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WARNING
DANGER

HIGH VOLTAGE

WARNING

This publication describes a product engineered and designed to measure or
operate with HIGH VOLTAGES. Accordingly, maximum safeguards have been
built into the equipment and the best safety techmiques possible are described
in the unit’s operating instructions. These instructions caution the user to
exercise great care when using certain controls at appropriate points in the
operating procedures. In addition to following these written warnings, the
operator of this equipment is strongly advised to maintain safety consciousness.
The following rules are particularly relevant and must be followed at all times.

Ground the system before connecting input power.

Disconnect power before un-grounding the system.

» Never approach or touch a potentially live HIGH VOLTAGE
circuit without solidly connecting an appropriate ground conductor first.
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About the User's Guide

This user's guide describes the Hipotronics digital series of oil dielectric test sets. It is
intended to provide a simplified reference for users of this equipment, allowing the quick,
safe, and efficient use of the unit's features.

Information in this user's guide applies to both the OC60D and OC90D models of digital
oil dielectric test sets. Specific information for the model purchased includes a diagram of
the front panel, a PCB assembly diagram, a parts list, and a schematic diagram.

Before You Begin

It is assumed that the user has a basic understanding of electrical equipment and the major
functions to be performed by the specific unit discussed in this manual. Only trained,
qualified personnel should operate this equipment,

Organization of this User's Guide
This user's guide is divided into four major sections, including:

- General Information, which discusses the features and specifications of the digital
models of oil dielectric test sets, and provides a description of the functions performed
by each of the controls and indicators on the front panel.

- Setting Up the Equipment, which provides instructions for preparing the unit for test
operations.
Operating the Equipment, which provides instructions for performing test opera-
tions and for using the optional OCPC Automatic Controller.

- Performing Special Operations, which provides procedures for recalibrating the unit,
diagnosing problems, performing maintenance, and for using the optional OCCM
Calibrator.

Related Publications
An outline of the functions, features, and specifications of the Oil Dielectric Test Sets is

provided in the Hipotronics product catalog. Additional information is also contained in
the American Society for Testing Manuals (ASTM) Standards D1816 and D877.
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General Information

This section acquaints the user with the major features and specifications of the
Hipotronics digital series of oil dielectric test sets and the functions performed by each of
the controls and indicators on the front panel.

Featares and Specifications

The Hipotronics digital oil dielectric test sets are designed to test the breakdown voltage
of insulating liquids used in the high voltage field as the insulating and cooling medium in
cables, transformers, oil circuit breakers, and similar apparatus. These units meet all
ASTM requirements for performing the tests described in ASTM Standards D877 and
D1816, and IEC 156.

The digital series of oil dielectric test sets consist of Models OC60D and OC90D. They
are fully automatic, providing output voltage ranges of 0-60 kV and 0-90 kV, re-
spectively.

Figure 1 lists the specifications unique to each model. Note that the output voltages indi-
cated are from center-tapped transformers. For example, the OC60D provides maximum
output of 60 kV RMS between two bushings, 30 kV per bushing to ground.

MODBEL U  METER RANGE RATE OF RISE
; . {kV ac Scale)
OC-60D 0-60 kV RMS 3 ¥ Digit LED Display 500/2000/3000 VPS
{automatic)
OC-%0D 0-90 kV RMS 3 ¥ Digit LED Display 300/2000/3000 VPS
(automatic)

Figure 1 Digital Gil Dielzctric Test Sets
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Input

All models operate from an input of 115 volts ac, 50/60 Hz, single phase, 15 amps, (or
optionally 220/240 V, 5 A) and are equipped to perform tests according to ASTM, IEC,
and VDE standards. All models feature an automatic rate of rise of 500, 2000 and 3000
volts per second, with manual dwell at each voltage level. Other features include a
memory voltmeter and an overload switch. The following test cells {(oil cups) are options
available for use with the Hipotronics digital oil dielectric test sets.

TC/DE Test Cell

This test cell is used with oil dielectric test set Model OC60D for testing at 3000 volts per
second, in accordance with ASTM Standard D877. A specification sheet for the TC/DE
test cell is provided with the item.

TC/VDE Test Cell

This test cell is used with oil dielectric test set Model OC60D for testing at 500 volts per
second, in accordance with ASTM Standards D877 and D1816. A specification sheet for
the TC/VDE test cell is provided with the item.

ICAEC Test Cefl

This test cell is used with the oil dielectric test set Model 0C60D for testing at 2000 volts
per second, in accordance with the IEC-156 standard.

TC/OESG Test el

This special combination test cell is used only with oil dielectric test set Model OC90D.
Interchangeable DE and VDE electrodes allow testing at 3000 volts per second or 500
volts per second, in accordance with ASTM Standards D877 and D1816. A specification
sheet for the TC/CESO test cell is provided with the item.
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Controls and Indicators

A diagram of the front panel for units in the digital series of oil dielectric test sets is dis-
played in Figure 2. Refer to this diagram, as well as to the front panel itself, when reading
the description of the controls and indicators. Note that the front panel displayed in
Figure 2 may differ slightly from that of the model purchased.
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Figure Z Digital Oil Dielectric Test Set Front Panel

Voltmeter

The VOLTMETER is located at the top of the front panel and indicates the ac output
voltage in kilovolts, indicated by the label “ac kV” on the scale.

The VOLTMETER is certified accurate to 2 percent, and is provided with a memory
feature. The memory feature causes the indicator to retain its settings at the breakdown
voltage until manually reset, even after output voltage is deactivated.



