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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

BIKIKUSUI
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1. GENERAL

Model 18314718514 AC Voltmeter is identical except their measuring
ranges. This operation manual explains Model 1831A primarily,

giving difference alone of Model 1851A being enclosed in C J.

The 18314/1851A is a high-sensitivity 2-pointer electronic AC voltmeter
which indicates two sigmals at the same time. The voltmeter is
made of solid-state electromics, comsume less power, amd compact

and 1ight., It imdicates the meam value of the measured signal.

The measuring ramge selectiom system is very convenient. When the
black button on the knob 1s pushed-ln and locked, both CH1 (INPUT 1)
and CH2 (INPUT 2) car be switched at the same time in gang. When
the button is pulled-out amd umlocked, CHl and CH2 cam be switched

- mutually indepemdently. It also is possible to switch CH1 and CH2
at the same time with a certain level difference.

The AC Voltneter coneists of " an impedamce converter with high imput
impedance, a voltage divider, a preampllfier, an indicator circuit,
an output circuit amd a constant voltage circuit for each of CH1
and CH2 mutually independently. The ground lines of the circuits

can be connected to or floated from the chassis ground with the
% GND-mode switch.

The measuring range is 0.1 mV ~ 300 V rms (-80 ~ 52 dB) (0.1 mV ~
500 V rme (-80 ~ 56 dB) ] divided imto 12 sub-ranges in 10-dB steps.
The scales are graduated in equal divisioms in r.m.s. value of

sinusoidal wave. The measuring frequency range is 10 Hz ~ 500 kHg.

The output termimals of CH1 amd CH2 provide AC output voltages of
approximately 1 V [:approxinately 1.5 V'J at full scale. ‘Thus,

the AC voltmeter can be used also as a monitor‘or a preamplifier.
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Model Ro,:

Indicating meter:

Scale values:

Input terminals:

_Input resistance:

Imput capacitance:

2. SPECIFICATIONS

AC Voltmeter
18314/18514

2-pointer type, dual scales in differemt
colors, 1 mA FS for both scales

r.m.s8. value of simusoidal wave, and dBm value
with 1 mW 600 Q as reference. '

dBv value with 1 V as O dB.

"BNC-type receptacle and GND terminal

1 Mg +3, for each range

40 pF or less, for each raage

Maximum allowable imput vol tages

1V ~ 300 mV (1.5 =V ~ 500 nV ] ranges

AC compoment: 150 V im rms value, £200 V in peak value
DC compoment: 1400 V

1V ~3007 E 1.5V ~5007V ] ranges

AC compoment: 300 V (500 V ) im rms value,

£450 V (700 V ) inm peak value

DC compoment: $400 ¥V

Ranges:

RMS scale:

12 ranges

1/3/10/100/300 nV amd 1/3/10/30/100/300 V
(1.5/5/15/50/150/500 =V ard 1.5/5/5/15/50/150/500 V )

dBv, dB scale:  -60/-50/-40/-30/-20/-10 and 0/10/20/30/40/50 dB
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Accuracy:

Stability:

+3% of full scale at 1 kis

‘Better tham 0.5% of full scale for +10%

variation of power lime voltage

VOpcfating énbiént ti&peratﬁro réigé: 5% - 35°C' (41°F ~ 95°F)

Operatimg ambiemt humidity range: - Up to 85% RH

Temperature coefficient:  0.04%/°C (for reference only)

Frequemcy characteristics: 10 He ~ 500 kHz ... t+5% with reference

Noise level:

Output terminals:

Output voltage:

Distortior factor:

Frequency respomse:

Power requirements:

to 1 kHz

20 Hg ~ 200 kHz ... +3% with reference
to 1 kHsz

Less than 1.5% of full scale when input
terminals are shorted and at GND-mode

switch is the GND position.
S-way binding posts, 19 mm‘(3/4") spacing

1 (1.5 V)rme +5% at full scale of "1.0"
("15" ) scale

Less than 1%, at full scale amd at 1 kHgz

With imput resistor 10 MQ amd input capacitor
30 pF conmected to output terminal,

+1 dB
-% 4B

10 Hz ~ 200 kHz
100/110/117/220/230/240 V (selectable by
internal tap connmection), 50/60 Hz,
approx. 6.0 VA



" Dimensions: | 134 (W) x 164 (H) x 270 (D) mm
(5.28 (W) x 6.46 (H) x 10.6 (D). in.)

