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INSTRUCTION MANUAL

WARNING

This instrument .is daeSigned to prevent
accidental shock to the operator whan
praparly used. However, no engineering
dasign can render safe- an instrument
which is used carelessly. Therefors, this
manual must ba read carefully and
completely before making any
measurement. Failure to follow
directions can result in a sercus or fatal
accident.. ' ‘
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I\ Operating Precautions

(1) Before making measurements, always verify that the function and other switches have been
set properly.

{21 If the “BATT" appears, it is an indication that the batteries have worn down and should be
replaced with new ones. For M measurements in particular, the resistance under measurement
has a great effect on current consumption. Verify that the “BATT"” does not appear with the
MEASURE switch set to ON and the input sharted.

(3] If the fuse blows or is removed, resistance measurement s not possible. Replace the fuse,
referring to Section 3. 2.

4] When storing the 3116, avoid locations subject to high temperature ¢r humidity and condensa-
tion.

I5) After using the 3116, always remember to set the pewer switch to OFF.

1. OPERATION

il) Display
The 3116 uses a large, customdesigned liquic crystal display with a 12mm character height.
In addition to the measured valug, this display indicates units, AC, and such conditions as hoid
in addition to the measurement voltage mede. If an input overload occurs, the most significant

digit wilt flash "1™

(3 Voltage Detection Indicator Lamp
in tha M and ACY functions, this lamp lights to indicates that the measurement lines are alive
(i. &, at S0VAC or greater). In the MQ function, this lamp lights when the MEASURE switch is
set to ON to indicate that high voltage is being generated,
(IVoltage Mode Switch
This switch is used to select MLl measurement voltage as 250, 500V. or 1000V,
@Function Switch
This switch is used to select vancus measurement functions, as foflows.
OFF Power off
MQ Insulation resistance measurement
ACV AC voltage measurement
{2, ki Resistance measurement
EMEASURE Switch
When measuring insulation resistance in the MQ function, this switch is sat to ON. When it is at
this setting, a voitage indicated by the mode switch is generated and insulation resistance can
be measured, After setting the switch to OFF, the measured value at the time the switch was set
to OFF is held in the display.
Notes:
1) Operation is not possibie uniess the LINE probe is inserted inte the main unit.
2) The data hold condition is maintained and measurement is not possible except if the switch
to ON.
3) In the data hold condition, “HOLD'" appears at the top of the LCD.
%) LIGHT Switch
Pressing this switch turns on the LCD back illumination 'amp for approximately eight seconds.
Notes;
1Y Jf this switch is pressed continuously, the time is from the first pressing.
2) In addition to automatically turning off, the famp can not-can be turned off except®by
switching the power to OFF.
) M0, ACV Measurement Terminal
This is the input terminal to measura insulation resistance and AC voltage.
Note:
1) In the MO function, the internally generated high voltage positive side ts connected to these
terminais.
& 0, kl Measurement Terminal
This is the input termiral Used to measure resistance.
@ LINE Terminals
These are common input terminals used for all measurements. They include guard and switch
terminals.
 GUARD Terminal
When measuring insulation resistancs, this terminal is used to measure only bulk resistance
without the effect of surface leakage resistance on the device under measurament.
@) Battery Compartment
Removing a screw on the rear of the case reveals the batteries and fuse.

|



2. Measurement Method
(1) Insulation Resistance Measurement

‘r A CAUTION -

' Do not apply a voltage to the input which exceeds the overload protection voltage.

M0 measurement 600VDC or DC+AG peak (with the MEASURE switch at OFF)
500V DCorDC+AC peak (with the MEASURE switch at ON)

i

) Insert the red test probe into the LINE terminal and the black test probe into the EARTH
terminal.

2 Set the function switch te M{L

D Sglect the measurement voltage to be applied by using the voltage mode switch (setting
this to 250, 500 or 1000V). '

@ Make con.tact with tI_1e device under measurement using the probes and press the MEA-
SURE switch, releasing the switch when the display value has stabilized to hold the
measured value on the display for easy reading.

® ‘l.:.rhen making long-term measurements, lock the MEASURE switch in the upper position. (see

ig.1)

& When reading the display in dark locations, press the LIGHT switch. This will turn on the
LCD back illumination for approximately eight seconds.

Note: :

1) Never make measurement on a live circuit. Before making measurements, always check for
the existence of voltage at the measurement points.

2) Voltage wiil not be generated unless the LINE probe is inseried into the main umit and
therefare measurement will not be possible.

