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SAFETY

®Power Source
This equipment operates from a power source that does not apply more than
230 V rms between the supply conductors or between either supply conductor
and ground. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

®@Grounding the Product
This equipment is grounded through the grounding conductor of the power cord.
To avoid electrical shock, plug the power cord into a properly wired
receptacle before connecting to the equipment input or output terminals.

®Use the Proper Power Cord
Use only the power cord and connector specified for your product.

®Do not Remove Cover or Panel
To avoid personal injury, do not remove the cover or panel. Refer servicing

to qualified personnel.
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@Yol tage Conversion
IT the power source is not applied to your product, please refer to changing
the line voltage.

®Use the Proper Fuse
To avoid fire hazard, use a fuse of the correct type.

©Do not Operate in Explosive Atmospheres
To avoid explosion, do not operate this product in an explosive atmosphere.

@If the equipment is used in a manner not specified, the protection
provided by the equipment may be impaired.
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1. GENERAL

VT-185, VT-186, and VT-187 are dual-channel electronic voltmeter sets
having two independent AC voltmeters in a single cabinet. Two-pointer
meter allows easy dual measurements and inter-channel comparisons

VT-185, VT-186. and VT-187 also are wideband, high sensitive voltmeter for use
anywhere voltage measuremenls are made, with a remole control unit. The easy-
to-use voltmeter provides frequency response as wide as SHz to IMHz,
measurable range from 0.3mV MlmV: to 100V 7300V, . and input impedance of
10MQ. The optional remote control feature is convenient for measurement
in production lines.

The Model VT-187 is same as VT-186 type in design and specifications. Range
indicator lamp is prepared on the top side of dual pointer meter and remote
control of range switching is available to check the input range

VT-187 is measuring range can be remolely controlled by RT-G2A. (VT-185,
VT-186: RT-61A)

1.8 =

VT-185 + VT-186 } VT-187 W@ A it EMERT - 1E8 [ 8 5
AR 2 M EIERF o PRI EL - B i 5 [0 0 5 0 85 2
LR M dE Ayt d -

BRULLAst  HERBZEBEImME » VT-185 « VT-186 X VT-187 H &
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BT 2 AR FE M SHz £ IMHz » I & ERZ HEEL 0.3mV  ImV |
FE 100V " 300V, » REAHMB MO o
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VT-187 2 %3t B EE VT-186 18R » E¥H W L Z B BER LED -
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VT-187 Z 8% 288 & RT-62A < (VT-185 J VT-186:RT-61A)



As marked on equipment

Symbol Explaination/Description

Caution. refer to accompanying documents for details

Protective conductor terminal

Frame or chassis terminal

Function earth terminal

- ¥ ® B

This manua! covers three models, VT-183, VT-186 and VT-187.

Most description are common to Lthese models

Where there are differences. the descriptions for the VT-185 are shown
enclosed by = ! .
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2. FEATURES

®Two power source circuits, positive and negative, are provided for very
stable DC bias and recover from any overload in a very short time.

@Small-sized compact construction is easy to carry and large-sized two-
pointer meter is easy to read.

©Four-scale dial plate and red and black pointers allow quick. and accurate
voltage reading.

®Number of adjusting trimmers are minimized with amplifiers that are
precisely calculated in open loop gains and are negative feedbacked
through metal-film resistors as accurate as 1%
Amplifier characteristics therefore are [ree from secular change.

©lnput impedance is as high as 10MQ on all ranges and its parallel
capacitance less than 45pF.
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®lIndirect attenuator switching by relay and FET (field-effect-transistor)
switch provide higher reliability, signal-to-noise ratio, and inter-
channe! crosstalk thar most previous direct method of rotary switch.

®Remote range selection is possible in a simple way that optional remote
control unit “RT-62A" can be connected to VT-187. since is attached remote
function. (VT-185. VT-186: RT-614)

&Two channel range seiting can be made either individually or together {in
interlocked manner).

@A ground mode selector may float measuring circuit above ground.
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3. SPECIFICATIONS

[Meter Section]

Measurable

voltage :

Mmy

dB

‘ dBm

0.3mV to 100V in 12 ranges:

0. 3mV. 1mV, 3mV,
0.3v, 1V, 3V,
scales.

to 300V
1mV, 3mV,
v, 3V,
scales. :

10mV,
10V,

30mV,  100m\,
30V and 100V full

in 12 ranges:
10mV. 30mV, 100wV, 300mV,
1OV, 30V 100V, 300V full

: —90 to —40dB T —80 to +—30dB,
(0cB=1V)

: —% to —42dBm 80 to +32dBmy
(0c¢Bm=ImW,

600€2)

Error

Within £3% of full scale at tkHz.