. Maximum dimensions: 140 (W) x 190 (H) x 340 (D) mm
‘ (5.51 (W) x 7.48 (H) x 13.4 (D) inm.)

Wéightf A i "Approx. 4.3 kg (9.5 1b.)

Accessories: : - Type 942A terminal adaptors ..... 2
Operation manual «........ sesees . 1 copy
.y
-
o -h -
&



3. OPERATION INSTRACTIONS

3.1 Explanation of Front and Rear Panels
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(1) |

(2)

(3)

(4)

(5)

(6)

POWER

The pushbuttom switch for meter power ON-OFF,
The depressed and locked positiom is for ON.
As the buttom is pushed agaim, it pops out

~ "imto the OFF positiom. The meter poimters

INPUT 1 (CH1)

range switch:

INPUT 2 (CH2)
range switch:

Range switch
lock button:

INPUT 1
termimal:

INPUT 2
termimal:

may deflect irregularly for approximately
10 sec after the power is. turned OF, but this

is not an abmormal irdicationm.

The kmob located in the cemter of fromt panmel,
for selection of 12 ramges convering a total
range of 1 mV ~ 300 V (1.5 mV ~ 500 V). The
black figures on the left-hamd side are for
mV values and those on the right-hand side

are for V values. The blue figures are for

dB values. The imner arrovw kmob is for ramge
selection of INPUT 1 ard the outer roumd kmob
is for that of INPUT 2. |

The black button on the inner knob. The depressed
and locked position is for simultaneous

switching of INPUT 1 and INPUT 2 in gamg. The
unlocked amd popped out poaition is for switchimg
of imdividual chamnels.

The termimal to which the signal to be measured
is applied. Comsists of aVBNC—type receptacle
and a GND binding-post terminal. Comnection
can be conveniemtly made with a BNC-type.

Connection can be made also with a banana plug
for to the center conductor of the receptacle.
When "Kikusui 942A Terminal Adaptor" is inserted,
connection can be made with a Eanana plug, spade
lug, alligator clip, 2-mm (0.079 in.) tip or a
wire of smaller than 2 mm (0.079 in.) as is the

case for the GND terminal.



(7) = Indicating

meter:-

(8) (9) ZERO
ADJUSTMENT :

The outer conductor and GND terminal are
electrically connected to or floated from
the meter panel and chassis with the GND-

mode switch.

The indicatihg meter has two pointers --
black pointer for INPUT 1 and red pointer
for INPUT 2. It has four scales as follows:

1) "m.om ["15"]) scale:

For 1/10/100 mV and 1/10/100 V
(2.5/15/150 mV and 1.5/15/150:Yj rénges.
Scale "1.0“ E”IS"J at 1 [1.53 mV range
is for 1.0 (1.5) mV and at 100 (150) V
range is for 100 [150) V.

2) na3n ["5"] scale:

For 3/30/300 mV and 3/30/300 V
5/50/500 mV and 5/50/500 V_ ranges.
Meanings of scale figures are,the.éame
with those of the case of "1.0" E"15Q]

. scale.

3) "dBm" scale:

For measurement in dBm value with
reference to 1 mW 600 £. The same scale
is used for all of 12 ranges of -60 to
+50 dBm. ‘

L4) "4Bv" scale:

For measurement in dBv value with reference
to 1 V. The same scale is used for all of

12 ranges of -60 to +50 dBv.

