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Oscilloscope for Students

INSTRUCTION FOR OPERATION
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Adjustment for Horizontal Line

Due 1o it that the earth magnetic field has the influence on the
electronic beam, the scanning level line will be different along with the
different positions and directions where the oscilloscope is placed. Before

using. pul the oscilloscope in a fixed position, withoul movement first,
ohserve whether the horizontal line is level then: if nol, loose screws 18
and 20 with & plus driver, and adjust slot 19 carefully with a minus
driver to make the scanning level line parallel with the graduation line:
again tighten 18 and 20 finally, that’s OK. (Notice: when the machine is
moved to any other position, can also adjust it accarding to the method
ahove if the horizonal line is not level.)

Welcome To Use
Oscilloscope for Students

The instrument is a small—sized cscilloscope impooved and designed

‘according to the trade standard of JY0011-90 issued by State Fducation

Commission. The original valve cireuits in it have been all changed into
transistor circuits to suit the needs of the technical development of
electric industry in China at present. The [requency respanse is DC~
IMHz and the vertical deflection factor is SOm Vp —pflatiice. The
oscilloscope can do the quantitative test 10 wave shupe range. the error iz
not more than 10%. The instrument is ralional in structure, small in
volume, light in weight, simple in operation, easy in carrying about, low
in electric consumption and cheap in price; really an ideal osc illoscope

used for students” cxperiments in groups in physies and labor skill
lessons in middle schools and staff teching.

1 . Technical System
1. Vertical System
Frequency Response: DC~2MHz =< 3dB
AC 10H:~2MHz = 3dB
Deflection Faetor: 5m Vp—p/latiice, ermmor=10%
Input Resistive—capacily: 1MI{240pl
Decay multiplier: 1, 10, 100 and 1000 four ranks,crror 10%
Input Valtage Endurance: 400V (DE+AC pk)

2, Scanning System
Scanning Frequency  10Hz~100kHz, divided into four ranks:
1011z~ 1001z
100Hz~ 1kHz
1kHz~10kHz=
10kHz~100kHz
Inner positive sync.
Inner negative syne.

Synchronization
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3. Horizontal System p- .
Frequency Response:  10Hz~500kHz < 34D
Deflection Factor: < 100m Vp-plattice
[nput Risistive Capacity: 1MU60pF
Wave Shape: Sinc SOHz %
Range: 250m Vp-p£10% G
4. Oscillographic Tube = 4 T
Model Number: 8831 @ avﬁ;}j{,%ﬁ
Effective Arez: 6 lattice x 10lattice {1 lattic=0.6cm) , 4 7 T
A ftﬂﬁﬂ'ﬁ" o Middle I .:?g? 1} ,-;!fﬂ'.:,r’ A
ey i i L
5. Others /
Working Environment:  Temp. 0C~+40C A
Relatie Humidity <90% (40°C) '
Power Source Used:  AC 220V£109%, SOHz+5%
Pawer Consumption: - About 30VA
Warking Time: 8 hours continuously
Ditension: 190(H) x 130(W) x 300{L)mm
Weight About 3kg
1. Controller on Panel /
The Drawing below is the panel layout drawing. The functions of
controllers will be described as follows:
-;




L. Power Source(S3): The Power switch of instrument. When tumn it to
"on", the indicator lamp V22 is red. After prehesting, the instrument can
normally work.

2. Brightness  (RP9): Turn it clockwise, the brightmess lights, on the
contrary, weakens, then disappears gradually. If the lightspot stays on the
screen without movement for a long time, it's had better to weaken the
brightness or extinguish it.

3, Focus MP10k Used 1o adjust the foeal distance of electronic beam
in the escilloscope to make the focal point just converge on the screen,at
this time the revealed light=pot-should become: a clear cirele dot.

4. Auxiliary Focus (RPI1): Used 1o control the lightspot at any place
on the effective acting surfuce and make the defocus smallest, in general
cocperatively used together with the adjustment of focus.

5. Scanning Scope (S3): The control switch for scanning scope.divided
into' 5 ranks10M~100Hz, 100Hz-1kHz, 1kHz-10k1lz, 10kHz~-100kHs
and "out=X" as well When put in o "out—X", the scanning generator
stops working and the external signal will be directly senl to harizontal
amplifier through the "X-input” binding post. ;

6. X-Shift{RP8;Used to adjust the Lightspot and signal wave shape on
the sereen to move rightwards and leftwards along the horizontal drection.
When turn it clockwise,move rightwands on the contrary leftwards.

