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1 .  FEATURES

The B & K Model 14034 Osci l loscope is a highly sensit ive, stable osci l loscope employing a 3" cathod

ray tube.  l ts  unique design permi ts  easy operat ion.

Make the most  of  your  new B & K osc i l loscope by carefu l ly  reading th is  inst ruct ion manual .

Features

o A vertical-axis sensit ivity of better than.10 mV/DlV and a frequency response from DC to 5 MHz.

o DC amplif iers are used for both vertical and horizontal axis.

. All transistorized circuitry for low power consumption and low heat generation.

o Compact and l ightweight, easily portable.

. Direct deflection terminals for the vertical axis are provided to permit measurements at hig

f requencies
o The CRT uses a P31 (blue-green) phosphor to provide easier observation, excellent luminance ar

improve contrast.

0,

ManualsPlus.com

https://www.manualsplus.com/


S P E C I F I C A T I O N S

v

I

C A T H O D E  R A Y  T U B E

V E  R T I C A L  A M P  L I  F  I  E  R

Def lect ion sensit ivi ty

Frequency response DC

AC

Input  impedance

Overshoot

Attenuator

Gain control range

Rated maximum input voltage

H O R I Z O N T A L  A M P L I F I E R

Def lect ion sensit ivi ty

Frequency response

Input  impedance

At tenuator  (EXT.  GAIN)

Rated maximum input voltage

SWE EP CHARACTE R IST ICS

Sweep frequency

Sweep l inearity

Synchroniz ing

Signal  ampl i tude requi rement

for synchronization

I N T E N S I T Y  M O D U L A T I O N

Required s ignal

D I  R E C T  D E F  L E C T I O N  T E R M I  N A L S

Def lect ion sensit iv i ty

Input irnpedance

P O W E R  R E O U I R E M E N T S

D I M E N S I O N S ,  O V E R A L L

2.  SPECIFICATIONS

C31 2P31 B or  75AV31

10 mV/DlV or better

DC to  5  MHz ( -  3  dB)
2 H z t o 5 M H z ( - 3 d B )
1 Mfi shunted by 35 pF max

5% or less

1  ,  1110 ,  11100  mu l t i p l i e r  w i th in  t5%

Continuously variable range greater than 22 dB.
300 VDC + AC peak or 600 Vp-p

300 mV/DlV or better

DC to 250 kHz with EXT. GAIN Control  set at  maximum.

DC to approx. 40 kHZ with EXT. GAIN Control  set at
mid-range.
1 Mo (x2Oo/"1 shunted by 30 pF max. (SYNC-*lNT).

Continuously variable to zero

100 Vp-p

10 Hz to 100 kHz cont inuously var iable in 4 ranges.
Within 5%

Internal or external negative

Internal :  more than 1 DIV def lect ion on cathode ray

tube screen

External :  more than 2 Vp-p

25 Vp-p

10 V/DlV or better
2.2 MA shunted bV 25 pF or less

1171230 VAC, 50/60 Hz, 16 watts
(Unit  del ivered for use on 117 VAC, 50/60 Hz)

Wid th  :  7 -112"  (190mm) .

He igh t :  6 "  (154mm) .

Depth :  1 1-27 132 (300mm ) .

8 .36 lbs .  (3 .8Ks) .b  W E I G H T

ManualsPlus.com

https://www.manualsplus.com/


CIRCUIT  DESCBIPTION

L
3.  CIRCUIT DESCRIPTION

Refer  to  BLOCK DIAGRAM on page 5 .

Vertical Circuit

The input signal connected to VERT INPUT terminal is applied to an attenuator through the AC-D

switch.
The attenuator provides three steps (1, 1 l1O, 1/100)

The vertical amplif ier is a highly stable, direct-coupled differential amplif ier employing an FET (O10:

0103) and si l icon transistors 0104 to 01 11, that provides a gain of  approximately 61 dB.

Horizontal Circuit

The horizontal circuit consists of a saw-tooth generator for a t ime base and a horizontal amplif ier circui

The saw-tooth generator comprising transistors C�I12 and 01 13 employs a unique circuitwith facil i t i ,

for  stabi l iz ing the DC level .

The hor izontal  ampl i f ier  is a direct-coupled highly stable di f ferent ia l  ampl i f ier  employing an FET (O11'

and sil icon transistors (O1 15 and 0116). The frequency response is from DC to greater than 250 kHz.

al lows operat ion at  s low sweep speeds below 1Hz through the use of the EXT HOR lNPUTterminal

The horizontal amplif ier provides a gain of approximately 35 dB, which may be varied by approximate

10 dB us ing the EXT GAIN cont ro l .

Power Supply Circuit

The power supply c ircui t  provides -O VDC and t15 VDC, stabi l ized by zener diodes D105, D106 at

D10g; + 170V for the collectors of the final amplif ier stage and - 1300V for the cathode ray tube circu

1-
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OPERATIN G INSTRUCTIONS

L

4 .  OPERATING INSTRUCTIONS

The markings of controls and terminals on the front panel are given in the fol lowing table. When readir

the table,  refer  to  EXTERNAL VIEW, page 5.

