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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.
(Revision should be applied to items indicated by a check mark [M)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

(] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

- ~ s )
(] without a power plug [ Without a power plug
Blue (NEUTRAL) White (NETRAL)
T

Brown (LIVE) Black (LIVE)

Qi K
Green/Yellow (GND) Green or Green/Yellow (GND)
N J L
s ~ s ~
[ Plugs for USA 1 Plugs for Europe
_ Y,

(
[1 Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
. S

[D Another Cable j
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Summary '
KIKUSUI ELECTRONICS' MODEL 115 ELECTRONIC VOLTMETER is a
high sensitive DC voltammeter designed for measuring small DC
voltauge and current and for using as a DC amplifier.
This instrument consists of the stable amplifier of extremely
less drift employing a DC-AC converter, and the measuring termi-
nal is floated.
also, zero center type is adopted, so that simple and quick mea-
surement is ensured without requiring attention to the polarity.
The input resistance of each measuring voltage range is 11MQ con-
stant and the full scale is 1.5mV ~ 500V. The current range 1is
0.15#4 ~ 50mA. They are divided into 12 ranges respectively in
1.5 - 5 - 15 step.
As DC amplifier, this instrument enatles to take out from the
output terminal provided at the back side of the panel 1.5V out-
put voltage to the input value of the full scale at each of the

above voltage and current ranges.
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2. Specifications
Title High Sensitive DC Voltammeter
Model ‘MODEL 115

Fower Supply AC 100V 50/60 Hz approx. 7 Vi

Dimensions 250D x 140W x 190H
(maximum) (320D x (140)wx (205)H
Weight Approx. 3.7 kg

Mater szero center with mirror

Scale F.S 1mA 15/5 scale

Accessories Type 971 test prod 1

Instruction manual 1
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LC Voltmeter

Polarity Positive or negative
rleasuring range O ~ +1.5/5/15/50/150/500mV
1.5/5/15/50/150/500V 12 ranges

Input resistance 411 ranges 11 MQ
Input capacitance 2 PF
Accuracy of full scale + 3%

Max. input voltage

At the time of not containing AC component 500V

At the time of containing AC component (at peak value) 500V
Stability to +10% fluctuation of power voltage + 19

stability at 15 min. after turning power on + 1%

DC Ammeter

Polarity Positive or negative

Measuring range O ~ +0.15/0.5/1.5/5/15/50/150/500uA
1.5/5/15/50mA 12 ranges

Voltage drop 0.154A ~ 5mA range 1.5mV

15mA range 4%,5mV  50mA range'ISmV
Accuracy of full scale + 3%
Stability Same as the DC voltmeter

UC Amplifier

Amplification degree (at 1.5mV range) 1000
Accuracy + 3%
Output voltage at full scale 1.5V

Output resistance Approx, 1 Ko
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3. How to Use
#MCDEL 115 ZLECTRONIC VOLTMETER operates on 50 or 60 H%
aC power 100V, If the power voltage is largely fluctuated, almost
no error is produced, but in view of the service life, it is ad-

vised to apply the power of approx. 100¥+5V for using this instru-

ment.

3.1 Descriptions of panel furnishings
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i/ POWER OFF 1s the use selector switch provided on the right
VOLTS
CURRENT

side of the panel, and when rotated counterclock-
wise to the extreme, power is turned FSFEJ, and
when set to each position of VOLTSand CURRENT,
power is turned on and the pilot lamp is lighted.
VOLTS and CURRENT shall be used by setting to either
position corresponding with thke use when this in-

strument is used as a voltmeter or ammeter.

)

2, Range Switch is the rotary switch provided at the center of the
panel, and the dial figures show the full scale

voltage (the outer) or current values at the ranges.
When this range switch is rotated clockwise, higher

ranges are obtained in order.

(Lo

VOLISTerminal 1is the terminal for measuring voltage, and the
measurement shall be conducted by connecting this .
terminal with Type 971 test prod that is accessory

to this instrument.

§> CURRENT Terminal is the terminal for measuring current, provided
in the left lower part of the panel, and the white

terminal serves as FENQJ-

—

5) OUTPUT Terminal 1is the output terminal to be used when this inst-
rument 1s utilized as a DC amplifier, and enables
to obtain 1.5V output voltage in positive phase to
the full scale input value at each of the voltage,

current ranges.,
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Zero Adjusting
Knob

Test Prod
alligator Clip

3.2 rreparations

1) Set the use

clockwise to

3-3
is of 15 and 5 full scale in scale gradustion, and
either graduation shall be resad depending upon the

range.

shall be used for performing the zero adjustment
of the meter or for erasing the offset of the mea-
suring voltage, and has the variable range of the

full scale + 30% approximately.

