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HAbout this manual

We recommend that you read this manual thoroughly beforehand to ensure
correct operation of the product. Be sure to store the manual in safe place so
that you can use it whenever necessary. When transferring the product to other
persons, be sure to supply the manual.

All or any parts of this manual may not be reproduced in any forms, without
express written permission of Kikusui Electronics Corporation.

The contents of this manual, including the specifications of the instrument, are
subject to change without notice.
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~ A\ Safety Precautions

The following safety precautions must be observed to avoid fire
hazard, electrical shock, accidents, and other failures. Keep them
in mind and make sure that all of them are observed properly.
Kikusui assumes no liability against any damages or problems
resulting from negligence of the precautions.

W Users
- This product must be used only by qualified personnel who understand
the contents of this operation manual.

- If it is handled by disqualificd personnel, personal injury may result.
Be sure to handle it under supervision of qualified personnel (those
who have electrical knowledge.)

M Purposes of use

+ If the product is to be used for purposes not described in this manual,
contact your Kikusui agent in advance.

M Input power

* Use the product with the specified input power voltage.

- For applying power, use the AC power cable provided. The shape of
the plug differs according to the power voltage and areas. Use the
cable which is suitable for the line voltage used.

M Fuse

* With products with a fuse holder on the exterior surface, the fuse can
be replaced with a new one. When replacing a fuse, use the one which
has appropriate shape, ratings, and specifications.

I Cover
+ There are parts inside the product which may cause physical hazards.

Do not remove the external cover. If the cover must be removed,
contact your Kikusui agent in advance.

M Installation

© When installing products be sure to observe "Precautions for
Installation" described in this manual.

- To avoid electrical shock, connect the protective ground terminal to
electrical ground (safety ground).




—

* When applying power to the products from a switchboard, be sure
work is performed by a qualified and licensed electrician or is
conducted under the direction of such a person.

* Be sure to use the AC power cable provided. Consult your Kikusui
agent if other cable than included is to be used for some reason.

Bl Relocation
* Turn off the power switch and then disconnect all cables when
relocating the product.
* Be sure the operation manual be included whenever the product is
moved, relocated, or possession is passed to another party.

B Operations

* Check that the AC input voltage setting and the fuse rating are
satistied and that there is no abnormality on the surface of the AC
power cable. Be sure to unplug the AC power cable before checking.

* If any abnormality or failure is detected in the products, stop using it
immediately. Unplug the AC power cable. Be careful not to allow the
product to be used before it is completely repaired.

* For output wiring or load cables, use connection cables with larger
current capacity.

- Do not disassemble or modify the product. If it must be modified,
contact your Kikusui agent.
B Maintenance and checking
* To avoid electrical shock, be absolutely sure to unplug the AC power
cable before performing maintenance or checking.

* Do not remove the cover when performing maintenance or checking.
If the cover must be removed, contact your Kikusui agent in advance.

- To maintain performance and safe operation of the product, it is
recommended that periodic maintenance, checking, cleaning, and
calibration be performed.

M Service

- Internal service is to be done by Kikusui service engineers. If the
product must be adjusted or repaired, contact your Kikusui agent.




Safety Symbols

This operation manual and this product use the following safety
symbols. Note the meaning of each of the symbols to ensure safe
use of the product. (Using symbols depend on the product.
Therefore all of symbols may not be used.)

6 OrA Indicates the presence of 1000V or higher. Never
attempt to touch this part when the power switch of
the product is turned on.

= WARNING ma  Indicates the possibility of personal injury or death.
Never fail to follow the operating procedure.

Do not proceed beyond a WARNING sign until the
noted conditions are fully understood and met.

... CAUTION ...  Indicates the existence of damage to the product or
' connected equipment. Always follow the operating
procedure.

Do not proceed beyond a CAUTION sign until the
indicted conditions are fully understood and met.

—— NOTE —— Indicates additional information such as operating

procedure.
— Description —  Describes technical terms used in this manual.
f Indicates general warning, caution, risk of danger.

When this mark is indicated on the product, refer the
relevant section of the Operation Manual.

1”—-
o

r @ Indicates a grounding (earth) terminal.

I_

Indicates a chassis grounding terminal.




The 115B millivolt ammeter is a DC volt ammeter with high sensitivity
which can be used to measure the micro current and voltage. It can also
be used as a DC amplifier. The 115B employs the zero center method,
allowing simple and easy measurement without mentioning the polarity.

For each of voltage and current, the measurcment range of the 115B is
divided into 12 different sub-ranges in 1.5, 5, and 15 steps, allowing
voltage measurement with a full scale from 1.5 mV to 500 V (with 11M
) input resistance for each range) and current measurement with a full
scale from 0.15 2 A to 50 mA.

