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WARRANTY (FHP PARAJUST)

Paramatrics, 8 unit ef Barry Wright Corp,, the mapufacturer, warrants that
for a period of twanty-four {24] months from date of shipment by the
manufacturer or 24 months from Parametrics receipt of Warranty Regis-
tration card, not to exceed 30 months from date of shipment, it will repair,
or at Its option, replace any new apparatus which proves defective in
material or workmanship, or which does not conform to applicable
drawings and specitications approved by the manufacturer. All repairs and
raplacaments shall ba F.0.8, factory. All elaims must ba mede in writing
1o the manufacturer,

In no event and under no ci shall fi b liable for
[a] damsges in shipmant; (b) fajlures or damsges due to misuss, abuss,
or of dirt or
corrosives; [l failures due to operation, intentional or otherwise, sbove
rated ities, and (d)} horized for removal, i %
transportation, repair or rework. Nor shell manufacturer evor be liable for
ial and inch 1 or in any amount greater than' the

purchass price of this apparatus. '

This warranty is in LIEU OF ALL OTHER WARRANTIES, EXPRESS
OR IMPLIED, INCLUDING (BUT NOT LIMITED TQ) ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PAR-
TICULAR PURPOSE. THE TEAMS OF THIS WARRANTY CONSTI-
TUTE ANY BUYER'S AND/OR USER'S SOLE AND EXCLUSIVE
REMEDY, AND ARE IN LIEU OF ANY RIGHT TP RECOVER FOR
NEGLIGENCE, BREACH OF WARRANTY, STRICT TORT LIASILITY
OR UPON ANY OTHER THEORY. Any legal procestings arising out of
the sale or use of this must be within eigt [18)
manths of the date of shipmant,

RETURANED GOODS—No goods will ba ;cmprad for return unless
there is prior written authorization by the homesiica. In all cases, trans-

partation chargas must be prapaid, A
Ad o
INTERPRETATION—There are  no Jor d -
v\nhnmvu_r, warbal or otherwisa, oxctpt as writtan herain and this state- '
mant ins the Inta and I ngraament b the buyer
and i/ No waiver, or f of any of the

provitions hereol shall b binding upon the manufocturer unless made In

writing and signed by a duly suthorized officer of tha manufaaturer,
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See SMB0DS

tor details

IMPORTANT: READ ENTIRE MANUAL
sy PRIOR TO CONNECTING AND

OPERATING EQUIPMENT!

WARNING: DANGEROUS VOLTAGES, WHICH CAN

CAUSE SERIOUS INJURY OR BE FATAL
EXIST WHENEVER POWER IS ON OR
HAS BEEN APPLIED TO THE PARAJUST
CONTROLLER!

Be sure to read all warnings and procedures
prior to doing any wiring, troubleshooting
or any othar work on the ParaJust
Controller.

DANGER: VOLTAGES ACROSS CHARGED CAPA-

CITORS CAN BE IN EXCESS OF 280VDC!

——
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WARNING
DANGEROUS VOLTAGES

BE SURE THAT THE LARGE FILTER CAPACITOR INSIDE THE
PARAJUST® CONTROL IS FULLY DISCHARGED BEFORE DO-
ING ANY WIRING, TROUBLESHOOTING OR ANY OTHER

WORK INSIDE THE CONTROLLER!!

This capacitor is normally discharged automatically when the Input
power is removed from the controller. To assure that this capacitor is
discharged, always test with a DC voltmeter (500 VDC scale), before
working inside the controller. If no reading is shown on the voltmeter,

reduce the scale and test again.

If the autematic discharge circuitry has not discharged the capacitor,
carafully discharge it through a resistor rated 50 ohms minimum and 50
watts minimum, BE SURE THAT THE INPUT POWER 1S OFF! Do
not hold the resistor with bare hands since the resistor will get hot
when discharging. Be sure to repair the automatic discharge circuitry
betore reapplying input power to the control.

DANGER

VOLTAGE LEVELS ON THIS CONTROL-ARE AT A LEVEL
WHICH CAN CAUSE SERIOUS INJURY OR BE FATALI

Therefore good electrical practices, applicable electrical codas
and the contents of this manual must be followed.

1.0

IMB0078

RECEIVING

1.1 INSPECTION

Inspect for shipping darmage upon receiving your FHP ParaJust
controllér. IF any shipping damage is found, report it to the carrier
immediately, Hemove the cover from the controller and check
inside for any visual damage, DO NOT ATTEMPT TO OPERATE
THE FHP PARAJUST CONTROLLER IF ANY VISUAL DAM-
AGE EXISTSI Check all the mounting hardware for tightrass,
Check all connectors for proper seating in their sockets,

Y e

Effactive; 2/14/83
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1.2 STORAGE
After the initial inspectian, you may repack and stare the FHP
Para.ust in a clean dry location until you are ready for use, DO
NOT store this equipment in any area where the ambient tem-
perature will rise above 80° Car drop below —20° C. DO NOT
store this equipment in areas of high condensation or corrosive
atmostpheres. Proper storage is necessary to insure satisfactory
start-up and performance.
If the FHP Paralust is to be stored for periods of two years or
more, refer to section 5.1 of the start-up procedure and perfarm
this procedure at two year intervals.

2,0 GENERAL INFORMATION E/fcféwic Sheat Pia
2.1 SPECIFICATIONS module. ¥ ,0030%
2.1.1 INPUT POWER
Single Phase, 230 VAC®, +10% —5%, 50/60 HZ.
208 VAC input power aperation is available. Refer to
paragraph 7.6.

2.1.2 OUTPUT POWER
Three-Phase, 0 to 60 HZ" with voltage proportional to
frequency for constant torque,
*Frequencies above 80 HZ are available, Refer to paragraph
7.1,

2.1.3 OUTPUT CURRENT RATING
The full load continuous current rating is 3 amps RMS.
The intermittént current rating is 4.5 amps RMS. The con-
troller may be operated up to the intermittent current
rating for up to two minutes out of thirty minutes. The
Electronic shear pin circuit will trip at the intermittent
rating,

2.1.4 AMBIENT TEMPERATURE
Operating 32° F (0° C) 10 104° F {40° )

Storage —4° F (=20 C) w0 140° F (B0° C)

Eftective: 2/14/83
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2.1.5 FREQUENCY STABILITY

The output frequency does not vary with load nor with
input freq y variations. Refl Table 1 for variation

figures, J.v

PER DEGREE C AMBIENT
TEMPERATURE CHANGE
{1 HOUR WARMUP)

+10% 5% INPUT
VOLTAGE CHANGE

PERCENT OF OUTPUT
FREQUENCY CHANGE 1.76% .035%

Above figures are exprassed in percent of Maximum Frequency.

TABLE 1

2.1.6 INPUT FUSES
Replace with BUSS ABC-10 or LITTLEFUSE 3AB-10 fuses,
2.1.7 CONTROL VOLTAGES
0 to 10 VDC for speed control.
6 VDC for start/stop control,
2.2 STANDARD FEATURES
2.2,1 SPEED CONTROL

The output frequency may be controlled by & 5000 ohm
2 watt potentiometer or an isolated 0 1o 10 volt DC analog

signal.
2.2.2 START/STOP CONTROL

The FHP ParaJust controller may be started and stopped by w
using momentary start and stop pushbuttons or by using an
extarnal switch or refay contact.

2.2.3 INDICATING LIGHTS

POWER ON INDICATOR — Located on the front pnne! or
remote, the Power On indi will illumi
the input power is appiied,
SHEAR PIN INDICATOR — Loca

ted on the fro
remote, the Shear Pin indi will [Humi "t et
overload or protective circuit trips,

an
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2.2.4 INTERNAL ADJUSTMENTS

ACCEL/DECEL TIME — Adjustable from 1.5 to 15 seconds
linear.”
BOOST — Far starting torque adjustments.
Volts/Hertz — For use with muftiple motors and for motar
current savings.
*Optional Accel/Decel times are available. Refer to paragraph

7.2,

**Refer to paragraph 7.3 for interpal adjustments on the
optional Automatic Reversing Control Module.

PROTECTIVE CIRCUITS

The FHP ParaJust controller has & trip circuit called Electronic
Shear Pin. The Electronic Shear Pin will trip due to any one of
the following:

Input voltage drops below 200 VAC.
Output current to the motar excesds 150% of the controls con-
tinuous current rating. Reference paragraph 2.1.3.

