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FEATURES

All solid state circuitry insures extremely high
stability, minimum warm-up time and less
power consumption.

Meter type frequency dial scale calibrated with
single-scale graduations for frequency range of
20 Hz ~ 200 kHz with a 4-position range
selector.

—20 dB (1/10), —40 dB (1/100) attenuator
with fine output level control provide for
adjusting output voltage 10 V r.m.s. down
to 0.

Low output impedance of 6000.

Sine and square waves easily available.
Synchronizing input terminal,

Extremely high stability provided against varia-

tion of power, source voltage.

)
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SPECIFICATIONS

Frequency range

SPECIFICATIONS

X 1 range: 20 Hz ~ 200 Hz

¥ 10 range: 200 Hz ~ 2 kHz

X 100 range: 2 kHz ~ 20 kHz

X 1000 range: 20 kHz ~ 200 kHz

.quency accuracy £ (3% + 2 Hz) [at max. output]

SINE-WAVE CHARACTERISTICS

Output voltage

Frequency charac-
teristic
{With respect to
the level at 1 kHz)
Distortion factor

SQUARE-WAVE

Dutput voltage
Saq

P>e and fall times
L.ershoot

Duty ratio

10V r.ms, £ 10%

{As measured at 1 kHz under max.
output}

+1 dB or less

from 20 Hz to 100 kHz

£1.5d08 or less

from 20 Hz to 200 kHz

0.5% or lass from 50 Hz to 100 kHz
1% or less from 20 Hz 1o 200 kHz

CHARACTERISTICS

10 Vpp or more

10% or less (at 20 Hz)

0.5 us or less

3% or less

50% + 5% [as measured at 1 kHz
undear max, oulput)

EXTERNAL SYNCHRONIZATION
CHARACTERISTICS

Synehroniring range Approx, 1% for 1,5V or more

Max., allowable
input voltage
Input Impedance

10V r.m.s.

Approx, 20 led

Output impedance
Quiput attenuator

Stability against
power solrce
voltage variation

Frequency drift
Qutput voltage
variation

Operating
temperature

Power requirement

Power consump-
tion

Dimensions

Width:
Height:
Depth:

Weight
Accessories
Input cord:

Fuse;

Instruction
manual:

App-ox. 60082

Approx. 0dB, —20dB and —40dB
in3steps

{With respect to a variation of
100/117/230 volts £10%)

Within + 0.6%
Within + 0.5 dB

0~ B0°C under a relative humidity
of 80% or less

AC 230/117/100V, 50/60 Hz
Approx, 4.7W

186mm (190 mm)

131mm (154mm)

220mm (245mm)

Maximum dimensions are indicated
inbrackets { ).

28 k3 (6.2 Ibs.}

One red and black test cord with
basket clip and banana plug

DA e 2 pcs
0.2A .......... 2 pcs
One copy



CIRCUIT DESCRIPTION

CIRCUIT DESCRIPTION

SUMMARY

When reading the following descriptions, please
refer to the block disgram and the schematic diagram
(Attached the end of this manual}.

The sine-wave signal generated by the Wien bridge
oscillator circuit is fed through the WAVE FORM
selector switch set at the”y position to the QUTPUT
control, by means of which it is adjusted to any desired
voltage.

If the WAVE FORM selector switch iz in the
riposition, the sine-wave signal output is fed from the
switch to a square wave shaping circuit, where it is
shaped into the square wave with 2 better rise time.

The square wave output signal from the square wave
shaping circuit is then fed to the OUTPUT control, by
means of which it is adjusted to any desired voltage in
the same manner as did for the sine-wave signal,

The adjusted signal voltage is applied to the output
cireuit, where its impedance is appropriately converted,
and then delivered through an output attenuator to the
output terminal. This terminal provides an output
impedance of approx. G00SL. The output attenuator
provides selectable attenuations of approximately —20
dB {1/10) and —40 dB {1/100).

WIEN BRIDGE OSCILLATOR CIRCUIT

The Wien bridge oscillator circuit efements consist
of the resistance elements (FREQ. BANGE], which may
be switched over for 4 ranges, and a variable capacitance
element using a variable capacitor (FREQUENCY dial).
These resistance and variable capacitance elements
provide means to vary the oscillating frequency
continuously over 10 times itz frequency or more,
thereby determining any desired frequency within the
entire frequency range from 20 Hz to 200 kHz,

The amplifier circuit for the oscillator circwit 15 a

high input impedance circuit which employing an FET
(25K 30A-¥). Transistor Q1 is the above-mentioned FET
forming the initial stage. Transistors 02 [25A561-Y] and
Q3 (2SCT34-Y) serves as the Znd and 3rd amplifiers.
While, transistors Q4 (25C734-Y) and OH{2S5A561-Y)
form a complementary output circuit.

Part of the output voltage is fed back with positive
polarity through wariable resistor VR 1 to the oscillator
elements of Wien bridgz to sustain the oscillation.

While, another part of the output valtage is fed back
with negative polarity through resistor RE to the emitter
of transistor Q2 in order to have amplifier circuit
deliver ‘the sine wave signal with less waveform
distortion.

The lamp inserted in the abovementioned negative
feedback loop stabilizes the amplitude of feedback
voltage with its non-linzar characteristics.

SQUARE WAVE SHAPING CIRCUIT

The square wave shaping circuit is essentially” a
Sehmitt circuit which, comprising transistors Q6 and Q7
shapes the sine wave signal from the oscillator circuit
into the proper sguare wave,

When there is no signal input, transistors Q6 andQ7
remain OFF and ON respectively in the Schmitt circuit.
If a positive signal is applied to the input of circuit under
the above condition, fransistors Q6 and Q7 invert their
operating conditions and generate a proper square wave
at the output of the shaping clroeuit.

