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FCC and IC Statements

FCC and IC labeling can be found inside the useessible lid of the battery compartment where it is
protected from damage.

FCC Warning Statements

Changes or modifications not expressly approvethbyparty responsible for compliance could void the
user's authority to operate the equipment

For Low Power License Exempt Units

FCC Warning Statements

Note: This equipment has been tested and foundrply with the limits for a Class A digital device,
pursuant to part 15 of the FCC Rules. These liariésdesigned to provide reasonable protection again
harmful interference when the equipment is operated commercial environment. This equipment
generates, uses, and can radiate radio frequemcgyeand, if not installed and used in accordanite w
the instruction manual, may cause harmful interfeeeto radio communications. Operation of this
equipment in a residential area is likely to cabhaemful interference in which case the user will be
required to correct the interference at his owregase

This device complies with Part 15 of the FCC rul@peration is subject to the following two
conditions: (1) This device may not cause harmfii¢rference, and (2) This device must accept any
interference received, including interference thaly cause undesired operation.

IC Warning Statements

This device complies with Industry Canada licensengpt RSS standard(s). Operation is subject to the
following two conditions: (1) this device may n@use interference, and (2) this device must acgpt
interference, including interference that may causgesired operation of the device.

Le présent appareil est conforme aux CNR d'Indu§tenada applicables aux appareils radio exempts
de licence. L'exploitation est autorisée aux deanddtions suivantes : (1) lI'appareil ne doit pampire

de brouillage, et (2) I'utilisateur de I'apparaltdaccepter tout brouillage radioélectrique sui@me si

le brouillage est susceptible d'en compromettferietionnement

This Class A digital apparatus complies with Canadian ICES-003.
Cet appareil numérique de la classe A est conforme a la norme NMB-003 du Canada

©03/2007, CATTRON-THEIMEG -i-
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Your new paddle controller has been pre-configucedperate on a specific frequency before leaving
our factory which cannot be changed by yourselWwa& have assigned this frequency based upon our
existing records of control equipment previoushp@ied to yourselves.
recommend you satisfy yourselves that the frequeriggour paddle controller does notatch that of

IMPORTANT NOTICES

any other radio remote control system locatedreayaund, your operating facility.

A

WARNING :

CATTRON-THEIMEG ™ MAKES EVERY EFFORT TO ENSURE THE
ADDRESS ASSIGNED TO YOUR NEW CONTROL SYSTEM IS NOT
DUPLICATED BASED UPON RECORDS WHICH INDICATE THE AD DRESSES
OF ALL PAST PORTABLE RADIO REMOTE CONTROL (PRRC) SY STEMS AS
SHIPPED FROM OUR FACILITY TO YOURS.

THEREFORE IT SHOULD BE FULLY UNDERSTOOD THAT WHEN A PRRC
SYSTEM HAS LEFT OUR FACTORY, CATTRON-THEIMEG ™ HAS NO
CONTROL OF THE ADDRESS ASSIGNMENTS OF ANY OTHER PRRC
SYSTEM(S) THAT MAY BE IN OPERATION IN CLOSE PROXIMI TY WITHIN

YOUR OPERATING AREA.

CONSEQUENTLY, AND PURSUANT TO THE ABOVE STATEMENT,
CATTRON-THEIMEG ™ SHALL NOT BE HELD LIABLE FOR PERSONAL
INJURY, DEATH, EQUIPMENT OR PROPERTY DAMAGE ARISING FROM
DUPLICATED ADDRESSES OF RADIO CONTROL SYSTEMS.

Page ii

©03/2007, CATTRON-THEIMEG

However, we strongly




CATREN]

theimeg

OPERATION & MAINTENANCE INSTRUCTIONS
IMPORTANT NOTICES , continued.

Your Remote Control System may include an optioRaket’ function that must be activated from the
remote controller before motion control outputs emabled on the controlled machine. You are advise
to review the customized drawing package providé@t ywour Portable Remote Control (PRC) system
to see if this optional safety feature appliesdan/PRC system.

Controller Alarm =< )/optior_1a
PTO Bar ‘Reset’ & ) Functio
Pushbutton

When this ‘Reset’ function applies to your PRC systthe momentary Alarm/Reset pushbutton located
in the center of the controller's PTO bar must leprdssed immediately after the controller has
completed its Power On Self Test, and before hgldime PTO bar down to activate a motion control
function. This will sound the system horn (whemmected) and reset the Main Equipment Power
Contactor.

This equipment is firmware based, including encpdéecoder, transmitter, and receiver. Any
duplication of operating firmware without writtemrsent of CATTRON-THEIMEG is prohibited.
All firmware, product listings, assembly files, atiils manual are protected by U.S. Copyright Laws.

As part of our continuous improvement policy, CATOR-THEIMEG" reserves the right to change
specifications without notice.