Rate Of Rise Selector

Output voltage is regulated by means of the RATE OF RISE rotary selector. When the
START pushbutton is pressed, the output voltage increases at a rate of 500, 2000, or
3000 volts per second, depending on the setting of the RATE OF RISE rotary selector.
Turning the knob to the corresponding STOP setting for the selected voltage provides a
manual dwell capability, maintaining the voltage output at the achieved level. To resume
the application of voltage, turn the knob to the original rate of rise value selected.

Start Pushbutton
The START pushbutton is used to activate the output voltage. The voltage applied de-
pends on the RATE OF RISE selector setting. Once the START pushbutton is pressed,
voltage is applied continually until breakdown voltage is achieved, causing the red FAIL-
URE indicator to light, or until the HV OFF ANYTIME interlock switch is released by
opening the safety glass cover. The test may also be ended by pressing the RESET push-
button.

Fatlure Indicator

When the breakdown voltage of the insulating liquid is reached, the FAILURE indicator
lights and output voltage is automatically deactivated.

Reset Pushbulten

The RESET pushbutton is used to turn off the FAILURE indicator, reset the voltmeter
to zero, and permit the resumption of testing. Output voltage can be reactivated following
breakdown only by pressing the START pushbutton. Pressing the RESET pushbution
will also end an in-process test and reset all circuits to initial conditions.

AC Power Controls

The AC POWER section of the front panel contains an ON/OFF toggle switch, a pilot
light to indicate that ac power is on, and a current limiting fuse. The current limiting fuse
protects the unit and may be removed for replacement by pressing the black cap down
while turning it counterclockwise.

HV OFF Anytime Switch
The application of high voltage may be terminated at any time by releasing the high volt-
age test cage interlock switch (above HV OFF ANYTIME). This is accomplished on the
OC60D by sliding open the safety glass cover. On the OC90D, lifting the safety glass
cover stops the application voltage by releasing the interlock switch.
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Setting Up the Equipment

The digital series of oil dielectric test sets requires no special installation procedures. The
units are shipped with the power cord and any test cells (oil cups) packed inside the test
cage under the safety glass cover.

The procedure for setting up the unit prior to testing is as follows:

I

i

1

0.

L.

[

Remove packing material, power cord, test cells, and any other components from
the test cage.

Ground the unit before connecting input power. The ground lug is located on
the left side of the unit, below the plug receptacle.

Insert the socket end of the power cord into the receptacle on the left side of the
unit and connect it to a suitable power source. If @ two-prong adapter is used, be
sure to ground the pigtail.

Secure the desired quantity of the insulating liquid to be tested, and ensure that the
temperature is between 20-30 degrees Centigrade (68-86 degrees Fahrenheit).

Wipe the electrodes and test cell clean with a dry, lint-free tissue paper or a clean,
dry chamois.

To ensure conformity with ASTM Standards D877 or D1816, check and adjust the
spacing of electrodes in the test cell using an appropriate gap gauge. Pre-tested
gauges are supplied with Hipotronics test cells.

Rinse the electrodes and test cell thoroughly with a dry hydrocarbon solvent such
as kerosene or Stoddard solvent.

After thorough cleaning, flush out the test cell with a filtered sample of the type of
liquid to be tested.

Perform a breakdown test on a sample of the test liquid, following the procedures
described in the section of this user’s guide titled Operating the Fquipment.

If the breakdown voltage of the sample is in the proper range for this type of lig-
uid, proceed to Step 12. (Refer to manufacturer’s specifications for breakdown
range).

If the breakdown voltage of the sample liquid is #of in the proper range, empty the
test cell and repeat these instructions beginning with Step 5. If this test is also un-
successful, repeat the instructions again from Step 5, using an insulating liquid at
Step 9 with a breakdown voltage beyond question. If this breakdown test shows
the proper range, reject the insulating liquid to be tested. If the test does nof show
the proper range, recalibrate the oil dielectric test set as described in the section of
this user's guide titled Performing Special Operations: Recalibration.
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cell to mix any impurities present with the oil, then empty the cup. The oil
dielectric test set and test cell are now ready for testing as described in the section
of this user's guide titled Operating the Equipment.



Operating the Equipment

This section provides step-by-step instructions for testing the breakdown voltage of insu-
lating liquids. Prior to performing these tests, the procedures described in the section of
this user's guide titled Setting Up the Equipment must be performed.

The procedure for operating the unit is as follows:

1.

10.

Ensure that the unit is properly grounded before connecting input power. The
ground [ug is located on the left side of the unit, below the plug receptacle.

Ensure that the power cord is properly plugged in as described in Step 3 of Setting
Up the Equipment.
To ensure conformity with ASTM Standards D877 or D1816, check and adjust the

spacing of electrodes in the test cell using an appropriate gap gauge. Pre-tested
gauges are supplied with Hipotronics test cells.

Fill the test cell with a sufficient quantity of the insulating liquid to completely
cover the electrodes, and to the minimum level specified in the appropriate ASTM
Standard.

Swirl the insulating liquid by rocking the test cell slowly. (Rapid agitation may
create an excess of air bubbles in the liquid).

Gently snap the filled test cell in place between the bushings of the transformer in
the test cage and close the safety glass cover.

Before testing, allow the sample to stand for a minimum of three minutes to permit
any accumulated air bubbles to escape. If a VDE test cell is used, plug the line
cord into the receptacle on the left panel of the test cage.