The duty ratio of this circuit is factory adjusted to
the proper value by means of variable resistor VR2,

OUTPUT CIRCUIT

The output circuit is essentially an impedance
converter formed inte a complementary output circuit
comprising transistors Q8 and(9 with a low impedance.



CIRCUIT DESCRIPTION
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OUTPUT ATTENUATOR

The output attenuator selects three attenuations of
0 dB, -20dB or —40dB (1/1, 1/10 or 1/100). When

ced in the O dB position with the output attenuator,

turned fully clockwise, the attenuator passes an output
voltage of approximately 10V r.ms. {sing wave) 1o the
putput terminal {BO0OLE output impedance).

POWER SUPPLY

Power transformer T1 wtansforms AC230V (or
100V, 117V} input into necessary AC woltage, which is
rectified by voltage doubler silicon rectifiers D1 and D2
and capacitors €19 and C20 into a DC voltage. This DC
voltage is supplied through the smoothing circuit 10 the
all of circuits as +B supply (48 V).

@GND
-

AC230/100/117V
50/60Hz



PANEL CONTROLS AND THEIR FUNCTIONS

PANEL CONTROLS AND THEIR FUNCTIONS

FRONT PANEL

(1

(2)

(3)

4)

(5)

{6)

("

NEON LAMP

Neon pilot lamp which lights when POWER switch
{2) is turned to ON.

POWER

Power slide switeh which, when slided into right-
hand position ON, turns on the set.

OUTPUT ATT (dB)

Output attenuater.

Used in eonjunction with OUTPUT LEVEL {8}
cantrol, the output attenuator selects an attenua-
tion of approximately 0 dB, —20 dB or —40dB (3
steps).

GND

Grounding terminal,

OQUTPUT = 60052

Output terminals with output impedance of approx,

60052

WAVE FORM

Qutput signal waveform selector switch.

Sine wave output available when slided into right
hand position. Square wave output available when
slided into left hand position.

FREQ RANGE

Oscillating frequency range selector switch which,
serving as a8 multiplier for a frequency setting in-
dicated by pointer (17) and dial scale (10), pro-
vides means to directly read an oscillating frequen-

cy.
X1-::-- Hange from 20 Hz 1o 200 Hz
X10 +++ - Range from 200 Hz to 2 kHz

X 100 .+ - - Range from 2kHz to 20 kHz
X 1000 - - Hange from 20 kHz to 200 kHz

(8] OUTPUT LEVEL
This control provides means to continuously vary
the output voltage from 0 to 10V r.m.s. (sine
wavel,

{8)  FREQUENCY
Frequency adjustment dial which, driving pointer
{11) ganged with a variable capacitor, provides
means to determine an oscillating frequency.

(10)  (SCALE PLATE)
Dial scale plate with graduations 20~ 200 for
oscillating frequencies.

{11  {POINTER)
Pointer which provide means for indicating dial
scale setting.

REAR PANEL

{12) SYNC INPUT
External synchronizing signal input terminal, which
provides means for connection of CR oscillator
AG-202A to an external synchronizing signal
source.

{13) GND
Grounding terminal for external synchronizing
signal input terminal

{14) (POWER CORD)

AC line cord.



PANEL CONTROLS AND THEIR FUNCTIONS
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OQPERATING INSTRUCTIONS

GPERATING INSTRUCTIONS

With power cord {14) connected to a power source,
turn power switch (2) to ON. This wrns neon lamp (1)
on and places the CR oscillator set in the running condi-
tion. Allow 3 minutes for the set to warm up in order
to stabilize the operation.

SELECTION OF DESIRED FREQUENCY

To select a desired frequency, operete FRE-
QUENCY dial with FREQ. RANGE selector swiich
set at appropriate position until pointer {11) ganged with
the wvariable capacitor is positioned to the desired
frequency setting on the frequency dial scale. Therefore,
oscillating trequency is a product of the flgure on the
frequency dial scale and frequency range factor.
{Example} Suppose that you want to select a frequency

of 10 kHz and proceed as follows:

Set FREQ RANGE selector swirch (71 to position X

100. Turn FREQUENCY dial until POINTER (11}is

set 10 graduation 100 on frequency dial scale

And the frequency is selected:

100 x 100 = 10,000 Hz = 10 kHz

ADJUSTMENT OF QUTPUT VOLTAGE

The output voltage may be continuously taken out
from output terminal (5). as adjusted by OUTPUT
control (8), to any desired voltage within a voltage range
of 010 10V rm.s.

Turning the OUTPUT control (B} clockwise,
increases the output voltage. When the control is set to
the fully clockwise position with the QUTPUT ATT (3]
in the 0 dB position, the output voltage becomes 10 V
r.m.s. |t the attenuator is set to —20 dB, the output
voltage dicreases to 1V {approximately 1/10) and if it is
set to —A0 dB the output further decreases to
approximately 100 mV (1/100). This makes it possible
to obtain a minute voltage smoothly.

Turning WAVE FORM selector switch (3] to thell

position allows the square wave to appear at the output
terminal. The square wave output {More than 10 Vpp,
maximuwm) may also be adjusted by means of OUTPUT
control {8) and output attenuator (3] in the same man-
ner as mentioned above.

USE OF SYNCHRONIZING INPUT
TERMINAL

When an externsl synchronizing signal source is
available, connect the sine wave signal from the axternal
signal source to the SYNC INPUT terminal and the
oscillating frequency can be synchronized with the
external sine wave signal within a eynchronizing range
shown in Fig 1, which indicates a ratio of
synchronization of approx. £1.5% (compared with the
rated ratio of £1% or more} per input voltage of 1.6V,
(Example) Suppose that the external input signal voltage

is 3V r.ms. at 1 kHz and the AG-202A oscillating

frequency can be synchronized with the external
signal voltage as follows:

Set up the AG202A so that the osciliating

frequency is set to within 1 kHz £ {1.5% x 2}, i.e.