©03/2007, CATTRON-THEIMEG - il -
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List of Technical Abbreviations

The following abbreviations (acronyms)are frequently used in CATTRON-THEIMEG = Radio
Remote Control Technology and may be used in this anual:

AC Alternating Qirrent LED _light Emitting Diode

ASO Automatic_Sfety Override MK Metal Keypad

BCH Bose-Ghaudhuri- ML Mainline
Hocquenghem (data error
detection routines)

CMOS OGmplimentary Mtal NEMA National Hectrical
Oxide Ssmiconductor Manufacturer's Asociation

CSs Gane _Pecific Ni-Cad _Nckel Cadnium

DC Direct Qurrent OPR _Oeprate

DOC Department b PRC _Prtable emote @ntrol
Communication

DP Dual Fressure PTO _Ush-b-Operate

EDP Hectronic Data_Rocessing RF _ &dio Fequency

EEPROM _Bectrically Erasable RFI Radio Fequency
Programmable Bad Only Interference
Memory

EMI Electro-Magnetic RST RestRelay
Interference

EOT Hectrical Orerhead SP _$nhgle Ressure
Traveling

EPROM _Hasable Pogrammable SYNC Syntironization
Read_Only Memory

FCC Federal @mmunications TS Transfer Svitch
Commission

GND Ground VAC Volts Alternating_Qirrent

I/O Input/Qutput VDC \blts Direct Qurrent

LCD Liquid Crystal Dsplay VFD Variable_Fequency Dive

Page iv ©03/2007, CATTRON-THEIMEG



CATREN]

theimeg

Introduction

How to use this Manual.

This manual contains generic operation and mainEn@rocedures applicable to the entire series of
CATTRON-THEIMEG" Radio Remote Paddle Controllers.

Because no two Paddle Controllers or Portable Rei@ontrol (PRC) applications are exactly the same,
a General Operating Procedure is included in Secsio This procedure is followed by Operator
Instructions for the two most popular control apations: (1) Cranes, and (2) Locomotives. By
selecting the application (1) or (2) closestyour PRC system, you should be able to fanukar
yourself with the basic operating procedures amdrobfunctions that apply to your system.

We emphasize that safety considerations are pamamaben using portable remote controllers.
Accordingly, Section 2 should be read in its emyire Also, for your consideration and possible
adoption, Recommended Safety Rules for Remote GltedrCranes, and Recommended Safety Rules
for Radio Remote Controlled Locomotives are proglide an addendum at the end of this manual.

©03/2007, CATTRON-THEIMEG -V -
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Safety Summary

WARNING and CAUTION statements have been strategically placed thraugalb text prior to
operating or maintenance procedures, practice®mditons considered essential to the protection of
personnel (WARNING), or equipment and property (JAON). A WARNING and CAUTION will
apply each time the related step is repeated. rBeftarting any task, the WARNINGS or CAUTIONS
included in the text for the task shall be revieveed understood. All WARNINGS and CAUTIONS

appearing in this manual are included below.

WARNINGS.

A

WARNINGS:

WITH THE EXCEPTION OF LOCOMOTIVES, ALL EQUIPMENT MU ST
HAVE A MAINLINE (ML) CONTACTOR INSTALLED AND ALL TR  ACKED
EQUIPMENT (i.e. CRANES) HAVE A BRAKE INSTALLED.

THE REMOTE CONTROL OPERATE (OPR) RELAY MUST BE CONN ECTED
TO THE MAINLINE SO THAT STOP COMMANDS OR FAULT COND ITIONS
MONITORED BY AUTOMATIC SAFETY OVERRIDE (ASO) CIRCUI TRY
WILL DE-ENERGIZE THE MAINLINE CONTACTOR AND SET THE
EQUIPMENT BRAKE.

FAILURE TO COMPLY WITH THE ABOVE WARNINGS MAY RESUL T IN

SERIOUS INJURY OR DEATH TO PERSONNEL AND DAMAGE TO
EQUIPMENT.

WARNING :

MORE THAN ONE REMOTE CONTROL SYSTEM MAY BE USED AT,

AROUND, OR NEARBY YOUR OPERATING FACILITY. THEREFO RE, YOU
MUST INSURE THE ADDRESS CODE AND FREQUENCY OF YOUR
PADDLE CONTROLLER EXACTLY MATCHES THE ADDRESS CODE AND
FREQUENCY OF THE DESIRED EQUIPMENT TO BE OPERATED.

FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N

TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO PE RSONNEL
AND DAMAGE TO EQUIPMENT.

WARNING :

NEVER DISABLE THE PUSH TO OPERATE (PTO) BAR SWITCH ON YOUR
REMOTE CONTROLLER. FAILURE TO COMPLY WITH THIS WAR NING

MAY RESULT IN DAMAGE TO EQUIPMENT, SERIOUS INJURY, OR
DEATH.

Page vi
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WARNINGS, continued.

WARNING :

ON CAB AND REMOTE OPERATED CRANES OR CARRIERS AN AU DIBLE
OR VISUAL WARNING MEANS SHALL BE PROVIDED. IN ADDI TION, ALL
EQUIPMENT SHALL HAVE AUDIO OR VISUAL ALARM INDICATI  ONS
MEETING GOVERNMENTAL REQUIREMENTS. FAILURE TO
IMPLEMENT THIS WARNING MAY RESULT IN SERIOUS INJURY OR
DEATH TO PERSONNEL AND DAMAGE TO EQUIPMENT.

