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SLAUGHTER

The Prolesters

OSHA REGULATIONS NOTICE

We have studied the OSHA regulations in great detail and
to the best of our knowiedge no specific regulations have
vet been issued regarding the type of equipment we
manufacture. It is our opinion that some sort of reguiation
will be issued sometime in the future; hut until they are,
we are somewhat handicapped. It is our judgment that

.the eventual attitude of OSHA will be similar to that of

other agencies in that the evaluation of any particular

- situation will depend on the matter in which it is used as

.much as it will on the nature of the equipment itself. To
put it ancther way, high-voitage test equipment of the

-type that we manufacture, is not in Hself hazardous. The

hazards come about when the equipment s connected
into a test station or test system of some SO,

While we have no way of khowing, we expect that the
eventuai requirements will be “that an'y afactrical test
station involving voltages in excess of 42.4 voits peak
{aopreximately 30 voits RMS) will have to be thoroughly

HAZARD WARNING

Good safety practice dictates labeling of hazards
properly. Since- high-voitage testing can be
hazardous, the work station should be labeied.
Naturally, the location of the iabel should be
carefully selected so that it can be placed in the
location that will do the most good.

In some cases, this may be on the test instru-
mentitself, and in others, it may be at a location
directly in front of the operator which is some-
what removed from the instrument.

WARNING LABEL (Full Size)

Order Part No. 800-1387

guarded. We have no way of knowing what will be
acceptable in the way of guarding. As a generalization,
we gxpect that test stations will have to be shieided in
such a manner that operating personnel, as well as casual
bystander personnel, cannot come in contact with the
tesi potentiais.

The test equipment that we build is arranged to
accommodate externai- intertock switches which will
prevent the operation of the equipment if guards are not
it place. Our suggestion at this time is that you study your
test stations and determine what, if any, guards are
needed and instal! these guards, interlocking them with
the equipment in such a manner that the equipment
cannot operate uniess the guards are in place. We are, of
course, willing and anxious to heip you in any way
possible. If you need technical advice or suggestions
regarding this matter, please let us know.

NOTICE

Since this is true, rather than arbitrarily label our
instruments, we are supplying two labeis that
you should apply in accordance with the above
suggestions.

Ifyou need a few more labels, please let us know
... we will gladly supply them. lf you need a large
quantity, these are available at a nominal price.

(DANGER

INSULATION TESTERS ¢ COIL& WINDING TESTERS » CABLE & HARNESS TESTERS e BATTERY TESTERS




SLAUGHTER

The Prolesters

INTRODUCTION

Series 103, 103-MP, 105, 105-MP, 103/105, and 103/105-MP designates a family of high voltage insutation
testers which are of the combination breakdown and leakage type. This family is made in a wide range of
ratings and modifications which are described briefly in the technical bulletin foilowing this introducticn,

From the instrumentation standpoint, this family is identical. However, the MP family differs operationally in

- that it features automatic ramping of test voitage, automatic timing of test dweill, and ramp down of test

.yoltage at the conclusion of the dwell. This particuiar technical manual covers all these current production
units in this family manufactured since July 1, 1971. Most such units will bear serial nu'mbe_rs of A112000 or
higher, though some units with lower serial numbers of this same construction may occasionally appear, due
to retrofitting or unusual production deiays.

The units covered by this manual are distinguishable from units buiit before July 1, 1871 by the characteristic
that they are arranged for optional lock up on rejection, requiring manual resetting. Earlier units reset
automatically when voltage ramps down. : '

This manual covers most standard options as well as the basic unit. Although all of the information provided
may not apply to the particular unit you have, it has not been deleted because it may be of assistance as
‘general background material.

CAUTION: The use of high voltage insulation test equipment can be hazardous to personnel, It is advised that
all invoived in the use of this equipment be made aware of this fact and that a thorough study be
made of any potential hazards involved in the contemplated use of the equipment. Reference
should be made to safety material furnished with the unit and tc the Basic Facts bookiet
accompanying this manuai, which includes additional information on safety considerations.

INSULATION TESTERS ¢ COIL& WINDING TESTERS ¢ CABLE & HARNESS TESTERS e SATTERY TESTERS
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Automatic Insulation Leakage Testers

e Automatic Voitage Ramping
® Automatic Dwell Time
® Pre-set Acceptance Limits

APPLICATIONS

Use these testers for high voltage testing af all types of electrical
gquipment in the engineering lab and on the production fine. Use
the Series 103-MP tester if only AC testing vaitage is requirad, or
the Series 103/105-MP if both AC and DC testing voltages are
needed.

DESCRIPTION

This series is an automatic programrmed version of the standard
Series 103, 103/105 High Volitage Leakage Testers. {tis ideal for
high production testing of ali types of electrical-electronic
equipment for leakage, grounds, shorts, and arc-overs to ali
commercial and military specifications,

Basically, these units apply & known voltage to the insulation
under test and measure the current fiow as an indication of
insulation quality,

in AC testing, the load current often includes an appreciable
capacitive component, When this is true, the compensation con-
trof may be used to cancel out the major portion of this capacitive
current so that the meter reads, essentizlly, only the resistive
component. in DC testing, the capacitive current is transient and
compensation is not needed.

AC tests provide data for a complete analysis of the insulation —
total igakage, resistive leakage, AC resistance, power-factor,
inherent capacity, and dielectric strength. DC tests provide data
for insulation resistance in megohms and dielectric strength.

SLAUGHTER COMPANY

® Provides Data for Insulation Anaiysis

Total & Resistive Leakage
AC Resistance

Capacity

insulation Power Factor
Dielectric Strength

fully automatic test
cycle

" POSITIVE

each test cycle is
identical

ACCURATE

voltage, dwell time,
and acceptance limit
precisely controlied

HOW IT WORKS

The test cycie is fully automatic. A momentary switch starts the
tester, and test voltage is automatically raised from zero to any
pre-setvalue. When this value is reached, the tester holds the test
voltage for the pre-set dwell time, and then returns the voltageto
zero. [fthe device undertest fails to meetthe pre-setleakage limit,
orif a ground or short occurs, the test voitage immediately returns
to zero, and the rejection is indicated by both a lamp and buzzer
signal, '

An accessory piug in the rear of the unijt provides for intercon-
nection of external interiock switches, auxiliary automatic starting
switches, remote . signaling, and comirel to other equipment,

etc.

Manual controls permit over-riding the automatic mechanism at
any time, premitting the use of the tester in exactly the same
manner as the standard Series 103, 103/105.

Here's the details . . .

P. 0. BOX 1805

ARDMORE, OK 73402

HIGH VOLTAGE TEST EQUIPMENT

TELEPHONE: 405-223-4773
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For precision testing...

IMER

Controls dwell time of test.

VOLTMETER
Reads octual
test voitage.

HIGH - VOLTAGE LAMP

Indicates test leads
are energired.

PILOT LAMP
"“fndicates power ON
in standby condition.

- POWER SWITCH

- No warm-up needed.

TEST SWITCH

Momentary fype. TEST LEADS
g feet long, detachable.

MASTER SWITCH

$elects automatic or monual MANUAL VOLTAGE
mode of operation. CONTROL SWITCH

LEAKAGE METER
Adjustable high-limit pointer
presets. the rejection limit.
COperates rejection signais and
de-energizes test leads.

REJECT LAMP

Locks IN with internal buzzer
signat and must be manually
reset after each rejection.

APACHTY COMPENSATION
Cancels AC charging current of
device being tested. Terminals
provided for external compensatior
capacitor when needed.

SPEAKER

Signeols arcing.

Shown above is the standard 50 VA AC Model 103-MP-2.5. This same construction is used in all Series
103- MP units through 5,000 volt ratings. However an AC-DC Switch and a leakage meter multiplier switch are

also included on Series 103/105-MP units,

HIGHER RATINGS

in ratings above 5,000 volts, the construction shown here is
used. The cabinet is larger, and meters are recessed behind a
safety shield of clear plastic.

High Voltage circuitry is isolated from ground on all units rated
500 VA and less. All units rated above 500 VA have one side of
high volitage internally grounded.

All units rated above 500 VA are supplied in floor style console.
This console is mounted on free roiling casters for convenience.

SLAUGHTER COMPANY.

HIGH VOLTAGE TEST EQUIPMENT
Page 4
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leakage ... breakdowns . . . grounds

APPLICATION NOTES

These units are suitable for UL applications requiring lock-out and manuai reset action when rejection occurs.

Stock units are available in B0 VA and 500 VA ratings. The B0 VA rating is sufficient for most applications, in which the
inherent capacity to ground of the product under test does not exceed 0.0058 MFD if 2 2500-volt tester is to be used,
0.002 MFD if a 5,000-volit tester is to be used, and 0.001 MFD if a 10,000-volt tester is to be used. This corresponds to
equipment ratings of about 5 hp., 3 hp. and 1}2 hp. The standard 500 VA rating is suitable for loads of 0.2 MFD for 2500
voltunits, 0.05 MFD for 5,000 volt units, and 0.012 MFD for 10,000 volt units. This corresponds to equipment ratings of
about 150 hp., 75 hp., and 35 hp.

For larger equipment, an investigation should be made of the inherent capacitive characteristics of the equipment and
tester KVA rating selected accordingly. if the inherent capacity to ground of the largest item to be tested is known, the
reqmred VA capacity can be calculated thus:

VA rating required = 400 X Capacity in MFD X (KV)®

I£ the inherent capacity is not known, a rough appreximation may be accompliished by using the figure 0f 0,001 MFD per
horsepower for motors, generators, transformers, ete. and a figure of 0.000020 MFD per foot can be used for ordinary
hook-up wire. Rate of voltage rise is controlled by a synchronous motor driven voltage control. Rate of rise furnished as
standard is indicated in the tabuiations. Other rates of rise are available on special order. Contact factory for information.

Voltage cut off can be at a rate of fall corresponding to the initial rate of rise, or snstantaneous at time out, as desired by
the user. Selection of this mode is by means of an internal jumper connection.