870~1030 Hz. And, the output signal can be taken

out at 1 kHz

Note, howaver, the 1.5 % shown above is the typical

value for synchronizing range.

Also, the synchronizing range is increased approx.

1.5% per voltage.

+8 SYNG. RANGE
a6l
+d |-

v EXT. SYNC. INPUT (V)

.

o 1 2 a a
-2 \
—_af

=
_a}l

0OSC, FREQ. DEVIATION |%)

Fig. 1 Sync. Range of Ext. Sync. Input



APPLICATIONS

APPLICATIONS

The foilowings are the examples of the uses of this
CR oscillator operated for measurements of the char-
acteristics of a wide band amplifier.

. ASUREMENT USING SINE WAVE
SIGNAL

Set up the test circuit shown in Fig. 2 with WAVE
FORM selector switch of maodel AG-202A set at position
50 &5 tD provide the sine wave signal.

INPUT-OUTPUT CHARACTERISTIC
MEASUREMENT

Set the oscillating frequency to 1 kHz by turning
FREQUEMCY dial until pointer {11}is set to graduation
100 on the frequency dial scale with FREQ RAMGE
selector switch placed in X 10 position.

Using OUTPUT LEVEL control {8} and OUTPUT
ATT switch (3} raise the input voltage (i.2. the output
voltage of AG-202A) of the amplifier under starting with
Iy and take readings of the output voltages appearing
across the fixed load connected to the output circuit.

¥ the amplifier onder test provides an input
impedance which is high enough compared with an
impedance of B00LL, there is no trouble about the
output voltage measured. If the input impedance is

Alﬁﬂé’H VOLT-
- M
AG-202A UTES'T ME TER

s Py flme

LS

\

DuMMY LOAD

Fig. 2 Test Circuit

lower than 60082, on the contrary, the output voliage is
lowered depending on the ratio of the output impedance
to the load impedance.,

Plot the above output voltage readings on a system
of rectangular coordinates marked on a graph paper with
the axes of its ordinates avd abscissas calibrated in volit
for the output and input voltages respectively and
connect the plotted points to obtain an input voltage vs.
output characteristic curve. Fig. 3 shows an example of
the characteristic curve thus obtained.

The output power W out of an amplifier is given in
watt by

W out = E? out/R {W]

where E denotes the output voltage and R the dummy
load.

i |
20 i |

|
22%
157%

E R
s AR=1601 59
3%
J\ >’/

P s | e PRy o B EEpel
DISTORTION

QUTPUT Eput(V
=

a cofacn =
4 / B e Bt I e A
il L :
i
0.5 i Foh . 25 3 35 4

INPUT Emiv

Fig. 3 Output Characteristic



APPLICATIONS

In case of the amplifier having the characteristic
shown in Fig. 3, the maximum distortionless output
may be calculated as

13%/16 = 10.6 (W)

since E out = 13 V because the characteristic starts ©
curve around 13 V and dummy load I is 165} as indi
cated in the diagram.

Note here that the distortion factor of the amplifier
with the characteristic curve shown in Fig. 3 cannot be
known directly from this measurement, but may be
roughly estimated from the degree of the curvature
represented by the characteristic curve.

While, gain G of the above amplifier is given by the
following formula within the linear region of the char-
acteristic shown in Fig. 3:

E out

G = I
~legrs E in

{dB}

Accordingly, gain G of the smplifier may be calcu
lated easily as follows provided that E in is selected
as 1V for E out of G V:

G = 20 logw 6
20 x 0.778
15.6 (dB)

alle

FREQUENCY TO QUTPUT
CHARACTERISTIC MEASUREMENT

Set up model AG-202A for an output voltage of 1V
and for an oscillating frequency of 1 kHz and apply the
output of model AG-202A to the amplifier under test.
Thas will cause the amplifier provides an output v;ill!nge
of 6 V as shown in Fig. 4,

Then, change the oscillating frequency from 20 Hz
to 200 kHz with the output voltage of model AG-2024
constant, while taking the corresponding output voltage
readings on the volimeter,

Plar tha above output voltage readings on a system
of coordinates marked on a graph paper with axes of its
ordinates and abscissas calibrated in uniform dB and
logarithmic kHz scales respectively for the outpur
voltages and their corresponding frequencies and
connect the plotted points to obtain a frequency to
output characteristic.

In the above output voltage measurement, it is a
general practice to employ the logarithmic scale

provided on an electronic voltmeter. In this case,
proczed to the measurernent with the output voltage set
at a reference level of 0 dB even if it is necessary for the
tester to vary the input and output voltages of the
amplifier more or lzss for easier measurement.

Fig. 4 shows an example of the frequency to output
characteristic of san amplifier obtained as mentioned
above,

As seen from the characteristic curve, the above
amplifier provides a complete flat characteristic from 70
Hz to 50 kHz with its output tolerance of —3 dB covered
by the entirely operating frequency range of 20 Hz~200
kHz. Then, it follows that the amplifier tested is an
excellent amplifier,

The attenuation at the lower frequency region may
be attributed to the insuflicient capacity of coupl
capacitor in the RC coupling stage, the insufficient
rosistance value of a collector load, or the insufficfarll"
capacity of an emitter bypass capacitor. As to the
attenuation at the higher frequency region, on the
contrary, the stray capacitances of circuit may be
responsible,

TEST OF AMPLIFIER
USING SQUARE WAVE

This method of measuring the amplifier is used for

measuring the frequency characteristic. In this case,
model AG-202A i used as the signal source with its

1 |
Ol =6V

g ° ; ~N
= —1 41 T —
Y B
[ = Rt ——
[+ 8
)
o T
o I
jn
o
=
=]

20 50 100 500 1K 5K TOK 100K

FREQ- (Hz) 50K 200K

Fig. 4 Frequency Characteristic



APPLICATIONS

WAVE FORM seiector switch (6] is set to position f1. As
the test circuit, the one shown in Fig. 2 may be used
with the electronic voltmeter replaced with  an
oscilloscope.