WARNINGS:

UNCODED ADDRESS PLUG(S) SHALL BE PROGRAMMED WITH TH E
A SAME ADDRESS CODE AS SET IN THE TARGET RECEIVER/DECODER.
IT SHOULD BE FULLY UNDERSTOOD THAT CATTRON-THEIMEG ™
SHALL NOT BE HELD LIABLE FOR PERSONAL INJURY, DEATH ,
EQUIPMENT OR PROPERTY DAMAGE ARISING FROM DUPLICATE D,

INCORRECTLY PROGRAMMED OR INCORRECT CODE PLUG USAGE .

IT IS YOUR RESPONSIBILITY TO ESTABLISH A PROCEDURE THAT
INSURES ONLY THE CODE PLUG CONFIGURED FOR A PARTICU LAR
ADDRESS IS INSTALLED IN EQUIPMENT DESIGNED TO OPERA TE ON
THE SAME ADDRESS. NEVER PUT MORE THAN ONE CONTROLLER

INTO OPERATION ON THE SAME ADDRESS AT ANY GIVEN TIM E.
CATTRON-THEIMEG =~ STRONGLY ADVISES YOU TO IMPLEMENT AND

REGULARLY UPDATE A REGISTER OF INDIVIDUAL ADDRESSES AND
OPERATING FREQUENCIES ASSIGNED TO EACH PORTABLE RAD IO
REMOTE CONTROL (PRRC) SYSTEM LOCATED AT YOUR OPERAT ING
FACILITY. IN ADDITION, ANY SPARE CODE PLUGS, OR CODE PLUGS
INSTALLED IN EQUIPMENT THAT ARE CONFIGURED FOR THE SAME
ADDRESS OF EQUIPMENT THAT IS IN SERVICE, MUST BE HE LD UNDER
LOCK AND KEY BY A DESIGNATED SUPERVISOR.

FAILURE TO COMPLY WITH THESE WARNINGS MAY RESULT IN
OPERATION OF UNDESIRED EQUIPMENT WHICH IN TURN COUL D
RESULT IN SERIOUS INJURY OR DEATH TO PERSONNEL AND DAMAGE
TO EQUIPMENT.

©03/2007, CATTRON-THEIMEG - Vii -
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WARNINGS, continued.

WARNINGS:
Q ALL TRACKED EQUIPMENT (i.e. LOCOMOTIVES) MUST HAVE A BRAKE

INSTALLED.

THE REMOTE CONTROL OPERATE (OPR) RELAY MUST BE
CONFIGURED SO THAT STOP COMMANDS OR FAULT CONDITION S
MONITORED BY AUTOMATIC SAFETY OVERRIDE (ASO) CIRCUI TRY
WILL SET THE THROTTLE TO IDLE, DISCONNECT THE GENER ATOR
FIELD, AND SET THE INDEPENDENT BRAKE.

FAILURE TO COMPLY WITH THE ABOVE WARNINGS MAY RESUL T IN
SERIOUS INJURY OR DEATH TO PERSONNEL AND DAMAGE TO
EQUIPMENT.

WARNING :

AFTER CHANGING AN ADDRESS OR FREQUENCY SELECTOR SWITCH,
YOU MUST, IN THE FIRST INSTANCE, INSURE THE TARGET ED
MACHINE IS UNDER REMOTE CONTROL BEFORE OPERATING AN Y
MOTION FUNCTION SWITCH. THIS MAY BE ACCOMPLISHED B Y
OPERATING A NON MOTION FUNCTION SWITCH ON THE REMOTE
CONTROLLER SUCH AS A HORN OR LIGHT.

FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N
TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO PE RSONNEL
AND DAMAGE TO EQUIPMENT.

WARNING :

ELECTRICAL POWER TO THE TARGET CONTROLLED EQUIPMENT
MUST BE COMPLETELY ISOLATED TO PREVENT OPERATION UN DER
REMOTE CONTROL IN THE SWITCH DIAGNOSTIC MODE.

FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF EQUIPMENT WHICH, IN TURN , COULD
RESULT IN SERIOUS INJURY OR DEATH TO PERSONNEL AND DAMAGE
TO EQUIPMENT.

Page viii ©03/2007, CATTRON-THEIMEG
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WARNINGS, continued.

WARNING .

DUE TO FCC PART 15 AND DOC RSS-210 RADIO TRANSMIT
REGULATIONS, THE OPR OUTPUT TO WHICH YOUR CONTROLLE D
EQUIPMENT'S MAINLINE CONTACTOR IS CONNECTED WILL RE MAIN
ENERGIZED FOR TEN MINUTES AFTER THE CONTROLLER POWE R IS
SET TO ‘OFF, OR FOR TEN MINUTES AFTER THE LAST TIME A
FUNCTION SWITCH IS ACTIVATED. CONSEQUENTLY, SPECIA L CARE
MUST BE TAKEN IF THE CRANE OR TRACKED MACHINE IS EQ UIPPED
WITH A PARKING BRAKE THAT IS CONFIGURED TO ENGAGE W HEN
THE MAINLINE CONTACTOR DE-ENERGIZES.