7. Syne  (K3) +, — syne polar elect swithe. When place it at "+"the
scanning gencrator will make the positive semi—revolution syne. With the
lested signaliwhile at "—", the negative semi—revolution syne.

8. X=Guin (RP7}): Controls the lenght of light reace along X axis.
When wrm it clockwisethe trace prolangs, on the contrarythe trace
shortens, And the displayed trace length should be controlled within 10
lattices.

9, X=Input (X3): The tested signal is sent to the binding post of
harizontal amplifier

10. Fine—adjustment for Scunning  (RP3): Fine-adjustment controller
for scanning, When tum it clockwise, the scanning frequency increases
continuonsly and the ralio of fine adjustment =10 Limes,

11. Common Earth Terminal.

12, Y-iaput (X1):Input terminal for tested signal.

13. Y-Gain (RP2):Cain fine adjustment for vertical amplifier.Used to
change continuously the gain of vertical amplifier When trn it fully
clockwise the gain is th largeston the contrary.the gam reduces When the
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gain is in the largest statethe sensitivity of nseilloscope is S0m Vp-p/
lattice.

14, DC & AC (SI):Coupling select swilch for vertical amplifier. When
place it at DC, the lested signal will be directly sent to vertical amplifier,
suitable for observing various signals in slow changesbut when at A he
DC component in the tested signal will be separated to make the wave
shape displayed on the screen not effected by the DC electric level.

15. Y=Shift (RP3):Used to adjust the lightspot or signal wave shape
displayed on the screen 1o move up anil down along the ertical dircetion.
When turn it elockwisethe lightspot or signal wave shape move upwards,
on the contrary,downwards. '

16. Attenuation (32): Y —input signel attenuatordivided inta five
ranke:" 1" "10"."100","1000"and"experiment  signal™."1"without decay,"
10" 100" and"1000"will be respectively decayed to 1/10,1/100 and U
1000,they can optimistically chosen according to the sizes al the tested
signals 10 make the proper and needed displays shown an the screen, When
placed at the position of "expaniment signul" the tested signal in the
machine will be directly sent to the vertical amplifier wnd the sine wave
shape will be displayed on screen. :

Fuse Seat (F1): On the back cover plate. There’s (.54 safely fuse,

M. Principle of Electric Circuit

The electric cirent of this oscilloscope is composed of vertical
amplifier, scanning gencrator.level amplifierhigh/low voltage power source.
control circuit for the display of vscillographic tube and experiment signal.
Now described respectively as follows:
1.Vertical Amplifier

Tt’s composed of source follower of field effect whe VI primary class
differential amplifier VA,V secondary differential amplificr V&, V7.

The tested signal is imported from X1.X2 binding posts,through
coupling switch $1 decay switch S2 and into source follower V1,When ‘Sl
switch i placed at "AC" postion,the tested signal passes through cou p]JJ:Eg
capacitance C1 to separate the DG tomponent in input signal whu.:_hh_ls
suitable fur the applicatin of higher frequency of signul.But the capacilive
impendance of coupling capacitzcne will change with the sizes of signal
frequenvy of impul signal Thereforewhen observe the low frequency
signal, the abnormal phenomenon can appearAt this timecan put the
coupling capacitance at "DC" position,that is can directly observe the low




[requency signdl in the coupling state.But the DC component in the tested
signal can make the sercen display deflect the base line. In order to
correctly observe and analyze the tested signal within the effiective working
surfacethe higher tested signal can be sent (o the inpul stage of amplifying
civeuit after decaying through RC decay net (iedeca switch S2) with
frequency compensation.The decay switch is divided into five ranks:"1""
10","100","1000" and "experiment signal".Rank "1".without decay,"10""
100°and"1000" will be decayed 1o 1/10 and 1/1000and in Rank "
experiment signal",it will directly display the sine experiment =ignal in the
machine (about 250m Vp-p/50Hz) to check whether the oscilloscope is
correctly working.To the attenuator (S2),RC compensation mode 1s adopted.
When in low frequency,it branches the voltage for the resistance and when
in high [requency the voltage for the resistance and when in high
frequency the voltage is mainly branched by the capacitancelf adjust the
capacitive ratio of cupacitance equal to the resistance ratiothe frequency
characteristic will gain 1 good compensation.C2,C4 and C6 in Eleetrie
Principle Drawing are the variable condensers for adjusting decay.

