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~ AUTOMATIC CORD CONTINUITY & INSULATION TESTER
MODEL CAD-2L / CAD-2M

OUTLINE

The SANWA Automatic Cord Tester is intended for continuity
and insulation testings of various electrical cards,
shielded wires etc. in a simple, accurate and speedy way
to afford a great deal of inspection efficiency to the

production line.

FEATURES

The Model CAD-2L has the 3 switching and voltage impressing
ranges in DC 100V/250V/500V, applicable to cords with small
type plugs or jacks that have no concern to_high voltage

application. .

By means of an electronic switch, the continuity and insulation
tests are changed over automatically assuring speedy and high
relisble measurements.

The Model CAD-2M is for high voltage application, providing
voltage impressing ranges of DC 1000V, :applicable to_cords
of high withstandihg voltage. S o -
The continuity and insulation tests are effected by using

a high withstanding lead relay, to enable high reliable
measurements as well as the automatic switching between the
measured lines. (Relay contact)

The testing methods have 2 systems, one by the automatic
measurement that judges the good-bad just by connecting the
test -cord to the measuring terminals. Another is the manual
meiiuring starting the measuring work by means of a measuring
switche. )

For manual measurement, the external control input terminal
is separately provided -in order to control output slgnal from
another device such as an automatic checking machine etc.

When the test cord is judged good, in addition to the lamp
indication, an intermittent sounding buzzer works. The sound
volume is optionally variable.

The meter usually indicates bad values only when the electro-
static -value at the continuity test, and the resistapce
value at the insulation tests are faulty. L
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FRONT PANEL ARRANGEMENT
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1., Power switch (ON-OFF)
2. Insulation test voltage change over switch
(100V/250V/500V for CAD-ZL and :mb:change over switchH foriCAD-ZM) .
3. Meter switch .
Push down the switch and the meter works to detect either
a faint open circuit or a short circuit, regardless of the
good-bad of the tested cord.
4, Resistance value/Capacitance value change over switch
5. Terminals of measurement
6. Measurement mode change over switch (AUTO/MANUAL)
7. Measurement switch In manual mode: To start measurement,
push down the lever. ‘
8. Semi-fixed controller of the "GOOD" buzzer sound volume
g. "GOOD! buzzer |
| 10. Power indicator lamp (red LED)



11. Capacitance and resistance indication meter
12, Continuity fault indication lamp (red LED)
13. "GOOD" indication lamp (green LED)

1%, Insulation fault indication lamp (red LED)

15, Capacitance value setting knob

16, Resistance value setting knob

Sl%. REAR PANEL ARRANGEMENT
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$5. CAUTIONS IN OPERATION

"Meter"
external control
input terminal

for meter switching

1. Avoid to use in an environment of high temperature and high
noisture. In the rainy season, the insulation test in high
molsture creates leakage current to affect an acempate

Judgement. Test 1s to be carried

ment as possible.

in as much dpied enNieon-

2. Most care is wanted in operating ‘Mydel CAD-2M, as Tts
~“vaYtage 1§ as high as DC 1000V to meet high tension cords.

3 WLth & goed (test passed) cord, when the continuity and
"Insulatidn tests are repeated, or with a faulty insulation,
when the test stops, an Insulation test voltage is impressed
to the measuring terminal of léft (red).: VO
touch 1t with hands directly, lest you should he shocked.

Avoid to

" 4, Besides the measuring terminals, direct touch to the
insulation coating also affects the accurate judgement owing
to the body capacitance to the earth.

In the actual operation, 1t is recommended to use well
Insulated gloves to protect you from an electric shock.
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For testing insulation voltages, be sure to set the power
switeh at OFF position, at the change over of 100V/250V/500V

for CAD-2L

The "GND" terminal on the rear panel needs be earthed to
prevent danger and erroneous operation.

Tn case a test box panel is to be hand.made in order to mount
test sockets ete. to it, choose materials of high wetproof

and high insulation.

Also use testing sockets of high resistant to humidity and
high insulation.

Wires from the test box terminals to the testing sockets
need as much separated as possible and that at the shortest

length.

Twisted wires or parallel cords in the continuity test may
degrade the measurement accuracy owing to the by-pass signal
current. Do not use such wires nor cords.

In case the tested cord is shielded, the core wires are
connected to the terminal of tight (black)s and the
shielded wire to the terminal of left (red).

When the withstanding voltage of the tested cord is lower
than the rated insulation voltage, the judgement becomes

unstable.

This is because at the moment shifting to the insulation
test, the test voltage is 100% impressed to cause an.
insulation breakdown to extremely lower the resistance
value and the impressed voltage causing again the condition

of insulation breakdown.

When the above condition 1is continuously repeated, the
judgement becomes unstable, the defective jnsulation lamp .
and the good lamp light alternately, or the jndication rnately,

becomes very irregular. .