Automatic dwell timer provided in standard units may be preset as desired-to any vaiue between 3 seconds and 3
minutes. Other dwell time arrangements are available on special order. Contact factory for information,

Standard units are connected to lock out on reject, requiring manual reset action to cance! the rejection signals. Thisis
in conformance with typical UL requirements for manual test stations. For automatic test stations where such action is
needed, these units can easily be reconnected to reset automatically when voltage controf returns to the zero position
after a reject.

OPTIONAL FEATURES

The various optional features listed below are actually standard on
some units. In such cases, these are identified by means of the
corresponding suffix letter in the model number on the tabulation of
standarg units. Generally speaking, if the unpit selected does not
incorporate the desired optional festure, it can be Supplied on
special order, However, certain combinations of optional features
and some muliiple combinations of options are not available, and
hence factory contact is suggested, particutarly when multiple
cembinations are involved.

RACK AND PANEL MOUNTING— Specify Option C for this type of
construction. This is availabie on all units in the tabulation showing
an ElA dimension entry. The EIA dimensions on the tabulation are
the actual dimensions of front panel and clesrance dimensions. All
paneis are standard #at style, and finished in smooth gray, with
black lettering.

ZERQ START INTERLOCK— This feature, Option D, is standard on

alt units. Construction of all units is such that the vo itage control
must aiways be returned to the zero volitage position before an
automatic eycle can be started, regardless of whether the unit is in
the AUTOMATIC or MANUAL mode of aperation.

DUAL RANGE VOLTMETER— Designated Option £, this feature is
standard on all 8,000 and 10,000 volt units. It is available ag an
extra cost option on 2500 volt units, with ranges of 0/1250/2500.

SLAUGHTER COMPANY

AUTOMATIC CAPACITY COMPENSATION— Designated Option
“N”, this feature is standard on all units rated 1 KVA and larger and
is optionally available on smalter units with leakage meter ranges of
5 MA or more. ltis not available on combination AC-DC units, Itis a
particutarly useful option on applications requiring the testing of
mixed models with varying capacitance characteristios as it permits
the regjection limit setting to be made on the basis of lnsuiation
quality instead of on a compromise basis. See page 7 for technical
notes an this feature.

INTERMITTENT ARC REJECTION— As supplied, standard units will
not reject on intermittent arcs whose magnitude is insufficient to
trip the over currgnt detection circuits. Such arcing is generaily not
considered to be a failure bacause it is usually “seif healing”. On
those cases where it is desirable to reject on such arcing, Option
“R" is available. Higher voitage units fitted with Option "R” can
also be agjusted to reject on excessive corona, but no provision is
made for calibration of the trip, Option "R is not available on
combination AC-DC units, and physical fimijtations limit the
availability ¢f Option “"R" on certain other units. Contact factory for
information,

ARDMORE, OKLAHOMA

HIGH VOLTAGE TEST EQUIPMENT
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SPECIFICATIONS

Approx.
Approx. Rate Comp. Approx. Approx. Bims Approx. E_i.A?gi):ns.
Modal # Voitage Range of Rise VA Limit Meter Hange Max, 8C WxHxD Shipping! WxHxD
Volts/Sec, Rating Ranges MFD Curront Wt J{Rack Mounting)
SERIES 103MP AC AUTOMATIC INSULATION TESTERS
103 MP-25 D 0/2500 30G/500 50 0/5/ MA G/.005 10 MA 21% x 13% x 18 60 19 x10% x 15
103 MP-2.5DJ 0/2500 30G/800 50 O/100/1000/5000 LA G/.008 10 MA 21% x 13% x 18 682 19x10% x 15
103 MP-2.5 DJU G/2500 300/500 500 O/5/80/250 MA 0/0.2 .5 A 21 x 12% x 18 a5 19x10% x 15
103 MPSO DE 0/2500/5000 600/1600 5O 0/5 MA G/.002 10 MA 21% x 13% x 18 75 19 x10% x 15
103 MP 5 o DEJ 0/2500/5000 800/1000 50 O/100/1000/500C UA 0/.002 10 MA 21 x 13% x 18 77 19 x 0% x 18 J
SERIES 103/105 MP AC/DC AUTOMATIC INSULATION TESTERS
103/?65 MP-2.5 D 0/2800 150/300 50 0/100/1000/6000 UA 0/.005 10 MA 21% x 13% x 18 70 19 x10% x15]
103/105 MP-5.0 DE 0/2500/6000 300/500 50 0/100/1000/5000 UA 0/.002 10 MA 21% x 13% x 18 80 19 x 10k x 15 i
103/105 MP-10.0 DE 0/5000/100C0 300/800 50 0/100/1000/5000 UA 0/.001 10 MA 21% x17 x 18 110 S/0-C/F ‘
1
]
SPECIFICATIONS |
Comp. Approx. Approx. Approx. ElA Rack I
Model # Voltage Range VA Limit Metar Range Max SC Approx. Dims. Shipping Dimensions
Rating | Ranges MFD Currant WxHxD Wit WxHxD
SERIES 103 AC HIGH VOLTAGE INSULATION TESTERS J
1
103-2.5 /2500 50 G/5 MA 0/.008 10 MA 182 x12x 11 34 19x10% x 15
103-2.5 J 0/2500 50 10/100/1000/5000 UA| 0/.005 10 MA 18%x12x11 38 19x 10 x 15
103-2.5 JuU 0/2500 500 0/5/50/250 MA 0/0.2 2.5A 21 x 13% x 18 85 19x10%x 15
103-5.0 E 0/2500/500C0 50 0/8 MA 0/.002 1OMA | 21WM x13% x18 80 19x 102 x 15
103-5.0 £J 0/2500/5000 50 |0/100/1000/5000 UA] 0/.002 1IOMA | 21ax13%x18 65 19x10%x15
103-5.0 EJU 0/2500/8000 500 0/5/25/100 MA 0/.05 1.0A 21 x 13% x 18 50 _ 8/0 - C/F
SERIES 103/105 AC/DC HIGH VOLTAGE INSULATION TESTERS
103/105-2.8 0/2800 50 0/100/1000/5000 UA: 0/.0056 10 MA 18 x12x11 38 19x10%x 15
103/105-5.0 € 0/2500/5000 80 0/100/1000/5000 UA] 0/.002 10MA | 21% x13% x 18 70 19x10%x 15

Current price lists will be forwarded on request.

SLAUGHTER COMPANY

HIGH VOLTAGE TEST EQUIPMENT

Page 6
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INSULATION LEAKAGE TESTERS

Provides data for complete insulation analysis.

e Total Leakage
e Resistive Leakage
# AC Resistance

APPLICATIONS

Use these testers for high voitage testing of all types of electrical
equipment in the engineering iab and on the production ling. Use
the Series 103 tester if only AC testing voltage is required, or the
Series 103/108 if both AC and DC testing voltages are needed.

DESCRIPTION
Basically, these units apply a known voltage to the insulation
under test, and measure the current flow as an indication of
insulation guality.

in AC testing, the load current often includes an appreciable
capacitive component. When this is true, the compensation
control may be used to cancel out the major portion of this
capacitive current $o that the meter reads essentially only the
resistive component. in DC testing, the capacitive current is
transient, and compensation is not needed.

AC tests provide data for a complete analysis of the insulation ~—
totat leakage, resistive |leakage, AC resistance, power-factor,
inharent capacity, and dielectric strength. DC tests provide data
for insuistion resistance in megohms, and dielectric strength.

¢ Insulation Power Factor
e Capacity
e Dielectric Strength

EASY TO USE

Buzzer signal lets you
watch what you are doing

Non-destructive,
Limited energy.

Capacity compensation
on a.c. tests.

"Here's the details .

P. G, 80X 1805

ARDMORE, OK 73402

SLAUGHTER COMPANY

HIGH VOLTAGE TEST EQUIPMENT

TELEPHONE: 405/223-4773
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Better production testing -Watch

VOLTMETER SPEAKER |

Reads actual Signals arcing,
test voltage.

HIGH-VOLTAGE LAMP

indicates test jecds §
are energized. LEAKAGE METER I
Adjustable high-limit pointer
presets the rejection limit, ]

PILOT LAMP

Indicates power ON
in standby condition.

Operates rejection signals and
de-enargizes fest leads.

POWER. SWITCH

No warm-up needed.

REJECT LAMP

. Locks IN with internal buzzer
K signal and must be manually
reset after each rejection.

 TEST SWITCH

Momentary type. Prevents
leaving test leads energized.

E CORD ' '
LIN TEST LEADS

8% feet fong.
B feet long,
Detachable.

Shown above is the standard 50 VA Model 103-2.5. The same general construction is used-in all Series 103
units in ratings through 5000 voits and 500 VA. Series 103/105 units are made only in 50 VA ratings, and
construction iliustrated below is typical of these units in ratings through 5000 volts.

BUZZER MULTIPLIER SWITCH
” ) Selects leakage

Infide. cobinat.f,ecks EN.cm meter ranges.
rejoection. Terminals available
to provide external 115-volt AC
rejection signal, if needed.

VOLTAGE CONTROL

Continyously variable.

e

FUNCTION SWITCH

Selects AC or DC
testing voltages.

CAPACITY
COMPENSATION

Caneels charging cucrent due 1o
capacity of part on test during
AC tests, Terminals provided
for external compensation
copacitor, when needed.

E TR

£

i
i

SLAUGHTER COMPANY. ARDMORE, OKLAHOMA

HIGH VOLTAGE TEST EQUIPMENT
Page 8 i



wour product and hear the test -

HIGHER RATINGS

In ratings above 5000 volts, through 500 VA, bench cabinets with the general
construction shown hare is used. The cabinet is iarger, and the meters are recessed
behind a safety shieid of clear plastic. Retracting safety prods which are optionally
available [Option H) in ratings through 5000 voits are not available for ratings above
5000 volts.

High voltage circuitry is isolated from ground on all units rated 500 VA and tess. All units
rated above 500 VA have one side of high voitage internally grounded.

Al units rated above 500 VA are supplied in floor styie console. This console is mounted
on free roliing casters for convenience. i

APPLICATION NOTES : o i

THéde units are suitable for UL applications requiring lock-out and manual reset action when rejection occurs.