At ’Ehe grid—inpul end of source follower,it connects serially the RC
currnet—limiting net which is composed of capacitance C8 and resistance
R8 and takes the collector junction of V2 as the elamping diode (o prevent
the damage to source follower due to it that the input signal is excessive,
The_lested signal willfrom source inputenter the primary differential
afnrnﬁer to amplify which is composed of V4 and V5.The DC potential of
V4 base stage can be adjusted by means of the central arm of the
balanced imenmedinted potentiometer PRI The sweondary differential
composed of V6 and V7 is an outpul stage of vertical mnpﬁher,toc-.'[ o the
amplifierthe serial negative voltage feedback mode is adopted and R23
and R24 are negative feedback resistances to guarantee the frequency
response of the amplifier meets the requirements.The bleeder net
composed of R21,R22 and R23 is joined into V6 and V7 base slage lo
change the DC potential between the two base stages and to realize the
gua.] of vertical shiftThe potentiometer RP4 serially connected by the
emitters V6 and V7 can adjust the amplifying capacity of the differential
amplifier to meet the requirements of veritcal reflection factor:50m Vp-p/
lattice.C11,0 12 and C13 is a compensation net lo improve the transient
behavionr of the circuil.The output signal from V6 and V7 collecling
anode is vonnecled to oscillographie tube V35,Vertical deflection plate.
2.Scanning Generator
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The scanning generator is composed of VB,V9 and V13.0t%s a kind of
mutual compensationsclf —exciting saw tooth wave generator. A mulual
compensation bistable circuit is composed of V9 and V3.V8 is a constant—
current charging valve.C18 ~C21 are the charging and discharging
condenser for producing tooth wavesThe merit of this circuit is short in
return period of scanning and the return period of the lowest frequency
rank is less than 0.1ms and the highest frequency is less than lpsThe
linearity of tooth wave is very goodithe working range is wide and the
cireuit is simple.The working procedure is as fallows:When the power is
on VO culs ofiithe voltage of collecting snode reduces and the redoced
voltage is joined to V13 base stage through R4l to make V13 cut offtno.
After VO is cut offthe scanning capacitance C18 ~C21 and C17 are
constunly charged by the constant—current tube V8 to make its potential
linear rise to form the positive—direction scanning signal (scanning stroke)
the rising speed is decided by the capacitivity of scanning capacitance
C18 ~C21 and C17 and the current Jlimiting resistance K3 and RPS
connected serially with the constant —current tube.Thereforecan utilize
potentiometer RP5 to change the current ~limiting vilue to achieve the
goal of fine adjustment for scanningAfter the scanning capacilance is
charged,the voltage of emitter V9 rises to make the twhe conduct and the
yoltage of collecting anode rise,and then join and conduct V13 base slage
throuth R41and the vollage of collecting unode reduceBecanse V13
collecting anode is connected will V13 base stage through R39,the voltage
of V9 buse stage reduces,too to make V9 tube is further conducted.The (wo
subes VO and V13 become positive and negative fredback mumally to
make them rapidly conducted and saturated.The mutual compensation,
bistable cireuits invert rupidly with each other.After V9 and VI3 arc
conducted,the scanning capacitance discharges through V9,R41 and V13
to form the return period of scanning.After the capacitance discharges,lhe
voltage of emitter V9 reduces.When the voltage which is compared with
the voltage of base stage is lower than the cutting off valtage, V9 cuts off al
once.and the voltage of collecting anode reduces, and add to V13 base
etage through R41 to make V13 cut off tooand the voltage of collecting
anode rise so as to make the voltage of V9 base stage rise and V9 cut off
further.This positive and negative feedback course makes the mutual -
compensation,bistable vircuit inverts rapidly with each other.Afler V9 cuts
off the scanning capacitarce is again charged through the constant—current
tube.The procedure above is repeatedly varried cut.naturally 1o form the




scanming signal. The moked adju=tment for scanning frequency bs realized
dirougs: changng the capacitmece comtrolled by 53 switch.The sync signal
s added 10 13 wbe bose sage through C22 condenser to realize the syne
between the sconning frequency ond the tested signal of verticnl amplifier.
When 83 swilch is placed at the position of the Sth mnk"out -X",V3
emitter is connected with-10Y power sourte and the tube cuts offand the
scanning geoerator will stop workbggX —input signal is connected to
horizantal amplifier through 53 swichThe diode V12 in the cireull is
taken as the limitation for the sync signal.