( F R O N T  P A N E L )

v

R E F .  N O . P A N E L  M A R K I N G D E S C R I P T I O N

( 1 ) ( N  E O N  P  I L O T ) l l luminated when the scope is operating.

( 2 1 POWE R Power ON-OFF switch. When this sruitch is in ON

posit ion, the scope is brought to operating condit ion.

( 3 ) EXT. SYNC/

HOR INPUT

Input terminal for external sync or an external

horizontal signal. Use grounding terminal (4) as the

common grounding terminal .

( 4 ) + G r o u n d i n g  t e r m i n a l .

( 5 ) V E R T  I N P U T Inpu t  te rm ina l  fo r  the  ve r t i ca l  s igna l .

Note that  terminals  (4)  and (5)  are spaced for  inser t ing a

d u a l  b a n a n a  p l u g .

( 6 ) A C - D C Selector switch for the vert ical input coupling capacitor.

In  the DC posi t ion,  the swi tch d i rect ly  couples the

V E R T | N P U T t e r m i n a l  ( 5 )  a n d V .  A T T ( 7 )  a n d ,

therefore,  a l lows the ver t ica l  ampl i f ier  to  ampl i fy  input

s ignals  ranging f rom DC. In  the AC posi t ion,  a capaci tor

is placed between the vert ical attenqator V. ATT(7)

and  VERT INPUT (5 )  and ,  the re fo re , the  DC componen t

of the input signal is blocked, permitt ing observation of

the AC component  onlY.
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OPERATING INSTRUCTIONS

3

R E F .  N O . P A N E L  M A R K I N G D E S C R I P T l O N

( 7  | V. ATT Vert ica l  a t tenuator .  The ver t ica l  a t tenuator  prov ides

fac i l i t ies to  at tenuate the s ignal  vo l tage connected to the

VERT INPUT te rm ina l  (5 )  to  a  su i tab le  leve l  be fo re

be ing  app l ied  to  the  ve r t i ca l  amp l i f i e r .

When th i s  a t tenua to r  i s  se t  to  pos i t i on  1 ,  the  s igna l

a p p l i e d  t o  t h e  V E R T  I N P U T  t e r m i n a l  ( 5 )  i s  d i r e c t l y

coup led  to  the  ve r t i ca l  amp l i f i e r .  l n  pos i t i ons  1 /10  and

11100,  the at tenuator  at tenuates the s ignal  so that  the

inpu t  i s  reduced  to  1 l1O and  1 /100  o f  the  norma l  va lue ,

respecti  vel y.

In  GND pos i t i on ,  the  a t tenua to r  g rounds  the  inpu t  o f

the  ve r t i ca l  amp l i f i e r  and  opens  the  VERT INPUT

te rmina l  (5 ) .  The  a t tenua to r  pos i t i on  GND is  p rov ided

fo r  mak ing  DC BAL ad jus tments .

Signa l  vo l tage to  be  measured V.  ATTEN

0.8 Vp-p (0.3 Vrms) or less

0.2 to 8 Vp-p (0.07 to 3 Vrms)
Above 2 Vp-p (0.7 Vrms)

1

1 t 1 0

1 / 1 0 0

( 8 ) V .  GAI  N Vert ical gain control.  This control,  operated in com-

binat ion wi th ver t ica l  a t tenuator  V.  ATT(7) ,  pro-

v ides fac i l i t ies to  produce an appropr ia te ampl i tude on

the cathode ray tube screen. l f  i t  is impossible to ad-
just the waveform to an appropriate ampli tude by
operating this control,  turn the vert ical attenuator V.
ATT(7)  to  another  posi t ion.

( e ) A
Y P O S I T I O N Ver t i ca l  pos i t ion  cont ro l .  The cont ro l  p rov ides  fac i l -

i t ies  to  move the  s igna l  waveform up and down over  the

cathode ray  tube screen.  C lockwise  ro ta t ion  o f  the

cont ro l  moves the  waveform up over  the  screen.

( 1 0 ) < >  P O S I T I O N Hor izon ta l  pos i t i on  con t ro l .  The  con t ro l  p rov ides  fac i l -
i t ies to  move the s ignal  waveform to the le f t  or  r ight

over  the cathode ray tube screen.  Clockwise rotat ion of
the contro l  moves the waveform to the r ight .
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O P E R A T I N G  I N S T R U C T I O N S

R E F .  N O . P A N E L  M A R K I N G D E S C R I P T I O N

( 1 1 ) S W E  E P  R A N G  E Sweep-frequency selector switch, together with SWEEP

VARI/EXT.  GAIN (12l , ,  prov ides var iab le sweep f re-

quencies a l lowing the appropr ia te number of  cyc les of

signal waveform on the cathode ray tube screen for easy

observat ion.  Posi t ion mark ings 10 -  100,  100 -  1  K,

etc.,  represent sweep frequencies. In the EXT posit ion

th is  swi tch connects the hor izonta l  ampl i f ier  v ia  the

SWEEP VARI /EXT.  GAIN con t ro l  (12 l ,  to  the  EXT

H O R  I N P U T  t e r m i n a l  ( 3 ) .