Stock units are avaiiable in BO VA and 500 VA ratings. The B0 VA rating is sufficient for most appiications, in which the inherent capacity to
ground of the product under test does not exceed 0.005 MFD if a 2500-volt tester is to be used, 0.002 MFD if a B,000-volt tester is to be used.
and 0.001 MFD if a 10,000~volt tester is to be used. This corregponds to equipment ratings of about 5 ho., 3 hp., and 1% hp, The standard 500
VA rating is suitable for loads of 0.2 MFD for 2500 volt units, 0.05 MFD for 5,000 volt units, and 0.012 MFD for 10,000 volt units. This
corresponds to equipment ratings of about 150 hp., 78 hp., and 35 hp.

For iarger equipment, an investigation should be made of the inherent capacitive characteristics of the equipment and tester KVA rating
sefected accordingly. If the inherent capacity to ground of the largest item to be tested is known the required VA capacity ¢an be calcuiated
thus:

VA rating required = 400 X Capacity in MFD X (KV)2
If the inherent capagcity is not known, a rough appreximation may be accomplished by using the figure of.0.001 MFD per horsepower for motors,

generators, transformers, etc. and a figure of 0.000020 MFD per foot can be used for ordinary hook-up wire,

OPTIONAL FEATURES

The various optional festures listed below are actually standard on
some units, in such cases, these are identified by means of the
corresponding suffix letter in the model number on the tabulation of
standard units. Generally speaking, if the unit selected does not
incorporate the desired optional feature, it can be suppled on
speciai order. However, certain combinations of optional features
and some multiple combinations of options are not available, and
hence factory contact is suggested, particularly when muitipie
combinaticns are invoived.

AUTOMATIC DWELL TIMING— This modification automatically
controls the duration of time that the test voltage is applied.
Desired duration is preset on a timer, and operation of the test
switch initiates the timing cycle which applies test voltage for this
period. However if a rejection occurs, test voltage is cut off, and
manual raset of the unit is required to cancel reject signals, Specify
Option "A” if a timing period of between 0.1 and 6 seconds is
required, Option "B” if the period is between 3 secends and 3
minutes, Timers may be easily preset to any period within these
ranges.

RACK AND PANEL MOUNTING— Specify Option “C" for this type
of construction. This is available on all units in the tabulation
showing an ElA dimensions entry. The EIA dimensions on the
tabuiation are the actual dimensions of front panel ang clearance
dimensions. All panels are standard flat style, and finished in
smooth gray, with black lettering.

ZERQ START INTERLOCK-— This feature, Cation “D", is standard
on all 10,000 volt units. With this option, voltage control must
slways be returned 1o the zero voltage pesition before test can be
started.

DUAL RANGE VOLTMETER-~ Designated Option “E", this feature is
standard on ail 5,000 and 10,000 volt units. it is availabie as an extra
cost option on 2500 volt units, with ranges of 0/1250/2500.

SLAUGHTER COMPANY

HIGH VOLTAGE TEST EQUIPMENT

AUTOMATIC RESET— Function of this feature is to automatically
cance! and reset rejection signals after a dwell of about 1 second, if
the fault still exists after reset, the cycle will repeat. This option is
normally utilized only when the tester is fitted intc an automatic test
station. In this case, customer furnished equipment can be con-
nected to properly mark or dispose of rejects during the dwell period
provided. At the end of the dwell period, tester returns t¢ normal
standby condition. This particular feature is not recommended for
manual testing, and is not compatible with Option "D".

AUTOMATIC.CAPACITY COMPENSATION~ Designated Option “N",
this feature is standard on ali units rated 1 KVA and larger and is
optionally available on smaller units with ieakage meter ranges of &
MA or more. It is not available on combination AC-DC units, It is a
particularly useful option on applications requiring the testing of
mixed models with varying capacitance characteristics as it permits
the rejection limit setting to be made on the basis of insulation quality
instead of on a compromise basis. See catalog page 2.22A for
technical notes on this feature.

INTERMITTENT ARC REJECTION— As supplied, standard units will
not reject on intermittent arcs whose magnitude is ingufficient to trip
the over current detection circuits. Such arcing is generally not
considered to be a faiiure because it is usually “self healing”. Cn
those cases where it is desirable to reject on such arcing, Qption "R"
is available. Higher veltage units fitted with Option "R" can also be
adjusted to reject on excessive corona, but no provision is made for
calibration of the trip. Option "R" is not available on combination AC-
DC units, and physical limitations limit the availability of Qption "R
on certain other units, Contact factory for infermation.

Page 9

ARDMORE, OKLAHOMA



SLAUGHTER

The Prolesters

CAPACITY COMPENSATION

The current during an AC high voitage test is due to leakage
of the insulation, plus a charging current due to the
electrostatic capacity of the device being tested. By inserting o
compensating capacitance into the circuit, only the leakage
current will remain.

in the Leakage Tester this is done by adjusting the capacity

CEAKAGE compensation knob to obtain the lowest current reading on the
COMPENSATION milliammeter, thereby “"tuning-out” the capacity current as

shown at the left.

CAPACITY

. CURRENT

(=3

“The resultant milliammeter reading is the approximate net resistive component of the total current
through the insulation under test. This reading may be used to establish the approximate AC insulation
resistance by means of the classical formuia: '

AC insulation Resistance in Megohms = AC Test Voltage

Micreamps, Compensated

if the capacity compensation control is set to none, then the reading on the milliammeter will be the
total current through the insulation under test. This reading, together with the compensated reading
yields additional useful information, thus:

Approximate Insulation P.F. = Micreamps with Compensation
Microamps with No Compensation

CIRCUIT THEORY

The circuitry utilized to accomplish cap- ”3 ¥ TRANSHORMET o
acitive compensation is shown here in _W_j( 3

simplified form. Frem examination of this § § QUIR TERINALS
circuitry it will be seen that the current flow F 1 o 5
in the compensation loop is essentiafly

capacitive and since the voltage source in combessaton coron

this loop is 180° out of phase with the W/ : 3 comrmisaion
voltage source in the main test loop, the '35 % !§

compensation current will be out of phase i ! s

with the capacitive component of the {oad ot oinn.

Cufrent. ' SHMPLIFIED DIAGRAM — CONTINUDUS COMPENSATION CONTROL

The adjustment needed te compensate a
particular test part is accomplished either by varying the value of the compensation capacitor, or by varying
the magnitude of the compensation voltage source, or both. In standard 50 VA Series 103 and Series 103 MP

units adjustment is by means of a step type compensation capacitor decade. Since this is o step type

adjustment it is rareiy possible to adjust this to a true null. Therefore, for high precision tests, the use of an
external capacitor decade is recommended. This can be connected to the blue terminals provided on the unit,
and the compensation selector set to the external position. The external decade can then be adjusted in the
same manner as the internal decade to obtain the null reading on the milliammeter.

Step type compensation is not practical over a wide current range. For this reason ail units supplied in the 500
VA rating are fitted with stepless continuous compensation control. Compensation is accomplished by using a
separate transformer for the compensation loop and varying the compensation voltage with a primary control
on the compensation transformer. In addition, in such units the value of the compensation capacifor is
changed automatically when the milliammeter is switched to a different range.

INSULATION TESTERS ¢ COIL& WINDING TESTERS e CABLE & HARNESS TESTERS e« BATTERYTESTERS

Page 10
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SL:AUGHTER TECHNICAL NOTES

The Prolesters SERIES 103 AND SERIES 103 MP

CAPACITY COMPENSATION (CONT'D)

For automatic compensation control, an electronic “black box” technique is utilized. With this technique, the
milliammeter will always digplay the resistive component of the lead current when the compensation control
switch is in the "Real Current” position. When the switch is in the "Total Current” position, the milliammeter
displays the total current through the insulation under test. These readings may then be used in the same manner
as those obtained with the bridge type compensation described.

Bridge type continuous compensation which is used on 500 VA units is about 80% effective. This means that the
compensation can be expected to cancel up to 90% of the capacitive component of the load current. The amount
of-degradation of the resultant reading of resistive component, of. course, depends upon the overall relationship of

S Vresigtive to ea pacitive components, Automatic compensation is somewhat more effective, and can be. expected to

cancel up to 95% of the capacitive component of the load current. in addition, units fitted with automatic
compensation controif will generally provide somewhat better readability of the resistive current component than
standard units. Automatic compensation is designated by Option N, and is availabie as an option on g/l 50 VA
rated Series 103 and Series 103MP units. Option N is standard on alf units rated 1 KVA and larger.

CONTROL AND PROGRAMMING

Series 103 insulation testers, shown on pages 3 thru 7, are adaptable to automatic and semi-automatic test
installations. '

Circuitry of the basic units listed is arranged so that it is a simple matter to contro! these units remotely by
means of relays or switches. In addition, circuitry provided can be used to operate remote signaling devices, or
associated eguipment. These are 117 VAC circuits.

For more sophisticated systems, the standard Series 103 and Se_ries 103MP instrumentation is availabie in
Series 720 moduiar form component test panels which incorporate logic circuttry which is compatible with

- most standard systems of this type.

For more highly complex systems, Series 103 and Series 103MP instrumentation is avaiiabie in remotely
programmable forms which have provision for remotely programming voitage setting, limit setting, dwell time,
etc., as well as provision for remote control. Contact factory for information.

For multiple point testing on an automatic or semi-automatic basis, Series 103 and Series 103MP
instrumentation is avaiiable in Series 720 Scanning Systems.
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The Prolesters

CONTROLS AND INDICATORS 103, 105, 103/105

1. POWER SWITCH AND PILOT LAMP

The Power Switch is used to turn the unit ON to standby condition. The associated Pilot Lamp indicates that
line voitage is tumed ON.

Standard units are connected for "lock up on rejection”. This means that the Power Switch must be recycled —
turned OFF momentarily — to reset the reject circuits and cancai reiect signals after a rejection occurs.

Thiszrecycling is not necessary if the unit has been reconnected to eliminate the lock-up feature as outlined in
/Technital Note 13 on Page 23,

"2, TEST SWITCH

The Test Switch controls the application of high voitage. This is a 3-position switch, Center position is OFF.
“‘When the switch is held down, test voltage is turned ON.

The upper, locking position of this switch is normally not connected. However, in units supplied with Option
"H” {combination test leads and prods), this position is used to turn the voitage ON when it is desired to use
the test prods instead of the regular test clip leads. See Technical Note 10, Page 22.