The black screw (8) is for mechanmical zero
adjustment of INPUT 1 pointer (black) of

indicating meter; the red screw (9) is for

" mechanical zero adjustment of INPUT 2

pointer (fed).

-7 -



: (lO)zfﬁGND-mode

switch: -

(11) (12) OUTFUT

TERMINALS :

The INPUT 1 circuit and INPUT 2 circuit are
mutually independent and their ground circuits

are‘floated from the chessis, casing and panel. .

“With this GND-mode switch, the ground circuits

of the channels can be connected to or floated

from the chassis ground. ) .-

When this switch is thrown to the GND position,
the outer conductor of the BNC receptacles
(which are»greund lines of the input circuits)
and the ground ferminals (ground "1 " of
INPUT 1 and ground "¢, 2" of INPUT 2) are con-
nected to the case ground "1'" with respective
resistors of which resistances are sufficiently

low;as’compared with the input resisténces.

When this switch is thrown to the OPEN position,
the groundA"gn " of INPUT 1 and the ground "{72"
of INPUT2 are floated from the case ground "L "

and, therefore, the instrument can be used as

. two mutually independeﬁt voltmeters.

The output terminals on the rear panel; which
provide output éignals when the meter is used

as an amplifier. OUTPUT terminals (11) provide
the output for INPUT 1 and OUTPUT terminals |

" (12) provide that for INPUT 2. The black ones

are ground terminals.

Connection can be most conveniently made with

2-pin banana plugs connected to a coaxial cable.

Connection can also be made as is the case for

» "Kikusui Ty§e1942A" Terminal Adaptor, With

banana rlugs, spade lugs, alligator clips, 2-mm
(0,079 in.) tlps, or wires of 2 mm (0.079 in.)

" or less.



3.2 Preparatioms for Measurement

1) Turm OFF the POWER switch at the left-hand side on the

2)

3)

4)

5)

6)

frornt pamel.

Check that the pointers are accufately in the centér of the
zero scale positiom. If they are mot in this positionm,
adjust them accurately to this position. If the meter power
hag been turned OF, turm it OFF and wait for approximately S
minutes so that the poimters are stabilized in positioms close

to the zero positiom and then perform the zero adjustment.

Connect the meter power plug to an AC line power outlet of
100 V (or 110/117/220/230/240 V in conformity with internal
tap selection) 50/60 Hgz AC.

Set the range selector im the 300 V E 500 v ] position.

Turn ON the POWER switch. The Power pilot lamp will light
indicating that the meter power is turned on. The meter
pointers may deflect irregularly for about 10 seconds when
the switch is turned ON or OFF, but this is not an abnormal
indication. '

When the poimters are stabiligzed, the meter is ready for

measurement.

3.3 AC Voltage Measurement

1)

Vhen the measured signal level is low or the measured signmal
source impedance is high, the input lime is susceptible to
external noise. To guard against noise, shielded wires or a
coaxial cable should be used depending on the mnoise frequency.
When the measured signal is a low frequemcy and a higher level

and its source impedance is low, measurement can be conveniently



performed using the 942A Terminal Adaptor which is supplied

as an accessory of the meter.

Note: ¥For 1 mV [1.5 me] range measurement, the use of
shielded wires or a coaxial cable for the input line

is recommended.

2) 1In order to prevent overload to the meter, start measuring
with the highest range and gradually lower the range observing
' the pointer deflection.

3) Use the "1.0, 3" ("15, 50" ) scales of the indicating meter.
The scale values are shown in Table 3-1.