Frequency response

referenced to

=10% at 5Hz to IMHz,

=5% at 10Hz to 500kHz.
+3% at 20Hz to 200kHz and
+2% at 30Hz to 100kHz as

1kHz response.

Input impedance

10MQ £5%, with less than 45pF
paraliel capacitance.

Max. input voltage 500V (DC+ACpeak): 1V to 100V 7300V range
& 100V (DC-+ACpeak): 0.3mV MmV) to 300mV range
Stability CWithin =0.5% of full scale for = 10% line voltage

¢ fluctuation.

Residual volitage

‘Less than 30V 20 V. with input shorted on
. 0.3mV T1mV) range

Crosstalk

| Individual:

|
.!nterlock :
|

Less than —80dB with other input
terminated with 600Q.
Less than —50dB with other input
terminated with 600Q.




{Amplifier Section)

Gain

Approx. 70dB T60dB)

Butput voltage

IVrms (full scale) *=20%

Qutput impedance

600Q *20% at lkHz

Distortion

Less than 1% at full scale.

(Rated by signal-to-noise ratio in 0.3mV, ImV and
1V ranges.)
lN(Rated ky signal-noise ratio in ImV and 1V
ranges. )|

Signal-to-noise ratio

Over 40dB at full scale. (Over 30dB at 0.3mV range)

Frequency response

Within =3dB at 5Sliz to 500kHz.

[Environmental) : indo

or use only

Coefficient

+0. 08%/°C

Temperature

within specification: 10 to 40°C
full operation : 0 to 50°C

Relative humidity

Less than 80%

Maximum altitude | 2000m

Overvoltage category I

Pollution degree 2

[Power Supply Sectionl

Line voltage ; 100, 120, 220, 230VAC*10% 50/60Hz

Power consumption

Max. 11W

{Dimensions)

128(128) (Wi x 190(210) (H) x 239(269) (D) mm
Values in { ) include protrusions




[Net weight]

VT-185, VT-186

VT-187

Approx. 3. lkg

Approx. 3.2kg

[Accessorias]
Power cable 1 pe.
Input cable CA-41P 2 pes.
Replacement fuse 1 pe.
Instruction manual 1 copy
Adjust driver I pc. -

[REGULATORY |NFORMATIONI VT-186 only

EMI

ENS5011 (1991) CLASS B

|mmunity

IEC801-2 (19931) 8kVAD

IEC801-3 (1984) 3V/m

IEC801-4 (1938)

EY The above specifications are subject to change without notice
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[ BHEET ]

o] & R

W B B0.3mV E 100V 5 12 % .
0.3mV,lmV,3mV, 10mV,30mV, 100mV,
300V,1V,3V,10V,30V 7% 100V i# %I &

"TEH 1lmV E 300V &5 12 1%
ImV,3mV,10mV,30mV,100mV,300mV,
1V,3V,10V,30V,100V 7% 300V #H %I E |

dB : -00 X +40dB " -80 £ +50dB . (0dB=1V)

dBm : -90 £ +42dBm " -80 £ +50dBm .

(0dBm=1mW, 600 )

ihl:
it

IkHz J&F , W% + 3 % LAY

13
i

5Hz ZE 1MHz, + 10%

10Hz % 500kHz, + 5%
20Hz Z 200kHz, + 3%
30Hz Z 100kHz, + 2%
UA 1kHz SEE(E S # 3

W AR

10M © + 5%, 3 It B & /N 7? 45pF

i
i
#
>l
B
3]

N\

500V (DC+ACpeak)

1V E 100V 7 300V , &
100V(DC+ACpeak)

0.3mV " ImV , % 300mV #&

P
s
M

WHEREL 0% NBAERZEEERIE
+ 0.5% LAPY

N
%
i
=

7£0.3mV " lmV | 18 > & A
B> 30pV T 206V .

BRERT

1
mi

B BS— WA T % L 600 Q #25F 85 -
{£F>-80dB o

— B ES—BARTEL
{£5>-50dB °

600 Q #2345 FBF -




[KEE]

e #770dB T 60dB .