Units featuring the Option “L” function to automatically reset the rejection signals after a dwell of approximately
two seconds. This cycle will repeat if fault still exists after automatic reset. The design feature of Option “L” is
provided so that the unit may be fitted into an automatic test station. Customer furnished equipment can be
connected to mark or dispese of rejects, as desired. See Technical Note 14, Page 23.

In standard units, the tester will remain ON as long as the Test Switch is depressed. In units suppiied with Option
“A” or "B” {Automatic Dwell Timing), the start switch is used only to initiate the automatic time cvele. When the
preset time cycle is completed, the tester will be turned OFF. However, if the switch is held in the START position,
this will override the timer and the unit will remain ON until the switch is released.

In units supplied with Option D {Zero Start Interlock}, the voitage control MUST be MANUALLY HELD in the zero
or extrame counter-clockwise position for the test switch to be effective in turning the high voitage ON.

3. HIGH-VOLTAGE LAMP

The High-Voltage Lamp illumination indicates that the test voitage is ON and contact with test leads or circuits
under test can be hazardous.

INSULATION TESTERS o COIL& WINDING TESTERS e« CABLE & HARNESS TESTEHS e BATTERY TESTERS
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The ProTesters

4. VOLTMETER

The Veltmeter mounted on the upper left of the panel, indicates the test voltage at the output terminals of the unit
at all times. Note that when a short occurs, this indicator will fall to zero, indicating zero voitage at the output.
However, the tester may still be ON, producing test voltage which is absorbed by limit resistors within the unit,
When this is the case, the High-Voltage Lamp will remain ON, unless the resulting current flow exceeds the
isakage meter limit,

. B "VOLTAGE CONTROL

Mounted near the center of the panel, this knob is used to adjust the testing voltage. To increase the test
voltage, rotate clockwise,

6. AC/DC SWITCH

Used only on Series 163/105 units, this switch selects AC or DC testing voltage. Voitage controi shouid be at
zero or unit should be OFF before transferring position of this switch.

7. COMPENSATION CONTROL

This knob is used to adjust the amount of internal compensation applied to balance the capacitive charging
current in the device under test. To increase compensation, rotate clockwise. in the extreme counter-clockwise
position, no compensation is applied. In units supplied with step-type (tap switch) compensation control, an
extreme clockwise position is provided in which the internal compensation capacitors are removed from the
circuit and terminals provided for external compensation capacitors become active. “WARNING” These
terminals may have up to 500 volts across them when active. n units featuring continuous compensation, the
external terminals are omitted. In units featuring Option “N", compensation is controlled by a real current/total
current switch,

Series 105 units are straight DC testers and hence, do not have this compensation control.

8. LEAKAGE METER

This meter, mounted on the upper right of the panel, indicates current drawn by the device under test. If no
compensation is used, this will be total load current. I compensation is properly adjusted, this will be a net
resistive {real} current, '

A small black knob on the lower center of the meter cover adjusts the position of the red limit neadle on this
meter. When the black indicating needle reaches the setting of the red limit needie, a rejection will be
indicated,

CAUTION: The red limit needie may become ineffective if set beyond the graduated portion of the meter dial.
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CONTROLS AND INDICATORS — Cont'd.

9. METER MULTIPLIER SWITCHES _
When used, Meter Multiptier Switches are mounted adjacent to the meter they affect. In such cases, the true
reading will be the actual meter reading multiplied by the setting of its multiplier switeh.

Standard Models 103 and 105 do not incorporate meter muitiplier switches. Standard Model 103/108
incorporates a leakage meter multiplier switch only.

WiuUn:i:"E's'supplied with Option “E” {Dual Range Voltmeter} incorporate a 2-position voltmeter multiplier switch.
Series 103 and 106 units supplied with Options "J" or “K’ {Muitiple Range Leakage Meter} incorporate & 3-
. position leakage meter multiplier switch.

.10, ARC DETECTOR

" This small speaker is used to detect and signal iow energy arcing, too low in intensity to deflect the leakage meter.
This speaker is in the high voitage circuit and no attempt should be made to amplify or put auxiliary speakers or
“head phones” in place of or in conjunction with this speaker.

11, REJECTION. INDICATORS

These inciude a front panel red warning lamp and an internai buzzer, which are activated by the red limit
pointer on a leakage meter. When the black indicating needle reaches the setting of the red limit pointer, a
rejection will be indicated. As shipped, the unitis arranged so that these rejection signais will lock in, and they
can be cleared only by interrupting the power supply to the unit, or by cycling the power switch momentarily to
the OFF position. This functional arrangement should not be changed in the field without first checking
applicable UL or other approving agency specifications.

12. ZERO BALANCE
Used only in higher voltage multi-range units, the zero balance control is used to compensate for miscellaneous
internal and external stray capacities.

CALIBRATION NOTE

Before shipment, all units are calibrated to an accuracy of better than +5% of full-scale with equipment fully
traceable to the NBS. To maintain original accuracy, checking of calibration and recalibration should be
conducted on a periodic basis. To maintain traceability, standards used in checking and recalibration procedures
must be traceable to NBS standards.
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INITIAL CHECKOUT 103, 105 & 103/105

CAUTION: Since any electrical equipment can be hazardous, the initial checkout procedure listed here shouid
be conducted only by gualified personnel familiar with safety rules applying to electrical equipment. It is
suggested that before checkout, the Basic Facts booklet supplied with this equipment be reviewed, particulariy
pages 19 through 22 for safety suggestions. '

To check the unit quickly, adjust compensation control to NONE (or “reat current”) and plug the unit into 115-volt,
60-cycle power. With the test leads removed from their connectors, turn unit ON and raise voltage to
approximately 60% of full scale. On AC units and on AC/DC units set for AC operation, a slight residual reading
may appear on the leakage meter. This should be no more than 3% of full scale of the meter. On DC, this shouid be

_less than 1%. Decrease voltage to zero. Turn unit off.
a i <t

Set voltmeter and feakage meter range switches (if any) to maximum position. Insert the test leads into their
bayonet connectors. Keep these jeads separated and AVOID CONTACT with the clips. Turn unit ON and raise

_ voltage to'value indicated in chart below. Turn unit QFF, leaving voltage control set. Now, short circuit the test
" . leads and again turn the unit ON. On Series 103, the leakage meter should rise to AC S/C milliampere value
“ indicated within #=10%. Series 105 units should conform to the listed DC S/C milliampere value. Series 103/105

units should conform to the AC value when operated with the AC/DC switch in the AC position, and to the DC
value when operated with the switch in the DC position,

The short-circuit check procedure outlined above can be used only.onlimited energy {50VA} units, It cannot be
used with high-capacity units because -milliammeter readings will go “off-scaie” on such units. Also, this
procedure cannot be used with Option "D (Zerc Start Interiock) units.. Instead, .short-circuit leads and raise
voltage control to obtain the indicated current. Note position of voitage control knob, Turn-unit OFF, remove
short circuit, and turn ON again, bringing voltage control knob to same position. Voltmeter reading should
correspond 1o the indicated value within =10%.

UNIT MAX VOLTAGE RATING 2500 5000 10,000
TEST VOLTAGE SETTING 1000 2000 4000
A.C. §/C MILLIAMPS : 3.8 3.7 3.7
D.C. 5/C MiLLIAMPS 2.4 1.5 1.6

To check reject circuit, hold switch ON and adjust red limit pointer on leakage meter until it contacts the black
indicator needle. Buzzer will sound, indicating rejection. High-vottage tamp will go OFF, indicating removal of
test voltage.

If the unit does not operate according to the above specifications, remove rear panel or top cover and check for
evidences of damage. If the difficulty is not readily apparent, do not attempt further work which might void
warranty. Contact factory for instructions,
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CONTROLS AND INDICATORS 103 MP, 105 MP & 103/105 MP

Functions of the various controls and indicators are as follows:

1. MAN-AUTO SWITCH—This 3 position toggie switch is the mode switch, The center position is idle, while
the locking upper position turns the unit on far AUTOMATIC operation. The momentary MANUAL position
is used only for manual operation, and must be held on when used in this manner.

. 2.2°PILOT LAMP—The pilot lamp aiways indicates when the unit is ON, or is ready for automatic or manual
eperation. In other words, this lamp will be on, unless the ON/OFF switch is QFF.

3. START-RESET SWITCH—This switch is used to control the automatic cycle when the unit is in automatic
operation. It is aiso utilized to reset the unit after a rejection has occurred. The function of this switch is
- covered in more detail as part of the description of the automatic cycle.

4. HIGH-VOLTAGE LAMP--The high-voltage lamp illumination indicates that the test voltage is ON, and
contact with test leads or circuits under test can be hazardous.

5. VOLTMETER—The voltmeter, mounted on the upper ieft of the panel, indicates the test voltage at the
output terminals of the unit at all times. Note that when a short occurs, this indicator will fall to zero,
indicating zero voltage at the output. However, the tester may still be on, producing test veltage which is
absorbed by limit resistors within the unit. When this is the case, the high-voltage iamp will remain on. A
small black knab on the lower center of the meter cover adjusts the position of the red limit needle an this
meter. The position of this needle establishes the testing voltage when the unit is cycled automatically.
This red limit needle acts merely as a maximum limit on test voltage when the unit is in manual operation.

CAUTION: The red limit needle may become ineffective if set beyond the graduated portion of the dial

6. INCREASE-DECREASE—This switch is used to operate the motor-driven voltage control manually, thereby
permitting manual controi of the testing voltage. It is used only when the MAN-AUTO switch is in the
manual position.

7. COMPENSATION CONTROL~—This knob is used to adjust the amount of internal compensation applied to
balance the capacitive charging current in the device under test. To increase compensation, rotate
clockwise. In the extreme counter-clockwise position, no compensation is applied. In units supplied with
step-type (tap switch) compensation control, an extremne CW position is provided in which the internal
compensation capacitors are removed from the circuit and terminais provided for external compensation
capacitors become active. In units featuring continuous compensation, the external terminals are omitted,
In units featuring Option “N”, compensation. is controlled by a real current/total current switch.