TO PREVENT A POTENTIALLY HAZARDOUS SITUATION, YOU S HOULD
IMMEDIATELY SELECT THE RED ‘STOP’ FUNCTION ON YOUR
REMOTE CONTROLLER AFTER COMPLETION OF OPERATIONS. SUCH
ACTION WILL INSURE THE PARKING BRAKE (IF EQUIPPED A ND
CONFIGURED AS ABOVE) IS SET, PREVENTING UNINTENTION AL
MOVEMENT OF THE CRANE OR TRACKED MACHINE.

FAILURE TO COMPLY WITH THIS WARNING MAY RESULT INS ERIOUS
INJURY OR DEATH TO PERSONNEL AND DAMAGE TO EQUIPMEN T.

CAUTIONS.

CAUTIONS:
A (1) CATTRON-THEIMEG " Battery Conditioners are designed for use with
CATTRON-THEIMEG  Ni-Cad Battery Packs only.
(2) Battery Packs must be removed or disconnected frorBattery Conditioners
within 48-hours of achieving the fully charged stag.
Failure to comply with these Cautions may result inequipment and/or battery
damage and will void our warranty.

NOTE.

Important Safety Note:

A When using the controller, operators are instructedto wear a factory approved
carrying harness with the controller attached_at dl times. If a controller must be
left unattended, the STOP switch (when installed tahe controller) should be
depressed and the controller's power ON/OFF switclset to ‘OFF’. If the power
ON/OFF switch is a key switch, the key should alstbe removed to prevent
unauthorized use of the controller.

©03/2007, CATTRON-THEIMEG - X -
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Safety Summary continued.

GENERAL.

The following are general safety precautions thatret related to any specific procedure and tloeeef
do not appear elsewhere in this manual. Thesegameral safety precautions and instructions that
people must understand and apply during many plesgseration and maintenance to ensure personal
safety and health and the protection of your compaiaperty.

KEEP AWAY FROM LIVE CIRCUITS . Maintenance personnel must observe all safety
requirements at all times. Do not replace comptmen make adjustments inside the equipment with
the electrical supply turned on. Under certainditbons, danger may exist even when the power obntr
is in the off position due to charges retained bgacitors. To avoid injuries, always remove power,
discharge and ground a circuit before touchinghdhere to all lock out/tag requirements.

DO NOT SERVICE OR ADJUST ALONE. Whenever possible, do not attempt internal serar
adjustment of equipment unless another person tapébendering aid and resuscitation is present.

FINGER RINGS/JEWELRY . Finger rings have caused many serious injurié&emove rings,
watches and other metallic objects which may catsek or burn hazards.

SOLDERING/DE-SOLDERING. Avoid breathing fumes generated by soldering/oleering.
Perform all operations in a ventilated area. BEysqution is required.

CLEANING SOLVENTS. Some cleaners and solvents have adverse effedkin, eyes, respiratory
tract and internal organs. These adverse effertger from discomfort to serious injury and death,
depending on the material and degree of exposDiEserve manufacturers’ warning labels and contact
your immediate supervisor if in any doubt.

Remember.... the person now reading these instructions
Is primarily responsible for his or her own health and
safety.

Page x ©03/2007, CATTRON-THEIMEG
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Section 1 — Product Data & Specifications

Introduction.

The CATTRON-THEIMEG' Paddle Controller has a unique shape and stylethaide the equipment
operator with a controller that is extremely dueabtonvenient, and easy to operate. Designed
specifically for heavy duty in harsh working enviroents, the controller is ideally suitable for both
indoor and outdoor remote control applications imitthe steel, glass, automotive, shipping, mining,
distribution, and railroad industries. It can ts=d with all CATTRON-THEIMEG' AT Series or MP
Series receiver/decoder units as well as being wed existing CATTRON-THEIMEG' PRRC
systems as either a replacement or spare controller

Your paddle controller is designed to duplicate thEerating characteristics of the controls most
commonly found on the controlled machine, theretbeechange from manual to radio remote control is
easily learned by the operator.

The CATTRON-THEIMEG' paddle controller employs advanced micro-compectronics and
utilizes surface mount technology. A highly adwsh@ncoder circuit board is built using industrial
grade components and incorporates a powerful noonpater that uses sophisticated operating
software. The main housing that surrounds and gi®tle electronic circuitry is made of thick wdlle
extruded aluminum with a protective exterior cogtifihe ends of the housing are rubber-coated plates
that make shock absorbing end ‘bumpers’ and svgedy guards. Only the highest quality industrial
grade and ‘mil-spec’ switches whose reliability armhstruction have been field-tested and proven
under extreme conditions are used in your paddiyaler. Total water and dust sealing makesehes
switches suitable for indoor and outdoor operation.