Table 3-1
Range Scale Scale factor | Unit Gaii
1V ( 1.58V)-60dBm | 1.0(15)| x1 (x0.1) | mV 60dB
3aV (5 m¥)-50dBm | 3 (50)| x1 (x0.1) | =V | 504B
100V ( 15 =V)-40dBm | 1.0(15)| x10 (x1 ) | aVv 404B
30mV ( 50 mV)-30dBm | 3 (50)| =x10 (x1 )| wV 304B
100mV (150 m¥) -20dBm | 1.0(15)| x100(x10) | wv 20dB
300mV (500 m¥])-10dBm | 3 ((50)| x100(x10) | m¥ 10dB
1Vv( -1.5V) odBe | 1.0015)| a1 (x0.1) | ¥ 0dB
53V( 5 V) 10dBm [ 3 (50)| = (x0.1) | v ~104B
10V(-15 V) 20dBm | 1.0(15)| =0 (=1 )| ¥ -204B
30V( 50 V) 30dBm | 3 (50)| =10 (x1 )| ¥ -304B
100 V(150 V) 40dBm | 1.0(15)| xw00(x10) | v -40dB
300 V(500 V) 50dBm | 3 (50)| =x100(x10) | v -504B

4) To measure the input voltage in dBm value with reference

to

1 mW 600Q, use the common dBm scale and determine the value as

follows:

- 10 -




The "O" positiom in the center positiom of the dBn scale
represents the level of each range. Add the dﬁm value of the
range to the dBm value indicated by the pointer, to determine
the dﬂm value of the measured signal.

Example 1: When the pointerxindicétion is 2 (dBm) af the
‘ 30 dB (30 V) [ (50) ] range," determine the
signal level as '

24+ 30 = 32 dBm

Example 2: When the pointer indication is 1 (dBm) at the
"-20 dB (100 mV) ( (150 mV) J range, " determine
the signal level as

1+(=20) =1 -20 = -19 dBm

3.4 AC Current Measurement

 To measure a AC current (I) with this meter, feed the current
through a non-inductive resistor of a known régistahce (R) and
measure the voltage drop (E) developed acroass the resistor.
The current ban be determined as I = E/R. In this case, note

that the "-" input terminal of the meter must be grounded.

Example: Measure the heater current of a vacuum tube
(nominal 6.3 V. 0,3 A).

Assume that a non-imductive resistor of 0.1 Q'was
connected as shown in Pig. 3-3 and the meter reading

wag 29 mV. The current can be determined as follows:

I =—29—‘—ig'—3— = 290 x 1077 (4) = 290 (ma)

- 11 -
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942A AC VOLTMETER

- R < a O
013 E 'C)
Fig. 3-3

3.5 Use as an Output Meter

3.6

Measurimg the voltage (E) developed across a certain impedance (X),

- the apparent power (VA) in the impedance (X) can be determimed

as VA = Ez/X. Assuming that the impedance (X) is a pure resistance

(R), the power (P) consumed in the resistance (R) is calculated
as follows:

P = E2/R

Since the meter scale is graduated in dBm value, the power cam

‘be directly read im the dB value whem the resistance (R) is

600 Q. If the load resistance is within a range of 1 § to 10 Kg,
the power can be read in decibels by adding the value obtaimed from
the decibel conversiom charts, Figs 3-4 and 3-5.

Waveform Errors

This meter is a "mean-value indicating" AC voltmeter which
imdicates a value proportional to the mean value of the measured
voltage. The meter scale are calibrated in the r.m.s. value of
a simusoidal wave. If the measured signal waveform is distorted,

the meter does not indicate the correct r.m.s. value but errors

.12 -



are introduced. Rates of errors caused by waveform distortions

are shown in Table 3-2.