(121 SWE EP VAR I /EXT.
G A I  N

Sweep f requency f ine adjustment  and external  s ignal

ga in  con t ro l .  When the  SWEEP RANGE se lec to r  sw i t ch
( 1 1 )  i s  i n  t h e  i n t e r n a l  f r e q u e n c y  r a n g e  ( 1 0  -  1 0 0  K ) ,

th is  contro l  acts  as the f ine adjustment  of  sweep

frequency.

W h e n  t h e  S W E E P  R A N G E  s e l e c t o r  s w i t c h  ( 1 1 )  i s  i n  t h e

EXT posi t ion,  th is  contro l  prov ides fac i l i t ies to  adjust

the  ga in  o f  the  s igna l  connec ted  to  the  EXT.  HOR

I N P U T  t e r m i n a l  ( 3 )  t o  c h a n g e  t h e  a m p l i t u d e  o f  t h e

hor i zon ta l  s igna l  on  the  ca thode  ray  tube  sc reen .

Note that  the hor izonta l  f requency response var ies wi i l i

t he  pos i t i on  o f  th i s  con t ro l .

(Re fe r  to  Spec i f  i ca t ions )

( 1 3 )

(14l ,

(G RATI CU LE ) T h e  g r a t i c u l e  i s  m a d e  o f  a c r y l i c  r e s i n  a n d  h a s  e n g r a v e d

m a r k i n g s  t o  a i d  i n  a n a l y z i n g  t h e  w a v e f o r m  o n  t h e

cathode ray  tube screen.

There are dB scales on the grat icu le (0,  -3 ,  -6 ,  -10 and
-20 dB) so cal ibrated as to provide a level correspond-

ing to an ampl i tude of  6 DIV above the REF l ine.

Thus,  these graduat ions may be convenierr t ly  used for

measur ing s ignal  levels  in  f  requency response measure-

ments.

SYNC INT/EXT In the lNT. posit ion, sync is derived from the vert ical

ampl i f ier .  In  the EXT.  posi t ion,  sync is  der ived f rom

E X T  S Y N C / H O R  I N P U T  j a c k  ( 3 ) .

v,

ManualsPlus.com

https://www.manualsplus.com/


OPEBATING INSTRU CTIONS

(BOTTOM PANEL)

( R E A R  P A N E L )

R E F .  N O . P A N E L  M A R K I N G D E S C R I P T I O N

( 1  5 ) D .C .  BAL
DC balance adjustment for the vert ical ampli f ier. This
adjustment should be adjusted so that the trace l ine
remains stat ionary as the V. GAIN control (B) is rotated
from fu l l  c lockwise to f  u l l  counterc lockwise.

( 1 6 ) H O R  G A I N The horizontal gain control adjusts horizontal ampli f ier

ca l ibrat ion.

R E F .  N O . P A N E L  M A R K I N G D E S C R I P T I O N

l17l INTENSITY The in tensi ty  adjustment  prov ides a means to adjust  the

br ightness of  the waveform appear ing on the cathode

ray tube screen.

Clockwise rotat ion of  th is  contro l  increases the wave-

form br ightness.

( 1 8 ) FOCUS The focus adjustment  prov ides the means to adjust  the

waveform appear ing on the cathode ray tube for

max imum c la r i t y .

( 1e ) Z.AXIS Termina l  fo r  i n tens i t y  modu la t ion .  Th is  te rm ina l

requi res an AC vol tage of  approx.  25 Vp-p to b lank the

screen.

When a  pos i t i ve  s igna l  i s  app l ied  to  th i s  te rm ina l ,  the

waveform intensi ty  is  increased.  l f  a  negat ive s ignal  is

app l ied ,  the  in tens i t y  i s  reduced .  Th is  te rm ina l  i s  no t

ef fect ive when at  DC.

(20) G N D G r o u n d i n g  t e r m i n a l .

(2U V .  D I R Direct def lect ion terminals. They can be direct ly

connected to the CRT vert ical deflect ion plates by

switching the DIR-NOR selector switch (22l,  to observe

waveforms of high frequencies,
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OPERATING INSTRUCTIONS

1 0

R E F .  N O . P A N E L  M A R K I N G D ESC R IPT ION

Q2l D I R - N O R Switch for  the ver t ica l  def lect ion p lates.  In  the NOR
pos i t i on ,  i t  connec ts  the  CRT to  the  amp l i f i e r  fo r

measurements through input  terminals  (41 and (5) .

In  the DIR posi t ion,  the internal  ampl i f ier  is  by-passed,
permitt ing measurements to be made through input
terminals (fe) and (21l.  ,  where signals under measure-
ment are direct ly passed to the CRT def lect ion plates.

(231 (CRT ADJ) Adjustment plate for eliminating trace ti l t .