Turn the AC POWER switch ON.

If the FAILURE indicator lights, press the RESET pushbutton until the voltmeter
reading is at zero.

With the voltmeter reading zero, set the RATE OF RISE rotary selector to the
appropriate setting.

. Press the START pushbutton to activate the output voltage. Voltage is applied

automatically at the specified rate until breakdown occurs, at which point the
FAILURE indicator lights and the voltage is turned off.

Note: The voltage may be terminated before breakdown by releasing the test cage
interlock switch (HV OFF ANYTIME). This is accomplished by opening the
safety glass cover. Also, voltage may be maintained at any level prior to break-
down by setting the RATE OF RISE selector to STOP (manual dwell).

. The voltmeter continues to display the breakdown voltage until the RESET push-

button is pressed. After reading and recording breakdown voltage, press the RE-
SET pushbutton and allow the voltmeter to return to zero.

8



13. Perform repetitive breakdown tests beginning at Step 11, in accordance with statis-
tical criteria described in the appropriate ASTM Standard.



Performing Special Operations

The first part of this section describes the step-by-step procedures required to perform re-
calibration. The second part of this section provides suggestions for problem diagnosis and
maintenance.

Special operations should be performed only by a trained technician, as they require access
to the power supply (test cage) section of the unit where dangerously high voltage may
exist.

Recalibration

Recalibration of OC Series units can be performed by the user. A calibration standard
meter (Hipotronics Model OCCM) is an optional unit that inserts directly into the slot de-
signed for the standard oil cup. This meter provides maximum convenience when recali-
brating the voltmeter and reduces safety hazards. If the Hipotronics Model OCCM
Calibrator is nof used for recalibration, use a calibrated external voltmeter with a maxi-
mum meter range of approximately one-half of the unit’s maximum output.

Hipotronics voltmeters have been calibrated with standards traceable to national standards
maintained by the National Institute of Standards and Technology (NIST) in Washington,
DC and are certified accurate to within 2 percent when shipped. Perform meter re-
calibration as often as necessary to meet the requirements of each particular installation, as
dictated by usage and by standards for accuracy. Three factors influence the frequency of
meter calibration: the amount of physical handling, time lapse, and extent of usage.
Intervals between meter recalibration can vary from one month to one year.

The OC Series units contain four potentiometers used for calibration. One potentiometer
is used to calibrate the voltmeter and the other three potentiometers are used to calibrate
the rate of rise speed settings. The location of these potentiometers and procedures for
their adjustment are included in the individual recalibration instructions.
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Using the Model OCCM Calibrator (Optional)

The Hipotronics Model OCCM Calibrator is designed specifically for checking and
recalibrating the oil dielectric test sets (Model OC60D at full scale and Model OC90D at
60 percent of full scale}.

The OCCM Calibrator module fits directly into the high voltage output area of the OC60
series, replacing the test cell (oil cup). The module will also fit directly into the high volt-
age area of the OCO90 units after fitting the two large brass adapters.

installing the OCCM Calibrator and Testing Calibration

I
2.

ook

o

Ensure that the AC POWER switch is OFF.

Slhde the Plexiglas safety door covering the oil cup compartment to the left and lift out
the oil cup.

Insert the Model OCCM Calibrator module into the high voltage output slots vacated
by the oil cup and slide the cover to the right. Ensure that the safety interlock switch
is depressed.

Reconnect AC POWER to the test unit and activate the power.
Activate the high voltage by pressing the START pushbutton.

Record the tracking of the test unit's kilovoltmeter against the calibrator meter.
Tracking should be line-for-line within + 2 percent. If not, perform Step 7 (but do not
remove the Calibrator), then proceed to the section of this user's guide titled Prepar-
ing for Recalibration.

Deactivate the high voltage, disconnect AC POWER, and remove the Calibrator.
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Preparing for Recalibration

Before attempting to recalibrate the OC Series units, make the following preparations:

Voltmeter

I

Place the unit on a table or platform at a level that allows for maximum accuracy in read-
ings.

2. Ensure that the AC POWER switch and RATE OF RISE selector are OFF.

3. Ground the unit before connecting input power. The ground lug is located on the left
side of the unit, below the plug receptacle.

4. 1f the Model OCCM Calibrator is used for calibration, proceed to the section of this user's
guide titled Recalibrating the Voltmeter. Otherwise, continue with Step 5.

5. Remove the three screws along the front top edge of the unit. These screws secure the
track in which the safety glass cover slides. Remove the track and the safety glass cover.
Caution: The high voltage area is exposed when the safety glass cover is removed,

Rate of Rise

1. Place the unit on a table or platform at a level that allows for maximum accuracy in read-
ings and will allow space to rest the left panel next to the unit.

2. Ensure that the AC POWER switch and RATE OF RISE selector are OFF.

3. Ground the unit before connecting input power. The ground lug is located on the left
side of the unit, below the plug receptacle.

4. Remove the screws attaching the left panel to the unit. There are nine screws: three on
the left side of the front panel, two on each side of the side panel, and two on the bottom
of the side panel.

5. Insert the power cord plug into the side panel receptacle. Set the side panel (outer side

down) across the power cord on the table. The top edge of the panel should face the rear
of the unit to avoid pulling the wires leading from the inner portion of the receptacle.

e
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Recalibrating the Volimeter

Note: Proceed only if the preparation procedures for recalibrating the voltmeter (Page21)
have been performed.

i

=

Lo

11

ool
)

Connect the power cord to a suitable source. {f a two-prong adapter is used, be sure
to ground the pigtail.