&) E R RS [Vrms + 20%

el 1kHz i 8 F 600  + 20%

KR PR RER 1%
(E£03mV,ImVHIVELUEHEETLREZ)
T(EImVRAIVELERESEREZ) »

EMEFETEL (S/N) | W %ZIBEAFE8 40dB © 0.3mV #HF K 30dB

HEEE 5Hz Z 500kHz + 3Hz LA

[RIE) (ROJERMFER)

BEREK + 0.08%/ °C

i RBE - 10F40°C

REE  0ES50°C

B EE {EF: 80%

BiEE #334 2000m LA T

BT E RER II

SR 2

(EF )

BRER/HE 100/120/220/230VAC + 10%,50/60Hz

BFEEINE S W

(R 128(128)(W) X 190(2I0)(H) X 239(269)(D)mm
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10

(52 ) VT-1835, VT-186 VT-187
#)3.1kg #73.2kg

(HEE s )

g 1 1%

AR CA-41P 2 1%

AR & 1 #%

RNAF 1 &K

R 1%

(@AM ] R@EAMN VT-186

EMI

EN55011 (1991) CLASS B

Immunity

[EC801-2 (1991) 8kVAD

IEC801-3 (1984) 3V/m

IEC801-4 {1988)
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@® Power-on indicator (LED)
@ Power _ga ON/ _I£]_ OFF switch
Power on-off switch
@ RANGE-CH1/2
Channel 1 and 2 attenuator range seleclor
@ CH1 INPUT
Channel 1 input connector

ATTENTION

Please pay attention not Lo put maximum input voltage or more in VT

® CH2 SELECTOR
Individual-interlock range setting selector
® CH2 INPUT
Channel 2 input connector
@ RANGE-CH2
Channel 2 attenuator range selector
GND MODE _=q OPEN/ _EH_ GND
Negative input floating switch

@ Power on LED
B R EE#HUR LED
@ Power s ON/ _ElL OFF
® RANGE-CH1/2
BEIEH2ZEUREZERES
@ CHI INPUT
BEIZHG AN T

AEE

FHEAACEESTBERSEARE
® CH2 SELECTOR
B B/ e —BUBEEREN
® CH2 INPUT
BELZEART
@ RANGE-CH2
BIE2 2R E RS
® GND MODE _==. OPEN/ _Ed_GND
SR i BL ARt U BEBHRA o
12



ATTENT I ON

When GND MODE is opened. please pay attention to the generated voltage between

CHl or CH2 terminal GND and casing GND.

© Dual-pointer meter

10 Meter zero-adjust trimmer
CHI (high). CH2 (low)

VT-187 type Only
{® Range indicator lamp

AEE

% GNDMODE £ _u... OPEN - S5 Ei®38 | 802 Z A% GND &#545 GND

LHEEZERE -

QHHTE
OERSHFEER
BELLE) ~HEAT)

i@ AR VT-187
®RETERE
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g Frame GND
Frame terminal
12 QUTPUT-2
Channel 2 monitor oulpul connector
13 Power cable connector
Fuse holder. Line voltage selector
QUTPUT
Channel 1 monitor output connector
1 CONT-INPUT
VT-186 tvpe: Remote control mounting hole
VT-187 type: Connector for remote control
47 Protective conductor terminal

reileor

@ Frame GND

haR N T
{@ CH2 OUTPUT

WE2 ZEHIRF
DEFERS
OBRBBRE R RRGHEEY
@® CH1 OUTPUT

BE L ZB LT
® CONT-INPUT

VT-185 & VT-186 @ & E @& ZtER

VT-187 @ EiEEF 58
DREEERT
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4

5. OPERATION

5-1 Set-up

1 5 Press the ON/OFF pushswitch /@ in. The Power-on indicator @. a light-
emitting diode, will light, indicatting that power has been applied.

2) Plug the signal cables into the CHl and CH2 INPUT connectors @ and .

3) CH2 SELECTOR &. with the switch released (_I& ). takes individual mode in
which ranges CHI and CH2 are changed over using RANGE selector CH1,2 ¢
and CH2 . respectively
With the switch pressed (_ex ), the CH2 SELECTOR takes interlock mode in
which both ranges CH]1 and CH2 are simultaneously changed over using
RANGE selector CH1/2 @. In the interlock mode. RANGE selector CH2 &
is no longer operable to select a range.

Select either individual or interlock mode according to your particular
measurement.

4) Set the RANGE-CH1/2 selector (@ and the RANGE-CH2 selector (D to 100V.

To measure an AC voltage superimposed on a DC voltage. be sure to set
the selectors to the positions before connecting the cables to points to
be measured. Otherwise. the DC voltage causes a high surge. which could
burn voltmeter.