Fig. b shows an example of the output waveforms
and frequency characteristics of an amplifier obtained
for the square waves inputted to the amplifier under
various conditions.

Mote, however, that the input signal to the amplifier
should be reduced appropriately without fail under the
square wave test lest the amplifier should be saturated
by the signal. 5

The square wave iest is also useful to know the
transient and phase characteristics of an amplifier, not o
spenk.of the frequency characteristic.

INPFUT WAVEFORM

=

WAVEFORM ESTIMATED FREOQ.
ON GRT. RESPONSE OF
AMP.,
{1} FLAT FREQ.
RESFPONSE

|—

(2} GAN REDUCED
AT LOw FREQ.
REGION

{. GAIN REDUCED
AT HIGH FREQ.
REGION

2 3 &
|

{4) RESPONSE WITH
A PEAK AT HIGH
FREQ. REGION

=

—|

Fig. 5 Test of Amp, Using Square Wave

MEASUREMENT OF NEGATIVE
FEEDBACK VALUE

For instance, suppose that you want to know
amount of negative feedback voltage of the circuit
proceed as follows: :

First apply the output of model AG-202A to the
input terminal (pick-up terminal}l of the set under test
with model AG-202A set up so as to deliver an output of
400 Hz sine wave signal.

Connect an output meter across the voice coil of the
speaker or dummy load as shown in Fig. 6 and adjust the
AG-202A so that the amplifier delivers the rated output,
Mote in this case that the volume control on the
arnplifier and set under test should be placed in the fuily
clockwise position if it is provided.

Put the output voltage of the AG-202A under the
above condition on recerd.

With the negative feedback circuit disconnected,
then, lower the output of AG-2024 bit by bit untif the
output meter read the same walue as the previous
reading. Put the output voltage of the AG-202A in this
case on record.

Let E1 and E2 denote the output voltages of
AG-202A under the conditions where the AG-202A is
operated with and without the negative feedback,
respactively, and the value of negative feedback is given

by

Value of NF = 20 loge %}2—‘ (dB)

NF GIRCUIT

VOLT
METER

AMP.
e UNDER TEST Eﬂ” _

Fig. 8 Measurement of NF Value
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PHASE CHARACTERISTIC MEASUREMENT

The phase charactoristic of an amplifier and other is
not handled hitherto so mueh as an important problem.
As for an Hi-Fi amplifier, however, the phase
characteristic has come tw the front because the
amplifier handles the signals located ower a wider
frequency range and further is operated with negative
feedback without fail. i the phase shifts greatly,
therefore, the negative feedback intended may actually
result in the positive feedback, which will sometimes
_cause the amplifier to start in oseillation when it operates
ith a freguency in the higher or lower frequency
region.

To view the above-mentioned phase shift, connect
the AG-2024 and an oscilloscope to the amplifier under
test as shown in Fig. 7.

it there is no phase shift about the output signal of
amplifier under the above condition, the oscilioscope
will represent as the waveform a straight line similar to
that shown in Fig. 7, (A). I the straight Zine displayed 1§
curved at its top and bottom sections as shown in Fig. 7,
(B}, it indicates that the output signal of amplifier is
suffering from an amplitude distortion. In this case,
therefore, reduce the output level of AG-202A a little,

Changing the frequency of AG-202A under the
above condition causes the straight line on the

14O

ac-2024| UNDER TEST

—1 SCOPE

{a} )]

DISTORTION AT
TOP AND BOTTOM

NG AMPLITUDE
OISTORTION

Fig. 7 Phase Characteristic Measurement

oscilloscope to expand gradually to turn into an ellipse.
By utilizing the configuration of this ellipse, the phase
shift can be calculated as follows:

First, measura the maximum harizontal deflection
of the ellipse with a measure and suppose that the
deflection is X mm as shown in Fig. B. Here, let us
suppose that the horizantal axis section, which is cut off

by the ellipse, has a length of X mm. And, the phase shift

angle & is given by

X

sin @ "‘T

Find @ from the table of trigonometric functions
and the value obtained gives the angle of phase shift.

AUDIO TRANSFORMER MEASUREMENT

The AG-202A CP oscillator may also be utilized
as an effective toal for testing various characteris
tics of an audio trensformer placed in the input
circuit of an audio amplifier or radio transmitter modu-
latar output.

One requirement of such an sduio transformer is
that its DC resistance must be low to ensure low loss or
high efficiency. In practice, however, the audio
transformer may be classified as a good transformer if its
DC resistance is as low as 1/20 of the rated impedance.
Another requirement, if the transformer is used in the
input or output of a push-pull circuit, is balance in the
DC resistance values of the pair windings, which should
be accurate to a maximum of 10% deviation.

One of the ohm ranges of a multimeter will be
satisfactory to measure the DO resistance or unbalance
in the resistances of the transformer. Characteristics of
an audio transformer which we are going to measure
with the AG-202A in the following are its inductance
and impedance.

ZAOINDN

1357
2367 270" 318° 3607

/

180°
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{b} K

z
¥

Fig. 8 Phase Measurement with Lissajous” F'ig;-um_I
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MEASUREMENT OF INDUCTANCE

Accurate measurement should be made with a
bridge. Approximation, however, can be done in a
simplified method as shown in Fig. 8..

With an output of about 8 volts supplied from the
AG-202A8 tn the transfarmer  under  fest,  adjust
potentiometer VR until the electronic volimeter gives an
idantical deflection for both positions A and B of the
switch. In this measurement, if the resistance of the
potentiometer is B ohms and the signal frequency of the
AG-2024 is {'ﬂ Hz, the inductance (L} H of the
transformer under test is given by,

R

ST I

This method involves some error caused by the DC
resistance of the measured transformer but there will be
no problem in practice. The above same method is also
applicable to measurement of the inductance of choke
coils. Precautions for measurement of transformers and
choke coils should include limiting the output of the
AG-202A to below b volts because a higher measuring
voltage will cause so great & current to flow in the
transformer or choke coil as to increass the flux density
of the transformer core, thus affecting the test result of
characteristics.

