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T he LB O ,524 [L1 0 scit10SCope is a portable one

w ith the functions of 5 m V /d iv, (40 M H Z)′500

μV /div, (5 M H z}′m axim u m  sw eep raj o 20 ns/div.

(M A G  x 10)′and detaved sw eep′equipped w ith a

6 -in ch  rectan gu tar m e tat‐b ack  C R T  w ith  h igh

b rig htn essr  internat  graticu le  an d  th e  vertical

sensitiv ity m agn ifier.

C R T  D isp lay
T y p e

A cce leratin g Po tentia l

E ffective d isp tay area

B eam  R o tato r

G raticu te lliu m in atio n

in tensity M o d u tatio n

V ertica l A m p lifiers (C H ‐l an d 2 )

S ensitiv ity

C atib ratio n A ccu ttcy
Bandw idth (- 3 dB′8 div.}

D C  co u p led

A C  co u p led

R ise T im e

tn p u t l m p ed ance

in p u t C o u p lin g
M ax irnu m  in p u t

S ign at D e lay [L B O -5 24 L ]

D isp tay fⅥo d es

Po larity invert

C H ‐1 0 u tp u t

H o rizo nta t A m p tifier

S w eep M eth o d

A  S w eep T im e

B S w eep T im e

C a tib ratio n A ccu racy
H o ld―o甘 varia b le

D elav T im e J itter

S efting accu racy o f d etay tim e

p o sitio n

M agn ifier

M ax .S w eep T im e

:N T R O D U C T 10 N

T he L B O ,5 24 [L ] h ave a w id e range o f ap p licatio n

in p ro d uctio n and service areas fo r m easu rem ents

and  testin gs o f T V  set′ V T R s and  co m p uter

p erip heral eq u tp m ents, since  th e  T V  sy nchro‐

n izatio n separato r′ variab le ho ld off and V
―A X iS

m agn ifier fu nctio ns are p rovid ed ,

2 .  S P E C iF iC A T 10 N S

1 50  rnrn  R ectan gu lar′ intern al
‐graticu le S cale, A lu Flin iZed S creen

an d F lat F ace w ith i‖u rn in atio n iannp an d Percentage scalet

7 kV /2 kV  regulated

8 x 10 d iv。(l d iV.= 10 m m )
A djusim ent on front panel
C o ntinu o u siv variab le

3 tan ked b y T T L Levei S igna l

5 m V /d iv, to 5V /d iv . (aH bandw id th )′0 ,5 m V /d iv. to 2 m V /d iv `

(5 M H z : M A G  x 10 ) w ith Variab ie in 10 steps′ 1-2 -5 seq u ence′

co ntinuo usly variab le betw een steps.

±3% {±5% : M A G x 10)

D C to 40 M H Z

〔D C to 5 M H Z: M A G x 10 )
10 H z to 40 M H z

9 ns (70 ns: M A G x 10)
l M Sと±1.5 % ′3 0 p F w ith in ±5 p F (T o lerance i vvith in ±2 p F )

A C ′G N D ′D C

6 0 0 V  tD C  tt A C p‐p )

Lead ing ed ge d isp lav ed .

C H -1′C H -2 , C H O P ,A L T ′A D D

C H -2 1N V E R T

A p p ro x .0 ,lV /d iv.in t0 50Ω (D C to 4 0 M H Z′- 3 d B )

T rigger sw eep′ A uto m atic trigger sw eep r C o ntin uo usty  delay ed

sw eepr and T rioger detayed sw eep
O.2 μs/divtt to O.2 s/div=′ 1‐2‐5 sequence 19 steps w ith continuous

adjuster.

0,2 μs/div.t0 0.5 m s/div ″̀1-2‐5 sequence ll stepsa
±3 %

O n e sw eep o r m o re

1/10 ,0 0 0

±3% app ro x .

10 j m es ±5%

20 ns/div.〔M ハG x 10 0 N )

-  1 -



Sy nch ro n izatio n

S ignal So u rces

C o u p ling
S io pe

Sensitiv ity

A L T , C H ‐1′C H ‐2′L iN E′E X T ロ

A C , H F‐R E」′T V ,V ′T V ‐H
十 O r 一

B an d w id th lN T . E X T :

N O R M
30 H z - 10 M H z

2 H z - 10 M H z

0 .5 d ivロ

1.5 d iv ,

0 .2 V p―p
O .6 V p‐p

A U T 0
3 0 H z - 10 M H z

30 H z - 40 M H z
0 .5 d ivロ

1.5 d iv.

0 日2 V p‐p
O .6 V p―p

TV Synchronization           Extracts the synchronizing signal frOm  cOm posite video signal
an d  p ro v id es stab le sy nch ro n izatio n tt  S io p e sw itch  is se lected
acco rd in g to po iarity o f v id eo sign als,

X ‐Y  M o d e (X i C H -1′Y = C H ‐2 )
Sensitivky                x  axis: 5 m V /div.to 5V /divロ

Y  axお: 5 m V /d" Bto 5V /d市.
X  ax is Bandw idth            D C or 10 H z to l M H z (_ 3 d B′ref.8 div.)
X ―Y  p hase                      Less than 3

°
at 100 k H z

C alib rato r

O u tp ut V o lねge                O .5 V p‐p ±2%
F req u ency                       A p p ro x , l k H z′square vwave

PO w er R eq u irem e nts

Line V o itage                     A C  10 0′120′20 0 , 220 , 24 0 V 50 /6 0 H z
Po w er c O nsu m p tio n               50W

S ize and W eight                   16 0 (H ) x 290 (W ) x 3 7 5 (D ) rn m ′8 .5 kg

S u p p lied A ccesso ries                 D irect/Low  capacitance pro be L P-16 B X  〔ロロ.. .ロロ,,ロコ・・コ・・・〔 2
B N C  term inat adapter , . . . .口=口。・・口… ・… ・・・口=・・t iコロ・・・・コ・2
T im e tag fuse r… .… B… 口… .… ,… ・中 〔… Ⅲ… 口… ・… 口… ロー ・1
lnstructio n m an ual .口.. .. .口ロロ,口=口・・・・,ロロ・=・・ロロ・・,口=ロロロ・ 1

0 ptio nal A ccesso ries                  Protective fro nt cover

A ccesso ries po uch

- 2 -



３ N O T ES O N  O P E R A T 'O N

3 .l  Po w er S o u rce RVo lta ge

A p p ty the A C  p ow er o f a vo ltage that is w ith in

±10 % variatio n o f th e rated vo !tage as given in th e

tab le b elo w , O p erating at a vo ltage belo w  1 0 % o r

m o re variatio n o f rated  valu e m ay  resu lt in irn―

p ro per p erfo rm a nce o f the L B O ,5 24 [L ]口A  vo ltage

ap p lied  m o re  than  10 %  variatio n  of the rated

valu e  m ay  d am age th e po w e r su p p ly  circu itry .

T h e bu itt,in p o w er transfo rrne r h as taps o f 10 0 and

120 V .  F ive d ifferent ty pes o f vo itage ratin gs can

be setected  by  rew iring the taps as sho vvn in th e

T erm in3 :

figu res sh o w n  be io w ,  N O te th e fu se ratin g an d

ty p e w h en th e p o w e r vo ltage is chan ged .

R atin g
vo ltage

V o itage ran ge

(±10 % )
F u se ratin g

10 0 V

1 20 V

9 0 ～ 110 V

l 10 ′V 13 0 V }十命ME LAG
2 0 0 V

2 2 0 V

24 0 V

18 0 ～ 2 20 V

2 0 0 ～ 24 0 V

2 20 ～ 2 6 0 V
1培品徒:LAG

3 .4  0 p eratio n in a H o t and H u m id P iace

T he in stru rne nt is d esigned to  o berate in a ternp er
―

atu re range o f O
°
C  to ±4 0

°
C  and re lative h u nttd ity

ran ge o f 10 to 9 0 % ョ O p eratio n in a severe en viro n‐

m en t rn a y sho rten th e life o f the instru m ent白

3 口5  in tensity o f C R T

B urn―resisting flourescent tphosphOr) m aterial is

used in the C R T . But if the C R T is teft W ith a

b right d o t o r trace′ o r w ith u n h ecessarily  ra ised

in ten sity ′ its fio u rescent screen m ay  be d am aged ロ

W h en o b serv ing w avefo rm s′therefo re′the intensity

sh o u ld  be m a intained  aモ the nlin im u rn necessary

level口 if the instru m e nt is to be left w ith th e p o w e r

o n fo r a lo ng p erio d o f ho u rs′lo w e r th e inten sity

a nd o b scu re the fo cust

T errn ina l A rran gem ent an d W irin g D iagram  o f the P o w er T ra nsfo rm er

A C  in p u t

埼革猛|
F u S E

3 .2  S ig nat tn p u t

in p u t signa ts h igher th an 6 0 0 V  (A C p,p +  D C )′
ap p lied  to  term in als, rYla y  d am a ge circu it co rn―

p o n ents口

T h e m ax im u m  a 1lo M b le in p u t vo ltage is:

V e

t」;ずが IR 柵 i

m に

M ax  6 0 0 V い C P p キD 0
E x terna l sy n ch ro n izatio n

も十路瞥肝『認  same as the above
Probe input tLP‐16 B X ):     Sam e as the above

3 .3  in ftu en ce o f s tro ng M ag netic F ie ld

O p eratio n  in  a stro ng rrlagnetic fie ld  w iH cau se

d isto rtio n o r svvin g o f d isp lay w avefo rm s o r rn a ke

an ex cessive d ec line o f traces w h en the in stru m e nt

is u sed  near an eq u ip rrle nt o r transfo rm e r o f targe

p o w er co nsu m p tio n . T herefo re avo id to  u se th e

in stru rrlent n ear su ch a m agnetic fie ld so u rceコ

arra ngem ent
Ｏ
抑
３ 中巾≡い一‐‐ムｂ

Ｏ
ｍ
３品中一だ

し

郷
母

ａ

Ｏ
岬
３恥巾̈だ

ｂ

劇
骨

〓

Ｏ
岬
２

［Ｈ中中３‐
０
耐
２

郷
島
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4 コ  D E S C R :P T 10 N  O N  P A N E L

in  th is instructio n m a n u a l, n u m e ra is  in  c irc le s in d icate co ntro l k no bs,sw itches′and th e likeコ

3 .6  N o tes o n C o n n e ctio n w ith a T ra n s‐le ss E q u Sp
‐

m e n t

T he chassis o f a trans―less eq u ip m e nt m ay  be ap―

p lied w ith th e p rirn a ry  p o w e r lin e vo ltage. W h en

th e oscillo sco pe is co n nected w ith suc h an eq u ip
―

m e n t, care m u st be taken fo r th e electric sh o c k

w h ich is hazard o u s.