Table 3-2
r.B.8. Meter
Measured voltage value indication
| ®) ®
Amplitude 100% fundamental wave 1100 - 100 -
100# fundamemtal wave 100.5 100
+10% 2nd harmomic wave
100% fundamental wave 102 100 ~ 102
+20% 2nd harmomic wave
100% fundamemtal wave 112 100 ~ 110
+50% 2nd harmonic wave
100% fumdamental wave 100.3 95 - 104
+10% 3rd harmonic wave
100% fumdamental wave 102 94 ~ 108
+20% 3rd harmomic wave
'100% furdamental wave 112 90 ~ 116
+50% 3rd harmomic wave

3.7 How to Use the Decibel Chart

1) Decibel

Bel (B) is & unit of measure for comparing two power levels
‘in terms of the commom logarithm with 10 as its base.
Decibel (dB) is one-tenth of Bel (B) as imdicated with the
affix "d" and it is expréssed as follows:

dB = 10 logg —%f—-

In other words, the dB value indicates the ratio of power Pp

with respect to power P; im terms of the common logarithm

multiplied by a factor of 10.

-13 -



; E> I,
dB = 20 loglo —EI. ~or 20 loglo “EI—

Though decibel imitially was meamt for represemtimg the ratio
of power levels, it since lomg ago has become to be used inm
a broader sense to indicate a raﬁid between two mumbers ia
terms of common logarithm. ‘ B

For an example, when the imput voltage of an amplifier is
10 »V and its output is 10 V, the gaim is 10V/10mV = 1000.
In terms of decibel,'the amplifier gain is expressed as
follows:

10V
Gain = 20 log)y Jo o7 = &0 (4B)

.Por a standard RF signal generator for another example, its
output voltage is givem in terms of dB value with reference
to 1 uV. VWhern the output voltage is 10 mV, it is expressed
as follows: ‘

10 =V
10 wV = 20 log T 5~ = 80 (dB)

When given in a dB value, the reference value or the O dB
value should be imdicated. In the case of the migmal generator
of the above example, the output voltage should be indicétod

as 10 =V = 80 4B (1 BwY = 0 dB) with the O dB value given

enclosed in parentheses.
2) dBm, dBv

‘Term dBm means dB(mV). It represents a power ratio with
reference to 1 mW as 0 dB. In general the term is for a

case that the impedance of the power measuring point is 600 Q
or the term signifies dB (mW 600R).

- When the power and impedance are specified as above, decibel

; can represent voltage and current as well as power. Term
Qo

s dBm is given in reference to the values as follows:
o

Il - 14

N3



0OdBm =1 m¥ or 0.775 V,
or 1.291 mA

Term dBv represents a voltage ratio with reference to 1 V
as 0 dB. This term is widely used im audio enmgineering as

it providas»a convenient means of voitagn ievel conversion.

- 8ince the decibel scales of the AC Voltmeter are graduated im
such dBm and dBv values,the indicated value must be converted
when other value than "1mW, 600Q" or ”IV' is used for the
reference value. Due to the mature of the logarithm, correctiom
can be accomplished by adding a certain value to the meter
reading. Refer to Pigs.‘3—4 and 3-5 for the correctiom values.

3) Decibel Comversion Chart

Fig. 3-4 shows a chart for coaverting ratios into decibel
values. Decibel values are different according to whether
the ratio is of powver (or equivalent) or it is of voltage or

current.
Example 1: What dB is 5 mW with reference to 1 mW?

Since the ratio is of power, the left-hand scale must be
used. Calculating 5SmW/1mW = 5, the dB value is known

to be 7 dB (mW) as indicated by the dotted line in the
illustration.

Example 2: What are 50 mW and 500 mW in dB values with

reference to 1 mW?

When'the ratio is larger than 0.1 time or higher than 10,
decibel values must be calculatgd thfough addition or
subtrgction using the relationship shown in Fig. 3-4.

- 15 -




50mW = 5 mW x 10 = 7 + 10 = 17 4B

500 oW = 5aW x 100 = 7 + 20 = 27 4B

Table 3-3
Ratio Decibel
" Power ratio | Voltage or current ratio
10,000 =1 x 10% 140 4B 80 dB
1,000 =11 10° 30 dB 60 dB
100 =1 x 102 20 4B 40 dB
10 =1 x 101 10 dB 20 dB
1 =1 x 10° 0 dB 0 dB
0.1 =1 x 101 -10 dB -20 dB
0.01 =1 x 10-2 -20 dB -40 dB
0.001 =11x103| -30 dB -60 dB
0.0001 = 1 x 10~4 -40 4B -80 4B

Example 3: 'What is 15 mV im dB(V) value?