3, Horizontal Amplifier

A coonding to the  requirement of Type 05302 wvscilloscope the
horizenta dellection faetor must be less than [00m Vp-platice Because
the hordzontal dellecction feoior of -&5,'31& ﬂ!ﬂ,iiiﬂ&l‘uiﬁlir I'.IEH‘ el 1 ﬂ'!liiE
" imstrument is 28.6 —<20V/emthe smplifying capacity of the horisontal
amplifier should be 170-240 and the geneml demand is less than 240The
horizontal umplifier is also composcd of the field effect tube wml its source
fllower and the secundary differential amplifierTh scanning signal sent
from 53 swtich or the X—input signal enter into V15 field «ffect tube and
source follower through K44 resistanteThe collecting ancde V14 s taken
as elumping diode to provent the damage to source fullower duc to it that
the input signal is 1oo langRP6 is & balanced adjusting potentiometer for
X-guin.RP7 is a potentiometer for X —gain.¥ 16 and V17 are the primary
differentizl amplifier and V18 and V19 secondary lifferential amplificr.
Thes sigraal arplifiend will dircetly be sent w0 the horizontal deflection plate
of oscillegraphic tube.

4. Power SourceExperiment Signal and Control Circit for
Display of Oscillographic Tube.

DE power includes four kinde#10V,- 10V, 4170V and -1 100V.The +
10V amd =10V stabilivolt is cxported by the two gronps of 15V AC voltage
exported by the transformer through the full wave rectificationRC filter in
positive and negative directions of VZ5,V26,¥27 und V28 and then
through the etabilivelt of V23 und ¥24 VR twbe.The +170V vl Lagge: - 8
given by vy groups of secondary 170V AC veltige from transformer
through the full wave rectification and RC filerAnd the =1 100V voltage
i given by the secondary 320V AC voltage from fihe transfonner through
tr;.ll]l’![ 'I'I.l!.t.“ﬂ tﬂﬂﬁﬁl".rlliﬂﬂ 'ﬂf '1'19—-'1’1¢.
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The eircuit part for controlling the displuy of oscillogruphic nibe
include the three potentiometens of hrightness focus and auxiliary focus.
RP9 is the potentiometer for controlling the trightness of oseillographic
wheIt controls the electronic beam through changing the siees of bias
voliage between the control grid of escillographic whe and the megative
clectrode. When the negative going of hins vollage incressesthe electronio
number of the beam decreses and the brightness bocomes drakon the
contrasy becomes lishtRP10 is the focus polentiometer and EP11 the
augiliary focus one. To adjust the two potentiometersran respectively
change the voltage of 1st and 2od positive electrodes o make the fiekl
distribution on the cecillographic tbe just enable the beam o become a
circle dot and focus it on the soreen,

The funcitons of experiment signal i to seize the voltage of AC dine
wave from the secondary 29 end of the transformer and supply the inpat
signal of 250m Vp-p AC sine wive through RC dividing and shoping of
R71IU72 and C36 and then 1o mansport 10 2 decay switch for the vertical
amplifier.

IV. Operation

1. Plense read this instruction carefully before using it to undemstand
the techmival pedformancecirceit  principlethe  function of  punel
contrllers and using metod for this instrument.

2. The voltage of power is 220V.Connect the power line o socket of
commerical electricity,start the power switch (85 on the front panel and
the indicator lightspreheat 5 minutes and the instrument can be used,
Whin they left fuetory,all the controllers on e panel have been placeil at
the normal working positionsY —eesy is placed in the rank of
experimental voltsge. Therefore u sine wave figure of sbout S-lattice range
can bo seeii on the screen after starting the machipe IF the display of wave
shape is not good,can fine adjust varous controllems Lo see the clewr and
stable sine wavelF nol scencan tum the potentiometers for vertical amd
horizontal shifts and check whether the brighmess polsntiometer is in the
proper position.