Particu larly  w h en  the  sy stem  is g ro u nd ed  to

th e earth fo r the m e asu rerne nt o f C ―M O S c ircu its

[V ertical B lock】 [D isp lay B lo ck ]

o r th e  lik er the instru m e nt in th e sy stem  o r th e
d evice to  b e tested m a y  be d am aged  by  sh o rted

c ircu it.

T h e safest 「leth o d o f m a k in g th e co n nectio n is to
u se an iso latio n transfo rm e r o f l :l ratic as sh o w n

b elo w .

W h en th e sy stern is tO  be gro u nd ed , cO n nect th e
earth  iin e to  the  gro u n d  terrn ina l o f the  L B O ―

5 24 [L ]ロ

[S w eep B lo ck ]

zing B lo ck ]

③
　
①
①
④

: [王王ヨ

°

一-  4  -



4 .l  G enera l A p pearan ce

( E )  
H a n d  c a rrle r

②ど8縄瑞貫熱督札rat 225°,F予耐y pre弱
in  each sto p p er w ith  b o th  han d s′ th e hand

carrier 萌 ‖ b e  u n io c ked  an d  ro tate freely .

U p o n  release th e h an d carrier w ili revert to

lo cked p o sitio n .

L egs fo r vertical v iw in g an d A C  co rd w in d in g :

T h ese are legs fo r vertica l vievvin g and  A C

co rd w in d in g CO nven ience.

T o  sto re o r sh o rten A C  co rd  w in d aro u n d

iegs.

F U S E :

W h en th e cap is tu rned to th e co u nterclo c k―

w ise  d irectio n  w ith  p lu s―ty pe  screw d river′
th e fu se can be rem o ved . N o te th e ty p e an d

ratin g o f th e fu se u sed .

[D isp lay B lo ck ]

③ lLLUM conttdi
T O adiu st graticu le illu m in ad o n i C io c kw ise

ro tatio n increases b rightn ess.

③ ②ROTAT10N control:
A d iu st the R O T A T 10 N  sc rew  adiu ster u sin g
a  screw d riverr W h en  th e  trace  lin e  is n o t

h o rizo ntal.

①  F O C U S co ntro l:

T o attain rnax irn u nn trace sharp nessロ

lN T E N  co ntro l:

T O adiust the overa1l brightn ess of thё C R T

d isp lay . C lockw ise ro tatio n increases b right―

ness.

僅

⑥

③ Pottrcordt

D isp lay B lo ck

Pow er二 O N /ェO F F sw itch:
P u sh in to tu rn instru m e nt p o w e r o n an d o fft

② Grajc』e

4 ,3  V ertical B lo ck

O  ⅢCH」Vettctt Po笥古on conttd

①  V A R IA B L E tC H -l o r t t  sensttv k y ttn e

adjuster}′PU LL x 10:
A re the vertical sensitivity  fine adjusters

capab le  o f continuously  attenuating fro m

each V O  LT S/D iV  range ind icatio n value to② 門bt ttmp:

- 5 -



[V ertica l B I

tess than 1/2 .5 o f the valu e selected ,

in  vo itage rneasu rem ents′ the V A R IA B L E

k no b  sho u ld  be  tu rned  fu li c loc kw ise  to

th e C A L
′
D `〕positiO n .

W h en  the  k no b  is pu ‖ed′ th e sensitiv ity  is

m a gn ified  by  a facto r o f 10 .  in th is case′
n o ises increase and  the  freq u ency  ban d  is

sq ueezed to a ban d vvid th o f 5 M H z ,

W h en the su per h igh sensitiv ity (5 0 0 μV /o iv.)
is n c t req u ired ′keep the k no b p u shed‐in B

①  V O LT S/D iV にH 打 o r t t sen笥古宙ty stttcけ

謎 吊稲 ど鑑 i品 灘 甘電群 ポ

h

ぴ l

Si

獣 牧 野

o p eratio n , the kn o b fu nctio ns to ch ange th e

sensitiv ity o f the X
―ax is.

Ｏｃｋ
①

Ａ

ｏ

ａｒｅ

ｔｈｅ

ａｔ

，
２

ｅｎ

ｉ

Ｃ Ｈ

Ｗ ｈ

Ｏ

① CH打or図lN:
T h is is an in p ut p lu g fo r u se w ith th e C H -1

vertical am ptifier and X ‐axis thorizontal axis)
am p tifier d u ring X

―Y  o peratio n .

(E)  
土 G ro u nd terrn in a l

O  V A R lA B IE にH -2 o r t t  sens間宙ty ttne

adjuster】′PU LL x
T h e sam e as ttem

10 i

⑭  ab OVe fo r c H ‐2 .

O  V O LT S /D iV (C H ‐2 o r tt  senゴ廿宙ty s輔tcけ

描路;端を鴨端艦!ぴ督盟程
sensitiv ity o f th e Y ―ax is.

CH-2 or匝□lN:
T h is is an in p u t p lu g fo r use w ith th e C H _2

VertiCa l am p lifie r a n d  Y ‐ax is (vertical ax is)
am p lifier d u rin g X ―Y  O peratio n .

A C ‐G N D ―D C (A iternatin g C u rrent一G ro u nd 一

D irect C urrent Sw itch}′C H -2i

薔 縄 騨 附 1 隅 鑑 ぷ 縫
d irect cu rrent co m p o nent is b io cked  b y  a
capacito r.  T h e G N D  p O sitio n grO u n d s th e
i

tt
p
ttin ]f tとァ 

am p lifiers and  O p en s th e in p u t

C A L O .5 V p―p (C a lib ratio n w ave ):

S ign a 1 0 u tp u t terrn in a l fo r a m p litu d e an d

p ro be  ca lib ratio n i   F req uency  is  l  k H z .
ap p ro x .

|
は5 V けp

④ 工

艦 需 :

P°L ュ iN V , に H ‐2 P執荊 ty h 確高 O n

Set at 」L (push‐out) fo r nO rrnal o peratiO n.
IN V 。(inversio n )_ (push_in )′ the po larity
the signal app lied to C H ‐2 w i1l be inverted .

④ 日◆Ⅳettctt postton aduStmen3:

廷D  V E R T  M O D E :
D eterm in es th e m o d e o f d isp lay ロ
C H ‐1 ;
O n ty  th e  in p u t signa r ap p lied  to  C H ‐1
d isp lay ed ,

C H ,2 ;
O n ty  th e  in p u t signal ap p lied  to  C H -2
d isp lay ed .

CHO P (rapid sw itching displayル
F o r d u a l‐trace d isp lay ′w h en C H O P is se tected ′
rectan gu lar w avefO rrn O f abo u t 2 50  k H z is
h igh‐sp eed sw itch ed a nd d O tted‐lin e d isp lay ed
regard less th e A  T l M E (m a in sw eep )コ

A LT (a lternate d isp lay ),
F o r d u a卜trace d isp lay , w h en A  L T  is se lected′
th e C H -l and C H -2 are alternative ty sw itc h ed
fo r every sw eep o f th e A  T lM E {m a in sw eep ).
A D D 。(A d d itio n ),
T h e  in p u t signa ls o f C H ‐l an d
a lgeb raicalty ad d ed and d isp tay ed i
C H ‐2  p o larity  inversio n sw itch
lN V .′su btractio n is acco m p lish ed .

- 6 -



C D  
A C ―G N D ‐D C  (A ltern atin g C u rrent一G ro u n d ―

D irect C u rrent S w itch )′C H ‐1 :

Thesame asitem C) abOVe for CH-1.

4 .4  S y nchro n izing B :ock

tSynChrOnizing B lock]

工 S LO P E ュ +/一‐′T V  PO L , (sy nchrO n izatio n

sio pe′T V  p0 1arity ):

W hen  triggered  sw eep  is requ ired  wvith  a

p o sitive slo pe o f a w avefo rm  o n the screen r
select (キ〕, and w面th a negative siope, select
(一).  Y o u  m a y  se lect e ith e r o n e w h ic h is

c o n v e n ie n t.

①呂私論 と謂
E
:5こど補輪踊盟

A U T O :

S et th e  k no b to  a co nven ient positio n fo r

the  starting  O f triggered  sw eep  o f the  A

T lM E 〔m ain sw eep). in thiS Case′w hen the
settin g valu e is o u t o f changin g p o rtio n  o f

th e  o bservatio n  w avefo rm ′  th e  sy nch ro‐

n izatio n sw eep sto p st

W h en th e triOger m o d e is set to th e P U L L

N O R M  p o sitio n′th e vttvefo rm  o n th e screen

d isap p ears,  A t th e P U S H  A U T O  p O sitio n′

th e trace w ili flo w .

A t the PR ES ET  〔fuH counter‐ctockw ise at
th e n o tch ed  p o sitio n )′ th e L E V E L is p reset

at the m id d te o f the w avefo rm .

A  H O L D O F F (variab le kno b ):

A d iu stS hO ld o ff (pause) tim e O f th e A  T IM E

(m a in sw eep )コ Pau se d m e beco m es io nger
w h en the kno b is tu rn ed to th e (3  1N C  d irec―

tio n′ and  the b rightn ess of the d isp lay  de‐

creasest

N o rm a Hy ′th e w h ite m a rk o f th e k n O b is set

at N O R M  p o sitio n  w h ere  n O tc hed  at th e
m id d ie .

W h en th e p u ise train  is to  be sy nc h ro n ized
as sh o w n  in  th e figu re belo w ′ th e k no b  is
tu rn ed to an ap p ro p riate p o sitiO n w h ere th e

げ紺次謎舟∫盟inど艦貿:督品
i3品pi企

縫も響結『評も献L!ぷ盟岳紺いe

S ign al such as p u ise train is interm ittently repeated .