3) Do not change the position of the voltage mode switch with the MEASURE switch in the

. ON condition.

4) if one side of the measured circuit is grounded, cornect this to the EARTH terminal. This
usually results in a lowered measured value and should provide better operational safety.
When doing this, take care that the LINE probe does not make contact with ground or
other objects.

5) For a circuit or device not grounded, the LINE and EARTH terminals can be connected in
aither direction.

6) When measuring the insulation resistance of a circuit having a capacitive component, the
displayeo valug may vary. Also, since the capacitants will be charged up to the measured
voltage, the LED famp will not go out even when the MEASURE switch is set to OFF, until
the measurement probe is grounded.

i2) AC Voltage Measurement A CAUTION
Do not apply a voitage tc the input which exceeds the overioad protection voltage.
AC voltage measurement.: 850VDC or DC+AC peak

@ Insert the red test probe into the LINE termina! and the black test probe into the EARTH
terminal.

() Set the function switch to ACV. _

@ Make contact the circuit under measurement using the orobes and read the measured value
from the display.

@ When reading the display in dark locations, press the LIGHT switch. This will turn on the LCD
back illumination for approximately eight seconds.




'3} Resistance Measurement

- ——£ CAUTION -
Do not apply a voltage to the input which exceeds the overioad protection voltage.
Resistance measurement 250VDC or ACrms (fuse protected)
8 - e
3& (T Insert the red test probe into the LINE terminal and the black test probe into the 0, kQ
ol terminal.
— {2) Set the function switch to the Q. kfl. The AUTO 1.000k display will appear and the most
VG significant digit witt flash as "1™
24, %) Make contact with the circuit under measurement using the measurement probes and read
e the measured valug from the display.

74) When reading the display in dark locations, press the LIGHT switch. This will turr on the LCD
back iliumination for approximately eight seconds.
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5 Note:

b G 1} In making resistance measurements, the display may indicate several counts even with the
test probes shorted. This is an indication of the resistance of the test probes themselves,

%/z? 2) When measuring the resistance inside a circuit, remove the power from the circuit to be

Fnz pUSh measured and discharge capacitors within this circuit before measurement.

7o \ 3} If the fuse has blown or is removed, an OVER indication will appear even with the

" measurement probes shorted together.

L 4} Line Voltage Detection

; A CAUTION —

I i Do not apply a voltage to the input which exceeds the overloag protection voltage. ;

T MEASURE switch X M measurement BOOVDC or DC+AC peak (with MEASURE switch at OFF)

]
; 500V0C or DC+AC peak (with MEASURE switch at ON)
. AC voltage measurement B50VDC or DC+AC peak

oy

11 1nsert the red test proae inlg the LINE terminal and the black test pfdhe into the EARTH

7 b
e terminal.
C.# 2> Set the function to M or ACV.
:;j‘ () Make contact with the circuit under measurement using the probes and verify the LED
ar lamp (this will light at 50VAC or greater).
:301( Note:
700 - 1) In making insulation resistance measurements, measured is nct possible with vcltage
OFF 17 1 Fig. 1 applied. Always check, therefore, for the presence of voitage before measurement.
i 3. FUSE AND BATTERY REPLACEMENT
:’,’;f {1) Balteries
Fita (I} Remove the battery cover by locsening the screw on this cover with a coin or similar
o implement. (see Fig.2)
77 (2) The batterry ccmpartment holds eight type AA batteries. Replace these all at the same time,
. observing correct battery polarity.
Note:
o 1) When storing the 3116 for long periods of time, remove the batteries.
;Ce; 2) When making MQ measurements, alkaline manganese batteries are recommended because
of the large current consumption.
(?) Fuse
: (1 In the 0 function, a fuse with an arc-suppressant is used to protect the 3116 circuitry from
max excessive input.
max.} (2 To replace the fuse, remove the battery cover in the same manner as described im Section 3,
Sdgt 1], The battery component also contains a spare fuse
giggl When replacing the fuse, use a 0.5A/250V (6.4mm diameter X 30mm long) tubular fuse with
_ an arc-suppressant.
o Note:

1} Resistance measurements are not possible if the fuse has blown or has been removed.



4. USING THE 9139 SWITCHED PROSBE
{D) Connect the probe to the LINE terminal and lock the MEASURE switch in the upper position

(see Fig.1).

@ M} measurement will be performed only when the probe switch is pressed.
i3 With the switch set to OFF, the measured value is held in the display.