(241 ( P O W E R  C O R D )

\,-

G E N E R A L  O P E R A T I O N

App ly  the  s igna l  vo l tage  to  be  observed  to  the  *  t+ t  and  VERT INPUT te rm ina l  (5 )  us ing  the  cab

suppl ied wi th the uni t .  Connect  the b lack cable to  the grounding terminal  4  (4)  and the red cable t
t h e  V E R T  I N P U T  T E R M T N A L ( b ) . A d j u s t V . A T T ( 7 )  a n d  V .  G A t N  c o n t r o t  ( g )  u n t i t  t h e  w a v e f o r
appear ing on the cathode ray tube screen prov ides an ampl i tude of  approx.6 DlV.

Then,  set  the SWEEP RANGE selector  swi tch (11)  to  the f requency range of  the s ignal  vo l tage to I
observed or the next counterclockwise range.
Turn  the  SWEEP VARI /EXT.  GAIN con t ro l  (12 ] l  un t i l  t he  sc reen  d isp laysa  wave fo rm w i th  the  numbr

of  cyc les adequate for  observat ion (genera l ly  three cyc les) .
l f  the waveform includes only one wave, i t  means the sweep frequency of the t ime base is the frequenr
of the signal under observation. l f  the waveform includes f ive cycles i t  means the sweep frequency of t t
t ime base is  1/5 of  the s ignal  f requency.

Turn the AC-DC selector  swi tch (6)  to  the DC posi t ion when i t  is  desi red to measure the.DC componer

of  the s ignal  under  observat ion,  or  to  observe a f requency below 10 Hz.

When i t  is  desi red to observe the AC component  only ,  turn the above selectorswi tch to the AC posi t ior

I t  should be noted that  a posi t ive (+)  s ignal  on the ver t ica l  ampl i f ier  causes the t race to move up.
posit ive signal appl ied to the horizontal input causes a def lect ion to the left .
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OPERATING INSTRUCTI  ONS

1 1

T i m e - b a s e  a n d  s i g n a l  f r e q u e n c i e s  a r e  e q u a l . T i m e - b a s e  f r e q u e n c y  i s  1 / 5  o f  s i g n a l  f r e q u e n c y .

Fig. 1 Relat ionship between signal and t ime base frequencies

Posi t ion the waveform by adjust ing thever t ica l  pos i t ion contro l  (9)  and hor izonta l  pos i t ion contro l  (1r
as requ ired.

l f  t he  wave fo rm inc ludes  a  DC componen t ,  i t  i s  sh i f ted  up  o r  down depend ing  on  the  po la r i t y  o f  th
component .  ln  th is  case,  correct  the posi t ion of  the waveform by means of  the ver t ica l  pos i t ion contrc
(9) .  l f  the waveform cannot  be brought  wi th in the screen of  the cathode ray tube,  i t  means a large D(
component  is  inc luded in  the s ignal  under  observat ion.  In  such a case,  turn the V.  ATT(7)  (

V.  GAIN contro l  (8)  counterc lockwise unt i l  the waveform is  brought  back to an appropr ia te posi t ion.

Ampl i tude

(Posi t ive square wave)
Wi th  AC-DC se lec to r  sw i t ch
se t  a t  pos i t i on  DC.

Wi th  AC-DC se lec to r  sw i t ch
se t  a t  pos i t i on  AC.

Fig.2 Measurement of AC and DC components

Any vol tage measurements made on an osc i l loscope

ef fect ive,  or  rms value is  of ten the one of  in terest ,  the
and rms values for  a number of  common waveforms.

a r e  m a d e  i n  p - p  o r  p e a k  v a l u e s .

f o l l o w i n g  t a b l e  g i v e s  t h e  c o n v e r s i o n

Because the

between p-p
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OPEBATING INSTRUCTIONS
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OPERATING INSTRUCTIONS

1 3

MEASUREMENT BY L ISSAJOUS'  F IGURES

(a)  Frequency measurement

L issajous '  f igures are a widely  used method for  measurement  of  the f requency of  a  s ignal .  To mak

a f requency measurement  us ing th is  method,  proceed as fo l lows:

Set  the SWEEP RANGE selector  swi tch (11)  to  the EXT posi t ion.  Connect  a s ignal  generator  acro:
the EXT.  HOR INPUT terminals  (3)  and *  (4)  and adjust  the generator  output  unt i l  the wavefon

appearing on the cathode ray tube screen provides a trace width of approx. 6 DlV. Apply th

unknown f requency s ignal  across the *  t+t  and VERT INPUT (5)  terminals  and adjust  the \

GAIN control (8) unti l  the waveform appearing on the cathode ray tube screen has an ampli tude r
approx imate ly  6 DlV.
Slowly vary the output  f requency of  the generator  unt i l  the waveform appears as one of  th
fo l lowing f igures.

t . 2
(v :  r- l)

5 Z

( v  : H )

Fig. 3 Frequency measurement by Lissajous, figure

The frequency of the signal generator and the unknown frequency are equal when the waveforr
becomes a straight l ine, an el l ipse or circle. The f igure comes to a standsti l l  only when there is suc
relat ion between the frequency of the signal generator and the unknown frequency that the formr

is an exact mult iple of the latter or vice versa. This makes i t  possible to f ind the unknown frequenc

through a calcu lat ion.