/
/

／

ん

|||

①  
E X T .T R lG . lN P U ■

is th e in p u t tl r『n ina l fo r ex tern ai sy nc h ro‐

n izatio n sig na ls.  A s th e in p u t am p lifier is in

D C  co u p lin g′th e D C  co m p o n ent sh o u !d be

e lim inatld  b y  a cap ac ito r (ab o u t o .l μF )′
w h en th e in p u t A C  signa l is su p erp o sed o n

D C  o f m o re th an ±2 V コ F u rth er,care m u st b e

taken  no t to  ap p ly  a vo itage ex ceed in g th e

m ax im u tt  a‖o w a b lё in p u t v O ltage′ 6 0 0 V

(A C p‐p tt D C ).

S O U R C E :

S e lects th e sy nch ro n izatio n  signa i so u rce as

fo H o w s:

A  LT :

A lternative ty   ex tracts  th e  vertical  in p u t

漱 13 f

f

t t t艦 どa誤 譜 沓 艦 端 維

m u st b e set to A L T , W h en th e V E R T  M O D E

is set to  C H -1, C H ‐2′ o r A D D , sy n ch ro―

n izatio n is availa b le by setting th e S O U R C E

to A L T . (F o r th e A D D ′th e sy nch ro n izatio n

is m a d e w ith th e C H ‐2日)

C H -1 :

T he vさrtical in put signal o f C H ‐l is extracted

fo r the sy nch ro nizatio nロ

C H -2 :

- 7 -



T he vertical in pu t signal of C H -2 is ex tracted
fo r the sy nch rO n izatio nロ
L I N E trigger (po w er sy nch ro n izatio n ):

T he  p 9 W er su p p ly  signat is u sed  as the

sy nchro nizatio n  signal so urce of the A /B
T IM E .
E X T ,T R lG 口(external sy nchro n izatio n):
is useギ to externa‖y apply the synchro―
n izatio n signa l.

C D  C O U P tt N G :

S e lects cO u p ling o f sy nch ro n izatio n signal as

fo iloⅥぉ:

A C :

ls se lected  w h en  sy nch ro n izatio n  is to  b e

m a d e wvith an A C  signa l o f 2 H z to 3 5 1M H z .
N o rm a ‖y , A C  co u p lin g is selected コ

H o wvever′ w h e n  sy ttch rO n izatio n  is to  b e

縛 3ぴ&′孔得まる1難資牌猟」縄
p u 1led to set to th e P U L L  N O R hll p o sitio n .

H F R E J :

F o r m easu rem e nt o f a w avefo rm  o f less th an

10  k H z , w h ich inc tu d es n o ises and parasitic

o sc iltatio n O f sig na ,s h igher th an abo u t 10 0
k H zr th is H F R E J is u sed to elim inate th e H F

co m p o n ehts  to  o b tain  a  stab le  sy nch ro―

n izatio n .

干¥:伊}Synch separation ofコ「V picture signal:
W h en th e C O U P L iN G  is set to o ne o f th ese

m o d es, sy nc h ro n izatio n  is availab le  fro m

th e co m p osite p ictu re signal of T V /V T R to

get a  stab le  d isp lay , b ecause  the  sirnilar
sy nch  separatio n  circu it as in a T V  set is
ac tiv e ,

4 .5  S w e e p  B lo c k

[Sw eep B iockl

図◆(Hottzontal pottjon ttustm end :
P atte rn  m o ves to  th e  rig h t w ith  c io c k w ise

ro ta tio n a n d to  th e left w ith c O u n te rc 10 c k w ise

ro tatio n .

A s ttne and ro u gh adiusim ents are availab le
by the d ual―kno b′by tu rn ing the ou ter k nb b

(F lN E )′fine adiuStm ent is p O ssib le w h en
the ho ttzo ntal m agn ifier (AllA G  x 10 ) is u sed B
O n  X ‐Y  O peratio n′ adiust the hO rizo ntal

po sitio n o f the X ―ax is (C H -1) by th is co ntro l.

○

①  T lM E V A R IA B L E ′P U L L x 10 M A G ョ:

M akes cOntinuousty vattable ■ne adjustm ent
betw een ranges of the A  T lM E (m ain sw eep}a
N o rm a lly ′tim e m easu rem e nt に m a d e at th e

C A L
′
[〕 p O sitio n  w h e re th e  k n O b  is tu rned

fu Hy c io c kw ise`

W h en th e k no b is p u lled′th e trace is m agn i
―

fied  b y  a facto r o f 10  tO  th e  h o rizo n tal

d irectio n .

命腱艦も紫電培g灘観′転梶艇淋品nt
品ず毬掲

g搬耕迅瞥僻濫品:猟督橘
諦鮮推ピ8デ甘持中置烏腎盟盟:群甘と
濫f:器陥塩檻瑞株塩合珊:
執冊メ品岩訟梶

f
i絲1ま歌甘瑞ど鑑;品

E
品

the A  T IM E/D iV . T he scale value indicating

i
litt驚〕せ;1

臥Ψ
t
tF「品督Siま

h
tteど8喚括|キ提it苦

① B ttME/DiV m agttned sweepl ttme axる

y溜盟汁瑞!3鳥解鞘滞S と'拡笥ダ
B L E k n o b is n o t p ro vid ed fo r the B T thllE .

C 〕 D E L A Y  T IM E 10 ィo tatto n d 湖 :

S ets th e startin g po in t 〔d elay tim e ) o f th e B
T lM E (d etay ed sw eep ) against th e A  T lM E

(m a in swveep ),

D igits l th ro u gh  10  d isp la y ed  in  a sm a H

w in d o w  a b o ve  the  d ia l a re  p reca lib rated

co rrespo n d in g to th e d iv , sca le o n the C R T ロ

S ca les O  th ro u gh 9 9 o n the d ia l face co rre‐

sp o n d to su bsca les fo r sin gie d iv .′in a relatio n‐

sh ip O f 1 0
= o 。l d iv .

描 料 鷺
′

描 [鮒 Ω 后糾 艦 ど盤 瑠

co ntin u o u siy  cO rrespo n d  tO  the d ia l′ b u t it

iu rnp S tO the n ex t triggered p o int.

① A mahsw epl:
W hen the H O R IZ  D iS P LA Y  sw itch is set to
th is p O sitio n , the A  T iM E (m ain sw eep :
no rm a l sw eep) is selected .

- 8 -



T IM E/D iV .

①

inten sity m o d u latio n p o rtio n

lN T E N  B Y  B :

T h is sw itch  is u sed  to  in tensityィn ark  th e

馴瑞E薔監鮒枢嘱梢綺
(m agn ified sw eep ) sw itch ,

ST A RT 工/ュA FT E R D E LA Y /T R lG
rD :

T h e  A  swveep  starts sw eep in g  in  sy nch ro‐

n izatio n w ith tigger signa i su ch as o f th e in p ut

sign al. in th is case′th ere are tw O m eth O d s o f

startin g th e B  sw eep , o ne is th e co ntin u o u s

d elay ed  sw eep r an d  the o ther is trigger de‐

lav ed sw eep .

N o rm a Hy r th e co ntin u o u s d elay ed  sw eep  is

u sed  to  m a ke  a  m agn ified  d isp tay ′ w h ere

th e S T A R T  b utto n is p u lled o utr ite .′A F T E R

D E LA Y ′ an d  th e B  sw eep  is started  im ―

ぴ 理 と評 常1借 淵 二珊 督 t景稽 点と贈 8

is u sed′ th e p o rtio n to  be m agn ified can be

co ntin u o u siy m o ved a nd be freely setコ

T h e figu res belo w  i‖u strated th e ab o ved escribed .

C o ntin u o u s d etay ed sw e ep :

称 結 d t t ed靴 描 . 品 i鮒 ;

h

t t

u

se侶ゴ 瑞 [

A F T E R D E L A Y .

品 淵 脚 ぴ Å 鑑 跳 i

陀 °h e N t t  M ぃ

辞私ett
t苫置LttTttE:景8tも増瑞ぼ塩謎i

一
、

D E L A Y  T IM E ′

灘辞岳淵鮒札↓R借ぴ晋
i
鮮欝騨晋

modけ

鷲が電楳:鮮:]だ毘P
‖in th e screen w h en
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吊lei

h

乳1岩む‖話c!:幡常 ,を島。く2 t: 岳『

l

i骨を1老ど晶】,i! |
sy nch ro n izatio n is tO b e m ad e w ith a sp ecia l p u ise
tratn .

牌置鮮堵紀品」i格品品盟淵諾i乱盤

&口靴押が
d
Υ器lG′D to pushettn po村jOn

(sp ec ia l d elay ed rna gn ificatio n )t

①  A sw eep

T h e starting  p o in t o f th e  intensity  m o d u latio n
is sy nch ro n ized  w ith  th e rise O r fa‖ p o rtio n b y
tu rttin g the ( D  D E L A Y  T lM E k no b =

O  A IN T E N  B Y  B

T riggerin g O f th e B  sw eep  is m ad e by the p u ise

ju st after h e ld b y th e D E L A Y  T lM E .

① Bsweep

A s th e  B  sw eep  is a lso  b e ing trig9ered  b y  th e
input signal′ jitter is decreased com pared w ith
th e cO n tin u O u s d etay ed sw eep =

4 .6  R ear P anel

穏
′

智 督 譜 謎 静 ミ愚 忘 犠 鮮 弾
tin u o u siy  m o ve′ a nd  a rep eatitive w avefo rrn  is
kep t still w ith o u t ch ange.

淵
的前Ztti鮮播iド鷲n『lh」轡靴ず路β

tu d e  o f th e sc reen  is ava ila b leぉ  T h e C H -1
0 U ttP U T  terrn ina l w ill be d esc rib ed in sectiO n
6 .8 .② CH判0じTPU・

T h e in p u t sign al ap p lied to the C H -l is a lw ay s
ava ilab le o n th is B N C  term ina l′v ia the vertical
C H .l p ream p lifie r a nd  th e b u tter am p lifie r
o f th e o sc ilio sco p e.