If the Model OCCM Calibrator is being used, proceed to Step 6. If other equipment is
being used, proceed with Step 3.

Connect the low side (ground) of a calibrated external voltmeter to the ground lug on
the left side of the unit's panel. The external voltmeter should have a maximum meter
range of approximately one-half of the unit’s maximum output (because the high volt-
age transformer in these units has a grounded center tap, only one-half of the rated
voltage is applied to each output bushing).

Separate the two bushings inside the fest cage with insulation to prevent arcing when
voltage is applied.

Using a connector with heavily insulated wire, connect one bushing inside the test cage
to the high side of the external voltmeter. (Hipotronics’s Quality Control Department
tests both bushings before shipping. These procedures require testing only one
bushing, as it is considered highly unlikely that the voltage output of the bushings will
differ).

Turn the AC POWER switch ON.

Determine the calibration value (voltage readings) to be measured. It is suggested that

approximately two-thirds of the unit’s capacity be used as the calibration value; for ex-
ample, 40 kV for Model 0C60D and 60 kV for Model OC90D.

Turn the RATE OF RISE selector to the 500 VPS setting.

Activate output voltage by pressing the START pushbutton.

. Turn the RATE OF RISE selector to the appropriate STOP setting as soon as the

reading on the external meter equals one-haif of the calibration value determined in
Step 7. For example, if the suggested value of 40 kV is used when calibrating the
Model OC60D, turn the RATE OF RISE selector to STOP when the external meter
reading reaches 20 kV.

Check the reading on the unit meter. If the unit meter reading does not equal the
calibration value determined in Step 7, the meter calibration potentiometer labeled VM
CAL on the front panel must be adjusted. Turn the VM CAL potentiometer slowly

2E5°52 Fi%ei 22384 Sed BE BN

with an insulated screwdriver until the voltmeter reading reaches the desired number.

CTumn the AC BOWER switch to OFF and the RATE OF RISE selecior to STOP.

Calibration is now complete.



13. Reinstall the track and safety glass cover. Slide the cover all the way to the right and
ensure that the test cage interlock switch comes up through the notched corner of the
safety glass.

Recalibrating the Rate of Rise

Note: Proceed only if the preparation procedures for recalibrating the rate of rise
(PageZ21) have been performed. It is recommended that the voltmeter be recalibrated be-
fore the rate of rise calibration is performed.

1. Connect the power cord to a suitable source. If a two-prong adapter is used, be sure
to ground the pigtail.

Tum the AC POWER switch ON.

3. Set the RATE OF RISE selector to a speed setting that will be calibrated. All speed
settings must be recalibrated separately, but may be recalibrated in any order.

!\J

4. Press the START pushbutton and measure the time it takes to advance from 10 kV to
the final value shown in Figure 5, using an accurate timer such as a stop watch or a
watch with a sweep-second hand.

5. Compare the measured time with that in Figure 6 and adjust the appropriate
potentiometer with an insulated screwdriver. Rate of rise speed setting potentiometers
are located on the Printed Circuit Board (PCB) assembly and are labeled LOW and
HIGH to indicate the related setting.

| RATEOFRISE | FINALVALUE(kV) |  Time(s) | Potentiometer

B 500 | 20 20 RI
2000 30 10 R2
3000 40 10 R28

Figure 6 Rate of Rise Times and Values

6. Turn the AC POWER switch OFF and the RATE OF RISE selector to STOP.
Calibration is now complete and the unit may be reassembled.

Diagnosing Problems

All products shipped by Hipotronics are thoroughly tested against a rigid set of standards
by the firm’s Quality Control Department. If a unit does not function properly upon
delivery, refer to the section titled Refurned Material at the end of the user’s guide.

This section is intended to help the user Jocate the source of a problem when the OC Se-
ries unit is not functioning or is functioning improperly. The procedures described should
be performed by a trained repair technician and are not recommended for individuals
trained only to operate the equipment. It is not recommended that repairs be performed

b
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while the equipment is under Warranty, as some of the recommended steps may void the
Warranty. Contact Hipotronics’s Service Department for further information.

Note: Do not attempt to repair the OC90D units. Contact Hipotronics's Service De-
partment to correct problems with these units.

Figure 7 lists the most frequently encountered problems, with possible causes and correc-
tive actions. If a more complex problem arises, the enclosed schematics should provide
the experienced technician with additional information. See the enclosed Parts List to
obtain part numbers for all components listed.

FROBILEM POSSIBLE CAUSE/CORRECTIVE
; ACTION
Mo high voltage output ¢ Fuse blown; replace fuse.
+ Low input voltage. commect to suitable voltage
source.
*  Vanac (Tl damaged. Replace if necessary.

¢ Motor advances but variac (T1) doesn’t. Realign
motor shalt with variac and tighten down shaft

Erratic high voliage * Variac brushes are worn or dirty. Clean or
replace brushes.
Incorrect voltmeter reading = Recalibrate to a standard meter.

High voltage rises at same speed regardless ¢ IC-1 faulty. Replace.
of rate of rise selected

Failure light indication not consistent with ¢ Faplty SCR-1 on the relay circuit board
normal mode of operation. Replace.
Motor will not run. »  IC-1 fanlty. Replace.

= 1C-2 faulty. Replace.

= IC-3faulty. Replace.

» Check for 12 V on power supply board and
replace voltage regulator chip, if necessary.