The frequency rat io is determined by observing the number of tangent points on either vert ical sic
and on either top or bottom. The frequency rat io is the rat io between these tangents. Several exampk
are g iven in  the i l lust rat ion.
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OPEBATING INSTRUCTIONS

1 4

L

( b ) Measurement of phase dif ference

Apply the two s ignals  having the same f requency ( for  instance the R and L s ignals  of  a  s tereo s ignal )

to  EXT.  HOR. INPUT (3 )  and  VERT INPUT te rm ina ls  (5 )  i n  the  same manner  as  desc r ibed  in  (a ) .  A

st ra ight  l ine running f rom the upper  le f t  corner  to  the lower r ight  corner  of  the screen ind icates

both s ignals  are in  phase wi th each other .  Increasing phase d i f ference causes the st ra ight  l ine on the
ca thode  ray  tube  sc reen  to  g radua l l y  tu rn  in to  an  e l l i pse .  When the  e l l i pse  tu rns  in to  a  c i r c le  o ran

el l ipse wi th a ver t ica l  or  hor izonta l  ax is  the s ignals  are 90 '  out  of  phase wi th each other .

To make the measurement of the phase dif ference of the two signals mentioned above, measure the

hor izonta l  def lect ion of  the overa l l  f igure and the length of  f igure on the hor izonta l  ax is ,  which are

given as X and x respectively in Fig.4. The phase dif ference g is given by Sin 0 = x/X.

Fig. 4 Phase measurement by Lissajous'f igure

0' 45" 90' |  35' |  80"

1:oo" ) 1sr s'  )  1zto" ) (22s" )

Fig. 5 Representative Lissajous' patterns

Note that  i f  the EXT.  GAIN contro l  (12 l .  is  kept  in  the fu l ly  c lockwise posi t ion in  the above

measurement, the vert ical and horizontal signal phase dif ference of the osci l loscope is essential ly

zero up to about  2kHz.  Above 2k{z,  however ,  the uni t  wi l l  have a ver t ica l  and hor izonta l  s ignal

phase d i f ference.  Take the above fact  in to considerat ion when making phase d i f ference

measurements.

Also,  i t  should be noted that  i f  EXT.  GAIN contro l  (12 l '  is  not  fu l ty  c lockwise,  the range of

f requencies at  which the ver t ica l  and hor izonta l  s ignal  phase d i f ference is  zero is  reduced and wi l l  be

approx.  500 Hz when the contro l  is  set  at  i ts  mid-point .
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5. APPLICATIONS

(a)  Frequency Response Measurement  of  an Audio Ampl i f ier

Connect  the s ine wave output  of  a  s ignal  generator  to . the input  terminal  o f  the audio ampl i f ie
under  measurement .  Connect  the VERT INPUT (5)  and *  t+t  terminals  of  the osc i l loscop

across the speaker  output  terminals  of  the ampl i f ier .  The ampl i f ier  should be feeding a load res is to
of the proper value.

1
d B

l 0  1 0 0  l K  t O K  t 0 0 K  ( H z )

Fig. 6 An example of frequency response

t
I

d B

T

t o  r o o  r K  r o K  t o o x  ( H z )

Fig.7 Frequency response affected by the tona
and loudness controls

With the output voltage of the signal generator set at a constant value, change the output frequency
of the generator and read the ampli tude of the waveform in dB on the cathode ray tube screen usini l
the dB scale for  var ious major  f requencies.  Plot  the ampl i tude readings thus obta ined against  the
frequencies and you can obtain a general ampli tude frequenc.y characterist ic as shown in Fig.6.

ff  the tone andlor loudness controls on the ampli f ier are adjusted appropriately, then the
characterist ic curve wil l  be changed as shown in the Fig. 7.
Note that the dB scale of this unit  provides means to direct ly read the ampli tude of a waveform on
the cathode ray tube screen in dB, such as -3 and -6 dB.

Measurement with Square Wave Signal

l f  a square wave signal is used in l ieu of the sine wave signal in the above f requency characterist ic
measurement, the frequency characterist ics of the audio ampli f ier can be roughly estimated from

the various output waveforms of the square wave signal in accordance with the diagram shown on

the next page.

(b )
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Frequency response of  ampl i f  ier Square wave output

o
Gain  reduced a t  h igh- f  requency

|  00Hz l  K H z

o
Gain r ises at  h igh-f requency

,o
Gain  reduced a t  low- f requency

@
Gain r ises at  low-frequency

@
With  loudness  con t ro l  se t  ON.