. Regenerative current from the motor exceeds 150% of the con-

trols continuaus current rating. Referznce paragraph 2.1.3.
The output bus voltage exceeds the rated voltage of the control.
A phase-to-phase short occurs at the motor output terminals.

. Power outages of longer than two or three cycles of AC input

power,

3.0 MECHANICAL INSTALLATION

w 3.t

3.2

IMBO07E

ENCLOSED FHP PARAJUST CONTROLLER

The standard FHP ParaJust controller with or without operators
davices in the cover is suitable for use in normal industrial atmes-
pheres including temperatures of 32° 1o 104° F and relative
humidities of 0 to 95%.

Da not mount the FHP ParaJust controller in direct sunlight or on
any hot surfaces. The control should b mounted vertically.
Maunting dimensions may be found on page 43 of this manual,

CHASSIS CONTROLLER

The FHP ParaJust controller may be mounted in a customer
unclosure or in o clean dry location with ambient temperatures of
32% 10 104° F. The bottom of the chassis must be in intimate

il Etiective: 2/14/83
Supersedes: 10/15/81
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contaet with a metal surface which has sutticlant size to provide

Iyeat dissipation. Heat sinking sampound such s Dow C_Ol'l'”"ﬂ a40
;UST BE USED botween the controller and the maunting surface,

I any other heat genarating pruipment is to share a cabinet with

the FHP Paradust controllar, care must b takan to (nsure ample
outside surlace area for proper heat dissi tion to protect your

contraller from overheating.

Chassis dimansians miy be found on page 43 of this manual,

4.0 ELECTRICAL INSTALLATION

4,1 INPUT POWER
Tha FHP ParaJust controller operates from single phase 230 VAC
input powar cannacted 1o TB2 the Input power terminal block,
{Raference Figurs 1.} (For 208 VAC operation, refer 1o paragraph
7.6.) A ground terminal |5 logated on TB2 for an earth ground
connection.

The FHP Parodust contraller is designed to perform properly with
voltages fram 218 VAC to 253 VAC, Valtages ranging from 218 1o
208 VAC will racluce thi output voltage to the motor, thus af foc-
ting torgue when tho controller is run above BE% speod, Operation
below BE% speed will not be affected,

When the input valtage drops below 206 VAC, the Electronic
Shear Pin eireuit will shut off the control. Voltsgas above 263 VAG
should be avoided or component fallurs may rasult,

OUTPUT POWER
TEAMINAL BLOCK
B3

FIGURE 1

INPUT POWER
TEAMINAL DLOCK
2
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4.1.1 POWER QUTAGE

Pawer outages of two or three aycles will not affect the
operation of the FHP Paradust controllar. Outages of longaer
than two ar threo eycles will tip the Electronie Shoar Pin
clreulr. Reforence paragraph 6.3,

4,1.2 INPUT WIRING

The input wiring should be a minimum of 14 AWG. Thy
notmal input current undar Tull load is 4 AMPS.

4.1.3 DISCONNECT DEVICES

To maoet the National Electrical Cade, a disconnect devica
must be furnished in the input powar ling, This duvice should
be rated for the narmal input currant listod in paragraph
4.1.2. NEITHER THE INPUT DISCONNECT DEVICE NOR
ANY OTHER INPUT POWER CONTROLLER SHOULD BE
USED TO START AND STOP THE FHP PARAJUST
CONTROLLER. Qnly the 6 valt control relay providod in
the contral should be used for start and stop control.

4.2 ISOLATION TRANSFORMERS

Thie FHP Paradust cantrollue requires 230 VAG single phase input
powdr, It can be aperated from 460 or 576 Volt AC power by
inserting @ trangtormer betwean the input power line and the
controller input, This transformer will reduce the voltage 1o the
correct value, If an [solation transfarmer is used, it will not only
reduce the valtage but it will alse protect the controller from
ground faults (n the mator wiring,

ISOLATION THANSFORMERS ARE STRONGLY RECOM
MENDED whan the FHP Paraust contraller is used with motoes
located in high molsture or wash-down Installations, Suggested
transtormer ratings for the FHP Paradust controller are shown

in Table 2.

DRAIVE PARAMETRICS | PARAMETRICS | NONASOLATING
MOTOR | TRANSFORMER PN FOR PIN FOR noasT

HP KVA 290/480 V POWER | 600 V POWER | TRANSFORMER

1a LIk Ba0201 o0 WHo2e

12 \f BHO208 0200 BRO2YS

a4 1.6 oz o2 BHo s

TABLE 2

IMio0 76 - - Effective: 2/14/83

Supervedes 10/1581




Each Paradust contralle must pperate from a separate olation
pranstortrer in order 1o eliminate phase-toground faults ax a
potential faiture, Thew are the most commaon type of motor fault,

What Isolation transformers are used, none of the secondary loads

(the leads on the controller side of the transtormin) should be |
geounded or earthed, This includes not grounding the center tap

of single phase isolation transformers,

Standard single phase disteibation transformens are used. Thay may
be purchayed tocally for an economical installation,

4.3 OUTPUT POWER

WARNING: ALTHOUGH NO PHASE TO PHASE
OUTPUT VOLTAGE EXISTS WHEN THE FHP
PARAJUST CONTROLLER 1S STOPPED,
THERE 15 A CONSTANT POTENTIAL OF
230 VAC ABOVE GROUND AS LONG AS
INPUT POWER IS APPLIEDI

43,1 CONTROLLER OUTPUT

For the output rating refer to patagraph 2.1,5, Output
voltage i« propartional to output !r-qunn'cv. 20ro volts at
rero frequancy aod 230 volts at B0 MZ, Wire s|ze should be
chosen according ta local codes for mater stee and for the
distance between the contral and the motor, Mator frama
shauild be grounted to the controller ground lugs, Gonnect
maotor leads to TAI, Ral. Figure 1,

4.32 LIGHT LOAD OPERATION

The FHP Paradust contraller can be aperated at any load 'ﬁ:
from zero ampa to rated amps, The FHP Paradust controllar

may also be operated without a motor connected to TB3.

This feature is for your conveniance during startup and in
troubleshoating.

4.3.3 STARTERS OR CONTACTORS

Amotor startar or contactor Iy not necessary |n most FHP
Pll’:)uu controller applications, It 4 mator sartir, contactor
of device Iy installed It autput, it

il In the
may NOT bw apened of closed whils the cantraller s running,
Opening such a devies whils (' ranning may caume dismage

-

Etfoctive: 2/14/m3
Supersedis 10/16/01

to Paradust controllor companants, Closing It may trip the
Elnctranic Shear Pin clrcuit

Startor or contactor colly must be operated fraom plant
powar, Do not use tha variable frequenay output of the
FHP Paradust controller as o souree of cantrol power. Thase
colls will ehattar at low frequancios and overheat at high
frequencies when operated from the varable output of
the cantroller,

4.3.4 MOTOR OVERLOAD PROTECTION

Heat s the enemy of motor lite, The motor must be pro-
toctud from averheating by the user, Internal motor avereat
protectons are 1 ded, Check with the motor supplier
or a rewind shop tor the use of averheat protecton with your
matar, Motor tharmal overload relays such as Allen Bradiay
bullatin 818, Cutler Mammer catalog C300 or Square D
bullatin 9065 may be used tor motor overlosd protaction.
Bocause these devices measure motar amps and ambient
temperature, they are Hot ax accurate a3 a device which
measures actual motor temperatute. Refetence Figure 2 for
connection of motar averload devices to the FHP Paradust
controller's start/stop clrcuitry,

18-
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normally closed stop contact, wired to terminais 4, Sand 6
AT MU TRLEMOTORS | of TB1 Lshuwn in Figures 3 and 4. This "3 wire control™
design means your Paralust controller will not automatically
re-start upon application of power after a power outage, or
tor any other interruption of input power. This feature
reduces the risk of damage or injury from instant start.