Series 105 units are straight DC testers and hence, do not have this compensation control.
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NTROLS AND INDICATORS - Cont'd

LEAKAGE METER-~This meter, mountaed on the upper right of the panel, indicates current drawn by the
device under test. If no compensation is used, this will be total load current. If compensation is properly

adjusted, this will be a net resistive (real) current.

A small black knob on the lower center of the meter cover adjusts the position of the red limit needle on
this meter. When the black indicating needle reaches the setting of the red limit needle, a rejection wili be

indicated.

9.

10.

11.

12,

b .
* CAUTION: The red limit needle may become ineffective if set beyond the graduated portion of the meter dial.

METER MULTIPLIER SWITCHES-—When used, meter multiplier switches are mounted adjacent to the
meter they affect. In such cases, the true reading will be the actual meter reading multiplied by the setting

of its mubltiplier switch.

Standard Modeis 103-MP and 105-MP do not incorporate meter multiplier switches, Standard Modetl
103/105-MP incorporates a leakage meter multiplier switch only,

Units supplied with - Option “E” (Dual Range Voltmeter) incorporate a 2 position voltmeter multiplier
switch, Series 103-MP and 105-MP units suppiied with Options “J” or "K" {(Multipie Range Leakage
Meter} incorporate @ 3 position leakage meter multiplier switch, Series 103/105-MP units aiso
incorporate a leskage meter muitiplier switch as a standard feature.

ARC DETECTOR—This small speaker is used to detect and signal low energy arcing, too low in intensity to
deflect the leakage meter. '

REJECTION INDICATORS—These include a front panel red warning lamp and an internal buzzer, which
are activated by the red limit pointer on a leakage meter. When the black indicating needle reaches the
setting of the red limit pointer, a rejection will be indicated. As shipped, the unit is arranged so that these
rejection signals will lock in, and they can be cleared only by cycling the reset switch momentarily or
interrupting the power to the unit. This functional arrangement should not be changed in the field without
first checking applicable UL or other approving agency specifications.

ZERO BALANCE—Used oniy in higher voltage multi-range units, the zero balance control is used to
compsensate for miscellaneous internal and external stray capacities,
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CONTROLS AND INDICATORS — Cont'd

13.

TIMER—The adjustable timer is used to preset the time dwell, or period of application of test voltage
when the unit is operating in the automatic mode. Dwell time does not start until voltage reaches preset
value. Do not set timer to zero as this causes motor to run backwards. '

AUTOMATIC CYCLE

Functions of the various cycie controi switches and the operating cycie are as follows:

1,
2.

MMAN-AUTO switch selects mode. Center position is idle. Normal position is AUTO.

When the START-RESET switch is momentarily tripped to START, the motor-driven veltage control
incrgéses test voltage at a fixed speed until the preset limit {set on the voltmeter; is reached.

When the preset voltage has been reached, the motor stops, and test voltage is maintainad for whatever
period has been set on the timer. '

When the timing period has elapsed, the motor-driven voltage control reverses, and the test volitage is
automatically reduced to zero,

if at any time breakdown occurs, or the leakage exceeds the limit, which has:been preset.on the leakage
meter, a reject lamp and buzzer are energized. The high voltage is reduced to zero immediataly, and the
rejection circuits will remain on until manually reset

Tripping the START-RESET switch to RESET will return the voltage control to zero immediately, regardless
of the conditions existing.

When the power switch is in the MAN position, voltage control is manual, through the INCREASE-
DECREASE switch. #f a breakdown occurs during manual operation, the MAN-AUTQ switch must be
returned to the center position to reset the signal circuits. If the MAN-AUTO switch is set to AUTO after a
manual test, the voltage control will automatically return to zero. :
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INITIAL CHECKOUT 103 MP, 105 MP & 103/105 MP

CAUTION: Since any electrical equipment can be hazardous, the initial checkout procedure listed here should
be conducted only by qualified personnel familiar with safety rules applying to electrical equipment. It is
suggested that before checkout, the Basic Facts booklet supplied with this equipment be reviewed, particularty
pages 19 through 22 for safety suggestions.

To check the unit quickly, adjust compensation control to NONE {or "real current”} and plug the unitinto 115
volt, 60-cycie power. With the test leads removed from their connectors, operate AUTO-MAN switch 1o the
\MAN position, and use the INCREASE-DECREASE switch to raise voltage to approximately 60% of full scale.
"On AC units, and on AC/DC units set for AC operation, a slight residuai reading may appear on the leakage
meter. This should be no more than 3% of the full scale of the meter. On DC, this shouid be iess than 1%.
J'Decreése voltage to zero. Turn unit off.

© Set voltmeter and leakage meter range switches {if any} to maximum position. Insert the test leads into their
":bayonet connectors, Keep these leads separated and AVOID CONTACT with the ctips. Turn unit ON and raise
voltage to value indicated in chart below. Carefully short circuit the test leads. On Series 103-MP, leakage
meter should rise to AC S/C miilliampere value indicated within +10%. Series 103/105-MP units should
conform to the AC value when operated with the AC/DC switch in the AC position,

The short-circuit check procedure-outiined above can be used only on AC:limited.energy (BOVA) units. It cannot
be used with high-capacity units because leakage meter readings will go “off-scale” on such units,"

UNIT MAX VOLTAGE RATING 2500 5000 10,000
TEST VOLTAGE SETTING 1000 2000 4000
A.C. 5/C MILLIAMPS 3.8 3.7 3.7
D.C. §/C MILLIAMPS 2.4 1.5 1.6

To check reject circuit, operate unit and adjust red limit pointer on leakage meter until it contacts the black
indicator needie. Buzzer will sound, indicating rejection. High-voltage tamp will go OFF, indicating removal of test
voltage.
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INSTALLATION

A prime consideration in the installation of equipment of this type is to insure safety both to the operator and to
any casual bystanders. As a general ruie, avoid locations with extremes of temperature, humidity, or vibration,
Alsoc avoid metal top benches and metal operator stoois. The eiectrical power receptacle which will be utiiized to
operate this unit should be checked for proper polarity and adequate grounding. It is mandatory this equipment be
used with a properly grounded three wire raceptacle.

After equipment has been installed, a careful study should be made of the test station to determine what, if any,
‘sefeguards are needed. Again, it is suggested that any electrical test station involving voitages in excess of
42.4 volts peak {approximately 30 volts RMS} should be equipped with safequards. These should operate both
for the protection of the operating personnel and for the protection of casual bystander personnel. At the
minimum, safeguards should prevent the operating perscnnel or casual bystanders from coming into contact
with the test circuit

In the event electrical interlocks of any sort are required, either to insure that guards are in position, or to insure
that the operator's hands are in a safe location, the instalier shouid refer to the proper.schematic drawing and
instali these interlocks in series with the external interlock terminais provided in the unit.

After the installation has been completed, a review of the installatien should be conducted to determine what,
if any, hazardous warning signs or labeis may be needed. These should, of course, be installed before the test
station is placed in service. Two safety warning labels are provided with the equipment. Additional labels are
available ~ see inside front cover.
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TECHNICAL NOTES

The following notes may be helpful in specifying use, setup and operation of this unit.

1,

Tl

DC Leakage is a direct measure of the DC insulation quslity. it may be expressed in terms of insuiation
resistance as follows:

DC Test Voltage
Microamperes Leakage

DC Insulation Resistance in Megohms =

AC Leakage readings may be utiiized to establish other useful information regarding insulation under test.

The AC leakage reading with compensation control properly adiusted is essentially a pure resistive current,
“which may be used to establish the AC insulation resistance as follows:

AC Test Voitage
Microamps, Compensated

AC insulation Resistance in Megohms =
Approximate insulation power factor may also be established by taking anofher‘reading with compensation
set to NONE, then:

Microsmps with Compensation
Micreamps with No Compensation

Approximate insulation P.F. =
The approximate inherent capacity of the unit under the test may alsc be established by determining the
compensation capacity required for minimum microammeter reading, ‘then:

Compensation Capacity in MFD
Compensation Ratio

Inherent Capacity in MFD =

. The step-type compensation control provided on 50VA units will rarely permit the attainment of a true null.

Therefore, for high precisicn tests, the use of an external capacitor decade is recommended. This should -
be connected to the blue terminals provided and the compensation selector set to EXT. "WARNING”
These terminals may have up to 500 volts across them with the selector set to EXT. The external decade is

‘then adjusted in the same manner as described above. Calculations are made in the same manner, using

the decade readings as compensation capacity vaiues. Unless the external decade is rated for more than
600 volts, do not use test voltage settings above 1000 volts,

In units fitted with continuous compensation control, the use of the external capacitor decade is not
necessary, To determine the inherent capacity of the unit under test, adjust for null, obtain compensation
control setting, and refer to calibration curve supplied. In units fitted with Option "N”, simply fransfer
compensation switch to obtain real or total current

. Though the voltage wave form applied to the object under test will be as true as the wave form of the line

supplying the tester, the wave form of the current in the load wifl typically be complex, because of the
complex impedance characteristics of insulating materials and the relationship of these characteristics to
the internal circuits of the tester. For this reason, it will rarely be possible to obtain zero null conditions
even with a practically pure capacitive load. In other words, the internal compensation circuits can be
expected to compensate or cance! 95% of the capacitive companent in the load, but not 100%. This
condition becomes especially noticeable in 5OVA multi-range units if the user attempts to extend the
compensation capabilities of the unit by adding higher values of capacity to the blue gxternal terminals,
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TECHNICAL NOTES — Cont'd.

5. When using the tester in GO/NO-GO production inspection service the capacity compensation may be
adjusted on the first unit of a given production item and need not be readjusted. The high limit pointer may
also be preset to specification. With this setting the buzzer will sound under conditions of excessive
feakage and/or complete breakdown. Any arcing, even so low that the leakage meter will not deflect, wil
cause “static’” in the loud speaker

8. Length and arrangement of test leads is very important on low range AC tests, Leads should be as short as

- "possible and arranged for minimum stray residual meter reading. Excessive residual readings may be due
’ "to*an improperly grounded or imgroperly polarized line cord receptacle.

These residual effects, plus basic physical differences in insulation material make absolute correlation
between DC and AC tests impossible. AC insulation resistance will generally run considerably below the
DC values.