W ith th e 5 0 -o h m  terrn in atio n′the o u tp u t o f
ab o u t 10 0  m V p―p p er a sing ie d iv . in am p li‐

′
′

/1 ヽ
ミ

11 い|
ｒ

ｒ

ｒ

ｒ
1

『

′

r ｌ

、
／

／
Ｋ

|

○ てA対S iNPU■
T h e intensity m o d u latio n signa l to be ap p lied
to  th e  d isp lay  w avefo rrn  is in p u t to  th is
term in al. T h is Z  A X iS iN P U T  term in al w ill
b e d escribed in d etail in sectio n フ.14 .

一- 10 -―



５ B A S iC  O P E R A T :O N S

T h is sectio n  d esc rib es the  b asic

display the calibration w aveform 〔
V p‐p ) o n th e o sc i1lo sco pe .

5 ,l  H o w  to D isp ày  T race L in e

W hen  th e instru rne nt is to  be u sed  fo r th e first

F U S E

P o w e r co rd

PO W E R J L /■ O N /O F F

lL L U M

R O T A T 10 N  ②

F O C U S

tN T E N

◆(CH-11

V A R lA B LE {C H -1)

P U L L x 10

V O  LT S/D iV  (C H -1)

C H ‐1 lN

V A R IA B L E {C H ‐2 )

P U L L x 10

V O L T S /D lV (C H -2 )

C H ‐2 1N

A C ‐G N D ―D C (C H ‐2 )

C A L O .5 V p‐p

C H ‐2 P O Lロ

◆〔CH-2)

V E R T  M O D E

A C‐G N D ‐D C 〔C H -1)

Ｏ

ｒ０

．

０

，

ｎｓ

Ｌ

Ｏ

ＡＡ

ｔｉ

Ｃ

ａめ
tirne′ set the  sw itc hes a nd  k n o b s as

be io wy′and tu rn o n the p o w e r to d isp lay
lin et

T h e sam e settin g and the p ro ced u re as

can be u sed  to  chec k if th e in stru m e nt

o p erates.

ind icated

th e trace

ind icated

co rrectly

④

⑤

⑥

③
③
①

①

②

⑭

①
①
①

①

④

④
②
④

④

④
④

(1 0 0 V  rating〕lA ′tim e tag ty p e

A fte r th e in itia l setting are co m p lete′
ap p ly th e p o w e r o f th e rating vo ltage .

Pu sh o n the p ow er sw itch′after th e

in itial settings.

F u ‖c io ckvvise白

A d iu st if the trace line is n o t h o rizo ntal=

S et th e w h ite p o in t at th e 12 o
′
c io c k

d irectio n .

S et th e w h ite p o int at th e 2 o
′
cio c k

d irectio n .

S et the w h ite p o int at th e 12 o
′
c io ck

d irectio n .

F u li c io c kw ise to C A L
′
D  p o sitio n

(n o tch ed ).

Pu sh in .

0 .lV /d iv白

O p en

F u li cio ckw ise to C A L
′
D  p o sitio n

tnotched).

Push in ,

0 .lV /d iv.

C o n nect the p ro be L P‐16 A X  (x l).

D C

T o uch the p ro be tip of the C H -2 inp ut.

工 Push out (N O R M }.

Set the w hite point at the 12 o
′
clock

d irectio n .

A L T

D C

in itia l settings o f the elem e nts:

N am e o f e lerTle nt B asic setting

一 -

 1 1  
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②

④

④

①

③
②
③

①
①
③

③
①
①
④

P u sh in ュ ∈弟 N T E N  B Y  B

J L A F T E R  D E L A Y

:艦 iR t t δ 路 維 名輔 i薔 ;盤 温:

i

b l捕 札

lighted  sh o w ing  the  p o w e r o n′ in  10  seco nd s

sq u are w avefo rm  and th e trace line are d isp tay ed

o n th e sc reen as sh ow n in th e figu re right,

F u rth er′ ad iu St th e  ①  F O C U S  to get a sh arp er

trace ,in e.  W h en th e h o rizo n tal trace line is n o t

ne昭鮒e靴品盟
Z
ぴ盟絆1啓ポ:冊

u sing a screw d r:ver.

S L O P E

L E V E L

P U L L N O R M /P U S H  A U T O

A  H O L D O F F

E X T  T R IG  lN P U T

S O U R C E

C O U P L iN G

や→F IN E

J L +

S et the wvh ite p o int fu H cou nter
―clockw ise

to P R E S E T  po sitio n (notched ).

Pu sh in (A U T O ).

F u H co u nterciockw ise to N O R M  p ositio n

(n otched ).

O pen

C H -2

A C

Set both the vvh ite p o ints of the adiuSters
of the d uat‐kno b at the 12 o

′
ciock

d irectio n ,

F u ii clo ckw ise at C A L
′
D  p ositio n

(notched ).

Pu sh in .

0 ,5 m s/d iv.

5 0 μs/d ivョ

( )  T lM E V A R lA B L E

P U L L x 10 M A G

A  T lM E /D iV

B T lM E /D iV

D E LA Y  T IM E

A

lN T E N

B

S T A R T

、

―

―

声

―

ノ

ＢＹＢ
H O R fZ

D iS P L A Y

T race line

o f C H -1

W avefo rm  o f C H ‐2

／

/

／

＼

｀ ‐

＼
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5 .2  G ain C heck in g by C alib ratio n W avefo rm

T h e signal availab le fro m  the ②  C A L is calib rated

as the o ne w ith O .5 V p‐p′sq u are w ave′and aboじt

l k H z in freq u ency . T h us′it can be u sed not o n iy

fo r the calib ratio n of the vertical ax is gain′bu t also

fo r ro ugh calib ratio n of the tim e ax is.

A s show n in the above tab le of the in itial settings′

w hen the O ,5 V p―p signal of the C A L term inal is

ap p lied to th e O .lV /d iv . range u sing the x l p ro be′

the vertical am p litu d e o f 5 d iv . is d isp lay ed . T h e

C H -l is a lso ap p lied w ith the C A L sign al.

F u rth er as th e signa l is sy rn rn etrical sq u are w ave‐

fo rm  o f l k H z in freq u ency′the u p per an d lo w e r

flat lo rtiO ns o f the sq uare w ave are d isp iay ed

in  every  sin gle d iv isio n w h en th e O コ5  m s/d iv = is

setected ロ

B y  the  a b ove  d escrib ed  o p eratio n′ th e co rrect

o p eratio n o f th e o scillo sco p e can be checked ,

5 。3  H o w  T o U se a L o w ‐cap acitance/D irect P ro b e

T h e L P‐16 B X  P ro be is a n ex trem e ty vve‖d esig ned ′

h ig h‐p erfo rrna nce  p ro b e eq u ip ped  w ith  X  l attd

X 10 sw itch in g fu nctio n s.

5 .3 .l  S p ecificatio ns

M ax irn u m  in p ut vo itage :

2 50 V rm s o r 6 0 0 V  D C

(1) A t X 10

in p u t resistan ce :   10 的1ヽ 2

in p ut C ap acitance : 2 5 p F o r iess

C o rrectio n range :  O sci!io sco p e  w ith  in‐

p ut capacitan ce 20  -

4 0 p F

A tten uatio n facto r: 1/10 ±2 %

F req ue ncy range :  D C ―- 4 0 hllH z

X l,X 10 ind icatio n

(2 ) A t X l

inp ut resistance :   lM Ω

in p ut cap acitance:  2 50 p F o r less

F req u ency range :  D C - 5 M H z

5 .3 .2  0 p eratio n o f lo w  capacitance p ro be白

T u rn th e k no b  and  grip to  the req u ired

p o sitio n to set th e arrow  to X l o r X 10 .

T he k no b and grip m ay be tu rned in any

d irectio n ,

(1) M easu rem e nt at X  10

T he p ro be ex h ib its h igh resistance and low

capacity at X  10 .  H o w everr the inp ut voト

tage is attenuated to  1/10 and′ therefo re′
this m u st b e acco unted  fo r in  vo ltage

m easu re m e n tと

M ea su red  v o ltag e  
=  S e n sitiv ity  o f o sc i1lo ―

sco pe V /d iv X  screen am p litude d iv X 10

A t X  1 0 r it is necessary to co rrect the pu ise

characteristic by adjusting the capacitor in

the p ro be fo r fiat to p o f the sq u are w ave

calib ratio n vo itage.

(2 ) M easu rem e nt at X  l

T h is p ro b e m a intain s h ig h sensitiv ity in th e

X  l p o sitio n so th at it rnay be u sed d irectly

vvith th e o sc ilio sco pe. H o w everr th e in p ut

cap acity  is large ap p ro x 。 2 5 0 p F ′ an d  it is

n eclssary  to  ta ke th is into  acco u nt w hen

m a k ing m easu rem e nts.

(3 ) H o w  tO u se th e stra ight tip
F o r th e u se o f straig ht,tip ′ p lease d etach

the retractive ho o k  tip  as sho w n  in  illu―

stratio n .

T h e  straig ht tip  is ex trem e ly  co nven ient

w h en  testing  p o ints o n  p rin ted  c ircu it

b o ard s.

R etractab le h o o k tip

＼Eatth cov旨＼ H 。。k co ve r

＼ E arth clip

C apacity co rrectiO n trim m er

―-  13 -―



if y o u tu rn the ho o kco ver cO u nter‐

clo ckw ise,the h o o kco ver w i‖co m e o ff.

5 。3 .3  A d iu stm e nt o f p ro b e

T O adiu st the p ro b er CO n nect as sho w n be―

lo w  a nd  tu rn  the  variab le  cap acito r in

th e p ro be co n necto r u sing a sm a li screw

d river′ to  p ro v id e  p ro pe r sq u are  w ave

co m p ensatio n .

