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1. GENERAL -

The Kodel 418 RC Oscillator employs a solid-state Wien bridge

which oscillates at 10 Hz - 1 Miz in five ranges. Being
incorporated with a thermistor amplitude control circuit, the
Oscillator provides a sine wave with very minor output voltage
variation against switching of the frequency range selector and
turning of the frequency dial. Since no output voltage readjustment
accompanying frenuency range switching is required, the Oscillator

is very convenient in actusl use.

Tre Oscillator incorporates a square wave gener=tor circuit
(Schmitt circuit) which proviles a square waveforn with g fast

rise time.

The output voltage level is adjustable for a very wide range
through combined use of a continuously variable attenuator and

a =20 dB stepwise attenuator.
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Power requirements:
Weight: ~

Dimensions:

(Maximum dimensions):
Ambient temperature:
Oscillation frequency:

Frequency ranges:

Frequency accuracy:
Output impedsnce:

Output attenuator:

Output voltase/

frequency characteristics:

Output terminal:

output waveform:

2.

SPECIFICATIONS )

e/ V, 50/60 Hz, approx. 6 VA

110 W X140 HX 252 D mm
(110 W X 115 H %X 312 D mm)

50¢ to 35 0C

10 Hz -~ L MHz, in 5 ranges

X10 ..... 10 - 100 Hz
X100 «..es 100 - 100C Hz
X1k c.oon 1 k¥ - 10 kH»

X0 ¥« ... 10 k - 100 kHz
X100 k ... 100 k¥ - 1 MH2z

+(77 + 1 Hz)
600 Q +10%

Continuously variable control plus

(o dB)/(-2O dB) selector buttons

600 2 load)
¢ o ; /0 in.)
12/16, S-way type, 19 mm (3/4 in.)

Sine wave and square wave

s o \
Sine wave (at maximunm output valtage):

Output veltage:

Distortion factor:

4 V rms or over {with 60D @ load, at 25°C)

10 =30 Hz ....c0n. 2 % or less

20 - 100 Hz eeevn.. 1
100 = 1 Kz v.n....

1% - 100 kHz .....
100 ¥ - 500 VHz ...

or less
0.5% or less
0,35 or less

1 or less

Within $0.5 4B (1 kHz reference,
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Square wave (at maximum output voltage):

Output voltage:
Rise time:
Overshoot:

Sag:

Accessories:

8 Vp-p or over (600 Q load)
0.2 usec or faster

2% or less

5% or less (at 50 Hz)

Ingtruction manual ...... . 1 copy
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3, QOPFRATING PROCEDURE

3.1 EXPLANATION OF PANEL CONTROLS AND SWITCHES

MODEL 41+ hausul
[ Re OCILATOR, ELEC]LKC;)&E:.
3]

@
xio ] iitjyb_#ﬂﬂ—~—~" ®
xioo {__] immyy L ———®)
o)) P (O -
kiok [ ourPut {2048

L 6000 e
o Tl o 6ot 9
L 2 GND \ j~‘~\~@

(1) POWrER:

(2) Power pilot lamp:

(3) FREQ RANGE (Hz):

— g =

The main power switch. Depressed state is

)

or power on. Pressing agzain the switeh

-

o]

ecets 1t to the popped up state or the power

off state.

Ligrts when the power is on, The lamp
zctually is a light emitting diode and is

P

ree from filament failure unlike the

by

incandescent pilot lamp.

Frequency range selector pushbuttons.
The dial reading multiplied »y the lactor
selected by the corres;onding button denotes

the oscillating frecuercy.
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3.2

(4) FREQ DIAL:

(5) ~oand My

(6) OUTPUT CONTROL:

(7) o0 dB, -20 dB:

(8) ourTPuT (600 Q):

OPERATING PROZEDURE

For continuous variation (up to 10 times)

of the oscillating freguency.

Buttons to select either sine wave or square
wave output. The output waveform conforms with

the depressed button.

For continuously-varisble adjustment of output
voltage which increases as this control is

turned clockwise.

Selects the factor to be multiplied to the
level adjusted by OUTPUT CONTROL (6).

The output binding-post terminals. The black
terminal (GND terminal) is grounded to the

chassis.

(1) Turning on the power: Press the power switch. The pilot lamp

(1ight emitting diode) will turn on and
the Oscillator will .become the
stabilized oscillating state within a

few seconds.

(2) Setting the oscillution frequencys:
q

3et the oscillation frecuency with the
FREQ RANGE selector and the FREQ dial.
The oscillation frequency is determined
by the FREQ dial reading multiplied by
the factor selected by the FREQ RANGE

selector.