7. Muiti-range units incorporate a very sensitive leakage meter. When not in service, it is desirable to set the
multiplier switch “OFF". When carrying or shipping the unit, set meter muitiplier switch “OFF” and set red
limit pointer to zero.

8. These units incorporate internal current limiting circuits to reduce damage on breakdowns.and for greater
operator safety. Since the short circuit current varies with the voltage setting, care must be taken to see
that the high limit leakage meter setting is not above the short-circuit current of the tester. See Setup,
Note 6.

9. WARNING: For safety reasons and to avoid possible tester damage in case of a complete product
breakdown, the product under test should not be grounded nor should it be connected in any way to the
AC power lines.

If the product must be grounded, the low side {black receptacie) or metering side must be used. Under no
circumstances should the high side be grounded. On units with sensitive leakage ranges, capacitance may
be required at the external compensation terminal to cancel internal leakage reading resulting from
grounding of the low side. It may aiso be necessary to readjust the internal residual variable capacitor for a
null or cancellation of internal leakage. Under this condition, the internal capacity decade is not usable and
an external decade is required.

10. CAUTION: When the following connection is made, test leads will be "HOT" at all times that the test
switch is in the locking "ON" position.

For some applications, it is necessary that the test switch have a locking ON position. This can be
accomplished by connecting the jower switch terminals to the upper terminals. DQ NOT cross over from
one side of the switch to the other, but jumper top and bottom contacts that are in a vertical line. The
upper position of the test switch will then be a locking ON position,
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TECHNICAL NOTES — Cont'd.

11. If an external interlock switch is desired as a safety feature, this can be connected in series with the
primary line cord. Alternatively, interlock terminals are located inside the tester. These must be strapped if
no interlock . switch is used. {See photo below)

12. Series 103, 105 and 103/105 units may be used to operate external signals such as lamps, bells, buzzers,
counters, ete. These should be connacted between terminais No. 18 and 19 on the high-voltage chassis, A
reject signal of 115 voits appears between these terminals. {See photo beiow)

13. As shipped, standard units lock up on rejection, requiring recycling of the power switch, or interruption of
power to the unit to reset the reject circuits and cancel the rejection signals. On units equipped with
= Option "A” or “B” (Automatic Dwell Timing), there is a reset position on the test switch that can be used

» for this purpose.

The lock-up festure on units equipped with automatic dwell timing can be disabied by removing the
jumper between terminais “C” and “D” on the timer program strip. The lock-up feature on standard units
without the dwell timing can be disabled by moving the wire connected to terminal 2 on the high-voltage
chassis over to terminal 1 and adding a jumper between terminals 2 and 3, Consult schematics for
additional information.

14. For unattended automated test stations, or for testing with prods, automatic reset of the rejection signals
may be required. This is provided by Option “L”. With this option, automatic reset is.provided and the
rejection signals are automatically extinguished and high voltage removed-from the test leads on part
fatlure. After approximately two seconds the voltage is again applied to the test leads if the power switch
has not been released. The unit will cycle between REJECT and ON until the power switch is released or
the leakage is reduced bejow the limit setting.

HY TRANS

* OPTION “L" COMPONENT OPTION A, B, D, or L
TERMINALS RELAY SOCKET

16 INTERNAL
17 TERMINALS

o 18 REJECT
A SIGNAL
. 19 TERMINALS

SWITCHING
TRANSFORMER

TYPICAL CHASSIS BOARD ASSEMBLY
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PRODUCTION TEST SETUPS

CAUTION: Be sure tester installation is in accordance with instructions. The actual production test setup
should then be made only by qualified technical personnel.

Exact setup details will vary with the test procedure utilized, In some procedures test voltage is preset to a
fixed value and requires no Operator attention. In other procedures gradual application and removai of test

voltage is required and voltage cannot be preset. {If high production rates are contemplated, requiring gradual
application and/or removal of voltage, our MP series units are recommended)

" The* same comments apply to capacity compensation. With a consistent production, the capacity
compensation may be preset and will require no operator attention. If the product varies or several products_._are
involved, readjustment of the compensation, as part of the test procedure, may be required. Option “N”,
automatic capacity compensation, is available to eliminate the need of manual readjustment,

The following notes cover typical setup procedure for routine production testing:

1. Using a known good sample of the product to be tested, arrange tester, leads and the product in the
mechanical layout to be used, but do not connect leads te the product.

2. Check tester, using procedurs under Instailation and Checking section.
3. Connect tester to the product o be tested and set capacity compensation to NONE.

4. Turn tester ON and raise voltage to required test value. Total leakage current will appear on the ieakage

meter. {If meter goes off scaie, reduce voltage to get a reading of about 80% full scale}. Note this value,
Turn tester QOFF.

5. Disconnect one test lead only from the product. AVOID CONTACLT, but leave it as nearly as possible in the
same mechanical layout as will be utilized. Turn tester ON and using the same voltage as in No. 4 above,
note residual reading on leakage meter. This residual reading is due to distributed capacities and ieakages
of the layout and should be kept as low as possible. Generally, if the residual reading is less than 10% of
the fuil reading obtained in No. 4, resuits will be satisfactory. If this reading is too high, rearrangement of
the layout, ete., wiil be required, {See Technicai Note No. 8, Page 21)

6. Reconnect the test lead which was disconnected in No. 5 above, Again, turn the tester ON and adjust test
voltage to the same value as used in No. 5. Rotate compensation switech for minimum leakage meter
reading, With typicatl products, this minimum reading will be in the range of .05 to 1.0 milliamperes per
1000 voits, corresponding to an AC insulation resistance in the range of 1 10 20 megohms. necessary,
readjust the test voltage to the actual voltage that will be used in testing. Note the leakage meter reading
which can be considered the nominal for the product

INSULATION TESTERS ¢ COIL & WINDING TESTERS « CABLE & HARNESS TESTERS « BATFERY"I;ESTERS
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PRODUCTION TEST SETUPS — Contd.

Typically, allowable limits will run between 10% and 50% above the nominal established above. However,
the limit selected must not be more than 90% of the short circuit capacity of the tester at this particular
voltage setting. ‘

To verify, leave voltage contro! set, turn poWer off, short circuit tester leads and then turn the unit on,
L.eakage meter reading wiil be the actual short circuit capagity of the unit at this particuiar voltage control
setting.

2. After the estabiishment of test voltage setting, compensation control setting and aliowabie leakage
sreading, the unit is ready for production testing. The red limit pointer on the leakage meter should, of
course, be set to the asllowable limit so that the internal go/no-go rejection circuits will function.

Operation of reject circuits should be checked periodically by short circuiting the test leads and turning the
uniton. The leakage neadle will rise, hit the red pointer, and register rejection with the reject lamp and buzzer,
The Red H.V. lamp wilt go off, and voltmeter will fall to Zero, as so0n as rejection signals operate.

8. The procedure for setup on DC testing is exactly as outlined above, except that the compensation control,
if any, remains at NONE.

9. After completion of setip, "o;)e;rating personnel should be carefully instructed in the test procedures and
properly cautioned regarding-any potential hazards involved. Safety training of the operator is an essential
part of the production test setup. -

TEST PROCEDURES

CAUTION: Test procedures shouid be carried out only by personnel who have been thoroughly instructed as to
the nature of the procedure, the hazards involved, and the necessary safety precautions.

Production Test Procedures, after the setup has been made, are quite simple:

1. Attach test fead ciips to terminals to be tested.

2. Depress power switch and raise voltage to specified value. Hold the switch on for the duration of test
required.” :

*NOTE: In units supplied with Options A and B (Automatic Dwell Timing), timing of test duration is automatic.
The switch shouid be actuated only momentarily and the unit will then automatically cycie for the duration of
testthat has been setup on the timer. In units supplied with Option D {Zero Start Interlock), the voltage control
MUST be MANUALLY HELD at the zero or extreme counter-clockwise position for the test switch to be
effective in turning the high voltage ON.

3. Leakage will be indicated on the teakage meter. If excessive, the rejection will be %ndicated by the reject
lamp and a buzzer signal which will sound until the ON/OFF switch is recycied.

Minute arcs which are too small to deflect the leakage meter will be indicated by static in the arc detection
speaker.

INSULATION TESTERS » COIL & WINDING TESTERS ¢ CABLE & HARNESS TESTERS o BATTERY TESTERS
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MAINTENANCE AND REPAIR

CAUTION: Since any electrical equipment can be hazardous, maintenance and repair procedures should be
conducted only by qualified personnel familiar with safety rules applying to electrical equipment. it is
suggested that the BASIC FACTS booklet supplied with this equipment be reviewed, particularly pages 19
through 22 for safety suggestions.

Routine maintenance of this unit shouid include the following:
1. FUNCTIONAL CHECK:

~Several times daily verify that rejection circuits are functional by shorting test leads across a known load of
2V ordaper value while the test switch is operated.

2. SAFETY INSPECTION:.

A. DAILY: On limited energy SOVA-2500V rated units check high voltage isolation by alternately
connecting each test lead to a bare metal point on the case and operating the test switch at normal
operating voltage. Leakage indication of about 100 microamps is normal. A breakdown indication
means an internal failure and the unit should be removed from service until repaired.

if the unitis equipped with test prods, check prods forburning orcontamination inside barrel by bringing
the tip ends together in the.retracted position while test voitage is kept on. There should be no
evidence of arcing or rejection, If there is, prods should be -considered unsafe-and removed from

service.
B. MONTHLY: Repeat above test with tester voltage set to full scale.

Check your line receptacie for ground integrity. Check line cord on tester for damage, deterioration, and
ground lead integrity. Check test ieads for damage or deterioration.

3. SERVICE RECOMMENDATIONS:

A. Clean dust and dirt from interior as required. Use a soft brush or low-pressure dry ain

INSULATION TESTERS » COIL & WINDING TESTERS ¢ CABLE & HARNESS TESTERS e BATTERY TESTERS
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MAINTENANCE AND REPAIR — Cont'd.

B. Inspect voltage control contacts every 3 to 12 months depending on severity of service. Replace as
necessary,

C. Check calibration of meters every 6 to 12 months. Check against standard meters of at lsast 1%
accuracy.

D. Replace pilot and breakdown lamps as necessary.

Some units are self-protecting and have no fuse. Others are protected by a fuse. If the fuse biows, it should be
replaced by one of the same style and rating. if the fuse blows and the replacement also immediately blows,
something is wrong with the tester and it must be repaired before proceeding. If the replacement holds, the
original fuse failure was probably due to an extreme line voltage surge or normal aging of the fuse.
Repiacement fuses are available from any radio suppiy house.