5 ,4  N o te o n D irect C o n nectio n and U se o f P ro be

F o r sm a‖sig n al rneasu rem ent o f a h igh im p ed ance

sig na l  so u rce′ as m easu rem e nt e rro r m ay  b e

intro d u ced  b y  th e  n o ises ind u ced  to  the in p u t

cab le a nd b y lh e influ ence o f para Hei capac itance′
u se o f a lead w ire sho u ld be avo id ed an d a sh ie ld ed

w ire  su ch  as co ax ta l cab le m u st be u sed 口  T h e

length O f the sh ie td ed w ire sho u ld  be as sh o rt as

p o ssib le =  F O r a h igh im p ed a nce c ircu it′attentio n

sh o u ld be p a id to the lo ad effect in w h ich the su m

o f th e in p u t capacitance o f the o sc iHo sco p e an d

th e d istrib u tio n  capac itance o f th e sh ie ld ed w ire

influ ences th e sig nat so u rce.  W h en the influ ence

o f th e  pa ra lie i capac ita nce o n  the signa l so u rce

is  n o t n eg tecta b le′ u se  the  X 10  1o w ‐capacity

p ro b e ,

N o te o n U se o f L o w ‐cap acitance P ro be

T o avo id m a nv i‖effects by d ireCt CO n n ectio n′u se

a lo w ‐capac itance p ro be (X 10 ) as rnu ch as p o ssib leコ

W h en th is p ro be is u sed ′in p u t im p ed ance is 10 M Sと′

2 5 p F ′th u s rn a k ing it p o ssib le to red uce the lo ad ing
effects u p o n the signa l so u rce to a great ex tenta

H o w ever′w h en th e p ro b e is u sed at X  10′千he in p u t

signal is attenuated to 1/10′ this m ust be taken
into acco u nt in a H m easu rem e nts,

5 。5  G ro u nd C o n nectio n

Stralght ttp

F o r gro u nd  co n nectio n′ u se the sho rtest po ssib le

w ire as d escribed in S ectio n 5 .4 .

W h en  u sing a p ro b e, co n nect to a gro u nd p o int

clo se  to  the  sig na l so u rce′ a nd  u se the  p ro be

gro u nd w ire.

5 口6  D u al T race M easu rem e n t

T w O vertica l ax is in p u t circu its are p ro v id ed in th is

in stru rrlent, and th e w avefo rm s O f the tw o  in p u t

sig na ls are a lternately  sh o w n  o n  the screen  b y
m eans o f a n e lectro n ic swピitch .  H o wvever′ since

th ere is o n ly o ne ho rizo nta l sw eep c ircu itr it is n o t

p o ssib le to  h ave thlvo  sy nC h ro n ized  o r io cked―in

w avefo rm s o f tw o  u n re lated ′ ind ep end ent in p ut

sig na ls sirnu itaneo u sly  o n th e screen .  T w o  d if―

ferent m eth o d s are avaHab le fo r a lternately sw itch―

ing o f tw o  sig na ls m a k ing u se o f the electro n ic

sw itch i

5 .6 古l  A L T .

A L T ョ (A iternatio n ) serves to sh o w  tw o

sig na lsr C H -l and C H -2 ′a lternate ly sw eep
b y suleep .

F tic ker increases at a  lo w  sp eed  sw eep′
slow er than O ,5 m s/d iv., so that m easu re‐

m ent
・
is inco nven ient.  in such a case′us(

the C H O P m o d eコ

5 ,6 ,2  C H O P

C H O P  perfo rm s sw itch ing be抑げeen tw o
signals′ C H -l a nd  C H ‐2′ in  h igh  speed

(abo ut 2 50  k H z) and  d isp lay s the tw o
w avefo rm s o n  the  screen  so  that b oth
w avefo rrns io o k co ntin uo ust
T h is m o d e is rna in ly u sed fo r a siow  sp eed
sw eep .  W hen it is used fo r a h igher sp eed
sw eep of m o re than O ,5 m s/d ivコ′the ttace
m ay be d isp tayed as a d o tted line.

5 .7  S y nch ro n izatio n to W avefo rm s

T he m o st im p o rtant facto r in o perating the o sci1lo‐

sco pe is to lo ck and d isp lay w avefo rrns p ro perly
befo re m easu ring them .

O v e r
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(1 ) M eth o d o f sy nch ro―

n izatio n sw eep

A uto sw eep (A U T O )

Sy nc.sw eep (N O R M )

③  P u Sh

① Pu11

(2 ) S etectio n o f sy nch ro―

n izatio n sig n al so u rcゃ

(S O U R C E )

ln te rn a l

C H ‐1/‐2 alternative

in te rn a l

P o w e r sig n a l

E x te rn a l

C H ‐1

A L T

C H ‐2

L lN E

E X T

①

ヽ

―

―

～

十

１

ジ

(3 ) C o u p ling o f sy nc h ro ―

n izatio n sig nal

{C O U P L lN G )

A C  co u p ling

H  F e rim inatiO n

T V ―V  ex tractio n

T V ―H  ex tractlo n

②

お

―

―

～

―

―

ジ

ＪＥＲ

Ｖ

Ｈ

ＡＣ

ＨＦ

ＴＶ

ＴＶ

(4 ) S etectio n o f sy nch ro ,

n izatio n p o sitio n

(L E V E L ′S L O P E ′and

H O L D O F F )

V ariab le o f start

p o sitio n (とE V E L )

S lo p e o f w avefo rm

(S L O P E )

T im in g o f sy nch ro n izatio n

(A  H O とD O F F )

④  k n O b

② ニキ/一ェ

④ knob

T o  m ak e th e m o st u se o f the sy nch ro n iz ing capa
―

c ity  o f th is in stru r le ntr a p ro p er rnetho d of o p er―

atio n  is d escribed  b e lo w ′ tak ing  w avefo rm s as

a n ex am p le t

T o o b ta in co rrect sy nc h ro n izatio n′ th e p ro ced u re

o f item s {1 ) th ro u gh (4 ) sh o w rl in the tab le ab o ve
m u st be fo llo vved . T h e tab le sh o w s the sy nch ro―

n izatio n o f the A  T lM E  (m a in sw eep ). T h e

synchronization of the B T llW E {m agnified sw eep)
is d escribed in sectio n 5 .7 .5 ,
B y ap p r6 p riate setectio ns and adiu Stm ents of the
abovem enl10 ned  co ntro l k no b s and  sw itchesr a

Stab le w avefo rrn can be d isp layed .
Fo「 m easurem ent of sim ple waveform s, Set as

欝巷盟雛塁靴堤
w h ite p o int o f th e A  H O L D O F F at th e 12 o

′
cto ck

d irectio n (N O R M ).

5 .7 .l  M o d e o f sy nch ro n iz ing sw eep
G eneratly ′ fo r w avefo rm s w h ich have a
freq u ency  o f 50  H z o r m o re and are no t
co m p tex′u se A U T O  sy n ch ro n izatio n口 A t
A U T O  sy nc h ro n izatio n′the sw eep c ircu it is
au to m atica‖y  p laced  in th e free―ru n state
w h en th e afo rem e ntiO ned  trigger pu ise is
n o t p rO d u ced  a nd  a h O rizO n tal trace  is

:,1掃y献ど:
r
R3sPi

tiVe of Asweeptirneset
T o  rem o ve w avefo rrns o n th e screen w h en

品∬温詳鑑∵前壁甘私8it5
t智補る柵

5 。7 .2   S e le ctio n o f sy n c h ro n iz in g sig n a l so u rce

in te rn a l:

N o rm a H y ′ sy n c h ro n izatio n   is  m a d e  b y

昭S苦毬じ慎樫
・
に整恐名:】ずa辞活::‖:

C H -2 in p u tr it is set to C H -2 .

W h en th e C H -l w avefo rm  is d isp lay ed by
settin g th e C H -1′ and the sy nc h ro―

幣 』 灘 プ酬 冊 l 構電予樹 胤 淵 母景

signa l to  C H -2 , the  sy n ch ro n izatio n  is

availab le. O f co u rser the C H -2 w avefo rm

can  b e  d isp lay ed  b y  setting  the  A LT /
C H O P J

in  a  d ual‐trace  A LT  d isp ray , sy nch ro―

n izatiQ n is aVailab le by getting the sy nch ro‐

n izatio n signal fro m  either o ne o f C H -l an d

C 卜1-2 w h ich are ap p lied w ith signals having

整灘縄
°解dむ

j墳沖,
・tだ鞘薔r棚synchronize though there is no synchro―

雑d
tt
tB補瞥鞘艦‖典;路船協

be used for observations of the rectifier/
filter c ircu it,  A lso ′ w h en the p o w e r fre‐

q u ency  is  th e  sam e  wvith  th e  v ertical

sy n ch ro n izatio n  freq u ency ″ e.9コ′ 6 0  H z′
w ith  a  T V  set O f p O w e r n o n―sy nch ro―

n izatio n sy stem ′th e L iN E sy nch ro n izatio n

signa l can  b e  u sed  tO  d eterrn ine  if th e

o bservatio n  signa l is o f sy nc h ro n izatio n

p u lses o r o f th e p o w e r rip p ler by o bserving
stab le o r fio w  o f the trace d isp lay ロ
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T h e C H -l an d C H ,2 w avefo rm s being o b
―

sen led  are  in a sy nch ro n ized  relatio nsh ip′
if the freq ue ncy  o f the bo th is the sam e,
a  stab te  sy nc h ro n izatio n  is availab ie  by
selectin g  o ith er  signal as  th e  sy nch ro‐

n izatio n sig na l口  W h en the freq u encies are

d ifferent′ b y  se lecting th e  lo w e r o n e as

th e  sy nc h ro n izatio n  signa l′ the traces of

th e b o th ch an n e is vwili be stab le.

5 ,7 .3   C o u p lin g o f sy nc h ro n izing signals
E ven  w h en  the  sy nch ro n izin g  signa l is

actu atin g th e sy nc h ro n izing sw eep circu it′
it is p o ssib le tc  h ave u nstab le sy nch ro―

n izatio n o f th e w avefo rm s be in g o bserved B

!n th is case′select the C O U P L iN G  sw itches

as fo ‖oⅥ岱 so  th at p ro p er sy nch ro n izatio n

is o b tain ed .

