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1. Outiine
Rk © .7 Type Function Generafpf Modelf;f‘;':~x‘

455 is an ultra-low frequency oscillaﬁdf'which di- o

vides sine wave, triangular wave, Tamp Wave,and |

square wave from 0.005 Hz - 100 KHz into 7 rsnges | 5:};

based on the decimai svstem and genéiétes~thém:“ |

Tréngistors have been adonted for a%l the:circuits

of Mﬁéél 455, resulfing.in comnact g%sién andiligﬁt

weight.

The freocuency characteristics of the oscillation

output voltage is essentially flat for the reason of

its princinle. Almost no transient is caused when

wave form and range are changed OVer; Iﬁ starts osci-

llating immediately with newly given wave form.

By means of the start switch locsted on the operét;oﬁ 

panel, sine wave, triangular wave and hamp wave can

be oscillated from minus (-) electric nOteﬁtiai:T"
square wave, from plus (+) electric potential respecti

vely ontionally.

For this reason, this is a very convenient unit when

meagsurement is made in ultra-low freouenéy.
{a

This unit can be used for measurement on low pass

characteristics of feedback amnlifiers, test of servo-.

i,

mechanism of automatic controllers and serve as fun-..
ction generator for analog computer ss wellras. signal’
source for oscillation driver. This unit can be spplied

to various kinds of measurements and tests in a very .



rsnge.

Specificétion :
o Power .2V 50/60 Hz Approx. /& VA
o Dimensions 300(W) x 140(H) x 330(D)

(Largest part) 200(W) x 155(H) x 370(D) .

Weight Avprox. ;6 Kg

e}

o Accessories

it

o Operation Manusl T 1 copy
o 941 B tyne terminal 1
adantor

o Oscillation frequency 0.005 Hz - 10C KHz

Range x0.01, x 0.1, x 1, x 10, x 100, x 1 K
x 10 K o '

Dial scale Equally-divided scale 0.5 - 10

Accuracy 2% 4+ (dial scale +O 05)

Stability +0.5% or below agalnst a fluctua—A

tion of +10% in vower voltagee?fi
o Output _ |
Sine wave 7y Triangularkwave A Ramp wave;i/ti~x-'“v
Square wave T

- Max., output voltage (at load li Vp-p or ahove
' pesistance 6000 ) S

Frequency characteristics

For 1 kHz (sine wave, trianpulaT 4 z 48 or below
wave, square wave) - ,

For 1 kHz (ramp wave) +1 4B or below'
Distortion (sine wave) 20Hz-20kHz 1% or below
20kHz-100kHz 8% or below

Qutput imvedance 600 +20%



Stability +0.5% or below against a fluctua-
tlon of +10% of power voltage

Mutual deviation

of voltage At 1 kHz 5% or below

Square wave output voltage

(at 500 terminal output open)

Building-up time

1 Vn-n or above

70 nsec .or.below

(st 500 termination)
gggiggﬁrshoot (at 50!1termi~ %,5% or below
Synchronous outnut “ ~-10 YV peak or
- above
Pulse width A5 p sec or helow
Start. stoo Possible.
3. Operstion Procedure
3-1. Descrlptlon for Panel (Refer to Fig. 5 1: P. g )
(1) POWER
This is a push type nower switch. When pushed
and locked, power will be turned on and the
| neon lamp will be lighted, resulting in action..
(2) FUNCTION | |

This is a change-over knob for outnut wave form.
Ny (sine wave) /Ay (trian@u]ar wave) _/L
(ramn wave) and ]WJ (sausre wave)%@an be taken

out. | "

Whenever changed over, a stable newly changed-
over wave form can be used. Almost no change
takes place in output voltage due to wave form.
As forAthe time correlated relations of respect-

ive outnut wave forms, sine wave, triangular



"snd ramn wave are im-vhase and the square wave is
delayed at a0° as cdmpared with the former 3 waves.
(3) FREQ CONT
This is a knob for continuous variation of frequ-
ency located at the central nart of mnanel. When
it is turned clockwise, the frequency will be in-
creased.
~(4) FREQ FINE
“VearD
This knob is used'for fine adijustment of freaen-
cy. It has-an spprox. 10% variasble ranre. When
this knob is turned clockwise, freguency will be
increased. The dial scale has been calibrated at
position of CALD.
(5) RANGE
This is'a change-over switch for frequency ranges.
The value of frequency of outpubt wave form can be
calculated by multiplying 0.01 Hz ...... 10 kHz by
disl number. |
MOutput voltage has no relstions with freauency and
is almost fixed. Simultaneously with change-over, a

newly-set output can be utilized.

() OUTPIT

This is & variable knob for outnut and voltaee of sine
wave, triangular wave, ramp wave and saquare wave.
iWhen this knob is turned clockwise from O, outnut

voltage will be increased.



(7)

(8)

a
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At 600ilload; 15Vp-p or above can be takeén out.
The outﬁut terminsl is the UHF type receptacle
located at the lower part of knob and the metal
terminsl is connected with the outer circumfere-
nce of the receptacle electrically. It is GND
for circuit.