@
4

Gain having waving character is t ic  curve \

L

l&/

(c) Measurements through the Direct Deflect ion Terminals

Although frequencies below 5 MHz can be measured through the internal ampli f ier, hight

frequencies must be measured through the direct deflect ion terminals. For direct connection, st

D IR NOR sw i tch  (21 l .  to  D lR ,  and  connec t  the  s igna l  to  be  measured ,  to  D IR (21)and  GN

(20) .

1 4034

Fig. 8 Connected example of direct deflection terminals
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The d i rect  def lect ion terminals ,  however ,  requi re an input  level  o f  10 Vp-p to 100 Vp-p because of

thei r  low sensi t iv i ty .  A lso,  s ince the d i rect  connect ion to the def lect ion p late puts the sensi t iv i ty

contro l  out  of  the c i rcu i t ,  ad justment  must  be made on the source s ide of  the set-up.

The fo l lowing examples are observat ions of  output  s ignals  of  communicat ions inst ruments:

1 )  Modu la t ion  measurement

Make connect ions as shown in the Fig.8.  Af ter  obta in ing a waveform on the CRT, measure

max imum amp l i tude  A  and  min imum amp l i tude  B  as  shown in  the  F ig .9 .  The  degree  o f

modu la t ion  can  be  found  f rom the  equa t ion  in  the  F ig .9 .

ffi x 1oo(%)

Fig.9 How to measure modulation degree

2l  Measurement  of  Morse code envelopes

Employ the same connect ions as for  the modulat ion measurement .  Connect  a h igh-speed

keyer  -  an e lect ronic  keyer  is  preferable -  to  the key jack of  the t ransmit ter ,  and repeat

dashes  o r  do ts  to  observe  the i r  wave fo rm wh i le  ad jus t ing  SWEEP VARI  (12 ) .
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v

3)

waveform

Waveform o f  so f t  tone Waveform wi th  ma l - regu la t ion  o f  power  source

10 An example of Morse code envelopes

Observation of SSB waveforms

Make connections as ln Fig. 8. Connect the output of a two-tone generator (for example,

500 H z and 24OO Hz) to the microphone input jack of the SSB transmitter to observe modu-

lat ion.  Waveforms as shown in F ig.  11 are sat ls factory;  however ,  i f  peaks or  nodes are dul l

or f lat,  the signal may be splattering. Note, however, that such distorted waveformscan also

occur due to excessively large output from the two-tone generator.

lr,

W a v e f o r m  w i t h  c l i k s  a t  k e y d o w n

Fig. '  11 An example of SSB waveforms

ManualsPlus.com

https://www.manualsplus.com/


CAUTION ON HANDLING THE SCOPE

1 9

6.  CAUTION ON HANDLING THE SCOPE

(a) Do not operate this osci l loscope in a place where the set is exposed to direct sunl ight. Otherwis

the uni t  may reach a h igh in ternal  temperature wi th resul tant  unstable operat ion and,  in  some case
result in damaged components.

(b)  Do not  operate uni t  in  a room where h igh temperature and h igh humidi ty  prevai l .

(c) Do not operate unit where mechanical vibrat ions prevai l  or near equipment which generates stror
magnetic f  ields or impulse voltages.

(d) This unit  is wired for 117 VAC. Refer to Maintenance section for conversion to 230 VAC r

O 
100 VAC operation.

(e)  Do not  a l low the vol tage across the VERT INPUT (5)  and *  t+)  terminals  to  exceed 600 Vp

and  tha t  ac ross  EXT.  HOR INPUT (3 )  and  *  l+ )  te rm ina ls  to  exceed  100  Vp-p .

(f  )  The trace l ine on the cathode ray tube screen changes i ts angular direct ion a l i t t le due to the earth

magnetic f  ield when the scope is placed in various planes.
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7. ADJUSTMENT

(a)  Adjustment  of  D.C.  BAL

When the t race l ine is  moved up or  down as the V.  GAIN contro l  (8)  is  turned,  adjust  the D.C.  BA

adjustment  as fo l lows:

Fi rs t  set  the operat ing contro ls  as fo l lows V.  ATT(7)  at  GND V.  GAIN contro l  (8)  at fu l l

counterc lockwise posi t ion.  Adjust  i  POSITION contro l  (9)  unt i l  the t race l ine is  centered on th

cathode ray tube screen.

Then,  turn the V.  GAIN contro l  (8)  c lockwise and i f  the t race l ine shi f ts ,  inser t  a  narrow-t i

screwdr iver  (having a width of  less than 2.5 mm) in  the hole for  D.C.  BAL adjustment  and f i t  th

top of the screwdriver in the center grove of tr im-pot adjustment D.C. BAL. Slowly turn th

t r im-pot  in  such a manner that  the shi f ted t race l ine is  restored to i ts  or ig inal  posi t ion.

Repeat the above step several t imes unti l  the trace l ine remains stat ionary even though V. GAll

control (8) is rotated.

Al low at  least  15 minutes of  operat ion for  the uni t  to  s tabi l ize before making the adjustment .