N o rrm a l w avefo rm  o bsew atio n

S et sw itch  ②  at A C . A t th is p o in t′
the sy nch ro n iz in g signa l is co n nected to th e

sy nch ro n iz ing  swveep  c ircttit  th ro u gh  a

cap ac ito r′ th u s e lim inatin g th e D C  co m ―

p o n ent and p ro v id es stab le sy nch ro n izatio n

o ver th e  w h o le  ba nd vvidth  o f 2  H z o r

h igh er.  A C  co u p ling  ta kes p lace  w ith

sy nch ro n izatio n  that is nc t affected by a

c han ge in the D C  co m p o nent of th e w ave―

fo rrns b eing o bseN edコ

W avefo rrn signa l su p erp o sed w ith n o ise

W h en  sy nc h ro n izatio n is u nstab le′ th o u gh

th e sy nch ro n izatio n svveep circu it is o p er―

atin9′ due to ttte Synchronization signal
Su p lrp O Sed  w ith  n o ise  such  as o f h igh

freq u ency ′th e H F R E」fu nctiO n sh o u ld b e

se lected .

T h e  sy nc h ro n izatio n  signa 1 9o es th ro u gh

th e  10 w  p ass filter and  th e  u n n ecessary
h igh  freq u ency  cO m p O n ents h igh er than

10 0  k H z a re rem o ved , sO  that a stab le

sy n ch ro n izatio n is availab le.

T .V 」(V id eO ) co m p o site w avefo rm s

in T .V . v id eo w avefo rm s′ h O rizo nta l an d

verticai  sy nc h ro n iz ing  co m p o nents  are

co m b in ed コ  it is′ therefo re, very d ifficu it

to ap p ly sy nch ro n izatio n to the h o rizO nta l

co m p o n ent o r vertical co m p o n ent白

in  th is case′ th e  h o rizo nta l an d  vertical

sy nch ro n izatio n  signa ls are auto m atica‖y
sep arated   fro nl  th e  co m p o site  p ictu re

signa l′an d th u s a stab le sy nc h ro n izatio n is

availab le.  T h e T V ―V  signal sy n ch ro n izes
wvith  the  vertical p u lses′ and  th e  T V ‐H

signa i sy n ch ro n izes  w ith  the  h o rizo ntal

p u lses.

S et th e S L O P E sw itch to tt o r ――dep en d in g
O n p O rarity o f vid eo cO m p o site sign alョ

5 .7 .4   S electio n o f sy nch ro n izatio n p O sitio n

in a triggered sw eep ty p e O sc i110 sco p e′it is

possible to adjust the position or tirning of
starting  O f th e w avefo rrn  so  th at stab le

trigger (starting) p u ises m ay  be o btain ed ロ

A djustm ent of starting (trigger)position
T o  m o ve th e sy nch ro n izatio n po sitio n to

:品晋督品∬怪影:智ば8:轡
e
警品薔

b elo w .

S T A R T

―

L E V E L

if no ise is p rod uced in the u pper part of

w avefo rm s d ue to abno rm al oscillatio n o r

the likerjittering m ay occu r in the d isp lay t

starting pO int to th e sectio n h aving no

no ise′to p ro vid e stab le d isp lav .

→
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撤酬:鞘苫杵艶鮮掛f替鞘
at a b o u t th e rn id d ie o f th e w a v efo rm .

S e lectio n o f w av efo rm  slo p e (S L O P E 十/
一)

F o r e x a m p le r in  c ase  o f a sq u a re  w av e′

especiaいy w hen iittettng is taking place in

the fali portion′ stable synchronization

器: 品 欄 謂 盤 甘旨輔 t:景!け 習n凛

tions to select the siope (rise or fa‖section〕

O f th e  starting  (trigger) p o int  O f th is

sy nch ro n izin g signa t w avefo rm .

(in C O rre ct)

〔―} Starting at

negative slo pe

sectio n w ith jittering {一)
/

F 剖i

(+ ) Startin g at

po sitive sio pe

|
|

11
11

T ttggerin g

p u tses

|】

bY  u n req u

1 1

:服梢『|『拠nδ鮒8弘oFF
k n o b .
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中

(C O rrect)

F o r co rrect d isp lay
of th e trace,th e

sy n ch ro n izatio n

sw eep m u st b e triggered

by th ese p u ises.

in p u t sign at

S y n ch ro n izatio n sw eep w ave

o f th e o scilio sco pe triggered

b y p u ises o th er th an req u ired

sy nch ro n izatio n p u ises

S y n ch ro n izatiO n sw eep w ave

o f th e o sci1lo sco pe triggered

by th e co rrect sy nch ro n izatio n

p u ises

W ro ng d iSp lay

C o rreCt d iSp lay

Stable rise section {+〕

|“い――古恵  《」



S y nch ro n izatio n  fo r  interrn ittent  pu ise

train (A  H O L D O F F )
F o r o bservatio n  o f signals such as inter―

rnittently  repeated  p u ise train′ the w ave―

fo r『n   m ay  no t  be  co rrectly  d isp layed
tho ugh the w avefo r円1 10 0 ks sy nch ro n ized .

品灘Ftt Cttbbtta描よgfttettj縄
the  tiヤn in g′ the  trace  can  b e  d isp lay ed

p ro p erly コ  in  th at th e p au se d u ratio n o f

the sy nc h ro n izatio n svveep is rna d e variab le″
an d  triggerin g  b y  p u ises o th er th an  the

req u ired  sy nc h ro n izatio n  p u ises  is  p re‐

vented .

5 .7 =5   B T th/1E sy nch ro n izatio n

N o rrn a lty , th e sw eep  o f th e  B  T IM E  is

d riven  im m e d iate ly  after th e  de lay  tim e

l■ S T A R T  A F T E R  D E L A Y ) set by th e

D E L A Y  T lM E  d ia lr and m agn ified

d おp lay  is m a d e.  M agn ificaj o n iitter

in creases w h en  th e m agn ificatio n  ratio  is

increasedコ

T h u s th ere is a m eth o d fo r ap p ly ing sy n‐

ch ro n izatio n  t_ T R lG
′
D ) to  th e  in p u t

signa l′ w h ich is ca1led th e T R IG G E R E D

d e lay ,

in  th at, triggerin g o f th e B  T lヽ 月E  is su s―

鮒 牝ザW e

柿

も

°笥

踏 紆 帯解 描
an d  the  sy nch ro n izatio n  sw eep  is d riven

b y  th e first p u ise o f th e triggerin g p u ises

ap p lied to th e B T lh/1E . T h e signa i so u rce

an d co u p lin g fo r th e sy nch ro n izatio n signal

o f th e B  T IM E are the co nlr■o n w ith that

o f th e A  T lM E .

5 .8  C H ‐1 0 U T P U T

T he input signal app lied to C H ‐l is aluねys availab le
fro m  th is B N C  terrninal′thro ugh the p ream p lifier
of the oscillosco pe

r
s vertical ax is C H -l and the

buffer am p lifiera
O utput im p edancei  50 Ω
O utput vO itage:      approx . 100 m V  per l d iv.

am p litude  (at the  50-Ω
term inatto n }

F req u ency resp O nse i (D C ) D C  to  4 0 M H z′- 3 d B

(A C ) 10 H z  to  4 0 M H z′
- 3 d B

B ecau se o f the ab o ve sp ec ificatio n′ the  o utp u t
is p ro p o rtio n a l to th e am p litu d e o n th e screen i
F o r ex am p le′5 d iv . is:

5 d iv.x 10 0 m V p―p/d iv`= 50 0 m V p―p

T hu s w h en an ap p ro p riate vvavefo rnl is d isp lay ed
o n  the  screen′ ro ugh iy  a  co nstant o utp ut is
availab le.  T h erefo re′ by cO n necting a freq u ency
co u nter to th is terrn inal′freq uency m easu rem ent is
availab le in paralel w ith the w avefo rrn o bservatio n′

鞘骨甘i絆3靴椎剤せ搬半∫む珊婚ithe
m ax im u m  500 μV p―p/div, of high sensitivity is
ava ilab ler so th at th e su p er h igh sen sitiv ity co u n ter

can b e rea lized ロ

O n th e o ne han d′ th e C H ‐1 0 U T P U T  terrn in al

can  be u sed  as a h igh sensitiv ity  an d  vvid eban d

arnp lifier.

一-  18 -―



6日 M E A S U R E M E N T S

6 .l A C  Peak V 9 ,tage

W hen  it is d esired  to  d eterm ine o n ly  the A C

翠兼 ア ぱ :ポ ロ
catcu late th e p ea k vo ttage as fo ‖oぃぉ:

M easu rem e nt u sin g a lead w ire

Peak  vo ltage  lX/p‐p ) 
=  V aiu e  in d icated  at

V O 田 酎 V X 岬 仙帥 は
論

―

M easu rem e nt u sin g a X  10 p ro be

P eak  vo itage  lV p‐p ) =  V a lu e  ind icated  at

V O LT t t V  X am 前仙徒 回は は
議

―

How ever′the m agni" ers aCt as:

※|:tl占lii   i]:::;8!
1
♀

A s sh o w rl ab6 ver th e vo ltage o f th e signa l be in g
m easu red is ca lcu lated as fo ‖oⅥぉ:

if V O LT S/D iV = 0 .0 5V /d iv〔〔setting M A G  off)′

Peak vo ltage 、何h en a lead w ire is co nnected d irectty
= 0 .0 5V /d iv.X 4 d iv,= 0 .2 V p‐p

Peak voltage w hen using a X  10 probe = 0.05V /divロ
X 4 d iv口X 10 = 2 V p‐p

嶋
檻艦縫1鞘押

r名嵩

誉 智 さ需ざ輝 Rと桃 食,側 紺 ?ボ屯| :3 in 胡
O V a S et the trace to a po sitio n fo r easy m easu re―

m ent o n the screen. N ext′set the A C ‐G N D ―D C

sw itch at D C  and read the sh ift of the trace o n

the screen .