(S

5. 1 1 27
5-1 4 3%

1) #EON/OFF HR@ET » BIRERLEDOXE » R ERELEFL

2) 38 CHI @ & CH2 ® INPUT 5 F » # 34 -

3) % CH2 SELECTOR ® % 7E 5 (1) B8 - CHI & CH2 Z#2{r e
RANGE-CH1/2 ® % RANGE CHZ OELEIZER 7RO -
% CH2 SELECTOR £ E 8 (w) — 58 » CHI 2 CH2 Z B {I &S
RANGE CH1/2 ®T’%’{E:£F¥ﬁ;ﬁ$&tﬂfﬁ‘é . RANGE CH2 @# {82
GEER -
i A E sk » 38 CH2 SELECTOR B & BB T 5 — 5

4) 48 RANGE-CH1/2 ® 7% RANGE-CH2 @ g s % 2 F "300V" © 100V |
[T -
MEMEEREBRLZZRER  DETEEERREZAT > 4
RANGE ﬁ%ﬂ%ﬁﬁiﬁ?  FRIREREEAMELEZEHERIES

:
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5) GND MODE ® is effected with the switch released ([ ), in which both CHl
and CH2 are connected to the grounding terminal of the casing, taking
GND state. With the switch pressed (_pw ), the grounding of CH1 and CH2
is floated to OPEN state in which you move the earth point to the signal
source side. Normally use the device in the GND state.

6) Connect the cables to points to be measure.

7) Turn the RANGE seleclors ® and @ for proper ranges until each Meter
pointer swings over one third of the fullscale.

8) OUTPUTs CHZ G2 and CHI 9 provide outpul signals by amplifving input
signals in such a degree as the signal amplitude of a meter fullscale
becomes 1Vrms no matter which range is set. Oulput impedance of 600Q.

5) & GND MODE ® =% E £ (B )GND i » CH1 & CH2 Z AR g5 F
' YJERSL R B b o ¥ GND MODE 8% € 5 (L. JOPEN B » CHI &
CHZ ZEABRIMAG LS it 2 B - ARG HEMBIEEME
BERRE - EXEFHARKES GND KRB -

6) M EHBEREEE -

7) #E RANGE [EROR QD EEBHKIEHIIMIEZ =02 —LLEE
1k o

BICHI ® R CH2 @ OUTPUT B i iR FZ AR BHM AR Z KK » EH

EEMEN  EWMZESE LS 1Vms « 1T 2 5 HIBHS 600
Q.

17



Fig. 3 Meter Scale Graduations

(1) Volitage Scales

There are two hlack voltage scales: a scale @& graduated O to 10 and a scale
® 0 to 3. When the RANGE selector @ is at “1V", for example, the division
10 on the scale @ indicates 1V. At the "0.3V" position. the division 3 on
the scale B indicates 300mV. Similarly. the other RANGE selector positions
show their full scaie values.

B 4sREUE

MERZE
EREFIHREECAE - FHH L0~ 0@ K0 - 3B + & Range 5%
HOBERE"IV E - ZF0-10 ) EFR0~1V -« TE L "300mV" 85 -
ZIE0 ~ 3AIEKT 0 ~ 300mV + HE Range #2140 pt 4 # -
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2} dB Scale

In general. the dB vailues are expressed in dBV which 1s a unit referenced by
0 dB equal to 1V. The division 10 at the scale @ corresponds to 0 dB on
the dB scale. which is a voltage ratio scale. Since the RANGE selector has
12 range positions in steps of 10dB, the voltage ratio of 0.3mV TlmV, to
100V 7300Vy is 110dB attenualion. Assume a reference voltage level on the
scale @ be IV with the RANGE selector at “1V", a given voltage can be read as

low as—70dB €0.3mV) T —60dB (ImV): by turning the selector downward. Further

as the scale @ allows reading Lo—20dB (0.03mV) T —20dB (0.1mV): . you
can continuously measure the voltage ralio as high as —90dB (0.03mV to IV)

"—80dR (0. ImV to 1V); . The read of —90dB " —80dB: means a signal-to-noise
ratio of around 10dB 720dB, . Also. the dB scale allows continuous
measuring up to +40dB (1 to 100V) * ~50d4B (] to 300V). hy turning the
selector upward.