3. Olmervation for wave shape.The Lested signal is imported from Y-
shift terminalplace the sttenuator at the "1000" rank boserve the Y -




direction display on the sereerll nol or too smallput the attenuator to "

100","10"r" 1" ranks to make the 33 lattices display appesr in Y -
direction on sereen that’s OK. And adjust other controllers correspondingly,
the tested signal wave shape can be displayed on te sereen.

4. Measurement for wave —shape rungelfl (e tested singal peak in
necded to be read.can clockwise tum the T—guin Lutton Lo the end thal is,
the ¥—gain is in the langest value Al this {imethe vertical deflection [iaetor
18 ini Ihe gorrection state. When Y-deesy switch is placed at the position of
"0 100" and " 1000" the  vertical deflection factor are respectively
S50mVattice.0.5V/lattice SV/1attice and 50V/attice,and the peaks of tested
Bhup{- can be read ic:;-l_-nling' to the number of lattice of wave f-'*u[‘lf’.
displayed on the sereen.When testingpay attention 1o keeping the power
voltage in 220V to guaraniee the precision of measurement (When testing,
firsi .:Liljuﬂ scanning fine—adjusting button 1o make the wave shape steady).
For examplethe wave shape signal is shown as Drawing |:
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The reading between pesks of the two wave shape peaks in the
drawing is 3.6 lattices.f Y-decay is placed at "10" rank the tested pezk
of wave shape peak is:

Yp—p=3.6 latticesx0.5V/lattice=1.8V

When DC electric level is contained in the tested signal this level
can be tested out,but it’s necessary to determine the zero potential on the
sereen first and can remove the tested signal and do the short ground
return between Y —input and earh binding post and put the input
coupling at DC.please remember,at this time,the position of scanning line
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on th sereen is in zero potentialugain joined into the tested signal I the
W Vi :ﬂl‘a;lu of the tested signal 1_:|i:_-'J_rlat:;|+{1 on the secreen 18 shown as
Drawing 1 and Y-decay switch is placed at "100"mank the DC component
of the tested sional is:
V=3 latticex5V/lattice=15V

The peak of DC component peak is :Vp—p=2 latticex5V/lattice=10V
5. Y-X Display

If it's necessary to let the oscilloscope do X—Y display.for exumple,
observe Lishayu Figurecan place the scanning scope swilch te the
position "out X"and introduce the sine signal callad as T (x) produced by
the signal generator whose precision is high inta xinpul termizal and the
tested sine signul called as £ (Y} is introduced from the Ying input
terminalthien wdjust the frequency of generator for [ (x) signal.Lisheyu
Figuré can appear on the sercen.According to the Figure,un calenlule
out the frequency and the phase relations between the two signals which
is shown as Drawing 2.
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K Drawing 2 J/

6. In order to prevent the unnecessary troubles and prolong the
service life,should pay attention to the followings:

(1) The voltage of commercial power should be within the scope of
220V+10%, especially don't use over—high voltage of cammerical power
s0 as to prevent the components of the instrument from being broken.

(2) When using it, it’s necessary to pull up the controllers on the
panel gently. When they have reached the limit,dont again pull them up
imperatively to avoid damaging the parts. o

(3) Using it to do tests,should prevent introducing over—strong signal
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which is tested to avoid the damage lo the parts when Y-decay swilch is
placed at "1" rank.

(4) When moving the instrument,must prévent it from being impacted
and the damage to the shell and parts.

(5) Afier using the machine.should put the dust cover on it end
place it in a colldry and airing place to prevent it from heing covered
with dust and ils parts being oxidized and rusted.

(6) When the instrument is stored for three months,must starl i once
and the running time should not be shorter than one hours,

Y. Regulation for Instrument

This instrument used for a longer time or repaired should be overall
reguilated in general.