6 .3  D C + A C  Peak V o itage

M ake m easu rem e nt using the
′′
D C

′′
and the

′′
G N D

′イ

as in the case of the m easu rem ent of D C  vo ttageロ
ff the range indicated at the V O LT S/D iV  is O.lV /
d iv .′ th e vO itage o f th e signa l be in g m easu red  is
o bta in ed as sh O w n b eloⅥ

- 4 0 8 V

― +0 6 V

_ t t1 4 V

D C  C o m po nent ‐的 .6 V

A C  C O m pO nent = 0 .4 V p‐p

6 .4  T irne in terval M easu rem e nt

T h e tirne interva l T  is calcu lated as fo Ho vvs:

T im e T (sec ) と V a lu e ind icated at T l M E /D iV
X  interval o n  th e screen  X  R ecip ro cal o f

m a gn ificatio n o f th e rn a gn ifier

T h e recip ro cal o f m agn ificatiO n o f th e rnagn ifier is
l w h en n o t rn agn ified an d O 。l w h en m agn ified .
T h e  tirne  in terval T  in  th e  figu re is ca icu lated
as fo ‖oⅥ応:

T lM E/D iV = 0.5 (0 .5 m s/div.)

W hen the m aghifier is X  l′〔PU S H )

T = OⅢ5 m s/div.X 3 divⅢ X  l ‐1.5 m sec

W hen the m agnifier is X  10 〔PU L L }

T = 0.5 m s/divt X  3 div.X O.1 = 0.15 m sec

．
‐

学
‥

ｄｉ

Ｔ

３
…
旨
‥

＼ ヽ

＼ ノ ＼ ノ ＼ ／

/ ／ ／

ヽ ヽ
ヽ
、

ヽ
、

/ / ／
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6 .5  F req u en cy M easu rem e n t

T h e tim e o f l p erio d ′ T r is m easu red as given in

th e S ectio n 6 .4  ab o ver an d  its recip rocal is th e

freq u ency F .

F req u e ncy F (H z) =
倫

V alue ittd icated at T I M E /D iV  X  interval of

l p erio d o n the screen X  recip ro cal of

市agn ificatio n of the rn agn ifier

For exam ple′in therigure as show n below ,
T tM E/D iV : 0.5 m s/div.
M agn ttier (M A G ): X l

T hen′T = 0.5 m s/diva x  4 div.X l = 2 m sec

Fiequency F {H z)=
 T {sec口}

=
薪

= 5 0 0 H z

に4宙LJ

6 .6  R ise T im e o f P u ise

6口6 .l  M easu rem en t by A  sw eep o n ly
W h en  m easu ring the rise tirne of a pu tse

欺全i
S
齢緒

h
ぴ
e早よ雄F

l:猟た
m easu rin g the rise tirTle o f a p u iser p ro p er

u se o f the rnagn ifier w ili be d escrib ed ,

(1〕 Place the portion being observed on the

cen ter o f the scale b y rneans o f th e‐ k no b .

(2 ) 1 0 tim es m agnificatto n to both sidesa

P U  L L the ― kno b

A s m e ntio n ed  ab o ve′ th e  m a gn ifier is u sed  fo r

d etailed o bservatio n o f a p o rtio n o f a w avefo rrn ロ

T h is is esp ec ia‖y co nven ient w h en the e n iargem e nt

o f a p o rtio n o f a u a vefo rm ′ aw ay fro rn its sy n cコ

sw eep startin g p o intr is d esired J

R ise T im e o f Pu ise

(S tep l)

S L O P

M A G .

: 一 ― (P u sh )
: JL X  l (Push}

謎習
S
が平性∫程品穏靴鯖皆札

t
[品温 [

ro tatio n .

(Step 2 )

A lign the fiat p o rtio ns o f th e p u ise at the O an d

1 0 0 scales o f th e % graticu teぃ

(Step 3 )

P lace th e lead in g ed ge o f the p u ise o n th e center

lin e o f the scale by m eans o f the h o rizo nta l p o si‐

tio n in g k no b .

{Step 4)
M ake certain the M A G N lF lE R is set at X  10
〔PU L L)calculation of rise tim e

T r= 〔T lM E/D iV  range)X {H ottzontal interva!
o n the screen′ d iv。) X (M agn ificatio n rater
1/10 )

E x am p le

T r= 2 μs/divコX 2,9 div口X 1/10 = 0.58 μs

6.6コ2  M easurem ent by B sw eep 〔delayed sw eep〕
M agn ificatio n o f a sm a ti p o rtio n is lirn ited

to  a facto r o f 10 , w h en o n ly th e ab o ve―

m e ntio ned M A G  x 10 and the A  sw eep are

u Sed 白

H o w ver′ b y  u sin g th e B  sw eep′ rnagn ifi
―

catio n  is availab le u p  to  the li印lit O f th e

m agnitted jitter 10′000:l of the instrum ent
itseif.

／ ヽ ヽ
′ ヽ

日
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(Step l}
A fter setting  kno bs and  sw itches acco rd ing to

i3乳hを,ぁ
i
塔科品ぷ籍胤温!

′apJy the軒9nal

ぎ P 新 品じ D p t倉 8苫;品発

S

獣 ま培。1合:辞私

t

8 :

o bserved o n the sc reen .  T h en′ if necessary′tu rn

th e  C D  L E V E L k no b fro nl the P R E S E T  p o sitio n

to the clockw ise direction and adjust to obtain
a stab le 抑o vefo rm  d isp lay ,

(S tep 3 )
Pu sh in i  the ⑤  A  lN T E N  B Y  3 . T h e in tensk y―

m o d u latld  p o rtio n  ind icates  the  B  sw eep  b y
d elay ed start. (H o w ever′ the figu re be lo wv sh o u容

th e co n tin u o us d elay ed  shlveep  by seせting th e  ①
S T A R T  to JL A F T E R  D E L A Y .)

in the figurer
A  T IM E/D iV = 0 .5 m s/d iv`
B T IM E/D iV ‐50 μs/d iv.

野 腎棋 l ing h ユ h e ① 既 輸e h 絶簡 w  m O d い

iatio n w avefo rm  ind icated by the (S tep 3 ) ab o ve

is en iarged and d isp lay ed o n the screen .

T r= 50 μs/div.X O .5 div.
= 25 μs

6口6 .3  0 n M ax im u m  sw eep′0 .2μs/d ivコ′fo r bo th

A  an d B [L B O ‐5 24 L ]
T he lim it is d isp lay ed usin g th e M A G N l―

F lE R  at the X 10 po sitio n , H ere′th e rise

tim e of the L B O -5 24 L m ust also be taken

into co nsid eratio n t

朴柵鞠輪∫あy価

T a, R ise tim e of the L B O ‐524 と■ 0。3 5/4 0 M H z

O ,0 0 9 μs = 9 ns

T r,  R ise tirn e o bserved O n the screen

T r = 0 ,2μs/d iv口X l.4 d iv .X 1/10 = 2 8 ns
T i, T ru e rise tim e o f a pu ise beittg m easu red

T h us′in the abo ve exam p le′

卜」2而|

艦路熊亀輪盟
L A Y  T IM E .

D elay tim e of B sw eep T D = 0・5 m s/div.X 2 .5 divと= 1.25 m s

|
Ｌ Ｌ

「
|

sy nch「onizinc ttrigger) po inti l l
B y th e sig nal d e lay lin e o f the ve rtica l ax is′the w avefo rm

before synchronization 〔tri9ger〕is d isplayed

―-  21 -―
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6 .7  P h ase D ifference be神we en T w o S ignals

T o m easu re a p hase d ifference betw e en tw o signals
o f th e  sam e  freq u ency ′ the  d u al trace  d isp lay
sy stem  can  be  u tilized  u p  tO  th e  u p p er lim it
freq u ency o f the am p lifier.

F irst′p O sitio n b o th signa ls o n th e center line of th e

scaler eagtt ju st 4 d iv口′as sh o w ll in the fo ‖o w in g
figu re by m eans O f th e V A R lA B L E an d h o rizo n ta l

p o sitio n in g k no bs.

N ex t, set the  d istance w h ere the center O f th e
w avefo rm  o f the base ch an ne l intersects w ith th e

center o f th e sca le to 8 d iv . h o rizo nta‖y ,
lf d ifficu ity  is enco u ntered in p ro p erly d isp lay in g
th e  p hase  d ifference as sh O w ln in  th e fo Ho vvin g

酷 響 騨 標 千鎌 旺 盟 鮮 欝 l 想
d isp lay th e p hase d ifferenceョ A fter th at′th is 1 8 0

°

sh o u ld b e ta ken into acco u nt,

C H -1 {B ase)

C H ,2

― Ph ase d iffe re n c e

8付Lた6ず)J

A s sho w n in the above figu re′set l cycie′36 0
°
to

8 d iv . T hen′

論=範茄
A cco rd in gly , th e  p hase  d iffere nce  in  th e abo ve
ex am p le can be catcu lated as fo HOⅥぉ:

H o rizo ntat d istance o n the screen : 0 ,7 d iv `
Phase d ifference = 4 5

°
/d ivJ X  O。7 d ivE= 3 1.5

°

lf the  po rtio n  o f the p hase d ifference is m u ch
sm aller′use the M A G N IF iE R at the X  10 positio n
in the above setting.  A t th is tirne′ 36 0

°
 is d is―

p laV ed in 8 d iv,X 10 .

T hen′

論
= 4 ず M は2 前 f 的

6 ,8  M easu rer lent o f Ph ase  D ifference by  X =Y

O peratio n

T he p hase d ifference betw een tw o signals o f the

sam e  frequ ency  can  a lso  be  m easu red  using a

L issajo us
′
figu re by X ―Y  o peratio n a

in th is case′ ho w ever′ th e freq u ency  ban d  o f th e

X ‐ax is is l M H z (- 3 d B ) th us cau sin g a p h ase

d ifference o f 3
°
 o r less at 10 0 k H z betw een X  an d

Y 〔

胡nθ=キ喜繰
θ=ゴ下1キ

０９５４ｎ
ｖ

/ 〃①
０

＼

‐８
Piace the Lissajous

′ figure on the center tine of
th e scale b o th h O rizO nta Hy an d vertica Hy .
T h is X ―Y  O peratiO n can effectively b e u sed to d is‐

p lay  the  in p ut and  O u tp u t characteristics O f a H
k in d s O f electric c ircu its.
A iso′ tO m easu re T V  c0 10 r hu e′th ere is a m eth o d
o f d isp lay ing 10 co 10 rs O f th e gated ra in b o w  p at―

tern by  X ―Y  O p eratiO n (m a k in g u se o f a co 10 r ba r
p attern gen erato r suc h as L E A D E R  M o d el L C G ‐

3 9 1 }ロ

P hase relatiO nsh ips o f the gated rain bo w  signa l
T h e  ten  gated  ra in b o w  signa is h ave  the  p h ase
retatiO nsh ips as sh O w n  in  th e fo ‖O vvin g figu re.
T h e cO 10 r tint p attern (V E C T O R ) is O btain ed b y
ap p ly ing th e B ,Y  S lG N A L to th e X ‐ax is an d th e
R ,Y  S iG N A L to the Y ―ax is.