Figure 7 Diagrosing Problems
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Performing Maintenance
Cleaning the Equipment Surfaces

Clean the front panel with a damp cloth and a mild detergent, ensuring that the solution
does not come in contact with the electrical circuitry. Clean meter faces with a residue-
free, commercial grade glass cleaner.

Maintaining Electrodes and Test Cells

Aaintenance procedures for electrodes and test cells are described in the ASTM Standard
D877 or ASTM Standard D1816.

b
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Warranty

HIPOTRONICS, INC. warrants to the original purchaser of any new merchandise that the merchandise is free from defects in
materials and workmanship under normal use and service for a period of one (1) vear from the date of shipment. The obligation of
Hipotronics, Inc. under this warranty is limited, in its exclusive option, to repair, replace or issue credit for parts or materials which
prove 1o be defective, and is subject to Purchaser's compliance with the Hipotronics, Tnc. Warranty Claim Procedure as set forth
below. The happening of any one or more of the following events will serve to void this warranty and any defect or damage resulting
therefrom is specifically excluded from Warranty coverage:

{ay defects due to accident, negligence, alteration, modification, faulty installation, abuse or misuse by Purchaser or Purchaser’s
agents or emplovess,

(b} attempled or actual dismantling, disassembling, service or repair by any person, firm or corporation not specifically authorized
in writing by Hipotronics, Inc.

(¢} defects caused by or due to handling by carrier or incurred during shipment, transshipment or other move.

This Warranty covers only those parts and/or materials deemed by Hipotronics, Inc. to be defective within the meaning of this
Warranty. The lability of Hipotronics, Inc. shall be limited to the repair, replacement or issuance of credit for parts deemed
defective within the meaning of this Warranty. Costs incurred by purchaser for labor or other expenses incidental to the inspection,
repair, replacement or issuance of credit for such parts and/or materials shall be the sole responsibility of purchaser. This Warranty
shall not apply to any accessories, parts or materials not manufactured or supplied by Hipotronics, Inc. and if, in the sole discretion
of Hipotronics, Inc., Purchaser's claim relates to any materials of 2 component part, or of the manufacturer of 2 device of which the
defective part is a component, Hipotronics, Inc. reserves the right to disclaim biability under this Warranty and to direct that the
Purchaser deal directly with such supplier or manufacturer. Hipotronics, Inc. agrees to assist the purchaser in processing or
settling any such claim without prejudicing its position as to liability purchaser in processing or settling any such claim without
prejudicing its position as to Hability,

Warranty Claim Procedure

Compliance with the following Warranty Claim Procedure is a condition precedent to the obligation of Hipotronics, Inc. under this
Warranty.

(a) Purchaser must notify Hipotronics, Inc. in writing by certified or registered mail, of the defect claimed within twelve (12)
months after the date of original shipment. Said notice shall describe in detail the defect, the defective part and the alleged
cause of the defect.

(by At the exclusive option of Hipotronics, Inc., Purchaser shall di 1tle or disassemble at Purchaser's cost and expense and
shall ship the defective part or material, prepaid, to Hipotronics, Inc., Brewster, New York 10509, for inspection, or permit an
authorized service representative of Hipotronics, Inc. to inspect the defective part or material at the Purchaser's premises.
Purchaser shall provide facilities for, and at Purchaser's cost and expense, dismantle, disassemble, or otherwise make acces-
sible the subject part or material whether or not same is a component of, or installed in, a device other than that manufactured
or supplied by Hipotronics, Inc. I disclosure shows that the defect is not one for which Hipotronics, Inc. is liable, the
Purchaser agrees to reimburse Hipotronics, Inc. for all expense incurred.

(¢} Upon receipt of the defective part or material, or afler access to same, Hipotronics, Inc. shall inspect the part or material to
determine the validity of Purchaser's claim.
The validity of any Warranty Claim, Purchaser's compliance with Hipotronics, Inc. Warranty Claim Procedure, the obligation to
either repair, replace or issue credit, or direct the purchaser o deal directly with a manufacturer or supplier are to be determined
solely and exclusively by Hipotronics, Inc. any determination so made shall be final and binding.

THIS WARBANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRBANTIES EXPRESSED OR IMPLIED ON THE
PART OF HIPOTRONICS, INC,, INCLUBING THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
USE AND CONSEQUENTIAL DAMAGES ARISING FROM ANY BREACH THEREOF AND HIPOTRONICS, INC.
NEITHER ASSUMES NOR AUTHORIZES ANY OTHER PERSON, ViIRM OR CORPORATION TO ASSUME ANY
LIABILITY OR ‘OBLIGATION IN CONNECTION WITH THIS BALE ON ITS BEHALF AND PURCHASER
ACKNOWLEDGES THAT NO REPRESENTATIONS EXCEPT THOSE MADE HEREIN HAVE BEEN MADE T0
PURCHASER,




Returned Material

THE MEASURE OF & LEADER

If it should become necessary to return the equipment described m this publication to the factory, the Service Department of
HIPOTRONICS, INC. must be contacted at (845) 279-8091. If the return of the unit is appropriate, 2 Retum
Authorization Number will be issued and you will be instructed as to the method of retumn. If retumn of the unit is #of
advisable, other inspection arrangements will be made.

Please have the following information available to help our service personnel identify the unit and determine the necessity
for returmn.

Note: Material veceived at this plant without the proper autherization shall be held as “cusiomer’s property” and no service
will be performed until the proper steps have been taken. Your cooperation is requested in order to ensure prompt service.