OPERATION

1.In case the receptacle of the tested cords is normal 2-pin

power source cord plug. Use the attached test box.

In case of plug or jack of the tested cord with different
shape from 2-pin ‘plug.detach the panel from the test box
by removing 4 pcs. of 3¢ screws. Sockets or connectors
adaptable to the tested cords are mounted to the panel to
be wired. Fasten them with screws and insert into the neas

uring tereinals.



o, In accordance with the rated voltage of the insulation test
for the tested cord, the insulation test voltage change over
switch is set either at 100V, 250V or 500V for CAD~ZL.

3, The resistance value setting knob is adjusted to the rated
insulation resistance value of the tested cord.

He The capacitance value setting knob is turned full clockwise
in advance or towards 1000pF position.

5. Even in the manual mode measurement, the change over switch
is set at first to the AUTO side in order to set the good~bad
judgement standard for the continuity test capacitance of a
good cord.

6. By manual measurement, in order to control measurement by
means of another signal, the control line is connected to the
external control input terminal "MANUAL MEASURE" on the Tear
panel.

External control input terminal "Manual®:
Open = Non-measurement. Short = Measurement

7. The power cord is connected to the AC mains of 50/60Hz and
the power 1s On.

8., As the power switeh is thrown, firstly the continuity fault
indication lamp remains 1it between the specified lines by
the between lines switch. ‘

9. A good cord same as the tested cord of the same length is
jnserted in the sockets on the test box panel to decide the
judgement standard value for the continuity test.

10. The capacitance setting kmob is turned slowly from
right to left. The continuity fault indication lamp disappears
between the lines at which point it is well adjusted.

The length of the tested cord varies more or less, and 1n case
it is shorter than the good cord, it is judged as faulty due
to insufficient capacitance even if it Is not open circuited.

The setting knob is better to be set at a 1ittle leftward
direction or to the less capacitance point than the continuity
good~bad cross point in order to obtain an assured good-bad
Jjudgement.

11. After the setting of the good-bad judgement standard value
for the continuity test is over.



' 13, The preparation is over to proceed to the measurement.

A. Automatic Measurement

As the tested cord is plugged in the test box, the good-bad
result -between the lines is instantly indicated by lamp.

a. Faulty continuity

The faulty continuity indication lamp remains 1lit between
the lines.

b. Faulty insulation

The faulty continuity lamp between the lines is off and
the faulty insulation indication lamp 1s on.

c. Good (passed)

Ihe faulty continuity lamp is off and'the "GOOD" indication
lamp winkerTs.

At the same time, it 1S jndicated by buzzer sound of which
the sound volume 1is adjustable by an ordinary screw driver.

1d, Indication By meter:

Tt usually indicates only at the faulty display. The change
over switch of resistance value/capacitance value is turned
to the resistance value, the resistance value of the faul?y
cord is indicated when it is of faulty insulation. When it
i's turned to the capaclitance value, when the continuity is
faulty, the capacitance value of a faulty cord is indicated
respectively on the meter. as the meter switch lever

-is pushed down, regardless of the good-bad of the tested
cord, the resistance or capacitance value 1s indicated on
the meter respectively by the resistance value/capacitance
value change over switch.

B. Manual Méasurement

The tested cord is plugged in the test box sockets. To start
the measurement, push -down the measuring switch lever or the
external control input terminal on the rear panel "Manual
Measure" is short circuited.

The indication of result is same as in "automatic Measurement"
To stop the measure-

ment, return the measuring switch lever, or open the external
control input terminal "Manual Measure'.



14%. Tested cords terminated on both ends with plugs or jacks

S8,

The continuity test by this instrument is effected by measuring
the capacitance value between the line capacitance of the
tested cords in order to compare with the specified standard
value to judge the good-bad.

If the tested cord is open circuited in the line, the capacitance
value becomes lower than the specified value to show it faulty.

When the terminated place on the opposite side of the test box
plugs or jacks is open circuited, the capacitance value is
less different from the specified value to obtain a faulty
Judgement.,

Accordingly, in case of the tested cords terminated on both
sides with plugs or jacks, if the appearance is same, after

. the "GOOD" indication, plugs or jacks on the opposite side

may be plugged in the sockets of the test box to repeat the tests.

However, in most cases, the appearance is not same, and after
the "GOJD" indication, the plugs or the jacks on the opposite
side are shorted together, and if the insulation 1s faulty,
the tested cord is judged good at the both ends.

OUTLINE OF OPERATION AND TESTING ORDER

The testing between lines 1is starting from the continuity test.
After the continuity is good, it automatically proceeds to the

insulation test. proceed to in the order

of continuity and insulation. After "GOOD" indication, the
continuity and insulation tests in the lines are continuously
repeated till the tested cord becomes faulty during testing,
or removed from the test box.