13} dBm Scale

In general, voltmelers have a reference level division of 0dBm equal to Q. 775V
{1mV power) induced across a 600Q resistance load. Therefore. the dBm
scale is available to measure a power level referenced to 0dBm, with the
impedance of the given power circuit being 600Q pure resistance. Where
measured across specific resistance loads, for example. 10kQ. other than
the 600Q 1oad. the levels are sometimes expressed in dBs

(2) dB %I &
BE dB 2 dBV B2 MOdBENEMR IV « HEALZ 10 8
BHERIBEHELZO0B » EE —EBELLEZE - HS Range fEfhHE 12
@y MEHMEZE10dB » FAAEBEE LA O03MY " ImV 4 F 100V
F300V . - [EFFE110dB - BERIRESETEE "IV IEE - FHNIV
EEESREEE ) » EMALAEIEE-70dB (0.3mV) "-60dB  (ImV) . »
lffs dB %I FE fE 5% HX-20dB(0.03mV) " -20dB  (0.lmV) , - FRLLEH +
EPREERZ dB %I & {K:E-90dB(0.03mV to 1V) ' -80dB  (0.ImV to 1V)
- EHMER-90dB "-80dB , Bf - HS/NLE#E 10dB © 20dB , - mik
FESHEERIAIOIES - ERGHEEIBESE +40dB (1 to 100V) T +50dB
(1 to 300V) |

(3)dBm @ &
0dBm FF7E600 Q |WIE - H 0775V 2 B (ImW 7% ) » AL dBm %

M E 600 QMBI BEMZINE - t0MHEB ZIEHMIE00 Q « 17
than 10k Q - EMEGEEIEWS dBs -
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5-2 How to Use Remote Control Function

This equipment is characterized by an optional remote control function.

For the VT-187, insert the connector plug at the end of the cord from the
RT-624 (option) into the connector on its rear panel! f{or remote control of
range selection.

The VT-185, VT-186 allows remote ccntrol by using the RT-Gl1A. Remove the
blank board from the rear panel of the VT-185, VT-186.

Connect the accompanying receptacle to the RT-61A. Connect the connector
connected to the receptacle to the one on the printed circuit board of the
VT-185, VT-186. For details, refer to the instruction manual for RT-61A or
RT-62A.

5-2 EBEB/ZMEH

REERETEHNILERIREINE -

HH VT-187 » R/AERT-62ACGEMBIERMF) ERERR L ZEEER
& 0 PLEEEIEEEEL -

B VT-185 K VT-186 » HEIEE M/ RT-61A » TRIFATHAMKEEZ
BRI LB E RS ZER  RERT-OAMRBZEREREL
16 $tHTEBMRERRBE L SEHBELERT-CAZERRYE -



6. APPLICATIONS

The basic use of your voltmeter is to measure sinusoidal wave voltages as an
AC voltmeter. In addition, it provides a wide variety of applications as
described below.

1. Amplifier Gain Measurement

Voltmeter is capablie of measuring ax amplifier gain. which is a signal
magnification from point A to B in Fig. 4 with a signal generator connected to
the amplifier input. If the measured signal levels at points A and B are a
and b dB. respectively, then the gain i3 (b-a) dB

Also, the method is applicable for measuring an open loop gain of each

amplifier circuit with the negative-feadback signal leaves applied. Further.

the method can be used for measuring the frequency responses of given circuits
by changing the signal generator frequency. Voltmeter is capable of
directly reading a gain between two points as naving two independent
voltmeters. As an example. let us calculate the open loop gain (from point
A to B) of the negative-feedback amplifier shown in Fig. 5. Assume that the
measured level at point A be +1.5dB on the —60dB range of the channel 1
and that of point B —4dB on the +)0dB range of the channel 2

The gain from point A to B is then

(+10dB—4dB) — (--60dB+1.5dB) = 64.5dB.

6. JE H

BB MRS Z B AR ThEE B W B AE SR AR GRE B - BRULLASE - MEESR it
MTZEHEER

LBABZBAREHE

"Eﬁfﬁ?r EFIBIMAREZEE  WEHLBRARELESHA-EEZERK

BB A - BREBZERE - BIFRIIMAEZIEE  EAHR
BZ’%!@E%a f1b dB AF H3E Z 5 E (b-a) dB °
THRFELEMBEREMARZIIEE  LHER > EGENE
B-ERABZHEEBESR  MAERKAREREE  BHRILAED
MERBAREEEIRAET  MAUAGRIATEE -l : 2HE
5 BRRAEBMKREA - BREBCHEBRKIEE » BR&XE-60dB T
AZLEME 1.5dB > M7EHLL +10dB 1S B H-4dB » Bl A to B2 &I&
5

(+10dB-4dB) — (-60dB+1.5dB) = 64.5dB
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SIGNAL | .
GENERATOR A B

Fig. 4 Amplifier Gain Measurement

SIGNAL _@ AAA _ 9

GENERATOR A B

Fig. 5 Negative Feedback Amplifier Gain Measurement
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2. Voltage Calculations of Some Special Waveforms

An voltmeter of absolute-mean value indication type, reads root-mean-square
values of sinusoidal wave inputs. Also it deflects the pointers in proportion
to the absolute-mean value of a given input wave.