GND terminal is floated from the case in DC.
OUT?UT

This is s variable knob for output voltage only
for square wave. When it is turned clockwise from

O, output is incressed.

500 .
L

“This ﬁﬁF type  receptaclé-is- the 50:{x"square wave
output'terminél of output impedancé. When out-
put is opcn, voltage of\l Vp—plor more can be
taken out. | | |

START ' »

This is & black push switch. When it is pushed and
pilot lamp, lighted, it will start oscillating.
When‘pushed once again and‘the pilot lamp .is put out,
it will stop oscillating. |

The start level and slope at sﬁarting of oscillation

are as follows:

Sine wave  TFROM (-) electric .- ..
potential
“Priangular FRCM (-) electric ,'” \\,’

wave T potentisl



’ A
Ramp wave  FROM.(-) ELECTRIC Lo
POTENTTAL SURETASN S
. D —— =
Square wave FROM (4) FLECTRIC S
VOLTAGE ~ Lo
r——a
Scuare wave FROM (=) FLECTRTC ! {
(50.0.) VOLTAGE R R SO

3.2, Descrintion for Rack of Panel (Refer to Fig. 3-2: P.o)
(0) Synchronous Outnut Terminal
This is output terminal by UHF recenftscle. An out-
put voltage of - 10 V neak which has been synchro-
nized with the positive max. noint of rampvwave,
building-up - noint of square wave, and buidling-
down point of square wave (50fLterminal) can be

taken out.

Synchronous nulse : :
Sine wave '

Triangular wave :

Ragp wave | | —_—////

R
~
N

Square wave

Square wave (50 terminal)

(10) GND TERMINAL



This terminal is connected with "GND" as in the
case of the metal terminal located on the front
panel.

(11)FUSE
This is a fuse holder for AC power.

(12)POWER CORD

This is connected with AC.2:V 50/60 Hz.
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WOrkihg<Principlev

Fig.4-1 is a block diagram for working principle of . the

Function Generator Model 455,

Function Generator Block Diagram

J , N, rFreEQ. FINE

RANGE
e N
A A ¢
| I
AT
FLIP
FLOP
FREQ.
VAR. <0—y,‘,7
START \O  /NTEGRATOR
SToR SINE LAMP
SW,
// SINTHESIZER Ce
+ [ 1
FBG
VOLT -15 .
COMPARATOR \/IT\
. T
4\ 4 l lo FUNCTION SW.
+Er -Er
"POWER AMP /\/
0 /\/
BUFFER voLT I‘L,
AMP DIVIDER POWER
SUPPLY
O L +

Feg A& =/




- 11 -

This oscillstor is auite different in vrincinle from
the RC oscillator oquin Bridge and Sauture Svstem.
It is a kind of relaxation oscillstor with a close
circuit by flin flon, integrator and voltage compa-
ring device. Its action is as follows.

In Fig.4-1, the outout A of flin flop which is re-
versed ."to »negativé or positive is assumed to be
negative.

The output is divided with the potentiometer for
variation of freauency and added to the integrator.
The integrator consists of a high gain d-c ampli-
fier and negative feed Back to innut at cavacitor C
from outnut.

The integrated outnput increases praduallv with a
fixed inclination according to size of input voltage
and integratine time constant for time bhecsuse innut
voltage is negative.

The integrated outvnut voltame éntprs a voltage com-
paring device and compared with the nreset reference
voltage + Er. When it is ecusal, a trigger pulse is
generated; resulting in reversal of flin flop.

Due to its reverssal action, the output A of flin flop
-1s turned to positive voltapge and integrated in the
same way. And, its output voltage drons.

When the dronpinpg voltage reaches - Ev, the trieger
nulse is generated by the comnaring device and the
flip flop will be reversed amain to its orieinal
condition.

When the above~menti§ned action is rerneated, the

oscillsting condition will continne.
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Accordingly, the range of oscillated freauency is
‘changed over by capacitor C and resistor R and it
can be varied by changine the volume”of integratinge
voltage with notentiometer.

Then, the triangular wave is made to be sine with
the sine wave syntheSizer’bv taneential avrvroximity
emnloving diodes and its amnlitude is adjusted to-
gether with the trianpular wave of the integrator
output and saquare wave made of flip floo.

Then, 1t is amnlified at outout amnlifier snd furned

to be output voltage.
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5. Maintenance

5-1. Inspection of Inéide
Remove the 4 screws shéwn'in Fig.5-1 and remove
the legs. Pull backwards the side plates st both
sides, uoper plate and boftom plate gently.
Thus, the insvection can be made on the insiég

of the unit.

SCREW

Fig.5-1.

CAUTION ,
With the oot of the back platé removed, when the panel

front is inclined with the handle, the upper plste is

removed from the frame., Pay attention to this point

well.



5-2. Arrangement

Figs. 5-2, 5-5§$+hwép$~¥b-show the arrangement of

main parts.
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