CATTRON-THEIMEG" paddle controllers have room for up to six paddies can be customized with
additional pushbuttons and toggle switches. Inteud all functions are identified by durable cwurst
engraved nameplates.

A variety of synthesized and crystal-controlled ®R&nhsmitter configurations can be provided wittsthi
controller, allowing operation on licensed and ticensed VHF and UHF radio channels. In addition,
all CATTRON-THEIMEG" paddle controllers meet the FCC's requirementardiug narrow band and
12.5 kHz bandwidths.

©03/2007, CATTRON-THEIMEG Section 1, Page 1
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Notable Performance and Safety Features.

POWER ON SELF TEST (POST) DIAGNOSTICS - When therapor first turns the power switch on,
a sophisticated self-test routine tests the miaergmder and all function switch inputs to detect
unwanted commands in the system. All lever ssyiéches are tested for neutral at this time. Alsm
speaker beeps twice when the test has been cochglaisfactorily.

TRANSMIT/BATTERY CHARGE INDICATOR - The low batteryletection circuit is a two stage
design. With a good battery, this indicator liflashes green for each burst of transmitted d#téhe
battery voltage drops below the normal level, D flashes red during each transmission. A begpin
sound every 10 seconds alerts the operator. Whemappens, the battery has approximately one hour
of operating time remaining. The controller sta@msmitting before the voltage drops so low that
erratic operation could occur.

BATTERY SAVER - If the controller has not been aged for 15 minutes, a battery management
system detects this inactivity and puts the colerohto a ‘deep sleep’ mode. To reset the colarpl
the POWER ON/OFF SWITCH must be set to ‘OFF’, drehtset to ‘ON’ again.

BATTERY PACK OPTIONS - Alkaline (disposable) & Nia@ (rechargeable) battery packs are
available from CATTRON-THEIMEG. Whether you choose disposable or rechargeadieri
packs, changing the battery pack is easy - simplgtch and open the gasketed battery door, drop the
battery pack in place and close and latch the tyati@or. There are no wires or connectors to ingéw

the battery pack, which improves long-term religgpibf this unit.

RUGGED HOUSING - The housing that surrounds andegts the electronic circuitry is a thick-walled
extruded aluminum, which has a hard epoxy powdatetbexterior. The ends of the housing are rubber
coated plates that make shock absorbing end 'bsmper

DURABLE/OUTDOOR OPERATION — All switches are extrely long life units that are sealed,
providing water and dust protection. All modulesdasub-components are gasketed, making your
controller suitable for outdoor operation in ramdanow.

LEVER AND SWITCH PLACEMENT - Each layout is custared according to user needs. The
switch levers are placed far enough apart to accmhabte operators who wear heavy gloves.

SAFETY BAR - A long safety bar is provided to fuiloet as an enable device to all motion control
switches. It is a large full-length switch thataasily and naturally activated by a convenient and
comfortable part of the operator's hand any timeohghe activates a motion switch. This push-to-
operate (PTO) safety bar electronically disconnedtsmotion switches when it is released, thus
stopping motion commands from these switches. Tdature is programmable as some applications
may have lever switches removed from control of Bi@® bar. An example of this would be some
locomotive braking functions.

ALARM/RESET FUNCTION (optional) — Your remote coaller may incorporate this additional
safety function connected to the momentary pusbhuticated in the center of the PTO Safety Bar.
Check the system drawings provided with your renemetrol system to see if this optional feature
applies to your controller. When applicable to yaontroller, this pushbutton must be depressed
immediately after the controller has completedPitsver On Self Test and before holding the PTO Bar
down to activate a motion control function. Thidl wound the system horn (when connected) and rese
the main Equipment Power Contactor.

Section 1, Page 2 ©03/2007, CATTRON-THEIMEG
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Notable Performance and Safety Featuresontinued

LEVER GUARD BAR (optional) — When additional levewitch protection against physical damage is
required, this fixed bar extends upwards from lesttls and across the front of the controller.

INTERNAL TILT SWITCH - If the controller is tiltedn any axis beyond 60 degrees of upright for
longer than the programmed time (typically 3 sespnd programmable function is sent automatically.
This function can be assigned in the decoder fo tte equipment, sound an alarm, or both. Re®et ti
is also programmable.

OPERATING FREQUENCIES - A variety of RF transmitteare available allowing controller
operation in 72-76 MHz, 402-420 MHz, and 450-470 Mbands on licensed radio channels and 447-
471 MHz on unlicensed channels. Most models indth@ MHz range are synthesized (16 frequency
channels maximum).

APPLICATIONS - The paddle controller can operatey ahigital series receiver/decoder built by
CATTRON-THEIMEG". It can be used with existing CATTRON-THEIMEGsystems as a
replacement or as an extra transmitter/encoder.

Frequently Asked Questions.
Refer to Table 1-1 below for the most frequentlyesquestions about your paddle controller.