Repair of these testers in the field is not recommended. Testers sent in‘for repair. will normally be repaired and
returned within 72 hours. However, if field servicing must be done, follow the procedures suggested in the
foliowing paragraphs. Most replacement parts are available from radio supply houses. If replacement parts are
to be ordered from the factory, be sure 1o include a reasonable description of the unit, and the parts required.

tf in-plant servicing must be ‘done, the diagrams should first be carefully:studied,: The area of trouble should
then be localized between the control circuits and the ‘high-voltage transformer primary lead wire at the
variabie transformer.

If an AC voltmeter is then connected to the output terminals of the variable transformer, a voltage of O to 130
voits should appear if the unit is ON and the voltage control is rotated clockwise.

To check the rejection circuit, momentarily short circuit the two upper terminals on the rear of the fimit style
leakage meter. When these terminals are shorted, the unit shouid register re}ect;on

Troubles in the control circuitry will generally be due to defective plug-m relays, switch contacts or limit circuit
diodes, Diodes should show at lease two megohms reverse resistance and less than 650 ohms forward
resistance when checked on typical muiti-testers.

WARNING: Use great care in working on this section, as the voltages are lethal and capacitors can hold a
charge even when the unit is "OFF".

If the control circuitry checks 0.K., the trouble must be in the high-voltage circuits and can generally be traced
to open limiting resistors, shorted filtering capacitors or a defective high-voltage transformer.

Trouble-shooting of metering circuits is covered in the section on Calibration.
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TEST PRODS

Prods and leads should be inspected periodically for damage or wear which might result in an unsafe
condition. In particular, inspect the lower portion of the prod barrel for evidence of burning. If this is detected,

replace, and check operating technique,

Test for possible tracking or contamination inside barrel by setting tester to full rated voltage, and bringing the
tip ends of the barrels together in the retracted position. There should be no evidence of any arcing or rejection
when this test is made. If there is. the prods should be considered unsafe and taken out of service.

Ak I

* it t& characteristic of the construction of these parts that the prod and iead assembly may show an intermittent
open condition when checked with an ordinary multimeter. This is normal and no reason for concermn. To verify,
hold a gentle pul! on the cable where it enters the handle and woerk the button a few times. This should clear up

"the apparent discontinuity. If it does not, the troubie is probably in the core of the cabie, near the handle.

* Test prods are permanently assembled, and no attempt should be made to dismantie them in any way. To do so
will void warranty, and might create a dangerous situation. To replace test leads, follow instructions below:

X

PULL ROD OUT AN
EXTRA ¥ OR SO
WITH YOUR FINGERS

e \\

®

PART NUMBERS

A. No. 102-022 Prod and Lead Assembly, Compiete
B. Na. 102-023 Prod Assembly only

C. No. 102-024 Lead Assembiy only

0. No. 102-010 Bulk Lead Wire
E. No. 102-027 Connector

F. No. 150-008 Swivel Terminal

PUSH BUTTON

()T ALTHEWAY T >

® &
REMOVE OR
@ When soldering the lead to the connector, INSERT LEAD =
be careful that excess solder does riot

- . . . /
interfere with free motion of the working parts. @
t ﬁ N

®

Replacement prods with leads, prods only, leads only, etc., are available from factory stock. See service and
repair parts list
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TYPICAL Sli‘éGIiE RANGE AC VOLTMETER BOARD
{DC Similar Except Diodes Omitted)

TYPICAL SINGLE RANGE AC/DC VOLTMETER BOARD
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18 4 5 T8 a1 28 26

0

TYPICAL 3 RANGE DC LEAKAGE METER BOARD
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2 18 4

RESIDUAL
TRIM CAP

20 6 7

RESIDUAL
TRIM CAP

TYPICAL 3 RANGE AC/DC LEAKAGE METER BOARD
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TYPICAL  METER  BOARD

LEAKAGE  METERS .
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TRIPLE RANGE AC-DC LEAKAGE METERS e

7
L

5 o x
C P T e
! r 5;"‘, j; 5\5
NTACTS ON AC-DC
SWITCH

C -
RANGE SWITCH i H
s I ———
& S
TYPICAL METER BQARD SCHEMATIC TYPICAL MEYER BOARG
LEAKAGE METERS I DUAL RANGE AC~DC ' LEAKAGE METERS -
B
B
NOTES:

TYPICAL METER BOARD

LEAKAGE METERS

10388

. BOARDS SHOWN ARE TYPICAL — DETAILS VARY WITH

RATING AND MODEL.
ALL DIODES ARE “575026.

ALl RANGE SWITCHES  SHOWN

o ook oW

METER MOVEMENTS ARE 0/20-0/50~-0/1000 MICROAMP
FOR INTERCONNECTIONS, SEE BASIC TESTER SCHEMATICS.

AL AC-DC .SWITCH CONTACTS SHOWN 1IN AC POSITION.

iN  HIGH POSITION.

SLAUGHTER .
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THIS PRINT iS SUPPLED FOR REFERENCE ONLY, AND #5 NOT TO BE
USED FOR ANY OTHER SUFRQSES, IT IS NOT TO BE COPMED OR REY
N ANY MANNER WITHOUT OUR EXPRESS WRITTEN

PRODUCED
PERMISHION.
TITLE ISSUE NO. x
CURRENT METEHNG CIRCLHTS NG,
1321
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RANGE $WiYGH SHOWN ai
N KMl POSitioN

AC VOLTAGE METERING CIRCUIT

103635

SINGLE RANGE AC
VOLTMETER BOARD

103830

DUAL RANGE AC
VOLTMETER BOARD

AMHGE SWITCH SHOWN

1
1% W POSITION A2

R3

5 R4

@:

DC VOLTAGE METERING CIRCUIT

€254

03195

SINGLE RANGE OC
YOLTMETER BOARD

DUAL. RANGE DC
VOLTMETER BOARD

RANGE SWITCH SHOWN
N M1 POSITION

R3 IN D¢ POSITION

AC~DC VOLTAGE METERING CIRCUT

AC-DC SWEITCH SHOWN

13817

§
SINGLE RANGE AC-DC
VOLTMETER BOARD

DUAL. RANGE AC-DC
YOLTMETER BOARD

NOTES .

WITH RATING AND MODEL.
ALL DIODES ARE *575026.

£ 0m

TESTER SCHEMATICS.

MOST METER MOVEMENTS ARE
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CONDENSED CALIBRATION INSTRUCTIONS
SERIES 103-105-103/105

A. VOLTMETER CALIBRATION:
STANDARD METER OF AT LEAST 5000 OHM/VOLT

unit SENSITIVITY & 1% ACCURACY
!
@x’ o &T\@ RANGE POINT ERROR LIMIT
o 0 2500 2000 125 V
2 O 5000 4000 250 v
compensation switch "NONE” 10,000 8000 500 vV
multiplier switch “OFF"
B. CURRENT METER CALIBRATION:
= LOAD RESISTORS ADJUSTED
st . METHOD 1. < FOR 20% TO 40% OF FULL
m; & VOLTAGE
1 ° o  ob STANDARD AMMETER OF %% ACCURACY
% ( com tion “NONE" (alternate — use standard :
crmpensation voltmeter properly shunted)
: | METHOD 2.

—rmmreee. PRECISION LOAD RESISTORS

| [&] SEE CHART

[ ™ H—
| o
a ( compensation “NONE"
3 LOAD RESISTORS ERROR-
RANGE VOLTS OHMS WATTS CURRENT LIMIT
3 0/100 UA 1000 50M 2 20 UA 5 UA
7 1000 20M 2 50 UA 5 UA
AC 800 10M 2 80 UA 5 UA
0/1000 UA 2000 10M 2 200 UA J 50 UA
| 1000 2M 2 500 UA 50 UA
AC 1600 2M 2: 800 UA 50 UA
g 0/5 MA 1000 ™ 2 1 MA 25 MA
300 300K 5 ' 3 MA .25 MA
3 AC 800 200K 10 4 MA .25 MA
i 0/100 UA DC 1200 20M 2 80 UA 5 UA
0/1000 UA DC 1200 2M 2 600 UA 50 UA
3 0/5 MA DC 800 300K 5 3 MA 25 MA
0/25 UA DC 1000 5OM 2 20 UA 1.25 UA
] 0/50 UA DC 2000 L 50M 2 40 UA 2.5 UA
0/250 UA DC 2000 10M 2 200 UA 12.5 UA
B INSULATION TESTERS e COIL& WINDING TESTERS o CABLE & HARNESS TESTERS e BATTERY TESTERS
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CALIBRATION PROCEDURES

These are precision units and have been carefully calibrated at the factory. Do not attempt recalibration unless
suitable staridards are available. AC current metering circuits incorporate adjustments for linearity as well as
range. Careless adjustment can result in a calibration that is accurate oniy over a limited range and, thergfore,
useless,

When operating above half-scale, on all ranges, internal heating may occur in the protective limiting resistors.
Operating periods should be limited to 15 seconds maximum with about 1 minute -cooling period allowed
veen cycles.

A

A. CHECKING CALIBRATION
1. VOLTMETER

Voltmeter calibration should be cheeked first. Far this purpose, use a quality voltmeter of at least 1% accuracy and
at least BO0O0 ohms per voit-sensitivity. Electrostatic type meters are recommended. When checking voltmeter
calibration, compensation switch should be set to NONE and leakage meter range switch shouid be set to OFF.
Check calibration atfour or five points on the scale. At no-place should the errorexceed 5% of the full-scale rating
of the voltmeter. Refer to condensed instructions supplied with this manual for hook-up and additionai notes.

2. CURRENT METER

CAUTION: Length and arrangement of leads is very important on low ranges..Leads should.be as.short as possible
and arranged for minimum stray residual meter reading. For minimum residual, be sure unit is operated from a 3-
prong, properly grounded receptacle.