F eed th e gated rain b o w  signa ls o bta ined frO rn th e
co lo r bar p attern generato r to th e c0 10 r コ「V  set.

キ
ヤ

『

Ｆ

‐
こ

‐

由

］

Ｂ」ｕ ｉｓＨ

Ｇ ＲＥＥＮ

H O R :Z .
B L A N K !N G
iN T E R V A L

Y E L L O W
O R A N G E

O R A N G E

13 5
°

R E D

≡
劣
ヤ一
一】
白

“
（）
．】

Ｃ
Ｏ

H O R iZ .s Y N C
lN T E R V A L
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T he flo ral pattern rotates as the

k no b  of the T V  set is tu rned .

sp read s  io ng  instead  o f geせting
satu ratio n is respo nsib le.

T lN T  o r H U E

lf the pattern

ro u nd′ co lo r

6 .9  1ntensity M od u latto n T erm inat (Z  ax is)

intensity m o d u latio n can be o btained w h en a vo l‐

tage o f O V  to + 5 V  is ap p lied to th is terrninalin D C
cou p lin g u nd er o rd inary intensity co nd itio n .
W hen a voitage of +2V to十oV 【by a intensity con―
tro l p o sitio n ) is ap p lied ″th e trace lin e o n th e C R T

W iti be erased . W h en a vo ltage o f O V  to キlV (by
a intensity co ntro l p O sitiO n ) is ap p lied ′ th e trace

line w i‖ be intensified , T h at is′th e instru m e nt is
u Sed 10 erase a certain part o f th e trace line o n the

C R T  o r to in tensify a certa in p art o f the trace lin e
in p articu larrV e c to r p atte rn

F O r m o re accu rate m easu rem e nt′u se o f the L V S―

5 8 50  V ecto r S co pe is reco rn m e n d ed .

② R O T A T 10 N

T h e R O T A T iO N (b eam  ro ta8 o n ) G ) adju stm ent

slrew  provided on the front panelis used to adjust

8 口 lN T E R N A L M A lN T E N A N C E

lt is h igh ly  reco m m e nd ed  that the in tern al ad―

justm ents descttbed in this section be m ade by
th e  sp ec ialists suc h  as th e  L E A D E R

′
s service

engin eers.

B efo re  m a k in g  th e  interna l adju stm e nts′ the

p o w er o f w ith in ±3 % o f the rating vo itage sh o u ld

b e ap p lied′ an d  aging o f at least 3 0 rn in u tes rnu st

b e rnad et

Particu larty′the B A L adiu stm e nt w s m ad e co n―

sid erin g th e  env iro n m e nt tem p eratu re′ an d  th u s

it sh o u ld  be ca lib rated  in a tem p eratu re range o f

15
°
to 2 5

°
C ロ

フ. M A lN T E N A N C E C A L iB R A T ,O N  B Y  T H E U S E R S

a tilt O f the hO rizo n ta l trace w h en it is cau sed by
the terrestria l m agnetisln .  C h ec k  if th e tilt is
cau sed b y o ther ex tern al rn a gnetic fie rd so u rce.

C A L IB R A T 10 N  B Y  S P E C iA L :S T S

T o  o p en  th e co ver′ u nscrew  th e u p p er 5 screu岱
and lo w e r 2 screⅥ岱.

D isco n n ect A C  po w e r co rd fro m  th e lin es

W A R N IN G : A F T E R   T U R N lN G   O F F   T H E
P O W E R ′V O LT A G E S O F - 2 kV /+ 5
k V  S T IL L R E M A lN S iN T E R N A L L Y 〔
W A IT  5 T 0  10 M iN U T E S t

8日l  L ay o u ts o f M ain P arts and A diu sters

8 .1.l  Lay o ut o f m ain paris (T o p view )

B Y  S o c K E T
丁-260 9

PO W E R & C R T  PC―BO A R D
T 250 3

V  A M P Pc _8 0 A R D
千2554

V  M O D E PC‐80 A R D
T セ504

C H  l′C H _2
A C /G N D /D C  PC -8 0 A R D

子25 14

R T R A N S F O R M E R

H  M O D E PC -3 0 A R D
T ‐2507

T R IG  PC―B O A R D
子250 5

lL L U M  PC !B O A R D
千2506



8。1.2  Layout of adiuSters T -2502 T R lG SW E EP & H PC-80 A R D {Com pOnents side view )

V R  8
T R IG  L E V E L

V R  7        V R l

S L O P E B A L    P R  E S E T

W iD T H

V R  6

B T 'M E
V R  4

M A G  C E N T E R
V R  5

T -2503 PO W E R & C R T  PC―BO A R D {C Om ponents side view )

iN T E N     A S T !G
V R  々     V R  4

V R  2
H V  A D 」

T -2 5 5 4  V  A M P P C ―B O A R D (C o m p O n e n ts sid e view )

◇ C E N T E R    景ど毛A lN     定収iそ[
↓R 10 5

、 
V R 10 L  V R 10 2 9 合粘 6

C H ‐2
D C  B A L
V R 10 3

X 、Y

G A lN
V R  7

V R  5

◆CENTER
V R  6
C H ‐1

G A IN

V R  3

C H ‐1

D C  B A L

V R l  V R  2
C H -1   ,
A C  G A ,N
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8,2 A diustm ents of M ain A djusters

A diu stm e nt m eth O d w h ic h req u ires n O sp ecia l

m easu rem e nt in stru m e nts w i1l b e d escribed be lo w コ

For fu ll‐scale adjustm ent′use of the LO C‐7005
0 scilloscope Calibrato r is recom m ended.

3.2.l  V ertical gain (T -2554) V R 6′V R 106
T h e てみ C H -l G A IN  a nd c ) C H -2  G A lN

fO r b O th th e chan n eis sh o u ld b e calib rated

vvith  th e  sam e  range.   Pa rticu larly′ fo r

dua卜trace  operationr  the  adjustm ents
sh o u ld  b e  m a d e 前 th  n o  sensitiv ity  d if―

ference b etw een th e chan nelsi

(Exam ple〕
Set both the channeis in O.l V /D iV ′D C′
an d th e V A R IA B L E to C A L

′
D  p Ositio n′

an d  a p p ly  rectan gu lar w avefb rrn  o f O .5

V p‐p to th eir in p u t term inats fo r d u al―trace

o p eratio n .

T h en adju st th e ctt C H -l G A lN  and (秒C H ‐

2 G A IN  to get th e sarne am p litu d e o f 5 d iv .

each fo r bo th th e d isp lay w avefo rm s.

8 ,2 ,2  V ertica l D C  ba lance (T ‐2 5 54 ) V R 3 , V R 10 3
W h ile the A C /G N D /D C  sw itch is set to
G N D ′ if th e vertical p ositio n u nusu arty
m o ves′e.g.′as m u ch as l d iv口, w hen the V
V A R IA B L E k no b is tu rned o r the V O LT S /
D iV  sw itch is sw itched′adiu st the ②  c H -2
D C  B A L (V R 3′V R 103 ).

(1) Pu li the ⑭  C H -l V A R and O  C H -2
V A R  k no bs to  m a ke th em  in the
m agn ificatio n o f X 1 0 ,

S et bo th  th e  c )  C D
sw itches to G N D .

S et bO th  th e  ①  O

A C/G N D /D C

V O LT S/D iV
sw itches to 5 m V /d iv=range.

T u rn bo th the ⑭  O  V A R IA B L E
k no bs fu‖co u nter‐clockw ise.

側岩ぎ鮮格出:p鯰ま1緒鼎縦
rnid d le o f the screen h eig ht.

(7 ) R esto re the m O ved trace lines to the

lV R 3;↓苫13」‖

Sting tいe ctt D C  B A L

(8 ) R epeat the above procedu re 2 to 3
tirnes u ntil the trace  lines do  noモ
m o v e .

8.2.3  CttAST IG (T-2503)
W h en  a  sh arp  trace  o f ulavefo rm  is

available by the adjusim ent of the
F O C U S  k n o b  a lo ne o n  th e fro nt p anel′

adiu St th e A S T lG  screw .

T h e A S T IG  co n d itio n can be d eterm in ed

w hen the focus おm ade dull. A djust the
A S T lG  to  m a ke th e trace d u ‖ to ali th e

d irectio n s eq u aHy , w h en it is n ecessary .

B y the n atu re o f a C R l
‐
u sed , d isp lay im age

o n circu m ference o f th e C R T  b eco m es d u ‖

a lw ay s.

A void use of a spoモfor the adjustm ent,
o th erw ise  th e  fiu o rescent  m ateria l  o n

the screen rna y b e b u rn t,

8と2.4  Calibration of tirne axis 〔T-2502)
A n  o sciHato r h av in g  th e  freq u en cy  ac―

cu racy  o f 10/O o r b etter in  co m b in atio n

w ith a freq u en cy co u nter is u sed to o bta in

the calib ratio n signa lsi

10 0 H z

2 0 0 H z

5 0 0  H z

打k H z

T he A  T lw E is adiuSted by the ②V R3′
and the B T lM E is adjusted by lhe C V R4ロ

ｎｏｔ①

２

３

４

５

B eco m es d u H to th e

h o rizO ntal d irectio n

(6 ) T u rn th e c ) ①  V A R IA B L E k n o bs
fu H c io c k w ise ,

B eco m es d u‖to th e

ve rtical d irectiO n

B eco m es d u H tO a‖

the d irectiO ns

〔G o Od }

f Ｔ

2 k H z

5 k H z

10 k H z

2 0  k H z

0 .5 m s

O。2 m s

O .l m s

50 μs
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9 .  C O N N E C T ,O N  D :A G R A M  A N D  SC H E M A T iC S
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