Also, a voltmeter to be used in this measurement
should be an electronic voltmeter having a high input
impedance, A regular multimeter set to an AC volt range
will involve an increased errar.

It was suspected that a small inductance value could
possibly be measured with accuracy. But, in an attempt,
result was 23.9 mH when measured with a 10 kHz
output from the AG-202A while it should be 25 mH.
This error is approximately 4.5% and we may say it
practical uniess a very high accuracy is required.

Fotentinmateor
AG-102A Wi

o

? T4

Transiormer
under esl

Voltmelar

Fig. 8 Inductance Measurement

MEASUREMENT OF IMPEDANCE

The impedance characteristics of an  output
transformer or modulating transformer are determined
in a series substitution method as shown in Fig. 10. This
test set-up differs frem  the foregoing inductance
measurement circuit in that a resistor having a value
equal to the rated impedance of the transformer under
test is used across the secondary winding of the
transformer. As an example, the 16 ohms voice coil is
replaced with a 16 ohms winding resistor, or the 10 k
ohms impedance of a madulating transformer with a 10
k ohms resistar. In this set-up, potentiometer VR is
adjusted, similarly to the case of inductance measure-
ment, until the electronic voltmeter gives an identical
deflection for both positions A and B of the switch.
Thus, the resistance value of the potentiometer adjust-
ed indicates the absolute impedance of the wans-
former at a particular frequency. A series of such
impedance walues are traced on the semilogarithmic
graph of Fig.11 with the frequency graduated on the
abscissa and the impedance on the ordinate. This graph
s the measurement result of  the impedance
characteristics of a transformer available on the market.
The result, traced by dots, well agrees with the
manufacturer-declared curve. Although result will vary
depending on the measuring voltage applied, use of the
maximum output of the AG-202A wili give an accurate
result close to the usually employed 18 dB level.

Since the transformer Used as a test piece was traced
up to only B0 kHz of characteristic, we tried to extend
the curve up to 80 kHz as seen in Fig. 11, and found
that there was a dip at this high frequency. Such an
irregularity often appears as oscillation in the high
frequency region. In this manner, the AG-2028 can
effectively wsed in finding the characteristics of
transformers, even wider than those published by the
manufacturer.

Frln ke
AG-207 A l WA
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I a

B Transfonmer
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Fig. 10 impedance Measurement
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Fegult of colput transformer impedance measur ement
actuglly done with the AG-202A [Manufacturersrated
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Fig. 11 Example Characteristic of a Market-
Available Qutput Transformer

USE OF AG-202A FOR RECEIVER
ALIGNMENT

Radio receivers often have & trouble that its audio
amplifier stages do not operate at all or do not produce a
sufficient volume of sound. In determining which stage
or part is suspected for such trouble, the AG-202A may
be effectively utilized, by supplying its output first 1o
the speaker terminals, then down to the younger stages
one after another. In this wracing, the trouble may
appear as the absence at one point or reduction of
volume of sound at another and can easily be localized.

There may be a case the AG-ZUZA must be
connected to alive or DC-imposed circuit such as a plate
or collector circuit. In this case, it is necessary to block
the output from the AG-202A by inserting a capacitor
fabout 0.01 pF) between the CR oscillator and the
circuit under test. One of the generator's cutput leads
should be grounded to the chassis of the receiver.

Alignment of an LF receiver of double super-
heterodyne receiver whoss intermediate  freguency
fails at 50 kHz or 80 kHz cannot be done with a regular
test oscillator since it does not usuzlly have frequencies
betow 100 kHz. If this is the case, the AG-202A will be
quite useful.



MAINTENANCE

MAINTENANCE

REMOVAL OF CASE

Remove 3 setscrews each on the left and right side
plates with a Phillips head screwdriver.

Hold the handle provided on the top of the case
with hand and lift it up until the case is removed from
the chassis.

ATTACHMENT OF CASE

To attach the case to the chassis, proceed as
follows:

Loosely screw two setscrews onto the chassis at the
holes provided on the rear left and right sides. (marked
"}

Place the case onto the chassis starting with the rear
side and fit the cuts provided at the middie rear edges of
left and right side plates onto the setscrews attached
beforehand {marked "). Press down the case over the
chassis while thrusting it rearward with the hand until
the case is placed on the chassis property. In doing the
above operation, be careful not to sllow the front ends
of the case to strike the panel.

Then, fix the left and side plates of the case 1o the
chassis by screwing 2 setscrews into the holes provided

Fig, 12 HRemoval of Case

on the front and bottom edges of the side plates. Also,

tighten the screws at tve middle rear edges of the side

plates.

Caution: When removing the case from the chassis,
pay allention not to toutch the internal
printed circiit board and others. Also, never
fail to disconnect the power cord from the
CR oscillator set because an AC wvoltage of
230 V or 117V presents at the printed
circuit board.

REMOWVAL OF SHIELDING CASE

When ‘checkiinyg th: vaiiable capacitor, remove the
top piate of the shielding case after unscrewing 3
setscrews by means of ¢ Phillips head screwedriver.

The shielding case covering the variable capacitor
may be removed easily when 2 setscrews are removed
fram the left and right side plates.

In doing the above operations, pay attention so as
to never allow the mounting plate for the variable
capacitor to move.

To mount the shielding case to the chassis, perform
the steps for removing the case in reverse sequence.

SCREWS

AN

SHIELDING GASE

FHINTED,
BOARD
CIRCUIT

MOUNTING 1 &ﬁ\

PLATE e SER

SCHEWS

Fig. 12 Removal of Shielding Case
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REMOVAL OF FRONT PANEL

To remove the front panel from this oscillator set,
proceed as follows:

Loosen the setscrews for 4 knobs on the panel and
remove the knobs. Then, remove the left and right
serscrews provided on the case directly behind thwe pane!
to fix both the case and panel in position. Further,
remove 2 setscrews provided on the boettom side of the
panel.