Table 1-1. Paddle Controller, questions and anssver

QUESTION ANSWER
SAFETY
Protection against operator YES - fitted with a tilt switch and Push to Oper&®d O) safety bar switch

becoming disabled or falling down?| as standard

Protection against accidental switcl YES - PTO safety bar switch and toggle switchespantected by housing
operation? design. Spring return to OFF

Simple operation by position and YES - Levers are large enough for easy glove dipera Unique shape
feel (without looking at controller)? | knobs available. Detent for speed steps (5)

High quality custom labeling? YES — Customized &nd arrows, large size, durable mylar

Number of functions sent to activate TWO (lever and PTO)
a motion?

Protection against false commands| YES - Low battery warning, then cut off prior taohing unstable levels
or data as battery discharges?

Protection against stray radio signals YES - Unique digital address sent at the beginoingach data message.
and other Remote Control systems?

Protection against other digital data| YES - Unique (non-standard) data baud rate, eactomoommand has
radio (e.g.. pagers, cell, fax) or data in at least two bytes, very complex data etedection (BCH)
radiation from computer equipment?p

Protection against broken switches| YES - Switches (potentiometers) are tested forméat power on and for

or wiring sending motion open or shorted wiring before each digital messBg&entiometers tested
commands? for travel beyond end of range and digital A/D cergrs tested constantly
Withstand static discharge and highl YES - Unit tested for EMI/RFI by independent labasses and can carry
magnetic fields? CE mark. Has been used successfully in high magfietds.
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Frequently Asked Questionscontinued.

Table 1-1. Paddle Controller, questions and anssver

QUESTION ANSWER

RELIABILITY

Durable case material? YES - Aluminum with epoxgtary. ‘Neoprene’ rubber bumper ends

Enclosure water/dust/oil resistant? YES - NEMA(IR-65)

Long motion switch operating life? YES - Greatartii million operations

Reliable switch wiring? YES — Switches are potamtiters, wired using silver coated multi-stranf
teflon coated wire and gold plated connectors. GQnlyires per ‘switch’

Simple and reliable electrical YES - Stainless steel contacts that mate with letssnpads on battery.

connection method to battery? Automatic wiping at each insertion into controller

Ability to survive repeated drops on | YES - Tested by UL labs to mil-specs. Drops wilt nause motion

to concrete floor?

Maximum number of function speed | Uses potentiometers for all motion functions -é&pstach direction or

steps per motor available? stepless typical

State of the art electronic construction YES - Machine built PC board (1) using surface m@amponents

techniques? primarily

MAINTAINABILITY

High quality component grades used? YES - Indusarid mil-spec

Internal antenna? YES - Slot design, printed difcoard construction, integral part of lowgr
front housing on unlicensed controllers. Opticenernal antennas
available.

Operator diagnostics - battery YES - TWO stage battery condition indicator: fliSREEN — OK. Flash

condition indication? RED - battery needs changing, audible beeps eesgdonds anytime

red indicator is flashing.

Operator diagnostics - determining YES - Can be placed in switch beep mode by turnmgower while unit
switch operation condition? is tilted. Beep when a motion control function shifs operated indicates
switch functioning correctly.

Data transmit indicator? YES — GREEN LED flashethwiach message being sent (will normally
be synchronized with receiver LED's)

Easy Disassembly and Assembly? YES - by CATTRONEIMEG" trained customer technicians only.
Minimal wires and few connections

PC diagnostics capability? YES - by CATTRON-THEIME®@ained customer technicians only. PIC

testing port, cable, and diagnostic software abklaHelps real time
troubleshooting

Test method for RF frequency, YES - by CATTRON-THEIMEG ' trained customer technicians only. Unfit
modulation and related tests? can be placed in a special test mode by holding BaiQiown while
turning on power (also prevent operator tampering)
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Frequently Asked Questionscontinued.

Table 1-1. Paddle Controller, questions and anssver

QUESTION ANSWER

OPERATIONAL FEATURES

FCC approval for narrow band YES - Approved for both non-licensed and licensedises with ongoing
licensed operation in new 12.5 kHz | designs for changing USA and Canadian rules analaggns.

channels? Transmitters can be assigned 12.5kHz channeladdition, units have a

wide number of approvals and frequency ranges fwofiean, UK and
Australian operation

Operational range without Close Low power (unlicensed) units typically 300 feet &greration indoors in an
Start or Range limited receiver industrial environment. 500 feet outdoors undet beaditions
/decoder (Maximum distance)? Licensed units typically 800 to 1000 feet indooHigher power M840

option is available for operation up to 1 mile cadds, depending on a
variety of operational and environmental factorsalvimay reduce the
actual operating range. A typical example of theve would be a
locomotive application with TALKBACK' operating at 330 mW using ar
‘on board’ 5dB antenna.

Special display features for operatorp YES - LBBy(night) optional - selects data to be sent dapr number
to control. LCD or individual LED's available faalkback

Weight? 3-paddle unit (P03) weighs approximatebygounds with battery pack.
Optional lightwieght end-caps available which wébuce weight by 1 Ib

Carrying methods available to YES - Normally carried using a belt and shouldenkas combination.
provide comfortable, (all day) This places the unit at the belly. A back suppaité elastic) belt and
operation? shoulder harness combination is optional

Standard Specifications.