Since this decibel is referenced to 1 V, calculate at

first as 15mV/1V = 0.015.

Kext, usimg the voltage/current

scale, calculate as 0.015 = 1.5 x 0.01 = 3.5 4+ (-40) =
-36.5 dB(V) or in the reverse as 1V/15mnV = 66.7.

66.7 = 6.67 x 10

4) Decibel Additiom Chart

16.5 + 20 = 36.5 aB(V)

Fig. 3-5 shows an additiom chart which is used when calculating

the power from the dBm value determined by this meter.

Example 1:

e

The voltage across the voice coil of a speaker
of 8 Q was measured with this meter and the
indication was -4.8 dBm. What was the power

(apparent power) being sent to the speaker?

- 16 =




Referring to Fig. 3-5, the value to be added is determinmed

to be +18.8 as indicated with the dotted line in Fig. 3-5.

The pover level can be known by adding this value to the

indicated value as follows: '
dB (m¥, 8Q) = -4.8 + 18.8 = +14

The value of 14 dB (mﬁ 89) can be converted referring
to Fig. 3-4 as 14 dB (mW, 8R) —> 25 mW.

.Example 2¢ What voltage (V) is required to feed a power of

‘1 W to a load of 10 kQ.

Since 1 W is 1000 mW or 30 dB (mW), a voltage which will
give 30 dB (mW, 10 kQ) should be calculated. Referrimg
to Pig. 3-5, the value to be added for 600 2—10 kR is
kmown to be -12.2. Therefore, the indicatiqn of this
meter should be 30 - (-12.2) = 42.2 on the dB (m¥, 600 Q)
scale. The required voltage is such that it causes a
deflection of 42.2 - 40 = 2.2 dBm om the 40 dB (0 ~ 100 V)

((0 ~ 150 V) ) range. Thus, the voltage is calculated to be

42.2 dBm = 100 V.,

- 17 -
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~ INPUT 1

INPUT 2

4. OPERATING PRINCIPLE

The 1831A/1851A AC Voltmeter consists of an input circuit,

preamplifier, meter driver, and power. supply for each of two

channels of INFUT 1 and INPUT 2. When the GND-mode switch is

~the GND position, fhe ground line of each circuit is connected

through a resistor to the ground line of power supply and
chassis. Thus, the ground lines of INPUT 1 and>INPUT 2 are .
mutually isolated and also floated from the ground of chassis
aéd casing through resistors. If the GND-mode switch is the
OPEN position, the groundkline,of each circuit is floated

from the ground line of the power supply and chassis.

‘The parts numbers not enclosed in.the parenfheses are for

~INPUT 1 and those enclosed in the parentheses are for INFUT 2.

e METER
- | _INPUT : -1
O— , =>{ PREAMPLIFIER DRIVER
| T cIRCUIT L ]
POWER | :
| OUTPUT A
SUPPLY : | cIRCUIT ‘
METER
| | | oRIvER
INPUT o
o—- _ PREAMPLI
CIRCUIT ' FIER
POWER OUTPUT |
SUPPLY - CIRCUIT C
Fig. 4-1
- 18 -
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4.1 Imput Circuit

The input circuit comsimts of a lst-stage attemuator (0/60 dB),
ar impedance comverter, and a 2md-stage 10-dB-step 6-range
attenuator (0/10/20/30/40/50 dB) as showm im Fig. 4-2.