1. For regulating the machine,the following equipment is needed:
Signal Square Wave Generator  Range:0~200Vx1%,Frequency:lkllz
Signal Wide Band Generator  Freq.Scope:SHz~5MHz,Cutpul Range:>500mV
AVO Meter  Range:0-5000V,0-500V

(~2500V+1.5%.Inherent Rosistance>20k{}/V

AC Voltmeter 0~-3000V+1.5%

In the course of regulationthe power source and voltage used [or
these instruments should be monitered with AC voltage and the voltage is
regulated to 220V thmugh compress governor.

2. Regulation for DC Power Source

The DC voltage used for this machine is measupe with the AVO
meter and the parameters should be fit for stipulated range in List LIT
exceed.should find oul the causes.

List |

e S G e

e R s = o M) s A8

+170V C25 +160~+1800
I TR e FTTTLE P T ’:ll‘;a._:'., EATETE R LT AN AL e
Jﬁf@@%ﬁ%ﬂf/ﬁﬁ% e e s

+10V V24 -0.2--10.5

3. Rectification for Vertical Deflection Factor and Attenuator

Send | kHz squarc wave signal exporled by square wave gencrator
to Y <input teminal.n line with the different decay ranksthe range of
square wave signal is placed in differenl positions according to the
rfqltirf:mf'nis in T-i:‘l. E. Tlll: Eﬂann.ing :SI.'ET]F' H‘I\'ilf:ll iE\ Ii‘].li[.'i.'l] al “1{]1]1'{2*'
1kHz" ranks,then trun the fine —adjusting button to display the stable
BUaTe Wave on the sereen.

List 2
Dy ek e S
1 =4 lullice RPA
BT N 2 Yl 06k L0 a
4 lallices 105 Cd
O A NaNlees s L e

Adjust the corresponding controllers again W make the square wave
displayed meel the requirements of critical compensation wave shape
shown as Drawing 3. When Y—-gain is placed at the largest position (Tum
it to the end clockwise) the lattiee number display by sguare wave should
be [it for the requirements in List 2

Undler Critical Excessiva
Compensation Compensation Compensation

\__ Drawing 3 <

4. Check for Scanning Frequency

Add the wide band signal generator to Y—input lerminal.adjust the
frequency of siganl generator in the different scanning scope ranks,at the
iwo limited positions of the fine adjustment for scanning to make a cycle
wave shape appear on the screen.At this lime the frequency indication of
singal gencrator should be fit for the requirements in List 3.
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5. Regulation for Y-axis Frequency Response
Place all the controllers on the panel at the following Posilions:

AC ne
Decay 1
Y—gain Turn 1t to the end clockwise

X-gain Turn it to the end anti—clockwise
Put the frequency of signzl generator to 1kHe outpoul,then add it to
Y —input terminal and again adjust the output runge of signal generator to
muke the range along the vertical direction displayed on the screen is 6
lattices. Keep the output range of the signal generator without any change.
Record the range along the vertical direction displayed on the screen
whose signal frequency is in  SHe,100Hz,100kHz,500kHe, 1MHz. The
quantity which is not less than 4.2 luttices should be fit for the
qualification. 2
6.Regulation for Sensitivity & Frequency Response of X-Amplifier
Place all the controllers on the panel which will be regulated at the
following positions:

Y-decay 1000

Y—gain Turn it to the end anti~lockwise
X—gain Tum it to the end clockwise
Put the scanning rank at the position of "out X" List 3
i : i Vi Eréquency bl )
B ik o Simal Generatir
10Hz~100Hz | 'Turn it ¢ =10H=
TG00k ) T
10Hz~1kHz |Tum i d anti—clockwise
A A R PR R SR TR IR, L) L e i
d;"::;,'f;’-' f%, T‘Er". blook viae o)

[kFiz-10kHz | Tum it to the eud anti~clockwise|  <lkHz
Ak A0k § o it 2o theoerd claek wise 7} 2 10kMe 1))
10kHz~100kHz | Turn it 1o the end anh'—cluck?risf: =10

e e £ e T T L T R e éj:?'.;;:{}
:ﬁ:ﬁﬁ:ﬁi} Didizs ) Tt to thedend clodeaise /) =100k E )|