Then, hold the panel with both hands and pull it
toward you. And the panel comes off the chassis.

When removing the panel, pull it sllowly while
taking care not to make the terminals, slide switches,
neon lamp and ete. being caught by it,

REMOVAL OF DIAL MECHANISM
When the front panel is removed as mentioned

above after the top cover is removed from the shielding

case, this oscillator set, reveals its interior as shown in

Fig. 15. Then, proceed as follows:

[t} Loosen the setscrew for the pulley.

This allows the pulley to idle when it is driven by
means of the knob.

{2} Disconnect the dial thread from the spring and the
thread is loosened.

{3) Loosen the setscrew for the coupler. This
completely separates the variable capacitor from the
pointer shaft and the shaft may be removed by
withdrawing it toward you.

These steps aflows you to disassemble the dial
mechanism into separator parts.
" To assemble the separated parts into the dial
mechanism, foliow the above steps in the reverse

SEUence.

BOTTOM VIEW

TOP VIEW

Fig. 14 Removal of Front Panel
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Fig. 15 The View of Dial Mechanism
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ADJUSTMENTS

iModel AG-202A is shipped after it is factory
adjusted about the following matters. When it is to be
re-adjusted, however, proceed to the adjusting work only
after the power source voltage is calibrated.]

The test equipment to be used for the calibration
shouid be those calibrated beforehand.

When proceeding to the adjustment, set the controls
as follows unless otherwise specified:

(1) QUTPUT ATT (3] at O dB position.

(2) WAVE FORM (6] at position 7, .

(3} FREQ RANGE {7) at position x 10.

{4} OUTPUT LEVEL {8} at fully clockwise.
(9) FREQUENCY dial {9} at graduation 100,

Prior to proceed in the adjustment, make DC
voltage checks to all circuits of this set to make sure that
all circuits are operating normally. In this case, refer to
the schematic diagram.

ADJUSTMENT OF OUTPUT VOLTAGE

{1} Conrect an AC voltmeter to output terminsls (5}
and {4},

{2) Adjust semi-fixed variable resistor VR 1 until the AC
voltmeter gives an indication of 10 V r.m.s. '
Be careful not to adjust the CR oscillator so that

it provides an output voltage higher than the rated value.

Otherwise, the distortion factor is deteriorated.

A B

Fig. 16 Adjustment of Duty Ratio

ADJUSTMENT OF DUTY RATIO OF
SQUARE WAVE

{1} Place WAVE FORM switch{6) in position[T.

{2} Connect an oscilloscope to output terminals,

{3) Adjust VR2 unti. the square wave form appearing
on the oscilloscope screen provide the same
durations for its half cycles A and B sHown in
Fig. 16.

ZERQ SETTING OF POINTER

(1} Fix the variable capacitor in such manner that it
provides the maximum capacity.

(2} Adjust the coupler and the setscrew for pulley
under the above condition so that the pointer is set
to position (1) in Fig. 17.

(3] Move the pointer clockwise and check to see that
the pointer is set completely to the index during at
position (Z) and (3. If the pointer fails 1o set to the
index, loosen the setscrews for the dial scale plate
and adjust the scale plate until the pointer is set to
the index as mentioned above.

@2
|
40 50 :50 Fis]
bl 100
3-3\ \“\'\ml I wd,_.-ﬁ’/
L v
N h AL
A
= z

20.." INDEX T i ,..—200

o S
&/ B

SOREWS —
Fig, 17 Zero Setting of Pointer
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ADJUSTMENT OF OSCILLATOR
FREQUENCY

{1}

{2}

{4

i5

Connect an AC voltmeter and frequency counter {0
the output terminals of oscillator set.

In this case, there is no trouble if the load has an
impadancs of more than &00 kL2 If the 1nad has an
impedance of less than 500 k&2 {especially in case of
the input impedance of frequency counter), insert a
resistor in series with the counter or don't load the
counter during a level chack,

Set the pointer to graduation 20, Check that the
oscillating frequency is within 200 Hz £ (3% + 2Hz)
under the above condition. Also, check the level at
the time.

With the pointer set to graduation 200, adjust
TCI10%a and TC10Tb until the oscillating frequency
is set to within 2 kHz + (3% + 2Hz), But, adjust the
set 5o that it provides the same level as that checked
in the above step.

Mote that TC101a and TC101k {trimmers) are
mounted on the variable capacitor at the left side.
After the above adjustments, the adjustment for
graduation between 207200 is performed already.
With FREQ RANGE {7} set at position x 1, adjust
VR3 until the oscillating frequency and oscillation
leval are set as mentioned above when the pointer is
set to graduation 20,

CAUTIONS

{1)

roc 100V

AC 117V

AC 230V

{2}

{3)

When changing the primary voltage, change the
power circuit connections as follows:

Wire between print circuit hoard terminals
source 22 and 21, {Fuse ... 0.2A)
Wire between printed circuit board terminals
source 22 and 17, {Fuse ............ (L.2A)
Wire between printed circuit board terminals
source 22 and 16. (Fuse .......ccco.o. 0.1A)

This set is placed in its running condition as soon as
the power switch is turned to ON. In order to
perform a precise measurement, however, allow
about 3 minutes for the set to warm up before
proceeding to the measurement.
Don't try to apply a DC voltage to the output
terminals of the set.

If it becomes necessary to connect the output
terminals to & circuit carrying DC voltage super-

(4]

5]

posed on the AC signal, never fail fo insert a
capacitor between the terminals and the chcuit to
reject the DC componant.
Dont connect the cable or other load to the
external synchronizing input unless
absalutely necessary.