MODEL:

SERIAL NUMBER:

TYPE (Part Number):

{The MODEL, SERIAL NUMBER and TYPE are indicated on the black and silver tag affived to the unit)

REASON FOR RETURN:

DEFECT:

Replacement Parts

To order replacement parts for this unit, please refer to the Parts List provided with this publication. Provide the number of
the specific component along with the fipe (Part Number) of the unit, which is indicated on the Parts List and on the black
and silver tag affixed to the unit.
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NOTES:

1. INPUT AND FUNCTION SWITCHES SHOWN WITH POWER "OFF".

2. INTERLOCKS AND OVERLOAD CONTACTS SHOWN CLOSED FOR EASE IN TROUBLE SHOOTING.
3.

s

“A” AND "8 LINES SUPPLY CONTROL POWER AND UNLESS OTHERWISE SPECIFIED,

CARRY 118VAC.

777 BOXED ITEMS INDICATE FRONT PANEL MARKINGS,
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GEDHIPOTRONICS'
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FINISH

TESTER
HEXE e WG WS,
g OCB0D
UNLESS OTRERWISE SPECIFIED — o NO. REV.
AERERERE TR | KR e gl T
N H s
TOLERANCES MK, h2/93 DS14-258 -
CPRACTIONS | DECWALS | ANGLES [ SEHE S
e | o | NS WK, 12/92| " R [seri oy

FILE; 1425844

OATE; 4-25--02



2 PLCS

__T:
1e1
LM340T-12 ®
+12v ~
hi2e 3] 1,

T0 BACK OF iCY

~
~
~
G| w N
=D e h
= T = ki O
0 PN N
¢ ™
AcH CRI-4 3
_l.:xm IN4DOT ¢ w@// P./ //
s __ : ~ 2
ACN N
—I..:na M
T 9
i

ECIT 42
REDRAWN

xiolnig

EC3T-7D

APPLY HEAT SINK COMPOUND (ITEM 8)

CUT CENTER LEAD

o +—t gy &
c2
Rl o
o)
1 e
c3 «TT0e «C e
SEE NOTE pg— @
s CR1-4 A
2 PLCS
n )
11
(5
o @ o)
/. HEAT SINK /
AD14-1586
NOTE;

REMOVE PIN 4 FROM J1 BEFORE INSTALLION TO PCH
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2. INSTALL A4 IN PLACE OF IC4. SECURE WITH SIUCONE SEAL.

orv | DESCRIPTION PART WO, [ eary on wore T

i 5
FRI: SODYSAE

BOTTOM VIEW OF P.C.H,
SHOWING LOCATION MOTOR DRIVE
OF OP1 AND OP2 (A1 AND A2) P.C.B. ASSEMBLY




OATE: €-23--02

REVIONS
G| - SR
| A TEC37-5969 Sog|z-2 | o8
| 8 [€c37-7632 SB[ e-02|  OWT
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| - -
|
» (SEE NOTE &) , oy He2 N Loy
1 c2 Lc3 ]
L & $m brd MR TR ST (SEE NOTE 4) !
) 2ak ¢ +12v 1
¢ R ﬁ G (SEE NOTE 4) i
S00VPS €1 |y " = o
IC1A  iC18, - 0.1 !
rl_. RS 3 P i 86 ° d i
Re FA M 12.4K i
100K SEE CHART w7 ‘ e I
oA ! 10k N4742 '
i
; soors VY 7 ;
l €I
H J R11 5 o 7 H
3 x 1
! R1O FA i
| 20K SEE CHART H
; cAL 8 H
¢ “
1 4 5 ]
i I
i 1te ﬁ |
i 8 \e/ i
i ) R14
" 20000PS ¢ 13 €2 & 1800 m
! .I.|_ R17 s o 7] @ 0% H
! RIS FA 4 L] !
1 20K SEE CHART i€2c 13 |4 i
& CAL [ 1
-5 § TEST |2 i
l 12.4€ , POINT !
1 ¢
i ,z».zu or o] 12 = ©3 ce !
i 0.1 10M  $R21 NESSS |3 15 1027 1
! - /2w 31K [
! 4 10% ] oR !
! +.41.C10 16 i
H q T3 A4 !
_ q . 2 800890 i
§ 7BLOSACP q |
! €5 |
t . |
! eV Yrrertes i 3 3T ‘
H 47 oND 47 To.1 14 i
t i 1
| \/ vV VYV z I !
i ﬂm R23 ) R24 a1y
zoEA J3-a . R22 18 \c €10 +Teos M i 2.0% o
! 15K T 20 68K -
1 nv VRS R25 —12 % NOM. R26 !
1 1N4T42 10K 1 cie 15 1.6K H
i 0.1 i
1
| VAR, vV v v |
i 1
g us? 1
! E
i i
i mwwo R28 QCB00 | 0C90D i
ToK sooves |sagk | 1esk | Rs : E
+ A NOTES: 2000VPS | 169K | 453K | R17 ! -
- 1. & DENOTES P/C BOARD CONNEGTIONS. 000VPS | 5K | 25K "1t H E
= 2. UNLESS OTHERWISE SPECIFIED, ALL RESISTORS ARE 1/2W & 1X. |
- 3. UNLESS OTHERWISE SPECIFIED, ALL CAPACITORS ARE IN “UF". i
€ 4. TWO SEPARATE +12V TRACES 10 J4-2, H E
5. Al, A2 ON SCHEMATIC CORRESPOND T0 OF1, 0P2 ON PCS. i 4
VRT-5 ON SCHEMATIC CORRESPOND TO CR1-5 ON PCB. i
1 ory | DESCRIPTION BART NO. [ ar on wote [en
I
]
! MOTOR DRIVE —gagn.
] g
||||||||||||||||||||||||||||| $30-759 ! P.C.B. ASSEMBLY
vy wra T £
3 HE tmens weorco - 1" in oy |0 0. maﬁ
L 5 00 NOF BCE D Mm e | PS60-759 | B
- Ei/64 = (534 I e N R