1s a couple of Type 971 test prod and alligator
clip to be connected to 75NQJ side, and shall be

used at the time of measuring voltage. -

for measurement
selector switch to T5ng position rotated counter-

the extreme.

2) Make sure that the pointer of the meter is at the center of the

zero point, and if not, perform the zero adjustment correctly.

3) Connect the

line cord with an AC outlet (1 V 50 or 60 Hz).

4) Rotate the use selector switch from _Bng to VOLISor CURRENT,

to turn on the power.

5) At some 5 minutes after turning the power on, perform the zero

ad justment by means of the ad justing knob, and the stable state

for operation will be attained. The above are all for complet-

ing the measuring preparations.
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5.5 measurement of LC voltage

1)
2)

3)

Connect the test prod to VOLTStermingl.

Change the use selector switch to VOLTS,

[(9%]

Use the 5, 15 scale of the meter graduation, and read the

values as shown in Table 3-1.

Range Scale Multiple Unit
+ 1.5 mV 15 X 0.1 mV
o5 5 £ 1 "
*o15 n 15 £ 1 "
" 50 " 5 X 10 "
" 150 " 15 £ 10 "
" 500 " 5 X 100 "
" 1.5V 15 X 0.1 v
o5 5 X 1 "
R " 15 X 1 "
" 50 " 5 X 10 "
" 150 " 15 X 10 "
" 500 " 5 X 100 "

Table 3-1
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4) In case of performing the test, connect the alligator clip
to one end of the voltage to be meaéured and touch the ofher
end with the test prod, and select an adequate range.
Even if the 1.5mV range is provided with 500V by mistake on
this occasion, the overload protective circuit operates and

prevents this instrument from damage.

3.4 Measurement of DC current

1) The current measuring range of this instrument is 0,154 up
to 50m4 full scale. From the view of muaintaining the accuracy,
be careful so that no overcurrent flows, since the current
measuring circuit is not provided with a protective circuit.

2) Connect the current measuring terminal to the circuit, perform
the test and read the value depending upon the range 1n the same

manner as the voltage range.

3.5 Utilization as DC amplifier
Since this instrument employs a stable amplifier in which
a mechanical chopper is adopted to the DC-AC converter, the stru-
cture enables to use this instrument as a DC amplifier. This is
designed so that the output voltage at the full scale in each of
the voltage and current ranges is +1.5V or -1.5V, and the ampli-

fication degree of each voltage range is as shown in Table 3-2.



1) Influence from load

The resistance of the load connected to the output termi-

Voltage Range Amplification Degree
1.5 mV X 1000
5 X 300
15 ¢ X 100
50 ¢ X 30
150 n X 10
500 X 3
1.5 v X 1
5 o X 0.3
15 n X 0.1
50 " X 0.03
150 n X 0.01
500 n X 0.003
Table 3-2
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nal exerts on the indication accuracy and output voltage the

influence as mentioned below.

Indication accuracy

when the resistance of the load connected to the output termi-
nal is more than iOKn, the accuracy fulfills the specification
requirements, but when it is lower than the value as mentioned
above, the accuracy is lowered.

that the load is to be reduced when this instrument is used as

an amplifier while measuring voltage.

Accordingly, it is advised
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lhe output voltage of +1.5V or -1.5V full scale in proportion

to the input voltage or current can be taken out. When the

resistance of the load is more than 100K, the voltage ful-

fills the specified amplification degree,

but when less than

that, the output voltage is reduced as per the following equ-

ation depending upon the load.

Output Voltage v Ez___.;ﬁ..« E:

R:

2) Frequency characteristic

OJutput voltage opened
( )

Load resistance
( Ka)

Fig 3-1 shows one example of the frequency characteristic

of this instrument when used as an amplifier with the output

opened.

; ~=

-10 \\

-20

0.01 Hg 0.1 Hz 1 Hz

Fig 3-1

10 Hz
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4%, Operation Principle |
As shown in Fig 4-1, MODEL 115 High Sensitive DC Voltmeter
consists of the input circuit, DC-AC converter, AC amplifier,

synchronous rectifier, DC amplifier and power supply.

O— 1NPUT C-AC A C SYNCHRONOUS
(O— CIRCUIT CONVERTER AMPLIFIER RECTIFIER

‘ OUT-
PUT
D C
T AMPLIFIER [
POWER SUPPLY

Fig 4-1
4.1 Input circuit

The input circuit consists of a range switch, use selector
switch and low-pass filter provided with a overvoltage protec-
tive circuit. In this circuit, an input terminal is selected
by the use selector switch depending upon the voltage or current
to be tested, the range is changed by the input level, and then
the low-pass filter having an adequate cut-off frequency attenu-
ates the AC component that is doubled over the measuring signal.
when an overvoltage is impressed ﬁpon this filter, the diode
in the circuit is put to continuity thus preventing the DC-AC

converter and other parts from damage.
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4.2 DC-AC converter

The signal from the low-pass filter of the input circuit
enters into this DC-AC converter and is converted from direct
current to the alternating current of the commercial power fre-

quency by means of the mechanical chopper.