Case Material: Epoxy powder coated Anodized Alumnuextrusion with Molded
Rubber End Caps.

Weight: 3-Paddle Unit (P0O3) - approximately 6.5. (& Kgs), including Battery
Pack.

Dimensions: 3-Paddle Unit (P03) - Height: 5.9" @®) Depth: 6.7" (17 cm) Width:
9.5" (24 cm).

Environmental: -4F to +140 F (-20° C to +60 C), RH 0 to 95% Non-condensing.

Switch Types: Spring Return to Center Toggle, Mam#d Toggle, Momentary
Pushbutton, Rotary Select.

Lever Switch Detented (5-steps each side of cente$fepless (analog) Spring Forward

Choices: Idle and 8-steps for Throttle, Etc.

Lever Styles: Large Flag. Special Shaped Lever IKr@ptional.
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Standard Specificationscontinued.

Number of Motor 3 (3-Paddle), 4 (4-Paddle), 5 (®idte), or 6 (6-Paddle). Additional
Functions: motor functions are available ataot your CATTRON-THEIME
sales representative for details

Auxiliary

Functions: 15 digital ON/OFF.

Push To Operate

Safety Bar: Standard.

Lever Guard Bar: Optional — extends from both sal@®ss the front above the levers.
Labeling: Mylar, Multi-layer, Large

Keylock Switch: Optional (Power ON/OFF).

Antenna: Internal (external antenna optional oerlsed versions only).
Low Battery

Indicator: 2 Color LED: GREEN - Battery Normal, RE Battery Low.
Short Circuit

Protection: Automatically Resettable Polyswiickino fuses).

Conformal Coating: Standard on PC Board.

Transmitter

Frequency: Synthesized and Crystal Control Models
72-76 MHz, 402-420 MHz, or 450-470 MHz - Liceri®equired.
447-471 MHz - No License Required.

Power Output: 450-470 MHz: typically between 2@ 40 mW.
402-420 MHz: typically between 20 and 40 mW.
72-76 MHz: 60 mW Nominal.
447-471 MHz: Maximum According to FCC Rules Pist
402-420 MHz, or 450-470 MHz M840 transmittenfsaeiver
(licensed) option adjustable from 80-450 mW
Synthesized
Channels: 16 Maximum (Factory Programmed).
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Overview — CATTRON-THEIMEG ™ Radio Remote Control Systems

Figure 1-1 below shows a simplified block diagrafradypical CATTRON-THEIMEG' radio remote
control system. Refer to this figure and the follogv paragraphs for a functional description of the
remote control system.

The target receiver/decoder is controlled by theldRa Controller, which sends signals to the
receiver/decoder using a UHF radio link. The sigegicked up by the antenna and passed on to the
receiver. Provided the frequency of the paddldrotiar exactly matches that of the target receaau
passes all data tests, the signal is passed be tetoder.

The decoder compares the address code of the dmial own address code. If the signal’s address
code does not match the decoder’s address coreigitored and a message is displayed on a system
status display usually located in the receiver/decainit. If the address code is correct, the derco
processes the message and energizes and de-esdtggzappropriate control and auxiliary function
relays located within the control system.

An Automatic Safety Override (ASO) function contily monitors the state of any directional relay
output (i.e. Forward/Reverse). If a monitored redtsctrically fails closed without a command frome t
controller, the ASO circuit logic de-energizes thaster output relay (OPR) which should be connected
to the mainline contactor of your controlled maehin

During operation, the microprocessor on the decdmerd resets multiple watchdog timer circuits
whenever valid messages are received and decdfiélde microprocessor fails to reset the watchdog
timers, the timer circuits shut down and de-actvall relay outputs. The decoder microprocessor
requires continuously valid transmitted signal®éoreceived and decoded or all relay output funstio
will be de-activated unless programmed otherwisshbuld be noted that the mainline control relay
(OPR) may be maintained for up to 10 minutes, ddjpgnon system configuration.

Figure 1-1. Typical Radio Remote Control Systensimplified block diagram

12VDC MAINS INPUT
50-60 HZ
T Rx v POWER |
e e Ve o I B B I
FREQ ADDRESS SUPPLY
Y ¢ \d
["WATCHDOG
RECEIVER '—>| DECODER o
ASO
Y M4 L
AUXILIARY FUNCTION DIRECTIONAL
OUTPUT RELAYS OUTPUT RELAYS

bbb vadd

MACHINE WIRING

END OF SECTION
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Section 2 — Safety Information

Safety Considerations.

CATTRON-THEIMEG believes that to safely operate any remotely oflett equipment, the overall
system needs to be configured so that movemenperaton of the equipment will take place only
when the device is commanded to move or operate.e¥ample, overhead cranes or locomotives must
be equipped with a braking system that can onlydbeased when an electrical signal is sent to the
motor. Removal of electrical power or loss of tadio transmitted signal results in applicatiorioé
brakes. On cranes, this is provided when a CATTRBMEIMEG™ Electro-Hydraulic brake package
is installed — contact the factory for details. [@oomotives, an air valve opens, applying indegend
braking and the throttle returns to idle.