FRE: arses



REVISIORS

TONE | TR o DESCRETION DAL | APAIGAT
Sett 21 € | REDRAWN 10 AUTOCAD RRI9/0% 76
- J2- - e
AcH st | F TEc37-7052 BUa[<-ai| OwW
ﬁ R
1N4DQ7
Jt-10
ACN §
$ %000
3 0 MAN N
91-8 bt CIRCUIT
DSS0-340
x|, 27
4 5cR1
FROM kil ‘J ciosz
HARNESS T 3 f
s RY1E2 WB\
% e 1N4007 e
J1-5 SEE NOTE 3
i b
) O1UF
1
R3
a_.uﬂ Ré
/ b3LY
3 1/2w
KIE1
ool
oo &
R2 1
34 == 30UF
3w 250v
SEE NOTE 5
\@Wmmm NOTE 3
4
02_ DESCRIFTION AR N, _.Eaeazq.a?mzm
ASSEMBLY, 2
o "R peo | CEEDHIPOTRONICK
1. UNLESS OTHERWISE SPECIFIED, ALL RESISTORS ARE 1/2W £ 10%. RELAY PCB
2. UNLESS OTHERWISE SPECIFIED, ALL CAPACITORS ARE IN *UF".
3. MOUNT 0.4 INCHES OFF P.CB. USING (%) AT EACH END. Co— s I s
4. REMOVE PIN 3 OF J1 BEFORE INSTALLATION T0 PCA. Se8 X e A Ty YT e Py
5. REMOVE PIN 3 OF J2 BEFORE INSTALLATION TO PCH, VT AL ORI AT L ciex ..._...-m\<= w ”“ NDABO-542 | £
= Lijes 010 X AR hom [ |31 s

BATE: 42853



TE | ASPRGVED
KR awc« 6
2 / | W lec37-7032 SJA[4-02| DWT
R1 R2

10
“ wwn _a \.wﬂ 3 APBLY HEAT SINK COMPOUND A
crs fR3 N (5) 0 sack oF iy ]
+ 5000
1 nnum.ﬂ mu INA744 /2w
T s50v R4 &
CR6 1000 N -
T IN4744 2 1 /2w
<s
J2 10
R3 AMS DIGITAL SEE NOTE 1
$ 1000 1SUF ' METER
< 172w * 25V M
CR7-10 4 TANT 6
TNADO?
oD iC1 ¢
LN 7805 ‘ <9
I h@ . Lo
o =% 500UF T mu«
_ N 25v By )
&
<6 /
<12
s — SEE NOTE 2
S EW
3 5
S ——
:
H 3
4
NQTES:
Kiet 10 1. JUMP R3 TO PCB WITH 26" LONG BUSWRE (ITEM 1), 3 PLCS,
Ne 2. HEND TAS OVER BEFORE MOUNTING TO PCS.
3310
MODEL
<11 OCPL
oPTION
K1€2
N {15
13 =
K1E3 el
N <14 1
.
RS 43 3
R4 — NH— &N 1ijo 1i{je
Eissssessss oo o
o ]
s o{Ra_Joils - i
<8 €2 - H o ]
@ i
H H .
<9 \ H N 44 .
o o 1 -
M o
PN s le ﬁ o | DESCRITION PART W0, [ v on wote | wen
OMER, | CEMIROTROMCY
' P.C.B. ASSEMBLY |t
m
e o [ =" ocson-ocsoo
Sow AR RS [ [yl _5
L oo Wr RS St =] DS60-669 | H
z T wxr
L1764 +.010 x it} o7 [P0 O

FHE: GOGBSEA

DATE: €-25-52



9L et 00°1T ao9D0 "IYANYW ao9nonu 1
PL h£C) 00°T v C/T-L WAL €/H8T TANIT DATH £86¢T 1