When used as a DC amplifier, the 115B can output 1.5 V from the
output terminals on the rear panel, with respect to the full-scale input
value in each of the above voltage and current ranges.
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1.1 Checking at Unpacking

1-6

When you unpack the product, make sure that you have all the parts
and that none have been damaged during transportation. If any parts is
damaged or missing, contact your Kikusui agent.

The product is provided with the following accessories:

[C] AC power cable

o

[J Operation manual [ input fuses

CAUTION

+ When transporting the product, be sure to use the
original packing materials. If they are missing, contact
your Kikusui agent.

- When packing the product, remove the power cable and
all other connection cables.




1.2 Precautions for Installation

The following are the precautions for installation which must be
observed.

MWDo not use in explosive atmosphere
To avoid explosion or fire hazard, do not use the product in any areas

exposed to inflammable materials such as alcohol or thinner.

W Do not place the product in high-temperature areas or
areas exposed to direct sunlight

Do not place the product near heating element, or heater, or in areas
exposed to rapid temperature changes.

Operating temperature range: -5C to 40°C

Do not place the product in humid areas

Do not place the product in any humid areas such as near a water
heater, humidifier, or water tap.

Operating humidity range: 90%RH or less

W Do not place the product in any areas exposed to corrosive
gases or sulfuric mist

W Do not place the product in dusty areas

MWDo not use in any areas which are poorly ventilated
Leave an open space around the product to obtain air flow.

Do not place the product in any places where the surface
tilted or vibrated

MWDo not use the product in any areas exposed to strong
magnetic or electric fields.
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1.3 Checking Input Fuse

Use proper fuse conforming to the input power voltage range. Figure
1-2 shows the applicable power voltage and fuse.

e VVARNING  sssssesssesssseses

- To avoid electrical shock, be sure to remove the AC
power cable before checking or replacing the fuse.

CAUTION

- Use a fuse whose shape, ratings, and characteristics
conform to the specifications of the product. Using a
fuse with different ratings or short-circuiting the fuse
holder may damage the product.

Set the ¥ mark to the applicable

power voltage range.
Ingert the tip of a screw
FUS driver to open the lid.

LINE VOLTAGE A

100 | Acgov~Actiov | ;.
120 | AC108V~AG 132y |NORMAL
220 | AC198V~AC242Y

0.1A
240 | AC216V~AC250y |NORMAL

Fuse holder

(voltage seleclor@@ ®:f5
\ . .
Protective ground terminal

Figure 1-2 Rear Panel
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1.4 Checking AC Input Power

Check that the voltage selector is set to the power voltage in Figure 1-2,

e B LAY R\ ] N [C r——

* To avoid electrical shock, be sure to remove the AC
power cable from the 115B before changing the voltage
selector setting.

To change the voltage selector setting, set the ¥ mark to the
applicable power voltage rangc.

1.5 Grounding

Connect the 115B to an earth ground by means of one of the following
three methods:

1.

Connect the@ (protective ground) terminal at the rear panel to a
ground.

Remove the 3-to-2 way adapter accompanying the AC power
cable, and then connect the cable to the 3-way receptacle for which
grounding installation has been done.

With the 3-to-2 way adapter attached on the AC power cable,
connect the cable to the 2-way receptacle and then connect the
GND line (green) to a ground.

L R 7Y ST\ [\ [ —

* Improper or no grounding may cause electrical shock.

+ Connect the ground terminal to electrical ground (safety
ground.)
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2.1 Precautions and Preparation for Use

2.1.1 Maximum Input Voltage

L R T Y R [\ [ g ———

* Applying voltages which exceed the maximum
allowable input voltage may cause electrical shock and
damage to the product. Avoid applying voltages which
exceed the maximum allowable input voltage.

HWVOLT terminal

The maximum allowable input voltage to the voltage input section
([VOLT] terminal) is 500 VDC when the supplied test prod is
connected.

BCURRENT terminal
The maximum allowable input voltage between HI and LO of the
current input section ((CURRENT] terminals) is 0.2 VDC.

BWMaximum floating withstanding voltage

The voltage input section ([VOLT] terminal) and the current input
section ((CURRENT] terminals) are floated. The maximum floating
withstanding voltage, i.e., the maximum voltage between the alligator
clip of the test prod and the chassis or the maximum voltage between
the LO side of the [CURRENT] terminals and the chassis, is 40 VDC.

2.1.2 Indicator

MReading the indicator

Read the indicator when the needle and its reflected image on the
mirror coincide with each other, with the eye position of the observer
is in parallel with the indicator position,



M Reading the scale

The scale is inscribed with a full scale value of "'S'" or ""15". Use the
scale which corresponds to the measurement range selected by the
[RANGE] switch.