(=) Cutput wavefornm selection:

Press the ™ button or ™_j button for a
sine wave output or a sguare wave output,

respectively,

£
- -
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3.3

(4)

Output voltage setting: Adjust the output voltage with the OUTPUT
CONTROL. The output voltage increases as
this control is turned clockwise. To

. decrease the output voltage by a factor of
-27 4B, depress the -20 dB button.

PRECAUTIONS

(1)

(2)

(3)

(4)

(5)

(6)

Ambient temperature must be HYC to 3r%¢. Note, however, that even
when ambient tempersture is below 40°C, the internal tempecrature
of the Oscillator may become sbnormslly high if the Oscillator is

exposed to direct sumlight or other heat source.

Since a thermistor is employed as the oscillation voltage control
element, the output voltage is affected by ambient temperature.
If a constant output voltage is required for a long period,

check the output voltage with a voltmeter at appropriate intervals.

The input impedance of the instrument to be connected to the
OUTPUT terminal of the Oscillator must match with the output
impedance (600 Q) of the Oscillator. Note that the specified
output voltage/frequency characteristics may become unattainable
if the specified load condition is not observed due to long lead

wires or other adverse situations.

The rate of overshoot may increase when the square wave output
voltage is small. To obtain better waveform, it is recommendable
to operate the Oscillator with as large output voltage as

possible.

Avoid using the Oscillator in dusty environment or highly humid

atmosphere.

The Oscillator does not properly operate if two or more buttons of

the FREQ RANGE selector, waveform selector (~oor PLJ), or output



attenuation selector (0O dB or -20 dB) are simul taneously depressed.
The same applies also when none of any one of these selectors are

pressed. One button of each selector must be pressed.



4. OPERATING PRINCIPLE

Thermistor
T T T T /
/ ~ /
?E Oscillator aﬁoh—q\}/‘_ Output
/ circuit | e “Amplifien— ¢ —()
,/ \ {
/ Schmitt \ ,
( / circuit )
L/ Output
Frequency N control

Fig. 1 Block diagram of the 418 Oscillator

Among low frequency oscill:ators, RC oscillators which employ R and C as
frequency-determining elements are most common. Among RC oscillators,
Wien bridge type is most popular. The Wien bridge has many advantages
over other oscillation circuits. Its frequency is easily variable, and
it operztes stably and provides an output signal waveform with very
small distortion. The Model 418 RC Oscillator also employs a Wien

bridge circuit. The operating principle of the Wien bridge oscillator

circuit is shown in Fig. 2.

a
R
1 R
g Ry
T 1
. ¢ baa
- J: .
Yy R,
< l < R

Fig, 2 Wien bridese oscillator circuit

e ek Ko e



Referring to Fig. 2, the phase of Ebc becomes the same with that of Ead

when the below condition is satisfied.

f =
+

S R ()

1
2AYRT R2CT C2

The circuit oscillates when the below condition is satisfied.

1 R4 (2)
Ebc: - 5t s 80608 cobtens o0 000 e o
1+ R, G2 R3 + R4
R2 Ci
L - B 5 L L ()
Rl g2 -
dl Lo 1% + R4
L+t o *
Tre circuit oscillates stzhly when the below conditior is satisfied,

2 _ R4 : 1
14+ Rl R c2 Sy = —Z— T (4)
R2 C1 i '*

It is very difficult for the circuit of Fig. 2 to satisfy constantly
the condition of equation (4). Oscillation will not séart if he
condition of equation (4) is sstiefied from the beginring. The
conditinns of oscillation are determined by equations (1) and (%), and
thev are not relsted with tre oscilistion amplitude. Thercfore, the
condition of equation (3) must e maintaired until the oscillation
builds up to tre required ampiitude and, then, the circult must satisfy

the condition of equation (4). To gccomplish this requirement, the resistance
of R3 or R4 must zutomatically vury in response to the cscillation

amplitude. This is accorplished hy using a thermistor as for R3.



5. MAINTENANCE
CHASSIS INSFECTICW
To gain access to the chassis, remove one screw in the center of

the rear panel and two screws from the bottom of housing (now the

rear panel can be rewoved) and pull out the chassis from the housing.