" S1A—1
- —O<O
t ] A % Ot O—
S1A—2 :

Fig. 4-2

The imput sigmal is fed to SlA-1 whem the range switch is in
a position of 1 mV ~ 300 mV [1.5 =V ~ 500 nV] or through
S1A-2 when the range switch is im a position of 1 V ~ 300 V
[1.5 V ~ 500 V] . After being attenuated as required, the
input sigral is fed to the impedance comverter which has
transistors Q101 and Q102 (Q201 and Q202) with FET for the
initial stage and which provides a high input‘impedance and
a low output impedamce. Then the sighal‘is fed to the 2md-
stage signal attenuator which attenuates the signal level to
approximately 1 mV[approximately 1.5 mV) . Diodes CR10l and
CR102 (CR201 amd CR202) are for protection against overvoltage
input.

4.2 Preamplifier

The preamplifier amplifies the low level signal received from
the input circuit. It is a negative feedback amplifier

congisting of three transistors.
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4,3 Meter Driver

4.4

The indicating ﬁeter driver circuit has transistors Q405 and
Q406 (Q505 and Q506). The signal is fed from the collector

of Q405 (Q505) to the emitter of Q406 (Q506) through a current
feedback circuit. . ... . . - : . C

Fig. 4-3

Dué to the above, the diode operates with a current almost
constant, thereby improving its non—linearity and pfoviding a
linéar scale. Fig. 4-3 illustrates this function. The current
for the positive cycles of fhe amplifier output voltage flows
a->b—>c->d and that for the negative cycles flows d >b —>c¢ -—>a.
The indicating'meter deflects representing the mean value of

this current.
Output Circuit

The collector voltage of transistor Q402 (Q502) of the
preamplifier is amplified by transistor Q404 (Q504) and the
amplified signal is delivered for an external use. Thé
output terminal voltage is approximately 1 V [:approximately
1.5 V] rms when the indicating meter is deflected to the
full acale.
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4.5

Power Supply

The power supply circuit has two constant-voltage circuits for
+11 V supply amd +25 V Qupply. The +25 V comstant-voltage
circuit has zener diode CB}O} (CR308) which provides the reforencc
voltage, transistor Q302 (Q304) which anplifies the error
voltage, and transistor Q301 (Q303) which controls the voltage
in aéries in order to provide the constant voltage supply.

The +11 V constant-voltage supply is derivéd from the reference
voltage. Diode CR304 (CR309) is for circuit protection.
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5. MAINTENANCE

5.1 Inspection of Internal Components

To gain access to the intermnal compoments, remove the top .

cover after removing the two clamping-screws on the top and

other two clamping-screws at each of right and left side and

k remove the bottom cover after removing the four clamping-screws

at the bottom. The layouts of components are shown in Figs.

5.1 and 5.2.

R311 R 427 R 428
=
A-3 BOARD - @
POWER | C415
SUPPLY | A-4, 5 BOARDS
== ————=
| .
| A-1 BOARD
i
i INPUT CIRCUIT
U T e SR
INPUT-1 CHANNEL
Fig. 5-1
PREAMPLIFIER
A-4, 5 BOARDS NMETER DRIVER
OUTPUT CIRCUIT
C515 R312
A-% BOARD
POWER ,
_— R528 R527 |  SUPPLY
S ]
! K !
| : @  A-2 BOARD |
: | Cc212 INPUT cmcm['r_ll

INPUT-2 CHANNEL

Fig. 5-2-
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5.2 Adjustment and Calibration

When the meter is found that it does not satisfies the

specification after a long period of use or after repair,

adjust ard calibrate the meter as follows:

(1)

(2)

(3)

Adjustment of Constant-voltage Circuit

Connect a DC voltmeter between the emitter of transistor

Q301 (Q303) of power supply circuit and the ground} So

adjust potentiometer R311 (R312) that the voltmeter reads
+25 V. (The items enclosed in the parentheses are for the
INPUT-2 channel.)