Tha FHP Paralust controller may be used with multiple

mators providing that the SUM of their FULL LOAD name-

plate current does not excsed the controller’s FULL LOAD |

rating and they all start when the controller is started. Each w u
mator should have its own overload protection.

4.4 OPERATOR'S CONTROLS

IMPORTANT: ALL WIRING TO TB1 CONTROL

CIRCUIT MUST BE KEPT FREE OF ELECTRICAL
“NOISE.” CONTROL WIRING MUST BE SHIELDED i
AND MUST NOT BE RUN IN THE SAME CONDUIT

OR RACEWAY WITH ANY POWER WIRING. REFER-
ENCE PARAGRAPH 4.4.5 FOR INSTALLATION 1
OF SHIELDED CABLE.

4,41 SPEED CONTROL el
The speed of the motor is controlled by varying the output STRIP TB1
frequency and voltage of the FHP Paralust controller. The b ;
FHP ParaJust contraller output frequency is proportional 1o FIGURE 3
the seqting of 2 5000 ohm 2 watt potentiometar, This may £ |3
be bought locally or ordered through your Parametrics
“e +6V

distributor if not supplied with your FHP ParaJust controller. .
This potentiometer should be wired to terminals 1 2and 3 E; CONMMON

of the control terminal strip TB1. Refer to Figures 3 and 4. ﬁlg':-ugknm GROUND
Potentiomaters other than 5000 ohm 2 wait should not o

be wsed.

The output frequency may be controlled from an isolated | w 1 li[314l5]6 TB— 1

external O to 10 VDC analog signal furnished by the cus-
SHIELDED CABLE MUST BE USED

Tomer [2er0 voits equals zero frequency). Apply this external | i
voltage source between terminals 4 and 2 of TB1, terminal 4 | e i |l i DHALL SO S o
being negative and terminal 2 being positive. 4 = i {See Section 4.4.5)
An Olmnnal bsolated Signal Interface Kit is available from
Parametrics which will allow the output frequency to be S aW
controlied in proportion 10 signals of 1- 5, 4 - 20, 10 - 50 1 MEHERE S h R op
MA DC or DC voltages other than 0- 10 VDC, START
4.4.2 START-STOP CONTROL
A Paradust controlles is narmally started with a momentary Control Connections
Y open start and iped with a Y FIOURE %
1 wemg e Effective: 2/14/83 et L e a-p-r-uE an
Supersedes: 10/15/81 e
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44,3 TWOWIRE START-5TOP CONTROL

I the application calls far starting end stapping from an

axtarnal source (8 switeh ar o relay contact) two-wire starting

and stopping may ba used, For the reasons stated in Section

4.4.2, this mathod (s not 1 dodd with Installing s | !'l
wontrol (nterlocking duvice, This devies will prevent im.

maediate starting after o power outage which could result in
damuoge ar injury, Aelerence Figures 3 and & for two-wire
stop-start connection,

[5]6] TB-1

ot et
n EEF SHIELDED CABLE MUST BE USED

SO ONALL CONNECTIONS TOTE1
(Sen Saction 4.4.5)

WARNING: Two wi Wi

STOP/AESET~ON ol ey allow the Parasust -
troll i

Two Wire Start.S1op Control :ﬁ,ﬁ’aﬁ.’.ﬁfmﬂ'&mﬂ

FIGURE & outage|

44,4 ADDITIONAL STOP CIRCUITS

If additional stop circuits such as thermal overlosd rafay
contacts, mator thermsl protector contacts, eic., are desired,
lI‘_Iw may be wired into the controller’s cantrol cirouit gs
shown in Figure 2. The contacts should be normally closed,
Wirs the additional contacts in sariss with the nermally
closad stop switeh or contact. Shivlded wire must be used,

4.4.5 SHIELDED WIRE/ELECTRICAL NOISE

ALL CONNECTIONS MADE TO TE1 MUST BE MADE

WITH SHIELDED WIRES TO MIN IMIZE THE EFFECT OF b
ELECTRICAL NOISE ON THE FHP PARAJUST CON-
TROLLER'S CIRCUITRY.

4451 The following Beldon shisided cables or cquivatent

are recommendad:

#, Trade Number 8771 “Buldfoll,” Zeonductor, sizm 22
may be used for speed control and start/stop circuits,

b, Trade Number 8761 “Beldfoll,” 2-conductor, size 22
may be used for speed eontrol and start/stop cireuirs,
Bhinlds should be carngcted 1o thy FHP Parnust
contralier TBY tarerinal 4,

Effuctive: 2/14/83
Suparsadas: 10/16/81
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4.4.6.2 Nots that Figures 4 and 5 illustrate shislded wiring
wised for speed control and star/stop eircuits and thaet
the shields dre connacted Lo tarminal 4

44,53 NO OTHER CONNECTION OF THE SHIELD
SHOULD BE MADE

Shinlds sre connected s1 the FHP Paralust comroligr end
only, Be surs that shields do not and cannol 1oueh sny
ather conductive surface,

4454 Cable 1l Procedure Parslust € I

& Cut outside insulation back to desired length, Be sure to
leave wire long enough 10 rmiske easy CONNECLON: 10 GO
trol terminal block without excess wire hanging fres.

b, Unwrap foll from conductors, Cut foil even with culer
insulation,

¢ Carefully insulate shielded lesd Using insulating tubing,
electricsl tape, #te, Do not insulate complets lengthn.
Leave apy Iy 1 at the looss end lor
#lectrical eannection,

d. Cover di I a1 the ter poini with
shrink tubing or electrical tape, to keep foil stub from
contacting any conductive surface, Wire should look
like Figure &,

SIGNAL LEAD
SIGNAL LEAD
SIGMAL LEAD

FOIL AND SHIELD
LEAD CUT BACK
AND INSULATED

FIGURE &

2, Strip insulation on remaining control wires back apgeax-
imataly %" and carefully crimp a fork Tongue connector.
Serew the fork tongue connacton 1o the cerrect point,
Ba sure of & tight connection,

Etfective: 2/14/83
Supersedes. 10/1681
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Due ta the low level signals and the small size of the
cablo, a caraful ariep made to the propar fork Lang Uy

I8 highly I,

NOTE:

1, For spead potantiamstar, spoad slgnal, systarm spaod
slgral foutput), snd two and three wire stopatart
vantrols, connmet th shiald lead to Pin 4 of TB1 on tho
contral terminal block,

NOTE: Do not confuse signal eammon | 67 ) with sarth
ground { == | connctions, All shilds are cannectod

to signal cormmon only,

44,55 Cabla Instali P lurn, R Oparatar End
o, Fallow Stop A of Paradust controllor .,

b Cut tha shiald foll and the shisld lesd bagk varn with the
outside insulation and further Insulsts with elogtr Ien)
tapa or shrink tubing, No connection of shisld in to ba
miada at the oparator's station aned,

& Covor the outsidy Insutation, shild foll, and shisld fuad
af tormination point, Shisld must not tauch anything
nondustive at the apurator's devios ond, Bhinldud cably
should rigw look like Figure 7,

T OSIGNAL LEADS

SHIELD LA _\
INSLLATLD =

TOIL EUT BACK

ANDINSULA T
FIGURE 7

o Avpiy approgslat erningl o signal laodds anel vannoet
tathe oparator's dovios ond,

Py 7 e T

218 o
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6.0 START-UP PROCEDURE

IMPORTANT: BE BURE TO FOLLOW ALL SAFETY PRE.
CAUTIONS, ALL WARNINGS AND FOLLOW
THIG ENTIRE PROCEDURE §TEP BY STEP
TO ENGURE A SUCCESSFUL START-UP)

SAFETY PRECAUTIONS

1) VOLTAGE LEVELS ON THI§ CONTROL CAN BE
GREATER THAN 280 VDC, WHICH CAN CAUSE
SERIOUS INJURY OH BE FATALI THEREFORE GOOD
ELECTRICAL PRACTICES, APPLICABLE ELECTHICAL
CODES AND THE CONTENTS OF THIS MANUAL MUST
HE FOLLOWED]

2] THIS CONTROLLER SHOULD BE INSTALLED BY
QUALIFIED ELECTRICAL MAINTENANCE PERSONNEL,
FAMILIAR WITH HIGH VOLTAGE WIRING AND
ELECTHICAL HAZARDS!