69 v 00°T TIYHS "OYTd NYDINIAWY ‘1399 LTZST 1

99 h£C) 00" T NOILOQMISNI ¥HALSHI TTI0‘r1dgvT 9T0%ILY 1

T9 h£C1 00°T 0900 aav0od ' JOLYINSNI 8ZHORT 1

1 va 00°1 AV¥IL dND 1110 PSEPOVT T

zSs ) 00°2 S 0900 "HAIND DITAVUDVY "TIVYH POEOBPT T

6% h4ct 00°¢ TLS'w2/T-¢ ' LSHHD ‘TaH ZTeyT 1

8% hC 00°1 JLSTd ' wGLE" 'dYNS 'ONIHSNE £€00T 1

(%7 vH 00°T OT# 'OMYOT-ZT 'ONIY dWNI¥D ‘WAL 0Z8TT 1

1% i 001 PT-9T'47L8T  “MOIND ANIED 'WIHL 00ZET 1T

8¢ va 00" % NZ 'OAT'dHd "w¥/€X02-%/1 ' 1104 oLvEz 1

62T v 00" € AT 84 DN IHATOS WAL 8Z8TT 1

0T \ £ 00°T TIO'QEY'YAO ' $6S° ‘DS SNAT $8TTT 1T

6 A4 00" 1T TIO'NY¥D 'YdO ' %65 'OS ' SNAT 98TTT 1

8 v 00°1 TIO'AAY'YAO ' p6S " 'OS ' SNET G8TTT 1

L b4 00°T ze€-8/¢ ' INAN XHH'MJH ‘104 T00ZT 1

g v 00°T YIAuSZT T MONY OIS 90N TOLET 1

7 v 00°T ADSZ Y02 'LSIML ‘¥UTIH '®sSnd 12001 1

€ vH 00°7T WD 'w8/€'d¥YNS 'ONTd HATOH 91T 1

T i 00°T SHIYAS DO 'HONAG ‘'TANYd § 9e8z%e 1

SM hich 00°T NId TT'Y¥HINID 00T'0'ASSY’ZTIYD £128T 1

Ss L 00°1 HHTION "ONOT 'DN/ONT ' LINWIT'MS 9¢0TT T
1sd%s vH 001 QIACOID 'A09 ‘M2 T ‘garng 9%00T 1
$S h £ 00°1 IDHY LT 'DONT/ONT ‘WON ‘gd ' MS I S
15d¢s vH 001 QIACO¥D ‘A0S 'MZ " T ‘arng 9%00T T
€S b4 00°T IOdY "I ONT/ONT ‘WOW ‘€d ' MS €212t 1

zs vE 00°T IHSN'IZT/dT'¥S 0 ‘ALY 'MS 9801TT 1
158418 vy 00°T AIACOED 'AD9 'MZT " T ‘qarng 9%00T 1
15 vH 00°T IOHEY "I ONTZ/ONZ  LNIVI ' €d ‘' MS AT AT

W vHa 00°T %50°0'1DAuZ/ T~ AT '"IIOA AL 55911 T

zr i 00°T INd ‘d€'dASZTYST  LdDY DHETH YETTT T

0 b4 00°T AOSZ 'YOT ' JATINI DV’ DETE BETTT 1

Td va 00°T LSVYA 'SSYID A0S 'YS ‘EsSnd 82001 T

a4 vi 00°T YWS /T @ A0SZ/021°'dD ' d7Ir1Id C0SYT 1

9 va 00°T Z€-8/¢ 1NN XHH'MIH'10d T002T 2

g hiCH 001 ATE'022-0L790d 'MNISIVAH 9€TET ¥

Z ' TdA h4C! 00°¢2 XY 'MT'AST 'HEINHZ ‘H0Id LeLOoT 2
1L v 00°1 YWOOEBAOZ 'ADEZ/STT "UMd " MWAX L95ET ¢
8-94 hgct 00" ¢ XE'¥D85'0 €7 ¢ ‘MZTsHY £EyorT 7
SRR gl 00°¢ YYD '%0T 'WHO 00T ‘MS 0 'sdy $TE0T  7°
£d vH 001 dYL ‘LT 'WHO 00S ‘MZ‘LOd 96T0OT ¥

A1 v 00T XY'¥0'50T') L% ‘MG 0 'sHY oveoT T

¥ va 00°1T X¥'¥D'%0T’'M 02T ‘MS 0’'say BGE0T 7

™ vd 00" T gYL°LAdE 'DYAQZT “dD ' AYTHY 94vTT 7

AN vE 00°1 AT w9GT " 'ds YHEAVHEH NNOD £€9£TT 2

zr hic) 00°T AT w00T" 'dTT ' YHAVAH ' NNOD 0ZpTL 2
€10 vH 00°¢ AT w9GT " 'dST  JHAVIEH ' NNOD 0LETT 2
1071 vH 00°1 HSYD ‘A€ 'dXd 'YS T AS+ OFEI/A’DI SZLTT 7
8-T1¥D vd 00°8 XY¥'YT' AT ‘dD’EaoIda €080T 7°
i2e) v 00°T XY 'INYL'AGZ ' ANt 'avn 9€80T  Z°

€D v 00°T XY LILDTE 'ASZ 'AN00S AYD 6E60T T

zZo va 00°'T T INYL'ASZ 'ANST A 40) Z880T 7

0 v 00°1T XY DTLOETA'A0SY ' AN T dvD £STLT 2
T40d A£G 00°1 aoe6 ‘ag9no ¥0d XTAWIASSY WA €9Dd 699008 7’
44 v 001 LINDYID YALAWLIOA‘ASSY ' €Dd T-699009 T
J3Y ONIMYEA WA JdHd/ALD NOILdI¥OSH HFGWON LAY - THAAT
$8ST-%TISA # ONIMYEA T0 THAET AZY "W'0O'dg TYLIDIA AMO9 ‘¥HLSHL "TIIO F-A0HD0

T qaovd v0/62/6 LSIT SLUVd ADIANES THAHT-ILIAW 4919



h-4C! 00°T ¥-J0900'ASSY TYNIJA ‘ONIMTEA TTeevy 1

i 00°1 TANYd LNOYA "ASSY 'DNIMVIU SHLPPT T
AHY ONIMYID WN ¥3d/AL0 NOILATI¥DSHA AHLWAN LAY - THATT
¥8SCT-%1SA # DNIMYEd T0 THAHT AdY "W 0'€ TYLIDIA AM09 "¥ELSHL 1I0 W-a0soC

Z HOYd vo/62/6 ISIT SLUVd HOIANHS THEAFT-ILTIONW S9THY