If the form factor (=root-mean-square value/absolute mean value) of the input
wave and the crest factor (=peak value/root-mean-square value) are known;
then the root-mean-square value and peak value can be calculated as [ollows.

Assume the Meler read x.
2V 2

Absolute mean value= r=0.9x
/4
Root-mean-square value = (Absolule mean value) X (form factor).

Peak value=(Root-mean-square value) X (crest factor).

For rectangular waves, their form factor and crest factor are unity (1),
2V 9

Absolute mean value= =0, 9x

7
Root-mean-square value=0. 9x
Peak value=0. 9x

L HEMEHEECEH
HEEBRHE-—BTREHTHEIERS:  EREZHEGAZERE
MEEEHNREEEG ARV BT EREMRELL -
MEMESGARVNEEER(FRE/BHTYE) REGEE (&
BE/ERE) » Nt ERERSEEZFEZEENOT

BEBEES ©
BHTHIES=
BERiE= (18 ‘-‘rﬂli’jf ) X (BEBER)
BE=(HRE) X (KEHEER)

PERAHEN BEEFPERS] > BEGRKRFRS1 - B
REFIPE=
BERE=09%
% {8 = 0. 9x

2V

x=0.9x

¥=0. 9x

H
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For sawtooth waves. their form factor is 2/v "3 and the crest factor v 3

2V 2
Absolute mean value= —— x=0. 9x
e
2V 2 2 4V 7
Root-mean-square value= > X = —— x=1. 04x
7 v 3 v 3
§V 2 § V7
Peak value= —— XV 3 x= ———— x=1.8x
v 3 7

3. Ways To Better Dual-Channel Volimeter Operation

The two input channels and two meter pointers arranged specifically in
Voltmeter are most useful for measuring an electronic equipment having two
signal sources. For example, Voltmeter is far more convenient for measuring
stereo left and right channel characteristics than using two units of usual
single-channel voltmeter.

MERE > REPEZRS 2/ MEkREE T

2V 7
BEEHE= — x =0, 9x
. Z\T : .! v‘_'f
HRfE= " = =L X
T Vo3 ]
‘!\F? _ 4A.‘/\‘.'TZO
2E= — XV 3 x= ——— ym R
7T\[ﬁ3 T

EBEE R ZRELA

PR E AL T 5 5 SR AHE R SR 2 S
WO SR (R o BIA0ES B ST AR 2 A © A HUE AT IERY - o P LA R A
B PR A — 3 505 2 A 2K A 0



(1) Frequency response

Reh CH1 *
STERED AMP

Leh CH2

CH1/CH2
© O

- [

Fig. 6 Stereo Amplitier Frequency Response Measurement

CH2 SELECTOR switch to pressed (interlock posilion) as mosl stereo
amplifiers are not deviated vertually in the lef! and right channel levels

Set the GND MODE switch to “GND". If the given stereo amplifier output has no
connector common to the lefl and right channels, then turn the switch to “OPEN"
and connect the GND post on the rear panel of voltmeter to that of the
stereo amplifier.

(1) 85 3 985 FE
B oo
¥E o N
; g Vo
}ﬁ:j{%& o> i C1./CH2
r o

E6 METERBHBREZAEERE

H—-rgBRAEZE - A@EEEE > EIETRIESH - ARG CH2
SELECTOR ) % (e ) —EXRE 242 o

€ GND MODE 1% (_EL)GND - N7 M@ HMAEFZE ~ G#HLEET
EEHREERG  HWFHHAYE (= JOPEN » ¥IREBHBIREZIE
BHRTERETEBBROKSE -
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{2) Crosstalk characteristic

Fig. 7T Stereo Amplifier Crosstalk Measurement

Crosstalk measurement is needed if there is a large difference between the
left and right channel output levels. CH2 SELECTOR pushbutton o release
(individual position). Set the RANGE-CH1/2 selector and RANGE-CH2 selector to
proper positions for ease of read. Set the GND MODE switch for no adverse
effect by hum as explained in above Examplie (1), the “Frequency response”.