Add the square wave of 1kHz, 05V range produced by square
generator to X —input terminal the range along the horizontal direction
displayed on the screen should be =5 lattices which is fit for the

standard.
G
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Aagin add | kllz signal predueed by the wide—band signal generator
to the X-input terminal and adjust the output range of signal generalor tw
make the runge along the horizontal direction displayed on the screen is
6 lattices Keep the output range of signal generator without any change.
Record the range along the horiwontal direetion displuyed on the screen
whose signal frequency is in 10Hz,100H=,10kHz,100kH2 and 500kHz,und
the quantity should not be less thun 4.2 lattices which is it for the
stan i

VI. Common Fanlts and Their Repairs for Instrument

I. Turn on the power switeh and the indicator lamp is not Light but
there will be a lightspat on the oscillographic tube in one or two minutes.
The reason is that the indicator lump has been burntloose or relieved.

2. After turning on the pawer switch,the indicator is noet light and
there’s no lightspat on the escillographic tube,either.The reason is mostly
that the power isn‘t connected,perhaps the power line is broken the power
swilch is damaged or the safety [use is blown outcan inspect the
damaged parts with AVD meter or change the parts.

3. After turning on the power siwlchthe safely fuse is blown out at
once.The common season is that the load of ransformer is in shol cineuil;
can check whether V20~V21 commutation diode is broken through or in
short circuitchange the damaged parts.

4. After turning on the power switch.the indicator is light hut there's
no lightspot on the oscillographic tube.The reason is probably the
following canditions:

(1) The instrument is normal Becapse of the improper position
hetween Y —shift and X —shift potentiometers.the lightspot run sout of the
screen;can properly adjust them,

(2) The-1100V high valtage power supply is sbnommal and the D.C
oulpul voltage is in dissymmetry to make the lightspol run out of the screen;
cunwith AVO metermeasure the DC voltage of V6 ~V7 colleetors
(collecting anode), when RP3 i adjusted to the midstthe outpout DC
vollages are not equalil ex presses the vertical amplifier has faultsican
check whether one of V3-V7 tubes is dumaged and whether the connecting
resistances are in scaling offuse the same method to 1est the DEC voliage on
VI8, V19 collectors and check whether one of V16~V17 tubes is damaged
and whether the connecting resistances are in sealing off.

3. After tuming on the power switch the indicator is light and the
Lightspot appears but the adjustment for hrightness and focus is out of
order. The: reasons are as follows:

(1) The lightspot is darker and the adjustment for brightness is in
malfunction.The brighiness—adjusting potentiomeler is mostly damaged.

(2) I the light trace becomes a lﬁ] strip along the Y-—shift direction
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and the adjustment for focus is oul of order.the focus potentiometer RP10 it Pt Positioe] ... T Pn;fﬁun
is mostly damaged or Ry 6 resistance is broken. . ; A AT be L . M.
{3) If the light (race is a thin strip along X direction,the adjustment fe itk it - e Mﬁ
for avxiliary focus is oumt of orderthe 180V power sﬁumc likely RJ-1/2-111E£035% RT14-1/4-5.6K—25% | R22
disappears or the auxiliary focus potentiomenter RPS damaged. A e R T 7 I@f 7 !”gﬂr e :ﬂ 5
6. After tumning on the power switchthere’s 4 light indicator and a AN e a0 p ,ﬁﬁ#'ﬁ, L
lightspot on the oscillographic tube too,but no scanning line;the reason is _ i RI"]--'E‘JﬂlKiU?% 2R4 | S F_lfl_"_‘?—_lnl—'”h—_ﬂ% R24
as follows: [ g ﬁ.{%’ R I M e ;ﬁg%%i%%fé, firate
(1) The oscilloscope is normalDue to it that the scanning sco RI-12-1K+0.5% | 2R6 Rieo okeass | RO6
switch is set at "owtX" rank or X —gain potentiometer is sel at the _— -
arnallest ]]DSi.til:}Il Jan do s praper utlljllsllncnt. ; ?fffﬂfﬁﬁﬁi’ﬁmft@mﬁf” Lﬂﬁ .z"JT':I' "'-'f‘:'r":":':}? %ﬁ";ﬂﬁ:“iﬁjﬁr#ﬂ&h x.?i..‘llﬁ'
- W{?;lm;ll'l};] gtﬁrmmﬂ IlurﬁT::rI : out of ﬂ]:!-era]:l.ﬂn_;c!an check whi;[-er RT14+1/8-470K-£5%| RS RT14-1/4-100K—+5% R28
1 amaged, whether he connecting resistance 1S LT Sl Itlg B AT L T A T R er ) ATy e T (T EEs STy O ] PR,
off whether the contact of 83 switch is good and whether the connecling {Jy"ffzf’*m* AR L beeve bt YO S . .,ﬁ{{}f;gg_m, L R20
wire i= broken out. . | RT14-1/4-20K-25% | R10 RT14-114-33K-+5% | R30
et Ao i ; 7 T OIZIRY BT T O e
(3) If the scunning generator is in normal work,it expresses the WF— ﬁwim TR