BE ABSOLUTELY SURE THAT THE INPUT POWER DIS
CONNECT 18 IN THE OFF POSITION WHEN CONNECTING
AND SERVICING THIS EQUIPMENTI

a

4} BE SURE TO WEAR SAFETY GLASSES AT ALL TIMES!

AFTER THE INPUT POWER HAS BEEN REMOVED
FHOM THE CONTHOL, ALWAYS USE A DC VOLTMETER
ON THE OUTPUT CAPACITOR TO BE SURE THAT IT I
FULLY DISCHARGED BEFORE TOUCHING ANY IN-
TEHNAL COMPONENTS IN THIS CONTROLII

PROLONGED STORAGE

I the FHP Paradust controller has been stored for s period of
two yoars or mare, parform the following seps before procesding
with the start-up procedure. It the eontroller has not been stored
lar 1wo years, proceed directly to stap 6.2

b

B0 Rafer to paragraph 4,1, fnput Power Wiring, Connect the
Input power wires to TH2 ax shown in Figuee 1, Be sure that
the plant powsr is within the specification sated in paa
eaph 2,11




paragraph 4.4. Make control connections to TB1.

Set the speed control fully counter clockwise (zero speed).

Apply plant power to the input, Check to see that the

Power On light is ON.

Sqart the control and slowly turn the speed potentiometer
513 lockwise. With the speed potentiometer fully clockwise,
:J::uwlhe ;:nmrol to remain ON for a minimt.am of eig!m (8)
hours. This will recondition the Electrolytic capacitors.
The FHP ParaJust controller may now be stored for an
additional two (2) years.

51,2 Refer 10

52 START-UP
52,1 Check for the following setting on the control module.
Reference Figure 8,

52.1.1 ACCEL/DECEL at 12 o'clock
5.2.1.2 VOLTS/HERTZ preset

5.2.1.3 BOOST at 12 a'clock

5.2.1.4 PARAMIZER™ Jumper W1 in place

ACCEL / DECEL
POTENTIOMETER

ViHz

5T
E‘gﬂTIDIIETEH POTENTIOMETER

W1 JUMPER

Effoctive: 2/14/83
Supaersades: 10/16/81
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5.2.2 Refer to paragraph 4.4, Operator's Controls. Make the
appropriate control connections to TB1 and TB4 if re-
versing option is installed, as shown in the wiring diagrams,

5.2.3 Refer to paragraph 4.1, Input Power Wiring. Connect the
input power to TB2 as described in paragraph 4.1, Be sure
that the plant power is within the specificatian described in
paragraph 2.1.1. -

5.2.4 Set the speed control signal or speed potentiometer to zero
speed. Set the start/stop circuitry to the stap position,

5.2.56 Apply pawer to the input. Check to see that the Power On
LED is illuminated. If the ‘Power On’ LED does nat light,
refer to section 10.1,

| WARNING:

In the following steps, voltage will be present with
sufficient stored energy to cause serious injury

or be fatai! EXTREME CAUTION is
recommended at all times!

IMB0078

5.2.6 Using a DC voltmeter, check for +10 VDC from terminal 4
to terminal 3 of TB1. Terminal 4 is negative. If +10 VDC is
not measured, refer to section 10.3,

5.2.7 With the speed potentiometer set for zero speed, push the
*Start’ button. Relay K1 should pick and remain energized.
If you can hear K1 pick, push the ‘Stop’ button and K1
should drop out. Once it has been determined that the con-
trol is receiving power, proceed to paragraph 5.2.8. i K1
does not pick or if it does not remain energized, refer to
section 10,4, '

5.2.8 Press the start button once again. Slowly rotate the speed
potentiometer clockwise, Using an AC voltmeter on the
500 VAC scale, test across terminals 1 and 2 of TB3. With
the speed potentiometer on the maximum sstting (fully
clockwise) the voltmeter should show that approximately
230 VAL is present. This measurement may be less due to
the accuracy of the meter, the V/HZ adjustment, snd the use
of the Paramizer option, At this time, terminals 1 and 3 of
TB3 and terminals 2 and 3 of TB3 should also be measured
for 230 VAC.

- 16 = Effective: 2/14/83
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If no voltage Is measured, or if the readings ncross the ter-
minals differ greatly, refer to section 10,6, 10.6 or 10,7,

5,28 Run the spoed potentiometer to zero speed and press the |
srop button, |

DISCONNECT THE INPUT POWER FROM THE INPUT) ‘

WARNING: Allow 60 seconds for the filtar capacitor to discharge,
aftar input power is removed, bafora doing any work on
the FHP ParaJust controller. Always test across the

itor with a DC val to be sure it is fully dis-
charged. Start with at least a 500 VDC scale, 1f no
reading is shown, step down one scale; continue to
reduca the scale until no voltage is measured on the
lowest scale,

5.2.10 Refer to paragraph 4.3. Connect the motor leads to TB3 as
described in sectlon 4.3,

BE SURE NO PHASE-TO-PHASE OR PHASE-
TO-GROUND SHORTS EXIST IN THE MOTOR
CIRCUIT OR THE MOTOR! Failure to do this
may result in repeated shear pin trips or possible
controller damage.

B.2.11 Reapply plant power to the FHP ParaJust controller. Be sure
that the speed contral p i Is set fully or-
clockwise (zero speed), Push the start button, Slowly rotate
the speed contral potentiometer and note: u

82111 The motor should start stepping or coggin in aven
Increments and should rotate faster as the speed poten- |
1 Is turned clockwi i !‘

52112 If the motor does not step or cog, you should nots
whiether the motor was trying to rotate before the shear
pin circuit trips, In this case, move the Boost potentio-
metsr on the control module elockwise and counter-
Elockwise, Clackwise rotation will Inerease the starting
torque. If after several Boost settings have besn teind,
the shear pin LED cantinues to light and the motor will
flat rotats, refer to section 10,8 for additional trouble:
shaoting information.

MB007R = m
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5.2.12 The Boost potentiometer should be sat 10 s low as possible
while still supplying sufficient breakaway torgue, Set the
Boost potentiometer as follows: turn clockwise to Increase,
Turn the Boost potantiometer 1o the minimum setting at
which the controller will just start the load. Turn the Boost
patentiometer approximately 45° clockwise from this
setting, This adjustment should be made at vary low frequen-
cies or when the motor is stepping.

5.2,13 Sat the Volts/HZ adjustment as follows {turn clockwise 1o
increase):

5.2.13.1 With the motor loaded to normal full load and
aperating 4t B0% of base speed (48 H2), turn the
Volts/HZ adjustment potentiometer (clockwise or
counter-clockwise) until motor amps are minimum, Use
a clamp on ammeter on any contraller output lead 1o
measure butput amps,

§.2.13.2 If the motor is not loaded to its narmal full load,
aceelerate the motor up to the base speed (60 HZ) and
measure the voltage across the filter capacitor with a
DC valtmeter using the 500 VDC scale. Start with the
Valts/HZ potenti fully loc and
rotate the potentiometer clockwise until 280 VDC is
measured across the filter capacitor,

5.2.13.3 On load sharing and multiple motor applications,
set the Volts/HZ potentiometer as described in para-
graph 6.2.13.1. Measuring the total motor current (the
sum of all motor currents) with the full load on the
conveyor ar machine, adjust the Volts/HZ for minimum
total motor eurrent.

5.2.14 Set the Accel and Decél times to as long as desired (turn
clockwise 1o increase). (Standard range is 1.5 1o 15 seconds.]
Too short of an accel or decel time deserves mention,

B.2.14.1 It the Electronic Shear Pin circuit is activated
during accelerating or decelerating, Increase the accel or
decel time by rotating the adjustiment potentiometer
clockwise,

-

52142 INERTIA LOADS, IMPORTANT. Whan the
ParaJust contraller is used with a high inertia load (a
load which coasts for a long period of time when oW

Effective: 2/14/83
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tiometer at & low speed, or decelerate and accelorate th
controller using the accel and decel potentiometers .
rather than stopping and starting. If the contral .;Iv
accelerated and decelerated rather than started and
stopped, the discharge cireuit is not used and there is no
limitation on time between restarts,

Decelerating a motar can be accomplished more rapidly
than letting it coast to a stop. The reason is the Paridust
controller coupled with the motor can produce up to
25% braking torque when decelerating, as compared to
no torque when coasting to a stop.