2) & & i

O

\

CH1./CH2
o O

T HIBEVRBRABZEERE

MYBBRABELBEEZHEEBEERK  ARFAEHERS
& o CH2 SELECTOR ¢1E Kl %3z » #£ RANGE-CHI1/2 % RANGE-CH2
fEsh - DEBERNL - EZBFHER - 40%)F (DL GND MODE 22 E &
BAXRERE  NERAEREEFELEZERTE -



1. MAINTENANCE

1. REPLACING FUSE
When a fuse goes out. the device is no longer operable. If gone outl, check
for a trouble cause, remedy it, remove Lhe cap of the fuse holder on the
rear panel using a minus screw driver and take it out and replace the fuse
with a new one.
When replacing fuse. be sure to check the capacity of a new fuse for a
specified value as follows:

ACI00V. 120V: 315m4 (Time lag fuse)

AC220V, 230V: 200mA (Time lag fuse)

2. CHANGING THE LINE VOLTAGE

Remove the fuse holder on the rear side of the device set, using a minus screw
driver, adjust your preferred voltage indication with ¥ mark and plug the
holder in. For changing 100V or 120V to 220V or 230V. change the time lag
fuse of 315mA to that of 200mA.

TR OB

1. B8 8 O B R

EfRBHRE #SBEER  INAREFRENE - TH-FE
FIERBHEEW SRR ERFREN EFHREABHKE O
LEERERBARZIRMAMTHRE

ACI100V, 120V: 315mA(1@ & R 4% )

AC220V, 230V: 200mA( 18 & R I% %)

LHBBABRZIHRE

A—FEF BRESEEVE&RERG  HEVERZ  BERERHR
AZBAEE - IMRGAZEMEZEE 100V 5 120V 5] 220V 3¢ 230V B,
PRI 5 R R) BF 8 B 315mA #2F) 200mA o



3. Cleaning

The panel. knobs, cover and other parts of this product will become dirty as

this product is used for long. VWhen they become dirty, ciean them as shown

below.

1)Disconnect the power cord plug from the AC outlet.

2)Wipe dirty parts lightly with gauze or soft cloth moistened with neutral
detergent diluted with water.

IIMoisten cloth with diluted neutral detergent, then wring detergent f{rom
the cloth lightly by hand. If the cloth is soaked with too much detergent,
the pane! or case remains wet after cleaning and residual detergent may
penetrate into the product, causing damages to the inner parts

4)After wiping the product, leave it until it dries completely. Do not
attempt to turn on the power immedlztely after wiping

5)Never use thinner or organic solvent.

FE

315 8

HESEA-REBMK a7 &K i LE NEECHIEE

R SR ATIRBUT S RRBMERE I E -

1) ¥4 3&7E AC #EEEHY AC $H SRR <

DRBHRECRHAH  EIHBEERIPEFERE > SEBRAE
B -

NNEZTHAREBZHER  UREREREBEN BRI EWME
APRER » ERIBE -

HFFRBEATIUAERHES  AEEREEFIBREE-

DN RHETUSERBH NG -

28



Fuse holder

Fig. 8 Replacing the fuse
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8. ALIGNMENT

Voltmeter was presicely aligned at the factory. However it can be aligned
through the adjust holes located on the side with leaving is housed in the
casing., if required. 1In realignment, first adjust the line to the rated
voltage, use a precisely calibrated measuring instruments. and proceed as
follows.

Preset Controls on Side Panel (see Fig. 9)

The following controls. placed on the Main PC board, are to be preset on the
side panel.

[DENTIFICATION DESCRIPTION
TC101 T First Attencator preset trimmer capacitor
VR101 | First Atlenvator presel variable resistor
VR102 Meter Amplifier gain preset variable resistor

8. %

NEBRAREBASCRAERMNRE - ERE ) TIESEFE
ZHABILHEE  MALFRIR HEFHAEN  BHRBERETEBH
EoARBAMBERAZARES(IMETESR

AR (FE2EE9

M EZFEEREENUE  2REFREFEIMM -

LEEHYE Yok B B
TCI01 F-RABZBHEREETER
VRIO0! E-ERBZHERLETAE
VR102 EHMABRAZHEREATER




1) Before turning the ON/OFF switch "ON"., adjust the Meter zero-adjust
screws (up for channel 1 and down for channe! 2) on the front panel
until the pointers correctly indicate “0"

) Set the CH2 SELECTOR pushbotton to release (individual position).

) Connect a voltmeter calibrator 1kHz (or 400Hz) output to the INPUT
connector .

4) Set the RANGE-CH1/2 selector @ on your voltmeter to the “30mV range
and set the volimeter calibrator outpul voltage Lo 30mV.

) Adjust VRIO2 until the pointer swings to the full scale.

> In turn, set the RANGE-CH1/2 selector ® to the “10V" range and set the
voltmeter calibrator output voltage to 10V.

T Adjust VRIOl until the pointer swings to the full scale.