OExample
- When the [1.5mV] range is selected, the "'15" scale is used and the
full scale becomes 1.5 mV,

When the [S00 2 A] range is selected, the "5" scale is used and the
full scale becomes 500 u A.

M Zero adjustment

There are two types of zero adjustment: mechanical zero adjustment
and electrical zero adjustment. See subsection 2.2 "Power-On
Operation" below for details on the adjustment procedure.

2.2 Power-On Operation

Follow the steps below to turn on the power.

(D Check that the [POWER] switch is turned off.

(@ Check that the voltage selector is set to match the applied voltage.

® Connect the provided AC power cable to the AC input connector
on the rear panel.

@ Connect the AC power cable to the available power line.

CAUTION

* Applying voltages which exceed the value inscribed on
the rear panel may damage the product or the fuse
inside it.

® Check that the indicator indicates zero (center). If it does not
indicate zero, use a screw driver to make mechanical zero
adjustment. For details, see chapter 3, "Name and Function of
Controls".

[ 1 NOTE | ]

* Make mechanical zero adjustment when the [POWER]
switch is off.




(® Turn on the [POWER] switch.
(@ For stable operation, warm up the 115B for about 30 seconds.
(® After warming up, check that the indicator indicates zero. If it does

not indicate zero, make electrical zero adjustment using the
[ZERO ADIJ] control on the front panel.
(@ The 115B is ready to start measurement.

2.3 Operating Instructions

2.3.1 DC Voltage Measurement

@ Select [VOLT] with the [VOLT/CURRENT] function switch.
@ Connect the test prod to the [VOLT] terminal.

L 1 NOTE [ ]
- For accurate measurement, connect the connector
tightly.
@ Select the [SO0V] range with the [RANGE] switch.
- 1 NOTE —)

* 1f 500 V is applied by mistake when the [1.5mV] range is
selected, the overload protection circuit operates to
prevent damage to the 115B. However, if the
measurement voltage is unknown, it is recommended
that measurement be started from the [500V] range and
lower ranges selected one by one.

@ Connect the alligator clip of the test prod to one end of the
measurement point.

(® Apply the test prod to the other end of the measurement point.

(® Read the indicator using the scale which corresponds to the
selected range.



2.3.2 DC Current Measurement

@ Select [CURRENT] with the [VOLT/CURRENT] function switch.
@ Select the [SOmA] range with the [RANGE] switch.

CAUTION

+ The current measurement circuit is not provided with a
protection circuit in order to maintain accuracy. Flowing
currents exceeding the full scale value of the selected
range may cause damage to the 115B. If the
measurement current is unknown, select the [50mA]
range first and lower ranges selected one by one
checking the reading.

(3 Connect the circuit to the [CURRENT] terminals.

@ Read the indicator using the scale which corresponds to the
selected range.

2.3.3 Using as a DC Amplifier

The [OUTPUT] terminals of the 115B allow it to be used as a DC
amplifier (or current voltage converter). The [OUTPUT] terminals are
designed so that it can output +1.5V or -1.5V voltage with respect to
the full scale for each of voltage and current ranges.

OExample

* When the [5SmV] range is selected, input of +5 mV results in an
output voltage of +1.5 V at the [OUTPUT] terminals.

Effects of the load

When the resistance of the load connected to the [OUTPUT] terminals are
100k ) or more, the specified gain is satisfied; otherwise, the output voltage
decreases according to the load resistance. The relationship between the

output voltage and the load resistance is expressed by the following
expression:

R

1+R
E . Open-circuit output voltage
R ! Load resistance [k 2]

Output voltage = E X



See Figures 3-1 and 3-2.

POWER

Setting the lever upward turn on the 115B; setting it downward turns
off the 115B.

Indicator

Indicates the measured value. The scale is inscribed with a full scale
value of ""5" or "15". Use the scale which corresponds to the selected

range.
Mechanical zero adjustment
Makes mechanical zero adjustment.

[4] ZERO ADJ knob

Used for zero adjustment of the indicator and offset cancellation of the

measured voltage. The value is variable by +30% with respect to the
full scale.

VOLT terminal

Used for voltage measurement. Connect it to the provided test prod of
the Type 973RA.

[6] VOLT/CURRENT function switch

When the [VOLT] side is selected, DC voltage can be measured; when
the [CURRENT] side is selected, DC current can be measured.
CURRENT terminals

Used for current measurement.

RANGE switch

A rotary switch for measurement range switching. The values
inscribed on the panel indicate the full-scale voltage or current value
for the selected range. Turning this switch clockwise selects higher
ranges.