For these reasons, acceleration and deceleration is
recommended rather than starting and atopping. In
situations where frequent starting and stopping is
necessary, or braking torque is required, a relay may be
installed, having both normally closed (NC) and nor-
milly open (NO) contacts to accelerate and decelerate
an FHP Paralust controller. The coil of the relay is
activated by the customer’s limit switch, pushbuttons
or other control cireuitry. The contacts of the relay
{shown as CR) should be wired as shown in Figure 10.

Fllﬂ

1_2_34 5/6|TB-1

+6V

Acceleration and Deceleration
ON FIGURE 10

OFF/R
5K 2w ESET

6.3 ELECTRONIC SHEAR PIN

The FHP Paradust contraller supplios s a standard feature, o
Elreuit to protect your Paradust controller from various powar

:iliict_u:ninm and overloads, The Elsctronie Shoar Pin eircuit will
it

Eftunctiye; 2/14/83
Supersedes: 10/16/81
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6.3.1 The autput current ta the mator oxceads 150% of tha
Paradust controller's rating. Reterence paragraph 21,3
6.3.2 Regenerative current during deceleration exeseds 160% of

thie Paradust controller's rating, Reference paragraph 2.1,3,

B.3.3 Input valtage drops below 205 VAC an 230 VAG models,
input voltags drops below 186 VAC an 208 VAG madels.

6.3.4 Bus Voltage exceeds 360 VDC. Bus voltage will excesd 360
VOC when input voltage rises above 263 VAC and the
controller is operating at 100% speed,

When the electronic shear pin circuit trips, the driver modules and
the DC power module are immediately turned off electronically,
At the same time, the Shear Pin LED circult receives power,
illuminating the electronic shear pin LED. The filter capacitar then
discharges into the discharge resistor,

\

Ta reset the electronic shear pin circuit, the stop cireuit must be
sctivated (K1 de-energized). This will reset the overload trip cir-
cuit, and remove power from the shear pin LED circuit, When the
start circuit is:again activated (K1 energized) the load may be
accelerated back up to speed, |f the filter capacitor has not dis
charged sufficiently, the shear pin circuit may 11ip again, requinng
anather reset and restart. Allow 60 seconds for the filter capacitor
to discharge atter @ shear pin tnp to avoid tripping again.

IV

7.0 OPTIONS

7.1 EXTENDED SPEED RANGE
Thee standard FHP ParaJust contraller produces & 0 1o 50 o 60 HZ
Gutput. For other output frequencies ranges, circuitry s changed
on the plug-in control module. For a tull discussion of FHP Para-
Just contraller operation at frequencies above 60 HZ, you should
consult the Paradust Application Manual torm AMB010.

EXTENDED OR SHORTENED

ACCE LERATION/DECE LERATION TIMES

The standard FHP Paradust controller is turnished with a lineat
controlled sccler ation/deceleration ircult.

7.

(5]

o 16 seconds, when acceler
m frequency. Al when
3 rero frequency.

This clreuit Is adjustable from 1.6t
ating from rero fraquency to maximu
docolerating Trom maximum fraquency te

Eftective: 21483
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7.3
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Where langar or shorter acceleration/deceleration time‘s are
required, plug-in contral modules with spscia! circuitry c_an be
provided. This special circuitry has a 10 to 1 adjustment ratio over
a customer specified range. For example, 1 to 10 seconds, 0.5 to
5 seconds, or 5 to 50 seconds. 280 seconds is the longest time
available and 0.5 seconds is the shortest ime available.

ELECTRONIC REVERSING

7.3.1 REVERSING
In the FHP ParaJust, electronic reversing is made available
hy substituting the electronic reversing control module for
the standard cantrol module, The reversing control module
will allow a motor to reverse direction at the command of an
external switch, limit switch, or relay contact. It is the
equivalent of changing two motor leads. The reversing
contral module has a five [5) connection terminal block
labeled TB4 (refer to Figure 11).

[— O=10VDC OUT
q 81

BOOST DEC I i

| JUMPER IN PLACE
FOR SINOLE SPEED

AUTOMATIC REVERSING
CONTROL MODULE

FIGURE 11

SPEED 5K 2 WATT
POTENTIOMETER

7.3.2 FORWARD AND REVERSE CONTROL

7.3.2.1 SINGLE SPEED, Connect a forward/reverse switch
or contact across terminals 1 and 2 of TB4 on the
control module {reference Figure 11). Connect the 5000
ohm speed potentiometer to terminals 1, 2 and 3 of TB1
as described n paragraph 4.4,1, BE SURE THAT THE
JUMPER IS IN PLACE BETWEEN TERMINALS 4
AND 5 OF TB4 ON THE CONTROL MODULE,

Eftective: 2/14/83
Supersedes: 10/15/81
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When a contact closure appears between terminals 1 and
2 of TB4, the controller will automatically decelerata
the motor from the set speed to zero speed, reverse
directions, and accelerate the motor back to the set
speed in the forward direction.

NOTE: The contact closure across terminals 1 and 2 of TB4
must be maintained in order to run in the reverse direc-
tion. Refer to Figure 13 if momentary switches are 1o be
utilized.

7.3.2.2 TWO PRESET SPEEDS. Connect a forward/reverse
switch or contact across terminals 1 and 2 of TB4 an the
contro! module (reference Figure 12). Connect two
10,000 ohm speed potentiometers in parallel across
terminals 1 and 3 of TB1 as shown in Figure 12.
Connect the wiper of the forward speed potentiometer
to terminal 4 of TB4 on the control module. Remove
the jumper from between terminals 4 and 5 of TB4. This
jumper will not be utilized when using two preset
speeds. Connect the wiper of the reverse speed potentio-
meter to terminal 5 of TB4 on the contral module.

When a contact closure appears across terminals 1 and 2
of TB4 on the control module, the controller will
automatically decelerate from the forward speed to zer0
speed, reverse direction, and accelerate up to the speed
set by the reverse speed potentiometer. When the con-
tact opens, the control will then decelerate from the
reverse speed down to zero speed, reverse directions, and
accelerate back up to the forward speed.

7.3.2.3 ZERO REVERSE THRESHOLD ADJUSTMENT.
{THRES) This adjustment allows a reversal 1o take place
before the controller reaches zero HZ which allows for a
quicker reversal. Turn this adjustment clockwise to
increase the frequency at which the reversal takes place.

When the Zero Reverse Threshold adjustment is -
creased (clockwise), the controller, when reversing will
decalerate down to some low frequency and the motor
will be ‘Plug Reversed® at that frequency. Plug reversing
is fast and a jolting of the motor may be naticed as the
reversal takes place. The higher the setting of the thies:
hold potentiometer, the more severe the jolting and the
maore rapid the roversal.

— 24 = Etfactive: 2/14/83
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AUTOMATIC REVERSING
CONTROL MODULE

TH1

FIGURE 12

10K 2

WATT
REVERSE POTENTIOMETERS

SPEED

HO PUBHBUTTON

NG NC
UTTON  LIMIT SWITCH

NO LIMIT 8WITCH

BLAT

CONTROL FORWARD
YoLTAGE
FIGURE 13 ‘\Eﬂ.’._]}

=
PLACE CH2 ACROSS
TERMINALE | AND 2 OF TH4

If the threshold adjustment is set too high, the ParaJust
controller's electronic shear pin circuit may trip. The

shear pin circuit is then the limit on how high the Zero
Reverse Threshold adjustment may be set.