Fig. 3
//
§0@§
Fig. b .ocations of controls and components
Tzt A3 V3oz Rvio7 RVic2  RVice . TPioe At

&«
[{13‘
# ‘E‘\

-
t
d

()

r
1
|8

RVIO3

A2 CV303

- 10 -



The electronic circuirs of the Oscillator are fabricated or three

wcations of controls {(trimmer cr'1‘1u3r~ un i

yrlnted boar:

csemi-fixed resistors) are shorn in Fig. 4.

Al: Cocilletor, Scnmitt circuit, cutput amplifier,

W
b3
B2

Al Qutput attenuatoer
A Wien wridose circun

V302 wrequency adjustment of XU, X, and XK ranges

I

N

a

CV305: Frequeney Xtk range
- Fr- 2 Y ’

EV106: Cscillator circuit 2 barance adjustiment

RV j

RVI10%: Schmit: circult, waveform symrmetry cadjustment of

-

SBauAre wWaye

RVil4: Voltage adjustment of 40V supply

Referring to Fig. 4, make adjuastments us nelow.

(1Y L2 u o ly Voltage (&0 V) Adiustment

Adjusl the voltage ags measured ot 15 1WE of prirn

Y
[2
ot
(13
feR
¢
o]
2
e
5~

to “40 V +0.%5 V by mezns of semi-fixed resistor V1.

,.\
r
“—
o

< 1Y . T e U O
seillater DO Balanse Adjusiment

sornect the gate aof FET Q107 Bk-1U to the ground terminal
before adi u~t1ny, using: the wirre wiiloch i1t less tnon 20 TN
Adjust Lie voltage as measured at Iv% of printed board it

to +19V 103 V by means of semi-fixed resiotor RVIGE.

(This sdjustment must be performed yotiently besause the

respease is slow as a large capacitor .3 cornected in tais
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(%)  Waveform Symmetry Adjustment of Square Yave

Fress the ' X1K" button of the FRE, RANGE selector and
the SQUARL button of the waveform selector. Observing the
output withh an oscilloscope, a d4iust the output waveform by

means of semi-fixed resistcer RV1IOY s0 that dimensions A and

B illustrated kelow are made e ual.

(4) Frenuency Adjustment .

o}

1) FRE., dial posizion m=ttin-
soasure the fregquencies correspondiar to &1” position
of Lne Ko, dazl and the FREQ RANGE tuttons of X100,
Xi%  wmad XYOK (G Ho, 3 KHz, and 10 KHez, respectively).
Ad’ . the FREQ dial to the position where the errors
are made minimum, and [ix the uial in this position.

©iY et the FEEQ dial in the M™107 positionéand press the
P X1 K" range butten, acd «djust CV3U2 so that the
oscillation frecueac. ic mede 10.00 Kiz. In a similar
mANner, press the X100 K" ranse button and adiust CV303

so that the frequency is make 1000 KHz.
iii) FKeeping the FREQ dial in the "10" position and pressing
the " 10" ranc button, adjust CVZ04 so that the

cocillation frequency is osle 100.0 iz,



MODEL 418 TEST

Osillation Freszuency

DATA

SERIAL

Dial Scale

Ramnge ! ] 3

1O-

N 10 p.7P0

i

100 o777

/D oL

/[ opA

007

3. 2K
/1. 028 :

y0. 16

X
X1k
- .
X

100 2974 .2 O /O
Ousput Volmage
“ine wave: 4V rms or over (at 1 kHz. €00 : load, a: 25°C: )

Square wave: 8V p-p or over

"requency Resvonse

10 Hz ~ 1 MHz, =~ithin +0.5 dB {

Disiorzion { at marimum ouipur voliage )

(at 1 kHgz.

€00 .

1 kHz reference, 600 &

. load )

load )

NO r,,l 4(?2-.”?” ,

Range x 10 x 100

x 10k

t'requency (Hz) 10 100

10 k

Distortion (%) Lo f 223

DDOH

( at maximum ouiput voliags )

> guaze Wawe
Rise tim - 0.

O~ 2% o 1o

3]

insec or faster

- 80h00% S8

Sag = o1 oss {at30Hz)
stionuaior ~20dB (at 1 kHz )

Insulation =0 Ml or over |(

po’

Line Voltage ;L\,_Z?%Z_V S0Hz

13,1974

KIKUSUT

o

ver lin

Room iemp.

Deiv.een chassis

s vrith 360 W
Power Consumpriion

& RLUH,

SLEZCTRONIC S

acis

nC)

CORP.

(4 )
(., )
(. V)
< 100 k
100k .
0.0%
(v )
(
v )
{ )
v )
( V4 ) ~f\:’:
,___;Z'___\'A
73 7
P —
A

S=7210951
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