line of the scale plate as reference,
deviate o bright line up and down and left to right
~and measure the gize of maximum devietion.

7.5  Focus and Aberrstion

Make & bias voltage of the wave form tube to be
1/ the voltage of cutoff, =nd feed o sine wave
voltage of less than 60 ¢fs to the inputs of
vertical and horizontal deflection cirenits, then
cause to draw a clroular Lissajous' ligure o measure
the width of its bright line. Sizs of the Lissajous'
wave form and places of measuring the bright line
width are to he ag follows.

Fig. 22

In ¢zze the wave fomm tube is
120am, ¢ is 70mm.

" 75mm, £ is 50mm,

7.6.1  Genernting Voltage

In the specified condition, measure plate
voltage by the volinmeoter.
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7.6.2  Voltagme Regﬁlaticn

Suppose By & Eo nre the respective voltages
ot the ocassion of varying the bins voltage of
wave form tube to 1/4 and 3/4 of the cutoff
voitage, the regulation is deterymined from the
following formals,

. o - . .
Regulation = 22 7 51 + 100 (49

reslstance of more than A01 o

NPy
Teat of Clrveoumstances

¢ be performed according to Method of Tagting of
Video Control Bguinment.
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Lppendix 2

Heme of Mensuring Instrument

Matker's I

Video. Frequenecy Oscillator

Mg,

Mo,

Impedrnce Bridge

Video Sween Oenerator
TV Test Signal Generator
Sine SBguare Vave Gengrotor
felay distortion Measuring
Instrument
Vecter Scope :
. : , %
Braur Tube Oscilloscape I
— N e e e e e ot iy, e e S — S
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Appendix 3

Video Amplifier Characteristics

>

fonitor

iy

r

Wave Form Distorticn f' ' 1

-

v e T
- / ~vr - ] izo . =% E 1
E0e /4 SKe, 250K i Nois

Frequency Linearity | Gain

i JHEOCY Sl P ;
“haracteristic |, 1 Rise | Cver. | (Gain | . N
= ~ LnPut s nun
Control) L vRu

s i (A "’-\'.
81 Pime sheet | Ham uh"rs.
|

Picture She 20,548 55 Co0Tus| 55
Monitor

l-60dB | -50aB .| &% (V) 35 + 145 0.7V 257
Part (

{Synch-| 5 (8) -2048)
roncus) | (Cutput

lave fForm 1V 4.5
fonitor A 5=Ele | i Scale | (Synch-
Part =345 i Siim) roacus)
' 0.5Me ~0.754B P ‘ (60ma)
i
1

{ . q7 3 rv m 3
} 0,548 I 10,0708 ~50 ?
B ‘

—
-
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Monochrone TV Camera

Wave Form Distortion : : !

o ~— Gain Prescribed Leovel
C'Frequency ‘ﬁgo/s Ko, 2505c Hoige (Gain- . il
haractoristic Risel ~ Tvara] ™™ N
_ am | Good  Hise Y , . .. Lontr
- _ Sag | Sag Timel shoet| HAm Cthersg Linearityl Qn-lOl)_ Input Output
_ - _ B . 57 -
Overall [THe +14dB 2o | B L Olus ((Except 1-60aB | -35d3 +5% B04AB(Hax) 10ub Q.7v
: ringing |(p-p) | (rms) | (Cutput “0a3(Yor)
Above 1V (Curvent
10Me) Gain)
Eamera THe 42,568 1 SR -(0dB | -404B | +5% 705 1004 0.5V
iead {1-p) (rms) (Outpat {(Current
Pre-amp. S| 1.5V Gain)
’ I - Ll o i
. (-1448)
View Sic £14B 3 | (RSN 6 DS W T —604AB | -5048 | =57 G0+

View n 2&B 0.57 40V
Finder | | (p=p) | (p-p) | (Output [(~eo)
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tmp : ' : I renous)i 1V)
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l {CGthers)
Video  {5Hc +0.%5dB AR O.las 5B -0 | =50 56 . 3% 12dR L0,V S5V
Meniter | - - . _ (Synch (Cutput |(-154R) - '
V. Amp ‘ o | ronous) 35V)
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Explanation
6.12 - With regard to Deflection Digtortion

It is prescribed in the toxt that a Braun tube
is to be modulated by the bar signals of 12
horizental lines {eliminate the upper edge of picturs
- frame and contain une line of the lower edze) and 16
vertical lines (eliminate laft adge of the picture
frame. and contain onc line of the right edge), which,
to be concrete, mpans as follows.

As shown in the following sketch, in the
horizontal dirsction, oliminate a bar signal of the
upper edge and conidin a bar signal of the
by matehing upper eodge and lover edge of thoe picture
frame nearly to the edme of the lower side of hex
gignals,and in the vertical direction, eliminate
bar signal of the right sdge by matching 1nft edge

Cand right edge of the picture frame nearly to the
edge of the right side of bar signels.

lower edge

[l
It also means the stzbe that will contain,in the
picture, frame bar signals of 12 lines in the

horizontal direction and bar signels of 14 lines in
“the vertical direction. -
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