T4 EXTERNAL SHEAR PIN CONTACTS *

The External Shear Pin Contact is an auxiliary relay kit for use
With any Fractional Horsepower Paradust controller, This relay
containg one set of normally open and one set of normally closed
“ontacts rated 'at § amps resistive load, 116 VAC or 28 VDC, This
Aeckisory s designed such that the remote relay énergizes when
Input power 5 applied to the ParaJdust controller and drops out
Whan a Shear Pin trip ocours or when input power s removed from
the controller. For mare information on the External Shear Pin
1acts, refor 1o farm IMBR3E,

IMARMNTR

1.5 PARAMIZER

Paramizer is an ENECOY saving option which automatically adjusts
the output volts per hertz from the Paradust controller in the
opem!ing speed range, above 15 HZ, ot the contral, The valts per
hertz is automatically adjusted in proportion to the driven mators
currant. By automatically adjusting the volts per hertz in propar-
tion 1o the current drawn by the motar, the Paramizer electrically
sizes the motor driven by the Paradust control to the tarque needs
of the driven load. This feature allows you to only draw and pay
for the current your application needs, The FHP ParaJust con-
traller may be furnished with the Paramizer, or it may be installed
later in the field. Refer to Paramizer Instruction Manual form
IM6827 tor additional information,

7.6 208 VAC GPERATION

The FHP Paradust controller is available in & 208 VAC model for
aperation from 208 VAC +5 —10% 50 ar 60 HZ power source. The
autput voltage fram an FHP ParaJust controller can be no higher
than the input voltage, therefore a 208 VAC motar must be used,
230 VAC maotors will operate from a 208 VAC ParaJust controller
however, you cannot develop full rated torque above 54 HZ. It is
recommended that if 230 VAC motorsare used, use a 230 VAC
FHP ParaJust controtl with a boost transformer to increase the
power to 230 VAC. Refer to paragraph 4.2 for additional infor-
mation on boost or isolation transformers,

7.7 SPEED REFERENCE SIGNAL

A speed reference signal is available from reversing models of
FHP Paralust controls. This signal may be used for Paralust
controller systems. The speed reference signal appears between
terminals 1 and 3 of TB4 an the reversing control module. Ter-
minal 1 is signal common and terminal 3 is the 0 to 10 VDC
signal representing speed (lrequency) 0 volts for zero speed and
10 volts for maximum speed.

8.0 BRAKING

L

When the FHP ParaJdust is d," appr
torque is available from the motor,

ly 25% braking

B.1 MECHANICAL BRAKING

If more braking effort is required from the motor than is avallable
when decelorating ar it holding torque is required when stopped,

—26= Etfective: 2/14/83
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o electro-mechanical brake or a brake motor
pon't use the accelerating-decelerating circuit s
when using brakes: use a two-wire start-stap gjr
4.4,3) and interlock the brake coil with the Star
of the Paradust controller. Brake motors requir
tion, Usually, the brake coils are wired into t
manufacturer so that the brake coil receives t
the motor and is energized when the motor js
use the variable frequency output of the FHP
to power a brake coil, The coil will chatter at |
overheat or trip the Electronic Shear Pin in th
Instead, rewire the brake so that it operates
lelockicg it w_im the ParaJust controller, Electro. ;
brakes may require arc suppressing across the brake "feChanncal
tor capacitor (RC) type suppressor s recommended, Coil. A resis.

should be sed,

ting ang Stopping

he motor by the
he same Power as
eénergized. Do NOT
ParaJust controlier
ow frequenuies and

On plant power
.

{2 ELECTRONIC BRAKING

Farametrics offers solid state electro

nic braki
for Paradust controllers. Furnished i PR Bk

N a separate enclosure, elec-
"9y and dissipate the energy

furnishad,

il ROUTINE MAINTENANCE

FHP Paralugt 7

ek e D::;:’I”E’ S fequire no maintenance éxcept to keep it
I . - 1ts

oy uction to insure Proper air flow ang dissipation

hown i Figure 10
Cuit (spp Paragraph

€ special Considera-

e ParaJust controller,
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10.0 SERVICING

WARNING WARNING WARNING
DANGEROUS VOLTAGES

VOLTAGE ACROSS CAPACITOR CAN BE |
EXCESS OF 300 VDC! ?

BE SURE THAT THE LARGE FILTER CAPACITORS ON THE
PARAJUST CONTROLLER ARE DISCHARGED BEFORE
DOING ANY WIRING, TROUBLESHOOTING OR ANY OTHER
WORK INSIDE THE PARAJUST CONTROLLER!

These capacitors are normally discharged automatically when input

power is removed from the ParaJust controller. To assure that
pacitors are fully discharged, always test with a DC voltmeter

(500V scale) before working inside the ParaJust controller.

If no reading is shown on the voltmeter, reduce scale and

test again!

If automatic discharge circuitry has not discharged capacitors,
carefully discharge them through a resistor rated 50 ohms
minimum and 50 watts minimum. Be sure input power is off!

Do not hold resistor with bare hand since resistor will get hot when
ic discharge circuitry before

discharging cap . Repair
reapplying power!
DANGER DANGER DANGER

VOLTAGE LEVELS ON THIS CONTROL ARE AT A
LEVEL WHICH CAN CAUSE SERIOUS INJURY OR

BE FATAL!

Therefore good elactrical practices, applicable electrical codes and
the contents of this sarvice section must be followed!

NG: Voltage levels on this control are at a level which
can cause serious injury or be fatall Be sure
INPUT POWER 1S OFF and capacitors are dis-
charged before troubleshooting this control! J

WARNI!

Eftective: 2/14/83
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| mms LEVELS ON THIS CONTROL ARE AT WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OFF V“ S OR BE FATAL! BE SURE INPUT POWER IS OFF
AND CAPACITORS ARE DISCHARGED BEFORE L4 AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL! TROUBLESHOOTING THIS CONTROL!
I =—_
L oo | PROCEDURE j | svmerom | PROCEDURE
|
| 101 10.1.1 1 10.2 continued l 10.2.1 continued
wPopeer On” LED Check connector AP7 10 be sure it s fully 4 | Input tuses | Parametrics Technical Support for further
| doet ot light with engaged in its socket. | blow on start-up troubleshooting sssistance.
L | spplcation of 10.1:2 | ‘ 10.2.2
InpUT POWET Using an AC voltmeter, measure the input ! | If 150 ohms is measured on the ohmeter in
poweer at the input fuse block, TB2, Verify Section 10.2.1, refer to Figures 14 and 14A_
that the input power is within 230 voits plus D T
10% minus 5%. I the correct input power is isconnect the six \l.ﬂla.labeied A,B,C.D,E
present on TB2, REMOVE INPUT POWER. | 0 NN e e
3ix connectors on the power module, With an
1013 ohmeter, on the AX100 scale, messure from
Check each of the input fuses for zero ohms terminal A to terminal B of the power module |
with an ohmeter. |f any fuses are blown pro- {not the wires which were removed). |
T?:Ul; ps:;;:;g'z BEFORE REAPPLYING Observe the reading. reverse the test probes and
. measure again, Reading should be infinite in
1 no input fuses are blown 2 failure may have both directions. If any other reading is indi »
oecurred on the motherboard, Contact cated, replace the power module.
Parametrics Techﬂﬂl Support for further If reading from terminal A to terminal B is
troubleshooting assistance. correct, measure from terminal € to terminal F.
o Observe reading, reverse the test probes and
10.2 10.2.1 u measure again. Readings should be typical of a :
!ml fuses nfrm lm PW off, remove m:luut pawer diode, infinity in one direction and spproxi-
blow on start-up wiring. This mli.:xevem the possibility of false mately 500 ohms with the probes reversed. If
readings due to isolation transformers or other any other reading is indicated, replace the 1
devices on the input voltage line. Measure, with power module.
an ohmeter on the AX1 scale, from terminal 1 !
10 tarminal 2 of TBZ, input terminal block, A ¥ readings froem tormiral £ to thrrwiont F are
reading of approximately 150 ohms should be correct, measure from terminal A to terminal
noied o the ohmetar. and from terminal B 1o terminal F. Reading
should be infinite in both directions. It readings
If spproximately 160 ohms is not measured, 3 other than infinite ae observed, replace the
problam exists on the matherboard, Contact power module.
- 28— Etfective: 2/14/83 IMGOO78 - 30~ Ettective: 2/14/83
Guparsedes: 10/15/81 Supervedes: 11681 ‘ﬂ
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WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OEF S~ OR BE FATAL! BE SURE INPUT POWER 1S OFF
AND CAPACITORS ARE DISCHARGED BEFORE L AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL!| TROUBLESHOOTING THIS CONTROL!
sywrom | __ PROCEDURE [ = IS T T
01 10.1.1 . 10.2 continued 10.2.1 continued
“power On' LED Check connectar AP7 to be sure it is fully Input fuses Parametrics Technical Support for further
does not light with engaged in its socker, blow on start-up troubleshooting assistance,
application of 10.1.2 10.2.2
input power Using an AC voltmeter, measure the input 1f 150 ohms is measured on the ohmeter in
power at the input fuse block, TB2, Verify Section 10.2.1, refer to Figures 14 and 144,
that the input power is within 230 volts plus —
10% minus 5%. If the correct input pawer is :'r::f‘;nxzrretht::sl: ::’::vsn:::’::g:efwiu: rie
present on TB2, REMOVE INPUT POWER. six connectors on the power mod’ule, With an
10.1.3 ahmeter, an the RX100 scale, measure from
Check each of the input fuses for zero ahms terminal A to terminal B of the power module
with an ohmeter, If any fuses are blown pro- [not the wires which were remaved).
ceed to Step 10.2 BEFORE REAPPLYING Observe the reading, reverse the test prabes and
INPUT POWER. measure again. Reading should be infinite in
1f no Input fuses are blown a failure may have both directions. If any other reading is indi- »
occurred on the motherboard. Contact cated, replace the power module.
Parametrics Technical Support for further If reading from terminal A to terminal B is
troubleshooting assistance, correct, measure from terminal E to terminal F,
A N Observe reading, reverse the test probes and
10.2 10.2.1 b u measure again. Readings should be typical of a
Input fuses With Input Power off, remove input power diode, infinity in one direction and approxi-
blow on start-up wiring. This will prevent the possibility of false mately 500 ohms with the probes reversed. |f
readings due 1o isolation transformers or other any other reading is indicated, replace the
devices on the input valtage line, Measure, with power module,
an ohmeter an the BX1 scale, from terminal 1 _ !
to tarminil 2 of TB2, input terminal block, A If readings fram tarminal E to terminal F are \
reading of approximately 150 ohms should be correct, measure from !Elmlf?ﬂ A to terminal F
Tt o the AR ateter. and from terminal B to terminal F. Reading
should be infinite in both directions. If readings
If approximately 160 ohms is not measured, a other than infinite are observed, replace the
problem exists on the matherboard, Contact power module,