There are two methods of checking teakage meter calibration, First, and best, is to use a pracision standard
ammeter of a suitable range. When using this method, connect the meter in series with the lower output jack, as
close to the tester as possible. Load resistors shouid then be connected between the meter and the upperiack as
shown on the condensed instruction chart, so the unit will operate at between 20% and 40% of full rated voltage
during the calibration. '

A feakage meter calibration checking unit, AMSC/042, is available from the Slaughter Company. Refer to
condensed Calibration Instructions for calibration hook-ups and values. If a suitable ammeter is not available, it is
possible 10 shunt a precision voltmeter. Consult your regular instrument handbook for information on this.

The second method, which is more commonly used in the more sensitive AC ranges, consists of building up a
known load on the unit with precision resistors and then applying a known volitage, using the calibrated internal
voltmeter as a standard. Since voltage is known and foad resistance is known, actual current can be calculated and
compared with the actual leakage meter reading. Suggested load values given in the condensed chart in this
section apply to limited energy 50 voit-ampere units. For high capacity units, the standard ammeter method of
calibration is preferable,

INSULATION TESTERS ¢ COIL & WINDING TESTERS ¢ CABLE & HARNESS TESTERS ¢ BATTERY TESTERS
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B. TROUBLE-SHOOTING METER CIRCUITS

If the calibration checks considerably off, some defect may exist which should be repaired before attempting
recalibration. Consult the following notes for suggestions.

1. If the meter is consistently low on all ranges and appesrs heavily damped on all ranges, & defective meter
movement is indicated.

2. If the meter is about 50% low on all AC ranges but damping is satisfactory, even stightly under damped, a
.1 “defective meter rectifier diode is indicated.

P e

. 3. If linearity is poor on all AC ranges, a leaky meter rectifier diode is indicated.

" 4, lfatleast onerange is good on both calibration and linearity, this is 2 positive indication that meter movement

u is O.K. This also means that the meter rectifier is probably O.K., particularly, if the good range is the most

. sensitive AC range.
5. If the meter will not read at all, ejther an open meter coil or a shorted rectifier bridge is indicated,

8. Early AC units incorporate a meter rectifier assembly, usually inside the meter case. In such units, the entire
meter should be replaced if the internal rectifier is defective. Current production utilizes an extarnal meter
bridge made up of four silicon dicdes, which can be replaced. To check diodes, disconnect and measure
forward VS reverse resistance with a multimeter. Forward resistance should be less than 650 Ohms and
reverse resistance should be above two megohms. If any one diode is defective, ali four in the bridge must be
replaced, :

7. Ifaliranges are good exceptthe linearity at the low end of the most sensitive scaie, re-check the testsetup to
be sure that stray capacities are not causing an excessive residual reading that is giving false resuits,

8. Some meters utilize an external damping resistor, This is factory matched to the meter and should not be
changed. If a new meter is being installed, it may be necessary to change this resistor for optimum damping.
The damping resistor should allow a needle over-shoot on the most sensitive range of at least 1% and not
more than 3% when checked at about 80% scale reading. Recalibration will be required if this resistor is
changed,

9. An internal breakdown between the locking coil and the metering coil of contact meters wiil result in an
excessive residual meter reading even when the test leads are removed from theirjacks. To check, disconnect

ail wiring from meter studs and check with a muitimeter. Resistance between zil lower studs and all upper
studs should be infinita.

INSULATION TESTERS o COIL& WINDING TESTERS CABLE & HARNESS TESTERS « BATTERY TESTERS
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TROUBLE SHOOTING METER CIRCUITS ~ Cont'd.

10. The small trimmer capacitor marked RESIDUAL ADJUSTMENT is utilized to compensate for internal wiring
capacity variations. It is adjusted during manufacture of the unit and should not need readjustment thereafter.
If this adjustment should be disturbed accidentally, it should be readjusted for minimum residual leakage
meter reading with test leads removed and with unit set to its mast sensitive range at 80% of maximum
voltage.

" €. RECALIBRATION PROCEDURES

J . When recalibrating a unit, be sure to recalibrate the voltmeter first: then proceed to the leakage meter, recalibrating
the most sensitive scale first and proceeding to the less sensitive scales until the job is complete.

The voltmeter should be recalibrated at between 60% and 80% of full scale as convenient, The trimmers marked
CAL should be adjusted as necessary. {Early units do not have trimmers and adjustment is made by substituting
precision deposited carbon resistors as necessary).

On multiple range voitmeters;recalib?aie towest range first, proceeding on to the highest range. On AC-DC units,
raecalibrate AC scales hefore the DC.

AC leakage meters are recalibrated at two points; approximately 80% of full scale and 20% of fuil scale. There are
two adjustments for each range; a shunt trimmer which adjusts the basic calibration and a series trimmer which
adjusts linearity. However, these adjustments are inter-acting and it is, therefore, necessary to readjust one after
the other in gradually smaller steps until the best resuits are obtained. Generaily speaking, the best procedure is to
adjustthe shuntfirst at the 20% point and then the series at the 80% point. Then return to the shunt atthe 20% point
and back to the series at the 80% point; repeating as necessary until the job is done.

DC lezkage meters incorporate only one adjustment, a shunt trimmer, for each range. It is generally recalibrated at
between 80% and 80% of full scale,

After recalibration, seal all adjustments with glyptal or similar material.

INSULATION TESTERS o COIL& WINDING TESTERS e CAHLE & HARNESS TESTERS ¢ BATTERY TESTERS
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PARTS AND SERVICES LISTED HERE ARE ONLY THOSE MOST COMMONLY REQU ESTED.
REPLACEMENT PARTS FOR ALL OF OUR EQUIPMENT ARE AVAILABLE GENERALLY FROM
FACTORY STQCK. FOR PARTS NOT LISTED CONTACT FACTORY GIVING DESCRIPTION OF
ITEM PLUS MODEL AND SERIAL NUMBERS OF UNIT INVOLVED. THESE NUMBERS ARE
LOCATED ON THE FRONT PANEL OR ON THE UNDERSIDE OF THE CABINET.

REPAIR PARTS LIST

PART NO. DESCRIPTION PART NO. DESCRIPTION
102022 PR. PRODS & LEADS 310031 SWITCH, COMPENSATION
102024 PR. LEADS ONLY 320001 KNOB, G.P.

.t 102028 PR. 8 FT. CLIP LEADS 330008 SWITCH, MICRO SAFETY

Y 102028 PR. HV SOCKETS 330013 SWITCH, MICRC (D OPTION)
125013 LINE CORD 350003 LAMP 658 SCREW BASE
150011 FUSE, A SLO BLO 350004 LAMP NE-57 BAYONET
150027 FUSE, %A SLO BLO 35600338 BULE NE-2 PROTECTOR
150047 FUSE, 1 A SLO BLO 375000 BUZZER
180048 FUSE, 1224 SLO BLO 375001 SPEAKER, 4~
1180050 FUSE, BA SLO BLOD 375004 SPKR, 114~
150068 ADAPTER PLUG, 8 PIN 40C0C0 RELAY, 11 P, KRP 14AG x 120V
1780586 FLEX COUPLING 400001 TIMER, 3 MIN (OPTION B}
200007 TRANSFORMER, 5KV x 50VA 400021 TIMER, 6 SEC (OPTION A)
200018 TRANSFORMER, 10KV x 50VA 428077 RELAY VACUUM, HV
200022 TRANSFGRMER, 5KV x BOOVA 460002 RESISTOR, 250K x TW x 1%
200024 TRANSFORMER, 2.5KV x 500VA 460004 RESISTOR, 1 MEG x 2W x 1%
200028 TRANSFORMER, 10KV x 5COVA 500008 CAPACITOR, .047 % 400V x 10%
210000 TRANS, VOLTAGE CONTROL 50VA 500039 CAPACITOR, .22 x 400V x 10%
210008 TRANS, VOLTAGE CONTROL 500VA 500044 CAPACITOR, .10 x 3KV
220013 TRANS. COMPENSATION 500068 CAPACITOR, TANT, 1.0 x 20%
2300600 CHOKE (N OPTION) 510000 CAPACITOR, .0015 x BKY x 20%
240000 TRANSFORMER, SPEAKER 510001 CAPACITOR, .005 x 1KV
240001 TRANSFORMER, SWITCHING 510003 CAPACITOR, .002 x 1KV
240024 TRANS. 24V CONTROL . 530000 CAPACITOR, MP, 1.0 x 200V
250001 VOLTMETER, G/25C0VAC 540000 CAPACITOR, ELECT, 20 x 250V
250010 DiAL COVER, ALL VOLTMETERS 540038 CAPACITOR, ELECT, 150 x 50V
250030 VOLTMETER, 0/8KV AC 540055 CAPACITOR, ELECT, 100 x 50V
250034 VYOLTMETER, 0/5KV DC 575026 DIODE, 100C PIV X 1A
250049 VOLTMETER, 0/2500VDC 578066 DIODE, 10KV x 26MA
250081 VOLTMETER, 0/5KV 575087 DIODE, 25KV x 256MA
270004 LIMIT METER 07100 MICRCAMPS 575073 INT. CIR. AMPUFIER £M301AH
2700056 LIMIT METER 0/25 MICROAMPS 575092 MULTIPLIER #4452
270C11 DIAL COVER, ALL MIGH LIMIT MTRS, 575110 IN2976 ZENER DIODE
270019 LIMIT METER, 0/5 MILLIAMPS 575143 iC REGULATOR LM 320K-15
300000 SWITCH, POWER 576144 iC REGULATOR LM 340K-15
300003 SWITCH, START 878147 TRANSZORB, 1.5KE-18A
300006 SWITCH, TEST 575148 TRANSZORE, 1.5KE-13CA
200018 TRANSFORMER, .V, 425000 RELAY, 87, KCP11 2500 OHM
250002 VOLTMETER, 0/2500 VAC/DC 425001 RELAY, 11P, KCP14 2500 OHM
310002 SWITCH, AC/DC TRANSFER 425007 RELAY, 117, KCP14 5000 OHM
310003 SWITCH, MULTIPLIER 57506886 DIODE, 5 KV x 25 MA
400005 RELAY, 8 P, KRP1TAG x 120 V 575044 DIODE, J4 400 VOLT
400029 TIMER, 3 MIN
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