DETECTION OF FAINT OPEN CIRCUIT AND FAINT SHORT CIRCUIT

when the tested cord is judged good, the continulty and insulation
tests are repeated. In such a case, the tested cord may become
faulty at the plug due to inproper pressing, moulding or soldering
work to produce incomplete contact followed by instant open circuit
or a faint open circuit.

Or, when a part of twisted wires may almost touch another part

to create a delicate fault in insulation or a faint short circuit-
ing. The detection of open circuit in such a continuity test is
very difficult since the time needing for the continuity test is
very short compared with the insulation testing time. .

Moreover, detection of faulty insulation is effected at an instant
during the repetitive functions. Therefore, such an instant faint
open circuit and a faint short circuit are hard to be detected in

the usual repetitive procedures.



However, only when this instrument 1s operated in the 2-line mode,
pushing down the meter switch lever, or shorting the external

control input terminal "Meter" on the rear panel, makes it continuity
test mode or insulatién test mode, enabling to detect a faint open

circuit and a faint short circuit.

In other words, in the usual function as the 2-line mode, after

the MGOOD" indication, the resistance value/capacitance value change
over switch is set either to the capacitance value for a faint open
cireuit, and to the resistance value for a faint short circuit. -

'Push the meter change over switch lever down, or short circuit the
external control input terminal "Meter" on the rear panel, to
detect a faint open circuit or a faint short circuit by bending

the plug section of the tested cord.

when an instant open circuit or a faint short circuit is found,
either the faulty continuity or the faulty insulation lamp is
instantly on, and at the same time, the meter indication deflects

though instantly.

Since a faint open circuit and a faint short circuit tests are
carried frequently in a factory inspection line, a foot switech is
conveniently applicable to the external control panel "Meter" on

the rear panel.

§9. RATINGS
1. Number of Line to Measure: 2 lines

2, Conbtinuity Testing Section
A. Testing power supply: AC 1OkHz 5Vp-p approX.

B. Capacitance value setting: 10pF - 1000pF approx.
' Continously variable.

Ce. Effeqtive length of judgement

When the real capacitance of the tested cord is too much as
. compared with the setting capacitance value, the effeptive length .
for judgement of the good-bad becomes shorter accordinglye .

For -instance, in the setting capacitance of 100pF, when a good
tested cord of 200pF is open circuited at a distance of 50% more
apart from the test box, the capacitance is not less than 100pF,

and is not be judged faulty.



However, for a faulty continuity of an ordinary cord at an open
‘circuited part, faults almost exist near the plugs and jacks,
and if the capacitance of a good cord 1s set at a lower value
than the crossing point, an accurate judgement is available.

D. Meter scale range: O - 1000pF (center 100pF approx.)
3. Insulation Testing Section (CAD-2L) | |

A. Testing power supp;yin_DC 100V2250V/500V'in 3 ranges

B. Resistance vaiue setting range: 1MD - 1000M) continuously

variable. 8Separate setting
among 3 lines.

"_,

" C. Setting errors: Below 10M) within +50%

10Mn - 100Mn % +20%
100My - 500Mp " %309
Over  500M) " 450%

D. Effective iength of judgement: All the area of the tested cord.
E. Meter scale range: O - 1000M0 (center 50M0 approx.)
(3) Insulation Testing Section (CAD-2M)

A. Testing power supply: - DC 1000V.
B. Reslstance value setting range: 1HQ ~ 10004 Q continuously

variable. .
C. Setting errors: Below 10MQ within +£50%
10MQ ~ 100N Q; no +20%
100HQ ~5008Q " £30%
Over 500HQ: "o £50%

D. Effective length of judgement: All the area of the tested cord.
E. Meter scale range: !0~10004Q| (center i50MQ approx.)
4, Judgement Indication Lamp: GOOD (passed) Green LED 1 pce.
. BAD continuity BRed LED 1 pcs.
BAD insulation Red LED 1 pcs.
5. Indication Buzzer: Intermittent sound by piezc miniature speaker.
6. Mode of Measurement: AUTO/MANUAL switching over. B
7 Manual'Measurement Switch: Manual measurement switch on the front
Panel. External control input terminal
_ "Manual Measure' on the rear panel.
8. Testing Time (CAD-2L): Continuity Abt. 1Oms

Insulation " 0.3s
GOOD indication Within 0.3s
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Testing Time (CAD-ZM): Continuity  Abt., 10mS

Insulation . " 0,38 .
GOOD indication Within 0.3S

Faint Open Circuit and Faint Short Circuit Detectable Time:
About lOrns min.

Operating_External Power: AC100V 50/60Hz

Dimensions and Welght: Instrument W375 x HL55 x D230mm
Abt. 3.4 Kgs.

Test Box W125 x H55 x D105Smm
Abt, 400 gr.

ACCESSORIES: Test Box 1 pce. & Instruction Manual 1 copy
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