8) Disconnect Lhe voltmeter calibrator and connect a wide-band signal

generator to the INPUT connector @.

9) Set the signal generator frequency to lkHz and set the RANGE-CH1/2

selector & on voltmeter to the “1V" range

10) Adjust the signal generator output level until the pointer swings to the

full scale.

11) Change the signal generator frequency from 1kHz to 50kHz.

12> Adjust TCIOL until the pointer swings to the full scale.

13) Repeal Steps 3 through 10.

14) For channel 2 alignment, similary proceed with Steps 3 through 13

DEFABERN  RHERBUFBRK(LEHE] > TEEE?) »
{EE St RETIE RN "0" B -

2) £ CH2 SELECTOR t1 & ( K1) B L °

M AEBRRFAES » £ INPUT 35 F@ » 8 A 1kHz 5 (400Hz) F9 3R %
HAL A

4) ERBEA 2 EMAF 300mV » I 4§ RANGE-CHL/2 iSO E
"30mV" B R L o

5) AL VRIO2 » EIEHETIWAE -

6) BRI FAE] "10V" » If 48 RANGE S QD IR E] "10V" # -

7) 3% VRIOL » BIBSHEFIMAIE -

DEHEATARELBRBTTERPESE -

9) FAFHRES IkHz » I3 RANGE-CHI/2 iE s Q E "IV" #% -

10) AN EBEIR > BRIEHEWMIE o

1) {BERRSAEE A 1kHz - &£ 50kHz

12) FHEE TCI01 - EIGSEFIWLE -

IDEFRESBHEOEWE E -

1) @B 2 2 FABMSEOEW -
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Fig. 9 Preset Controls on Side Panel

A CAUTION

Please adjust by attached adjust driver, as there is danger of electrilication.

[ e e
i |
VA
& VBI04
@ - LIEY
. ]
— —_—
ol
} L
. " F———— v
\-‘va_{“—&_—_@
T ——— 2
—r o—

9 fitREAEL

ABE
PR R T EMRE o AT 2 B -



9. CAUTIONS FOR USE

1) Your voltmeter will work just when the ON/OFF switch is pressed in. For
accurate measurements. wait around [ive minutes for warm-up.

2) Avoid placing your voltmeter where magnelic field and electric field are
too strong.

3) The input signa! cable other than supplied shouid be low-capacitance
shielded cable, or coaxial cable. For measurements at higher than audio
frequencies, terminate the input corneclors with 50Q or 600Q, resistor.

4) The continuous maximum input voltage allowable for your voltmeter is
100V (DC~ACpeak) with the RANGE selector at “—70dB™ T“-—60dB"; to
“—10dB™ T“—10dB". . Full care should be odserved in measuring
high voltages.

5) Be careful of a line noise and similar small noises as your voltmeter is
a highly sensitive voltmeter.

6) Do not leave your voltmeter at any of high temperature and humidity places
for a long period of time.

S.HEREESEHE

1) & Power B IRBARNE T 1% » SLEMEEEN & (F o aN/EMGHEZ B8 » B
BHS pHEZBBER -

DBRICEBHMENEEBUSRNEFGZIRIE -

AMRTHBMEZGAR  HEZBAREASKESIREELG A
ReFRAZAFUBHAESR BARFAZFLOQTN00Q Z
I e

4) #¢ "-60dB "-70dB . " #E{LE| "-10dB -10dB , "L BRBEBEHLZ
HER@MAEER 100V(DC+AC peak) » BRI B SEEE » E -8/
DiEE -

DRBUBEHESEHEEE  MUHERKRIBRERREEH/
T BEBRNLC -
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7) As having two chanrnel independent voitmeter. your voltmeter is involved in
selection of grounding point on some equipment under measurement. Set
the GND MODE switch to "OPEN" and connect the GND post of your voltmeter
to a point where noise effect is minimized.

8) The ON/OFF switch of this unit is designed to act on the secondary side of
the power transformer. The primary side of the transformer remains
energized even if the ON/OFF switch is sel to OFF. Therefore, if Lhe unit
is to be unused for a long time, the power cord should be unplugged from
the receptacle outlet.

NEANGHEBIZEEH > WHELESNER  SHRFEMES
Z [} RE - 18 GND MODE ] £ (== )OPEN - i i@ BB 5t Z MR i iR
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BREZOEGE > SRARE AUERBMTER - BIAHIEEHR -



d!'OgXG)'MMM//Id].N
ueder'y000-+6 l'WO.L‘NWPNfJEWm"SJ.‘ 1058t
NOILYHO4H0OD OIX3l

ONX3.L