hori zontal E.[ﬂ.‘]ﬁﬁl::r is damaged;can check whether the field effect tube

V15 is normal and whether the connecting wire of polentiometer RP6 or RTI4-14-680-45% | Had

i - — = ~ A ST LA ST
RP7 is broken out. \ il = { e 14820280, |/] #j.f,f;,f;??m_f’ﬁ e o i
7. A FL][::I turning &?n the p-:-wler 5|wt;;h.31e md:u.-.i!r::r I-:‘S hg?Lﬂ]‘?ﬂ T al}a-_u: RI4-1/4—27+5% | R14 RT14-1/4—1 SK—5% | K34
scanning Ime on ¢ screen, il acay swilchis placed & e AT T 7 A A T SIEs) Py
experiment signal rank.so there’s no sine wave shope on the screenjcan s,;sfz."qf.-:“q"v.f v {‘E‘;’Kﬁ”zw AV AR RIS
find out the troubles according to the following steps: ) RT14-1/4-1M-+5% : RT14-1/4-5.6K-+5% | R36
(1) If place decay switeh at "1™ runk and touch Y~input end with a w e B e B 0 o T 7 Do e O
driver.there’s still no wave shape on the oscillographic tube, then it : A AT mﬂ'ﬁ'}ﬂ MJ/’”HWM%MWH
expresses the verlicul amplifier is damaged:can check whether connecting : RT14-1/4-2K—+5% | R17 RT14-1/4-15K-2+5% | R38
resismlrm:: i?h ini _rel::i:a{: ami meualiuuh the Yﬁ]lﬂ%ﬁ af ﬁ uu:l Iransistars is T AT AR st | RANI ) ﬁ{%}zm’&i 134 ]
O R B R e o i o RT14-1/4-3K—+5% | R19 V114-1/4-2.7K—+5% | R40
(2) According to the situation above,if touch Y —input end with a . = T s e
driver,the wave shape will at ance appear.It cxpresses the work of verticul m P14 iTy Jﬁ -220-45% [/ 1L
amplifier is basically normal and the feult is probably in the cireuit of Toods [EDT01{@3mm) | 3V22
experiment signalican check whether the parts on RTI JR72 or R36 i3 T LB e 1 L G A X i T M
damaged. s g AN i oA
8. After turning on the power switch,indicator light,place te decay RV-lube 05W 6.2V IN4740A | V24
gwitch at the experiment signal ronk.the sine wave & ars but place it to R e ‘F’f?fg::!".’d_- ' 2 R e
T IH'II 1" 1o E;_m‘l lm{}g ranks the Fasted Eig]’lﬂi dl_-_{-:ji.:—t he i.n]‘[P!lDItEd.ThE :ﬁf -!?frgﬁ:fk'{"’%ff{:ﬁ?éﬁ‘;& .{ﬁﬂ' - .ﬁ%f&ﬂ;"iﬁrjﬁzﬁ:ﬁmﬂ‘ 2
trouble is probubly in the coupling switch.devay switch or their B ,—-;wnw.r X — ?
; e o : ; L s R :.1_1-;?:'.__.' AR T 8 7 A f;l s
e T T e R s el b 7
' . ; 3DABTC
9, The troubles of the vacilloscope are varying. The several common T TR T
faults and the repair methods are only chosen for the users as reference. ﬁﬁﬁﬁﬂiﬁﬁﬁhﬂf 5@&'—‘&:&"@1*}‘?
Actually.it’s not difficult to repair the troubles after grasping the electric 9012 vo

principle and structure of this instrument.
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Principle Drawing for Osecilloscope for Stdents