When connecting the axternal synchronizing

terminal

signal carrying the DC signal ¢component, insert a
capacitor in series with the terminal 1o reject the DC
signal component,

Also, be careful not to apply an AC voltage of
more than 10 V r.n.s. to the terminal.
Avoid  installing  the AG-202A  where 'slrong
magnetic or electric field or high temperature and
humidity prevail.

FUSE

B0

18 =
=]

221
20 =2
21
17
16

13
14
15

_ATI00V

T

—ACITTY

\
AG230V

copoQgn

Fig. 18 Rewiring of Power Source Voltage
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PARTS LAYOUT (FRONT VIEW)
Grip
K01-0058-25
Case
A -0130-03
Panel
A20-0789-03 ERLC ﬂG?ﬂZA
FREZIENCY, Dress panel
_ a0 ﬁfﬂ €0 705, ki AZ1-0160-04
0 \n‘l ”"I”ijr{"/
by oS
Graticula 3 E?h
B20.0178-24 HZ e
Paimter
B21-3025-14 .rr;ren RANGE
iKW L il
Diress panel {3)
AZ1-0162.04 Knob
K21-0250-14
Knob
K21-0258-04
Drass panel (2]
A21-1161-04

Slide switch
531.2007-06
Neon lsmp Knob Terminal Slide switch
B30-0043-15 K21-0258.04 E21-0131-05 531-2007-05
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PARTS LAYOUT

PARTS LAYOUT (TOP VIEW)

Ratary switch Variable eandenser Shielded case

501-1016-05 CO-0154-15 F11-011513
Shaft coupling

DZ22-0011-05 ’1

|

Puiley
015-0028-08

Power transformer
LOZ0003-15

N ariable resistor
RO3 3063-05

Chassis
A10-0227-81

Dial twine
351-0001-00

PARTS LAYOUT (BOTTOM VIEW)

Semi-fixed resistor Semi-fixed resistor Printed circuit
B12-8000-05 R12-2014-05 board
F Iy=whioe | Lamp 126-0450-24
B3D-0515-15

0M-0006-04

i it sk S s 515 | s o e e

Hotary switch “ Semi-fixed resistor
R12-3022-05

510-2105-05

1



PARTS LIST

PARTS LIST OF AG-202A

Circuit No. Parts No. Description Remarks
CAPACITOR
cio2 CCAS5L1HO20C Ceramic 2pF +0.25pF
c103 CCA5SLIHIB0I Ceramic 15pF 0%
©104,105 CC455L1HO20C Ceramic IpF T0.26pF
|_\||'{':!E]I'Fa_ 3] CO1-01%4-15 Varipble capacitor /| ECV-2HAAZ
RESISTOR
R101 RMNIABK2ZH1902G Metal film 19.8ks2 2% 12w
A102 AN14BK2HZ003G Meral Film 2000 2% 120
R103 . RAN14BK2H19540G Metal film 1.95M01 % 1w
F104 RD14AY2H196) HT resistor 19140 5% 12w
H105 RNT4BKZH20020 Metal film 20k0 o 1w
H106 RN14BK ZH20036 | Metal film 200k oy 120
R10T RN14BK2H2004G | Metal film M0 to 1/
R108 ROI4AY 2H 2064 HT resistor 2005 5% 1/2w
K109 RD14BB2E102) Carbon 1ki2 150 1AW
R110 RD14BB2ESE1) | Carbon 56052 #oe 1/4W |
R111 RD14BB2E562) Carbon 5.6k0 5% 1740
R112 AD14BB2EGE1Y Carbon 6200 5% 1/4W
R113 ROM4BB2E104) Carbon 100k02 to5 1/4W
R114 RO14BB2EE81] Carbon GEOS 5% 1j4W
R115 RO14BB2ESZ2Y Carbon 8.2k0 i5% 1/4W
R116 ROT4ABB2ELBZ2) Carbon B.GkiL 5y 14w
VR101 RO3.3053-05 Variable resistor q
SWITCH
5101 §10-210515 Rotary switch | 24mm
5102 $31-2007-05 Siwde switch
5103 S01-1016-05 HAaotary switch 22mm
}_51-:)4 §31-2007-05 Shicle switch
MISCELLANEQUS
- AD1-0130-03 Case
e~ A10-0227-11 Chassis
o AZ20.0351-12 Panel
- AZ20-0736-03 Panel assembly
- AZ1-0160-04 Diress panel (1)
- A21-0161-04 Dress panel (2)
s A21-0162-04 Diress panel (3)
- B20.0178-24 Gratieula
. B21-302514 | Pointer
B30-0043-15 Neon lamp
- B40-1320.04 Name plate
- B4 1-0094-04 Cautian label 220V -240V
B41-0111-04 Caution labal 110V-120V
- BEO-1105-00 Instruction manual
- DO1-D006-04 Fly-wheel
D15-0028-05 Fulley
e D20-0007 .23 [rial axis
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PARTS LIST

Circuit No, Parts No, Description Remarks
- D22-0011-05 Shaft coupling
= D23-0048-04 Bearing
- E183-0106-0% Terminsl, type bacana
- E18-0107-05 Forminal, tvpe banana black
- E210131-25 Terminal
- E22-0207-05 Lug board
- E23-0015-04 Earth lug black
- E30-D095-05 Tester cord
- E30-0096-05 Tester cord
- E30-0545-06 AG cord with plug
- E91-0003-05 Insutated alligator clip biack
— ES1-0004-05 Insulated alligator clip red
- ES1-0016-05 Banana tip black
- E91-0015-0% Banana tip red
- FO5-1012.08 Fuse DA
- FO5-2012-08 Fuse 0.2A
= F10-0191-14 Shielded plate
- F11-0115:13 Shielded case
o F31-0054-23 Bracket for reinforeement (3}
- F31-0098-04 Bracket for reinforcement {2}
- GO1-0045-24 Dail spring
— G13-0042.04 Cushion
— HO1-1065-24 Packing case lindwiduat packing)
- H10-0364-22 Packing material, foamed styrene
- H10-0495-12 Packing material, foamed styreng
- H20-0274-13 Protecton cover
s H25-0016-00 Polyathylene bag
- JO3-0003-04 Rubber 18g
- J200153-14 Mounting plate lor varisble condenser
- J320087-04 Boss 17.5mm
= Ja41.0006-00 Cord bushing ,
i J42-0002.08 Aubber bushing
= J610014.05 Frea up belt
i J61-0039-05 Wire clip
= K01-0058-25 Grip
= K21-0290-14 Knob 23,54
= K21-0843-04 Knob A%
= K21-0258-04 Knob 178
= Ki1-0278-04 Knob 178
= LO2-0003-15 Power transformer