Effective: 2/14/B3
Supersedes: 10/15/81
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WARNING:  VOLTAGE LEVELS ON THIS CONTROL A
WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT A LEVEL WHICH ¢ pelod
AN CAUSE SERIOUS INJURY
A LEVEL WHICH CAN CAUSE SERIOUS INJURY OR BE FATAL! BE SURE INPUT POWER IS OFE
OR BE FATAL! BE SURE INPUT POWER IS OFF / (- AND CAPACITORS ARE DISCHARGED BEFORE
AND CAPACITORS ARE DISCHARGED BEFORE v TROUBLESHOOTING THIS CONTROL!

TROUBLESHOOTING THIS CONTROL!

e S p— SYMPTOM 1
SYMPTOM PROCEDURE !__ = —_J_— _“P_ROE}':}‘E' = —
10.2 continued 10.2.3 continued
10.2 continued 10.2.3 ! Inpurt fuses | 1 power on LED illuminates, replace the
Input fuses If above readings are observed, replace wire | blow on start-up control module, If fuses still blow and Saction
connections to terminals A, B, E and F (refer- | 10.2 has not located the problem, contact

blow on start-up
Parametrics Technical Support for further

troubleshooting assistance.

ence Figure 14). Do not connect the center | |
|
- —-
|

green wires to terminals C and D at this time. |
Be sure these wires cannot touch any con- | —

ductive surface. Replace blown input fuses and 10.3 10.3.1
apply input power. I | 10VDC not REMOVE INPUT POWER. Disconnect the
— present on speed controls from rerminals 1, 2 and 3 of
| terminals 3 and | TB1.ifno voliage or low voltage i still
i; | 4of TBI | measured, replace the control module.
10.3.2

If the correct voltage appears with ths
| controls disconnected, repair or replace the
speed controls.

R

104 10.4.1

K1 relay does Check *“Shear Pin™ LED. If “Shesr Pin" LED &
not pick-up with illuminated, refer 1o Section 10.8
5tart bution |

/ > aan 1042

(o ki If “Shear Pin™ LED s not iflumnated, and

“Power On" LED s on, REMOVE INPUT
POWER. With power off, diconnect the
Start/Siop controls from tarminak 4, Sand B
of TE1. Apply power and carefully jumper
terminal 4 of TB1 to termiral 6 of TE1. X1
should pick 1=p when jumper i in place and

FIGURE 14A

FOWER
MODULE drop out with jumper removed
CONNECTION
WIRES | 11 K1 does pick-up weth jumper in place, repaic
[ | o replace siart stop controls
FIGURE 14 I _ — =
IMEQD7E - 32 - Eftectve: 271480
158
M50078 —31— Effective: 2/14/83 Scoenecn: 10759

Supersedes: 10/15/81
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WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL| BE SURE INPUT POWER IS OFF WARNING:
AND CAPACITORS ARE DISCHARGED BEFORE -
TROUBLESHOOTING THIS CONTROL! "n
N ) e =
~ sympTOM PROCEDURE
10.5 10.5.1 | SYMPTOM ; =
No valtage Check that K1 picks and the “Shear Pin"" LED i PROCEDURE
is measured is not {lluminated. If K1 does not pick, refer No. : 10.7.1 ==
TB3 to Section 10.4. If “Shear Pin'" LED is illumin- " voltage Refs
= ated, refer to Section 10.8. m[":"-"?d on TA3 51 ::::T: f;jgu“.a Ti Locats 51, Bo sure that
wit Rl‘VErEinq et 15 in the ‘ON* positis
1052 | Contral Modu‘[p Paramizer optian is not sed, ion when the
If K1 picks and the “Shear Pin” LED Is not 10.7.2
iuminated, REMOVE INPUT POWER. Check 11 81, pole #3igin i
10 see that the contral medule is located on its paragraph 10,5 and | TON POsition, refer to
Molex connectors properly. Check that connec- that step, allow the procedure in
tor AP is in place on the motherboard.
10.5.3
Check the W1 jumper to be sure it is in place.
10,54
|f the W1 jumper is in place and voltage still
is not measured at TB3, replace the control
module.
10.55
If the condition still exists, replace the power
module.
106 10.6.1 Al -
Low voltage INPUT POWER OFF! Check connectors AP7 | 15
measured at and APS to be sure they are seated in their SYMPTOM
B3 sockets. Reference Figure 1. foeas PROCEDURE
10.6.2 { “SHEAR PIN“ D
1f the voltage still measures incorrect, replace 10.8.1 10.8.1.1
the driver module, ."S_h“a’ Pin" LED If the “Shear Pin” LED e
10.6.3 15 illuminated, of input power, check to (nsure ‘h“il:‘nlrunun
L] 1
1f the voltage still measures incorrect, replace 2"0 MOTOR IS power Is within the 230 VAC +10% _5;1:1:.;
the control module, T;J:NECTED TO of the ParaJust contrallpr =
IM60078 “s3= Effective: 2/14/83 e
Supaersedes: 10/15/81 IMB007R ~