® General Specifications

Operating method
Display

Range switching
input/over indicator

Battery low indicator
Sampling rate

Temperature characteristics
{0 to 40°C)

Guaranteed accuracy

temperature/humidity range

Operating temperature/
humidity

Storage temperature/
humidity

Power supply

Power consumption

Continuous operating time
and number of
measurements

Dielectric strength
Dimensions

Weight
Accessories

Optional accessory

® Additional Functions

Display hold
Voltage detection indicator

Display lamp

Dual integration type

Liquid crysial display (maximum indication 1999) (except
for the AC 600V range), including units and symbaols
Fully aute-ranging

Most signifisant digit flashed '“1°" (except for the AC 600V
range)

“BATT' mark appears at B.7V £0.3V

2 times/second

Zero drift: 0.3dgt/°C

Gain drift Measurement accuracy T 2% of rdg (£59% of
rdg at 2000M /250V)

18 to 28°C, 80% RH max (with no condensaticn)

0 to 40°C, 80% RH max (with no condensation)
—20 to +60°C, 70% RH max. {with no condensation)

Eight type AA batteries

M S00mW (typical) in the ready condition and 2.8W
{(typical) for IM/1000V measurement.

ACV, (O 300mW (itypical)

With lamp lighted: 700mW (typical)

M1} ready condition: Apprax. 44hr (manganese batteries)
MO ON/OFF. Approx. 1500 times (with manganese
batteries)

(1M0O/1000V ON: 5s, OFF: 25s)

2.2kVAC for one minute (between input terminals and
outer case)

Approx. 170{H)X114(W)X67(D)mm

685g (including batteries)

9353 carrying case, 9130 test lead with prcbe 9122 test
lead with clip, spare fuse (0.5A/250V, 6.4dia. X30mm long
tubular fuse with arc suppressant), eight type AA batteries.
9139 Measurement probe with swifch

M function only

In the MQ and ACY functions, the LED lights fer an input
of SOVAC or greater.

In the M2 function, the LED lights when high voltage is
being generated.

Approx. 8s when a switch is pressed (LCD back
Mumination}



® Measurement Ranges (At 23°C +5°C, 80% RH max., accuracy guaranteed for six months)
RBIEME Insulation resistance measurement

FBEERE
Reted voltage

250V

BU0V

Loy

MEY LY
Measurement renge

M, 20M. 200M, 2000MQ7 vt -+ (Fully auto-ranging)

-

Response time

(SHFPATLS  LOOMQ % W@ L 10354

3 $&C max (measuring 100MQ starting at open terminals)

(19.99MQ max.)

(500MQ max.}

(1000MQ max.)

+2% rdg 3 8dgt + 2% rdg + 8dgt + 2% rde~ 8dgt
HE fE
Accuracy (20.0MQ min) (501MQ mir.) (1001MQ min.)
+59%rdg 4 8dgl +5%rdg = 8dgt 3% rdg Zidyl
Rl e {0.25MQ ~u0 ] (0.5MO -~ (MO~

Messurment terminal | 250V ~27oV 500V ~350V LGV ~ 1100V

vQ
q= {(OMQ) 1.5mA max N ‘

Measurermant current (0.25MQ) ImA (0.5MQ) ImA (IMQ) ImA
BEHEE | PV DCorDC+AC peak/Iminute BB, # 44— 2.4 - +OFF) [between measurement terminals and
= = | measure switch OFF)

{Overload 500V DC or DC-AC peak/lminute (BIgM T, 75+ 1/ 2 FON)(between measurement terminals
Protection | and measure switch ON ) '
100V DC or DC+AC peak/1minute 47— ¥ £ &% PRl (belween guard and measurement terminals )
ZMBEE  AC Voltage Measurement HEE  Resistance Measurement
]:H"J ‘RIE [ - _; b““‘" '.‘HIJ e . - 2000
o Loros -
ﬂfasurement range' Measurement range 2k 7 A = | .
” = (Fully auto-ranging)
Accuracy = | £ l0%rdgt6dg ﬁﬁ & o
- . Accuracy +0.8% rdg = 4dgt
B o K & :
Frequency 40~ 1008z BE PR IR
response Open-circuit |
L . terminal 0.5V max.
mot | v _volzge |
resistance | 1 PP1OX SOMD # B4 % | 2.0V DCorACrms
e Overload (2 — TR
-?éem daz;l ﬁﬁs j 2dgt max. protection (Fuse protected)
® # % & 50y DCorDC AC (peak)
Overload

protection |

1 minute