L1 g

[ T T 6 >
< 5N
1<°
£
4
Fig 4-2 e I =
AMA-

In Fig 4-2, the signal from the filter circuit is given to the
terminal (6), and the signal converted to the alternating cur-
rent comes from the terminal (7) into the input of the AC amp-
lifier. There, the signal is sufficiently amplified, is syn-
chronously rectified and becomes the output DC voltage. This
output voltage is subjected to negative feedback again to the
chopper terminal (1) via Ry, and improves the stability and -
linearity of the DC amplifier.
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4.3 AC amplifier

This is for amplifying the signal that was converted to
AC, and employs 3 step RO coupled amplifier circuit. The first
step of amplification particularly uses FET for obtaining high

input impedance.
4.4 Synchronous rectifier

The synchronous rectifier is functioned to discriminate
the polarity of the signal that was converted to the alternat-
ing current and to perform rectification, and the circuit em-
ploys such a circuit as shown in Fig 4-3.in which diodes are

used.

AWV

:

Fig 4-3

-

]



4.5 DC amplifier

This is for amplifying the signal that was converted again
from alternating current to direct current, amplifies by the
differential amplifier through the emitter follower and obtains

the output voltage by the emitter follower.

4.6 Zero adjuster
This produces the stable small voltage of positive and ne-
gative polarity by utilizing the forward characteristic of the
diode, and gives it to the input circuit via the variable re-
sistor for zero adjustment, thus attaining the zero adjustment.
The variable range of the adjustment is approx. 30% of the full

scale.

4.7 Power supply
This consists of the regulated +15V and -15V power supply,
AC 6.3V for driving the chopper and for illuminating the range

dial, and AC 6.3V, 0, 6.3V for synchronous rectification.
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Maintenance
5.1 Internal inspection

The internal inspection can be performed by pulling out
backwards the top, bottom and both side boards after unfasten-
ing and removing the two screws provided at the back of the
case.

Fig 5-1 shows the arrangement plan of the respective parts

at the time when the both side boards are taken off.

RVy RVzRVse RVz

L[

X

| [ [:: é] 1% d:iﬁ |
[k
| S A

I I VA

: /
Power
Yoltage ; Fuse Chopper
Divider Power Supply
F 3
(o)
o <>_ | ____RYV;
Q’\\\\\\\\va
L ]
Fig 5-1
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5-2 Adjustment and calibration

If this instrument does not fulfill the specification re-
quirements after having not been used for a long time or having
been repaired, the adjustment and calibration shall be conducted

in the following methods.

1) Adjustment of the constant-voltage circuit
First adjust the negative power circuit to -15V by means of

the variable resistor RV, and then adjust the +15V by RV.

2) Calibration of meter
Voltmeter range
Bring the variable resistor RV5 for zero adjustment to the
center position of the rotary angle, and adjust the variable
resistor RV so that the meter pointer comes to point at
the zero position.
Then, apply the calibrating voltage (1.5V) to the 1,5V range,
adjust the variable resistor RVy so that the output voltage
becomes 1.5V, and adjust the full scale of the meter by the

variakle resistor RVp.

Ammeter range

Flow the calibrating current (1504i) to the 1504A range, and
adjust the full scale of the meter by the vsriable resistor
RV3,



5.3 Repair
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Frior to delivery out of our factory, this instrument has

been carefully assembled and adjusted

inspection under severe control.

, and been subjected to

but, if a trouble ever hap-

pens due to a casual accident or termination in the life of

the component parts, the voltage distribution to the respect-

ive parts shown in this section shall be referred.

Table 5-1 shows one example of voltage distribution to the

respective parts at the time of no signal.

These voltages are

the values measured on the basis of grounding.

Table 5-1
Transistor Emitter source base gate Collector drain
Gk | 136y 9.2 v
92 125372 | Z0.69 ~0.09 7.1
T N -0.71 -0.15 s T
” " =09 T omg 14.5
Q5 " -8 T 00 9.4% o
ws | v -1.48 T loles T 7 )
Qv " h _:__:-_086 R 14,5 o
Qs " -0.83 .75 -1.48
Qp | 25B56 4.0 7.1 0.6 |
G | 2sc372 o 0.6 I
Qo M9O6kA | -27.6 -27 -15
&2 | 2SB56 ST 15,2 BT —
Q:r|2sC372 - -23.6 23 -15.2
G1s| 25B56 -7 =7.2 -15.2
5|/ M906MA | gt T T 15.6 27.6
«16| 2SB56 23.2 |73 15.6
¢ x7| 250372 0 0.6 15.6 o
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