EWHective: 271483



WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT WARNING:  VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATALI BE SURE INPUT POWER IS OFF I’H OR BE FATAL! BE SURE INPUT POWER 15 OFF
AND CAPACITORS AHE DISCHARGED BEFORE ‘ AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTHOL) TROUBLESHOOTING THIS CONTROL!
SYMPTOM PROCEDURE __ sympTOM | PROCEDURE =
R A 108,11, continund 10,8.1 continuad 10.8.1.3 continued
“ehaar Pin" LED IfiRSTt cciier 1§ clrract, rénlace tha caniral “'Bhear 'Pin" LED reading should be infinite in both directions.
e ¥ Kot is luminated, Measure from terminal 2 1o terminal 3 of TB3.
NG MOTOR 18 e SSN“I‘:IC;L?':D =a Again reverse the leads and measure again, This
gg:NECTED o 11 "Shear Pin® LED lights after start button is TB3. ::::::I:r::,!m Pkl il
" netivated and potentiomaotar is inereased,
manitar the large blue filter capacitor with a Ifany combination of terminals measures a
DC voltmeter on the BOD VDO scale, Obsarve resistance other than infinite, be sure that APS
polarity, Reset the shear pln eircuit and attempt has bean disconnected, replace the transistor
to start the controllar. Check voltmeter at the madule as follows:
point in which the eontrollie's shaar pin circuit | A, Refer 1o Figure 18, Remove the plug-in
1ripe, Cantral Module, by grasping the plastic
If voltage rises slowly with the speed potentio- tiewraps in each corner and pulling
mater, proceed to Stop 10.8.1.3. strafuhit gut.
If voltage jumps directly to max valtage (200 Brfamovuitie ri.hhon Sable; Concied 0
1o 200 VOC for example), refer 1o Step 10,2, £F] 0nthe dilver module. Rémave the
plug-in driver module by grasping each
Perform all messuraments in that step, If powaer cornar firmly and pulling it straight out,
mndlule teats as deseribed in 10.2.2, roplace €. Disconnect connectors AP4, APS, APE
the control module, ' - 3 n and AP7 from the motherboard,
10,8.1.3 D. Refer to Figure 14 and remove the six (B)
INPUT POWER OFF| ALLOW 60 SECONDS Power Module cannection wires.
FOR THE FILTER CAPACITOR TO DIS i ,
CHARGE. Romave connuetor APH, With an R el il O
ahimetor on the AX100 seals, mpasurs from #0ATES.
tarminal 1 to terminal 2 of TH3. Ba surs that F.  Remove input fuse F1 exposing a mother-
the matar has boon disconnectad, Rovarse the board connection serew. Remave the 632
105t laneds aned rasrn again. The reading mounting scraw along with the remaiting
should be infinfta In both directions, Noxt 4 mounting screws. Remove the mothar:
frnasurn fram tarminal 1 1o wominal 3 of T3, board,
| Havare the laads and muasure agoin, The
S , IMB007H - 36 - Effective: 2/14/83
a6 Effuctivel 2/14/83 Supereces; 10/16:81

Suporsados: 10/15/81
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WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT

A LEVEL WHICH CAN CAUSE SERIOUS INJURY

OR BE FATAL! BE SURE INPUT POWER IS OFF

w; u AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROL!

[ sympTOM PROCEDURE tl
10.8.1 continued 10,8.1.3 continued

AP1 “'Shear Pin'" LED G, Refer to Figure 17. Your FHP ParaJust
. is illuminated. should now resemble Figure 15, Discon-

NO MOTOR nect AP2 and AP3 from the transistor

CONNECTED TO module.

TB3. H.

POWER
MODULE
CONNECTION
WIRES

APS

APE Remove the four (4) nuts holding the
transistor module down to the chassis

o with a %" nutdriver or socket wrench.
I, Check the serial number on your FHP
ParaJust controller, If your serial number
is 8236 or subsequent, proceed tostep J,
: ; If your serial number is prior to 8236,
APT —'ﬁ =% i .J' 3 =K | L remove the gray fish paper which is glued
- g g I8 e down to the chassis under the trapsistor
1 module.

NOTE: DO NOT REMOVE THE WHITE
HEAT SINK COMPOUND ON THE CHASSIS
UNDER THE TRANSISTOR MODULE! THIS
COMPOUND |SNECESSARY FOR PROPER
HEAT TRANSFER.

“_ 4 u J. Remave the old transistor module and
place the new module in its place.
I::ll"I:.II:.Im"' [ AL L LB K. Replace the four 6-32 nuts which hold

. down the module. Tighten all four nuts
evenly. Be sure that the two matal heat
sintk bars on each side of the module are o
full contact with the chassis plate.

L. Replace AP2 and AP3 onto thie new tra:
sistor module. Replace the mothes board '
onto the chassis atang with the five (8}
maunting serews emoved in Step F.

DRIVER
MODULE

FIGURE 16

| .
Maoo7a 37~ Effactive: 2/14/83 (ME0OTB 3 et M

Superseddos 10/16/81 Supsersoden e




IMEB00 78

4 MOUNTING
NUTS

FIGURE 17

Effactive: 2/14/83
Supersedes: 10/16/41

WARNING:

VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER 1S OFF
AND CAPACITORS ARE DISCHARGED BEFORE
TROUBLESHOOTING THIS CONTROLI

| LY _SYM_PT Ol\;"l 2

10.8.1 continued
“*Shear Pin"' LED
is illuminated.
NO MOTOR
CONNECTED
TO TB3.

10.8.2

“Shear Pin” LED
illuminated
WITH MOTOR

| CONNECTED
TO TB3

IMB0078

PROCEDURE

10.8.1.3 (L} eontinued

Replace F1 fuse. Refer to Figure 13, Re-
place the six (8) Power Module connection
wires onto the Power Madule, Reconnect
AP4, APS, APG and APT onto the mother- \

board as shown in Figure 16, Replace the

driver module onto MG and MCA, Be sure

to line up all 10 pins on both connectars, |

Replace the ribbon cable which orlginates

at the transistor module onto AP1 on the ‘

driver module. Replace the control module,

Replace all connections 1o TB1 and TB2, |

Refer to the Start Up procedure and per-

form all the tests in that procedure.
10.8.2.1
If the motar steps smoathly before the shear
pin trip occurs, rotate the boost potentiometer
clockwise and attempt to run the motor, If
the motor steps more before the control shear
pins, move the boost potentiometer fully
clockwise.

10.8.2.2

1t the control continues ta shear pin, REMOVE
INPUT POWER. Complete the measurements
in Sections 10.8.1,2 and 10.8.1.3. |

10.8.2.3

If contraller shear ping and Section 10.8 has

not located the failure, contact Parametrica |
Technical Support for additional trouble

shooting assistance. ‘

- 40 - Eftective: 2/14/83
Supersedes: 101581



WARNING: VOLTAGE LEVELS ON THIS CONTROL ARE AT
A LEVEL WHICH CAN CAUSE SERIOUS INJURY
OR BE FATAL! BE SURE INPUT POWER IS OF F
AND CAPACITORS ARE DISCHARGED BEFORE {
TROUBLESHOOTING THIS CONTROL!

~ SYMPTOM PROCEDURE

10,8 10.9.1
Motor will not Refer to Figure 18 and Figure 19. Move the
stop. Motor potentiometer lead from terminal 1 of TB1 to
steps with speed terminal 4. This connection will produce a
patentiometer at small deadband on the first 5% rotation of the
zero spoed. speed potentiometer.

10.9.2

If motor continues to step with speed poten:
tiometer at zero (fully counter-clockwise), dis-
connect the wiper of the speed potentiometer
fram terminal 2 of TB1, Apply input power
and activate start circuit.

If the motor still steps, replace the control
module.

If the motor stops rotating, replace the speed
potentiometer.

10,10 RECOMMENDED SPARE PARTS

1 Unit Multiple Units (Y
Input Fuses 1 Box of 10 1 Box/Unit
DC Power Module 1 1/ 3 Units
Driver Module 1 1/Unit
Transistor Madule 1 1/Unit
Contral Madule 1 1 /5 Unity
IM60078 o Effectiver 2/14/83

Suparsodes: 10/16/81

+ev

X1 *SIGNAL COMM
Vizé NOT EARTH enotruun

W O SHIELDED CABLE MUST pE
TP oM ar CONNECTIONS To Tl::!to
(8EE SECTION Y-H)
5K 2w,
il
NCREASE Svob
START

Control Connections
FIGURE 18

Acceleration and Deceleration
FIGURE 18

if any further assistance is required.
contact the Technical Support Dept. at Parametrics.

PHONE: 203-795-0811 TELEX: 643301

(OUR PHONE 1S MAINTAINED ELECTRONICALLY
24 HOURS A DAY

Effective: 2/14/83
Supersedes. 10/15/8)
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