Calibration for High amrd Low Frequency Ranges (Preamplifier)

Before calibrating the meter, perform ZERO adjustment of
the meter as explaimed in Par. 3.2 (2). Then, proceed as

follows:

Set the RANGE switch in the 30 mV C 50 mV J position. Apply
a‘éalibration voltage (a sinusoidal waveform of low distortion)
of 30 mV ([ 50 m¥ } 1 kHz to the input terminal. So adjust
potentiometer R428 (R528) of the preamplifier that the

meter pointef deflects accurately to the full scale position.

Next, set the calibration signal frequency at 500 kHgz. Adjust

trimmer capacitor C415 (0515) in the same manner as above.
Adjustment of lst-stage Attemuator

Set the RANGE switch in the 1 V ( 1.5 V) position. Apply
a calibration signal of 1 V [ 1.57V]) 1 XHz to the input
terminal. 'So adjust potentiometer R115 (R215) of the
attenuator that the meter pointer deflects to the full

scale position.
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Next, set the calibration signal frequency at 500 kHz.
Adjust trimmer ecapacitor €112 (€212 in the same manner

as above.

Repeat alternately the above adjustment procedures at 1 kg
and 500 kHgz for several times or until both conditions are
satisfied at the same time.

(4) Adjustment of Output Amplifier

Set the RANGE switch in the 1 V [ 1.5 V) position. Apply
a calibration signal of 1V (1.5V]) 1 g to the imput
terminal. So adjust potentiometer R427 (R527) that the
voltage delivered to the output terminal is made 1 V

(1.5v). ‘

Note: Perform the above adjustments of (2) throughk(4) for both

INPUT-1 channel (the black pointer) and INPUT-2 channel
(the red pointer).

5.3 Troubleshooting

The meter is manufactured under strimgént quality control amd
should be free of troubles. However, when it has failed due
to agimg or other cause, check it referring to the circuit
voltage charts given im this section. The mormal circuit
voltages when no signal is appliéd to the meter are shown in
Tables 5-1, 5-2, and 5-3. These voltages are as measured with
reference to the ground using Kikusui Model 107B or 107C
VOLT/OHM METER, the input impedance of which is 11 MQ.
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(1)_ Impedance Converter (A-1 and A-2 boards)

Table 5-1
Emi tter Base Collector
Transistor v )
) : (Source) (Gate)‘, (Draln)‘
Q101l, Q201 25K30A 6.7V 20.0 V
Q102, Q202 25C945 6.0V 6.6 V 25.0 V¥

(2) Preamplifier, Meter Driver, and Output Circuit (A-4, 5

boérdu)
"Table 5-2
Transistor Bmitter ‘Base Collector
Q401, Q501 25C372 4.4V
Q402, Q502 25C372 | 5.5V 6.1V 10,4V
Q403, Q503 254495 | 5.0V 4.4 V 3.0V
Q404, Q504 2SCOU5 9.8 V 10.4 V 20.2 V
Q405, Q505 2s8C9L5 5.5V
Q406, Q506 2s5CoL45 4.8V 5.5V 11.2 V
(3) Power Supply (A-3 board)
Table 5-3%
Emi tter Base
Semiconductor devices (Cathode) | (Anode) Collector
-Q301, Q303 2sD381 25.0V 25.7V 41.5 V
Q302, Q304 25C945 1 v 11.6 V 25.7V
CR303, CR308 RD11lE 11 v O vV
CR305, CR310 EQAO1-07S 32.0V 25.0V
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5.4 AC Line Voltage Modification

In order to be applicable to various AC line voltages, the
primary winding of the power tramsformer is tapped for 110 V,
117 V, 220 V, 230 V and 240 V in addition to 100 V. . To |
change the AC 1ine‘volt§ge of the neter, remove the transformer
cover and change the tap to the required ome. The color
coding of the taps is shown in Table 5-4.

Table 5-4
.Tap wire color Tap wire mumber Voltage (V)
Black 0 0
Brown 1 100
" Red 2 110
Qrange 3 117
Yellow 4 220
Green 5 230
Blue 6 240
|
Qo
)
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