(b )  Ad jus tment  o f  HOR GAIN

1) Apply a s ignal  o f  3  Vp-p at  approx.  1 kHz to the EXT.  HOR INPUT terminals  (3)  and *  @

With SWEEP RANGE selector  swi tch (11)  set  at  the EXT posi t ion,  turn the SWEE

VARI /EXT.  GAIN con t ro l  (12 )  to  the  fu l l y  c lockw ise  pos i t i on .  Turn  HOR GAIN (16)  w i t

narrow-t ip screwdriver. Slowly turn the tr im-pot unti l  the trace l ine provides a horizonti

def lect ion of  10 DIV and theset  is  ca l ibrated for  a hor izonta l  sensi t iv i ty  of  300 mV/DlV.

2 l  Set  up the osc i l loscope for  in ternal  sweep by p lac ingthe SWEEP RANGE selectorswi tch (11

in a posi t ion other  than EXT.

Apply an input  s ignal  to  the + (4)  and VERT I .NPUT (5)  terminals  and adjust  th

V. GAIN control (8) unti l  the waveform appearing on the cathode ray tube screen providt

an  amp l i tude  o f  approx imate ly  6  D lV .

Ad jus t  SWEEP RAf {GE se lec to r  sw i t ch  (11 )  and  SWEEP VARI /EXT.  GAIN con t ro l  (12 }  un t

a normal waveform appears on the cathode ray tube screen. Adjust VR3 so as to set th

horizontal deflect ion of the waveform to an appropriate length of deflect ion (for instanc

1 0  D  t v } .

v
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/]/\/t/\I\
Length  o f
h o r i z o n t a l
d e f  l e c t i o n

Large r
H .  G A I N

Adjustment of  HOR GAIN

S m a l l e r
H .  G A I N

F t g . 1 2

(c) Adjustment of V. ATT Frequency Correction

Remove the cabinet case from the unit.

CAUTION: The cathode ray tube socket  p ins carry  vo l tage of  approx.  -1300 V.  BE

CAREFUL not  to  br ing the hand or  screwdr iver  in to contact  wi th  the meta l  sect ion of

the socket while making these adjustment.

App ly  a  square  wave  s igna l  o f  approx .  1  kHz  to  =  (4 )  and  VERT.  INPUT (5 )  te rm ina ls .

Wi th ver t ica l  a t tenuator  V.  ATT(7)  set  to  posi t ion 1,  adjust  the output  of  the s ignal  generato

unti l  the waveform appearing on the cathode ray tube screen provides an ampli tude of approx

6  D lV .  Turn  SWEEP RANGE se lec to r  sw i t ch  (11 )  to  the  100-1K pos i t i on  and  ad jus t  the  SWEEI

VARI/EXT.  GAIN contro l  (12)  so as to make the waveform inc lude two to four  cyc les.

Check that the waveform under the above condit ion is a good square wave and then turn th,
ver t ica l  a t tenuator  V.  ATT(7)  to  posi t ion 111O. Then,  increase the output  of  s ignal  generato

20  dB to  ob ta in  an  amp l i tude  o f  6  D lV .

l f  necessary,  adjust  t r immer capaci tor  TC102 us ing an insulated (adjustment)  screwdr iver  unt i l  thr

square wave is restored to i ts original configuration.

Repeat the previous steps with the vert ical attenuator set to posit ion 11100 and adjusting tr imme

capaci tor  TC101 .

@ a
Printed c i rcui t  board

V R 1  0 1
@
DC B A L

,9,'w
a

V R 1 0 2

a

@
H O R.  G A I N

Fig. 13 Location of tr immers
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ldeal waveform

t _
b
I

I
t
o

Waveform for  large t r immer capaci tor

Overshoot l " / "1 = bla x 100

Waveform fo r  smal l  t r immer  capac i to r

Ver t i ca l  f requency  response a t  h igh- f requenc ies

( F o r  e x a m p l e ,  i t  b e c o m e s  9 0 0 k H z - 3 d 8 . )

Fig. 14 Square wave characteristic adiustment by trimmer capacitor

(d) Correction of Cathode Ray Tube Posit ion for Ti l t  (see Fig. 15)

L o o s e n t h e s c r e w ( A ) h o | d i n g t h e c R T m o u n t i n g p | a t e a t t h e r e a r .

Place the osci l loscope on the normal operating posit ion.

put the blade of a screwdriver in the sl i t  (B) to turn the CRT mounting plate for sett ing the brigl"

l ine correctly against the scale graduation.

Careful ly t ighten the screw (A) observing that the horizontal bright l ine is not deviated.
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8.  MAINTENANCE

(a )  Remova l  o f  Cab ine t  Case

L o o s e n  t h e s e  s c r e w s  s e v e r a l  t u r n s

C . R . T .  B a n d

s h  r e l d

Fig. 16 How to remove the case

Remove four screws for the cabinet case from both side plates.

Loosen the screws located at  the center  f ront  sect ions of  both s ide p lates severa l  turns.

Take hold of  carry ing handle and s l ide case to rear : then l i f t  case of f .

1 )

2 l

3 )

( b ) Removal  of  Cathode Ray Tube

1) Remove the cabinet  case f rom the uni t .