X65-0011-00

Unit block




PARTS LIST

PARTS LIST OF X65-0011-00

Circuit No, Parts No.
C1 CEDAWIC330

c2 CEOAWIHAT0

c3 | CECOWIEZ2V

cd CEQaW1C3I30

[915] CEQ4WIE100

(%3 CC4551L2H181)
c7 | CEDAW1A4T1

CcB CE04AWIET1D0

ca CEG4WIH 101

C10 CRASDZHATTM
cil CCABSL2H4 70
ciz CEC4W1H330

c13 CEO4WIE1O

Ci4 CEO4WTH101

C15 CEQAWIA101

16 CEQaWIH221

17 CEQaw1IM2

C18~20 CEO2W2A470

C21~23 CCAsSL2H 101
Rl RD14BB2E273J
LA Fs RDiSBB2E393)
R3 RODI4ABBZE123d
Fa RO148B7E471.
213] RO14BB2E 2234
R6 RD14BBZEGE1J
R7 RD14BB2ES63)
R RDI4BBZE12T]
A9 RO14BBZE102]
R10 | RD14BB2E223)
"1 AD14BBZE2724
12 ROT4BBZE122
H13 RO14BBZE181
Ria RD14BB2E3914
R15 RD14BH2E4ATOY
H16 ROTABRZEA 704
K17 ADVAHBIEEAT S
R18 RD14BBZE103)
R19 RD14BB2E153J
R0 RD14BRA2EZ222)
|21 RADIARRZEAZT ]
A22 RD14BB2E103)
R23 RO14BB2ESG2)
R24 RO14BB2E272)
R256 RET4ABIAEG2)
R26 RD14BB2E101
R27 RD14BB2E1B3]
R28 RO14BH2EB21J
R29 RD14BB2E1A3)
30, 31 RD14BB2E4704
R32 RO14BB2E103)

Description Remarks

CAPACITOR
Electraly tic 33uF 16BN
Electralytic 47uF SV
Electrolytic 220uF 25Wv
Electrolytic 33uF 16WV
Electroly fic 10uF 2BWvV
Ceramic 1B8OpF is%
Electrolytic A70uF oWV
Electralytic 10uF 2EWY
Electrolytic 100uF SOWY
Ceragmie 410pF 0%
Ceramic 47pF 5%
Electrofy tic J3uF s0wWv
Elegctralytic 100uF 25wy
Elecrolytic 100uF S0WV
Electrolytic 100uF 10wV
Eiectralytic 220uF SO
Electrolytic 220uF BOW Y
Electralytic 47uF 100wV
Caramic 100pF %

RESISTOR
Carbon 27k 51 S5 Taw
Carbon 390 5% 1iaw
Carbon 12kid H% aw
Carbon ATk % 1AW
Carbon 22K52 6% 1/aw
Carbon 68012 5% 1/4W
Carbon SGkil 15% 1rawi
Carbon 12002 5% 1/4W
Carbon kil 5% i
Carbon 22kl 5% 174w
Carbon 2.7hil 6% 114w
Garbaon 1.2k42 5% 1/4W
Carbon 48051 15% 1/aW
Carbon 3900 5% 1/4W
Carbon a7k 5% 174W
Carbon 4750 % 1/4W
Carbon 63052 5% 114w
Carbon 10kn 15% 174w
Carhon 15k 5% 1/4W
Carbon 2.2k0 5%, 1/4W
Carban 82041 1a% /4w
Carbon 10% 52 5% 1/aW
Carbuon 5.6k 5% 1iaw
Carbon 2.7k 6% 1/4W
Metal fitm 6.6kl 5% 1w
Carbon 1004: el /4w
Carpon 18k in% 1/aW
Carbon B2003 % 174w
Carbon 18ki1 5% 1/aw
Carbon ain 5% 1/4wW
Carbon 10k61 5% 1an i

22
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Circuit No. Parts No. Description Remarks
A AS14AB3AGE1J | Maeral filen 6800 5%, w "
RIS RS14AB3D182) Metal fitm 1.8kl 5% W
R36, 37 ROV4BYZE102) Carbon 1kt 5% 14w
R40 RD14BBZEZ71J Carbon 2700 +6% 1/4W
R4l RD11BB2ZE332) Carbon A Ak0 5% 174w
SEMICONDUCTOR
a 25K304-¥
Qaz 25A561-Y
Q3. 4 25C734-Y
Q% 25A661-Y
06, 7 25CABE-C
Of 25CT34-Y
a9 25A561-Y
D1, 2 VOe8s
POTENTIOMETER
VR1 R12.2014-05 B 5k
VR2 R 12-3022.05 B10x52
VA3 F12:8001-05 2,205 _
MISCELLANEQUS
L1 B30.0515-15 Lamp I
- EZ3.0004-04 Tarminal
- E23-0045-05 Relaying terminal
- FO6-1012-05 Fuse iR 7.1
- FO52012-05 Fuse 0.2a
- J13-0020-05 Fuse holder

J26-0459-24

Printed circuit board
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PC BOARD (X65-0011-00)
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