Figure 3-1 Front Panel
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(8] OUTPUT terminals

This terminals allow the 115B to be used as a DC amplifier. At each
voltage or current range, 1.5 V positive-phase output is obtained with
respect to the full-scale input value.

AC input connector
Used to connect the AC power cable provided.

Fuse holder (voltage selector)

This fuse holder functions as a voltage selector, allowing switching of
the input voltage range. For details, see pages 1-8 and 1-9.

Protective ground terminal

Used to connect the 115B to a ground. If the 115B is not connected to
a ground using the AC power cable, connect this terminal to a ground.
For details, see page 1-9.

Chassis ground terminal

Connected to the chassis of the 115B. The potential of this terminal is
the same as that of the protective ground terminal.

WARNING

Provides warning for safety which must be observed.



Figure 3-2 Rear Panel




To maintain the initial performance for a long period, perform
periodic maintenance and inspection.

4.1 Cleaning

If the panel is dirty, clean it with a soft cloth dampened with mild
detergent dissolved in water.

CAUTION

* Be sure to turn the [POWER] switch off and remove the
AC power cable.

+ Do not use volatile substances such as thinner or
benzene. Otherwise, the panel surface may become
discolored, printed letters erased, or the indicator may
turn whitish.

4.2 Checking

Check that there is no scratch on the coating of the AC power cable
and that the power plug is not dislocated or cracked.
L T N S N T\ [ C R —

- Scratch on the coating of the AC power cable may
cause electrical shock. Stop using it immediately.

For purchase of accessories, contact your Kikusui agent.

4.3 Calibration

The product is properly calibrated at the time of shipment. However,
after a long operating period, the product must be calibrated to correct
performance deterioration due to aging. For calibration of the product,
contact your Kikusui agent.



DC voltage measuring section

voltage

ltem ‘Specification Remarks

Polarity Positive or negative

Measurement range 1.5mV to 500V 12 ranges

Input resistance 1IMQOQ *1% Z}?g;gﬁgnRA test prod (for

Input capacity Approx. 2 pF lel“r};;:22373RA test prod (for
With the 973RA test prod (for

Accuracy +3% all ranges) for the full scale

Maximum allowable 500VDC

input voltage

Stability +1% gtn tgl:ee allowable power voltage

Floating withstanding 40VDC Between the alligator of the test

prod and the chassis

DC current measuring section

ltem Spegification Remarks
Polarity Positive or negative
Measurement range 0.15 ¢« A to SOmA 12 ranges
Voltage drop 1.5SmV 0.15 /¢ A to SmA range
4.5mV 15mA range
15mV 50mA range
Accuracy +3% With respect to the full scale
Maximum allowable
input voltage 0.2vDC
iy At the allowable power voltage
+
Stability 1% range
. sy Between the LO side of the
Floating withstanding | 4y CURRENT terminals and the

voltage

chassis




DC amplifier

tem - Specificatio
Gain 100013%
300£3% SmV range
100£3% 15mV range
30+3% 50mV range
10t£3% 150mYV range
3+3% 500mV range
1+3% 1.5V range
0.3£3% 5V range
0.1+3% 15V range
0.03£3% 50V range
0.01£3% 150V range
0.003%£3% 500V range
With respect to the full scale
Output voltage +1.5V£3% (when the OUTPUT terminals
are open)
Output resistance Approx. 1k}

Power requirements

o

Remarks

range

Applicable power voltage

—

90VACto 110VAC

108VACto 132VAC

When the voltage selector is set
to 100

When the voltage sclector is set
to 120

When the voltage selector is set

198VAC to 242VAC t0 220
216VAC to 250VAC When the voltage selector is set
to 240
Power consumption 2.5 VA max.

Isolation

_Specification

Remarks

Withstanding voltage

1500VAC for one minute less
than SmA

Under condition of IEC1010
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Environmental conditions

Item.-

Specification

Remarks

Specified operating
temperature range

+5C 10+35C

Specified operating
humidity range

85%RH or less

No dew condensation

Operating temperature
range

-5C 10+40C

Operating humidity
range

90%RH or less

No dew condensation

Storage temperature
range

-10C to +60C

Storage humidity range

90%RH or less

No dew condensation

Mechanical
ltem Specification Remarks
Dimensions 136W X 180H X ZSQDmm
145W X 215H X290Dmm Maximum values
Weight Approx. 3kg
Accessories .
Item Quartity Remarks
AC power cable One

Input fuse(spare)
*]

One (250V, 0.2A) NORMAL

One (250V, 0.1A) NORMAL

For the voltage selector setting
of 100 or 120

For the voltage selector setting
of 220 or 240

Operation manual

One copy

Test prod

One

Type 973RA

*1 The fuse which is suited for the input voltage of your 115B is provided.
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