2l Remove the socket from the cathode ray tube.
3)  Remove the two screws hold ing CRT mount ing p late (F ig.

4 l  Pul l  out  the CRT wi th mount ing p late f rom case.
5)  Loosen the two screws reta in ing the CRT to the shie ld.

cAUTloN:  Handle the cathode ray tube wi th utmost  care.

CAREFUL to p lace the tube in  the socket  wi th  the kev
di rect ion when v iewed f rom the face.

v

1 5 )

When replac ing the tube,  BE

posi t ioned in  the upper  le f t

Remove these screws

C l a m p i n g  s c r e w s  f  o r  C . R

v

ManualsPlus.com

https://www.manualsplus.com/


MAINTENANCE

25

(c) Removal of Panel

1)  Remove the cabinet  case.

2l Loosen mounting screws for control knobs (2 large knobs, 4 small  knobs).

3) Unscrew the nut from the SWEEP RANGE selector switch shaft.

4l Remove the black screw between terminals (3) anO $ (+).

5) Remove two screws from the lower section of the front panel.

6) Careful ly draw the panel forward.

CAUTION: Handle the panel  carefu l ly .  Rough handl ing may bend or  crack panel .

(d) Voltage Conversion

1) To convert the power source voltage, first remove the power cord f rom the power source.

2l The power transformer is wired as shown in Fig. 17. l f  the osci l loscope isto be operated o

another voltage, change the wir ing and re-solder referr ing to Fig. 17.

Power cord

To terminal To terminal' -  o -

117
r00
0
1 1 7
r 0 0
0

To termi

i l 7
r 0 0
0
l t7
r 0 0

0
@ @

@  l l T v C zgov

Fig. 17 Voltage conversion

Power cord Power cord

1 1 7  6 . g v
1 0 0  0 . 6 A
0
n 7
100 500v
o  o c 2 m R

(e) Replacement of Fuse

1) Always disconnect power supply before replacing a fuse.

2l Remove the cabinet case from the unit.

3) Remove the fuse inserted in its holder located on the upper right corner of printed circu

board and insert a new fuse in thb fuse holder.

4l lf the fuse taken out is blown out, trouble shoot the set for brown fuse, repair the trouble an

then apply the power to the set.

5 )  F o r  1 1 7  V  o p e r a t i o n  a  0 . 5 A  f u s e  s h o u l d b e u s e d a n d f o r 2 3 0 V  o p e r a t i o n a 0 . 3 A f u s e s h o u

be used.
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WARRANTY SERVICE INSTRUCTIONS

1. Refer to the maintenance section of the instruction manual for adjust-
ments that may be applicable.

2. Defective parts removed from units which are within the warranty
period should be sent to the factory prepaid with model and serial
number of product from which removed and date of product purchase.
These parts will be exchanged at no charge.

3. If the above-mentioned procedures do not correct ttre difficulty, pack
the product securely (preferably in original carton or double-packed).
A detailed list of troubles encountered must be enclosed as well as your
name and address. Forward prepaid (express preferred) to the nearest
B & K-Precision authorized service agency.

Contact your local B & K-Precision Distributor for the name and location
of your nearest service agency, or write to

Sertsice Department

B & K-Precision Product Group
DYNASCAN CORPORATION
2815 West Irving Park Road

Chicago, Illinois 60618
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ONE YEAR LIMITED WARRANTY
"DYNASCAN warrants that each product manufactured by it will be free from defects

in material and workmanship under conditions of normal use and service for a period of one (l)
year from the date of purchase from an authorized DYNASCAN distributor. fjyNeSCaN wiff ,
at its option, repair or replace any product or component not conforming with the foregoing
warranty and which is returned, transportation prepaid, to our factory or o,rt authorized service
contractor. DYNASCAN shall not otherwise be tiabte for any damages, consequential or other-
wr'se. DYNASCAN makes no other express warranties. Any impliecl warrantiis (including any
warranty of merchantability) are limite.d in duration to (l ) one year from the date of purinotr.
This warranty does not apply to (i) darirage resulting from unauthorized alterations ind repairs,
misuse, negligency or accident; or (ii)'damage resuliing from improper installation, connection
or adjustment otherwise than in accordance with DYNASCAN's iuthorized Instruction Manual.
This warranty is void if the serial number has been altered, defaced or removed. DYNASCAN
reserves the right to discontinue any model at any time or change specifications or design with-
out notice and without incurring any obligation. To register thiJwairanty, the enclosed DYNA-
994N warranty registration card should be completed and mailed to DyNASCAN CORp.,
1801 W. Belle Plaine Avenue, Chicago, Illinois 606t3, within ten (10) days after date oi
purchase.

o6433 pRtNTED tN JAPAN 850-2809_00 (c)
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DYNASCAN CORPORATION

l 8 0 l  W .  B e l l e  P l o i n e  A v e n u e

C h i c o g o ,  I l l i n o i s  6 0 6 1 3

v

v

480-177-9-001

w
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