In keeping with this philosophyNO COMMAND, NO MOVEMENT - CATTRON-THEIMEG " has
designed your radio remote control system withfttlewing safety and security features which may, a
your request, be modified to meet specific opegatequirements. CATTRON-THEIMEG engineers
are always available to work with you to providdigpum operating system safety.

Safety & Security Features.

Unigue address code Each controller and receiver/decoder pair is guméd with a
unique address code so that the equipment willoresponly to the controller whose
address code matches that of the decoder.

Intelligent_digital message protocal CATTRON-THEIMEG" remote control systems
utilize a unigue message protocol for industriahtoal applications rather than the
customary Electronic Data Processing (EDP) typmedsage format.

Power ON/OFF switch The controller has a power ON/OFF Key or Togglat@wthat
must be set to ‘ON’ in order to send commands ® réceiver/decoder. If the power
ON/OFF Switch is set to ‘OFF’, the decoder will ®e all commands from the
controlled machinery, stopping all movement. Hogrethe mainline control relay (OPR)
may be maintained for up to 10 minutes, dependmgystem configuration.

Operate relay (OPR) The operate (OPR) output relay shall be wireddotrol a user-
provided electro-magnetic power contactor. The tedemagnetic contactor opens and
closes the main electrical supply circuit(s) to ¢batrolled device.

Automatic Safety Override: The Automatic Safety Override (ASO) function contlly
monitors all selected decoder directional relayatg. If a directional relay closes without
command from the controller, the Operate (OPR) Retamediately de-energizes. This
prevents any movement of the controlled machinbaut command from the controller.
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Safety & Security Features continued

Data Error_Checking: All communications from the controller to the re@s/decoder
contain error-checking information (BCH data erdatection routines). The entire data
command packet must pass error detection testsebledéing processed.

Push-To-Operate (PTO) Bar This easily activated switch bar must be releasbdnw
power is turned on, then pressed and held to emladlenotion switch functions. Releasing
the PTO during normal operation causes the coetrodl send neutral commands to the
receiver/decoder. In certain cases the PTO wiirogrammed NOT to enable or disable a
particular function switch, i.e. some locomotivaking functions. Refer to the schematic
drawing for your custom controller serial numbeutalerstand its configuration.

NOTE: Holding the PTO bar down when power is turnedon places the
controller in a technical diagnostic mode. Referd Maintenance
Instructions (Section 4) for details.

Optional ‘Keyless Entry Cod€: This available feature requires an operator tovaiet a
series of switches correctly before the contrglewer is turned on.

Typical method of operation (incorporating above stety features).

The Operate (OPR) relay is energized for the finsge when

The controller's Power ON/OFF Switch is set to ‘OBhd the target receiver/decoder has power
applied. With these conditions satisfied, a matching addoeste is sent by way of RF signal from the
controller to the decoder.

The OPR relay is wired to the mainline (ML) contaabn the crane. Once the mainline is energized, a
continuously repeated valid signal must be receifgedfunction outputs to engage. If this signal is
interrupted for any reason, all function outputd turn off unless programmed otherwise.

When operating within the USA, FCC rules state R&ttransmitters in non-licensed controllers must
switch off within five seconds after the operateleases a function button. Consequently, the OPR
output is programmed to stay on for ten minutesrdtfte last valid message is received. During this
time all Automatic Safety Override (ASO) monitoredtputs must stay off or the ASO sensing in the
decoder will interrupt this hold up time, de-enengg OPR.

Figure 2-1 opposite shows an Operate (OPR) comtaed directly to the mainline (ML) contactor.
Setting the controller’'s Power ON/OFF Switch to ‘Qill energize the mainline contactor.

An auxiliary function may be used as a Reset (R&i[put that will only be effective when the Operate
(OPR) relay has been closed. Momentary closuteeoReset (RST) relay picks up the mainline (ML)
contactor, which is maintained under control of @ER. Thus, power is supplied to the controlled
device. If OPR opens, the mainline contactor s#earemoving power from the controlled device and
stopping all motion.
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Typical method of operation(continued)
Figure 2-1. Operate (OPR) contact wiring

| MANUAL
| DISCONNECT
| ML
Cou L
} L2 E o LL2 TO
| L)
|

i R © \ 120V

OPR i

Tae—po | My
|
|

RECEIVER/DECODER | EXISTING CONTROLS

Figure 2-2 below shows the Operate (OPR) relay @uttbnal Reset (RST) relay wired to control a
mainline (ML) contactor. This configuration requiréhe operator to activate the reset function @n th
controller after he/she has turned the unit on.ceOmreset, the ML contactor stays energized untiROP
de-energizes.

In addition to being energized by the presence sifaal from the controller, OPR is under supeorisi

of the Automatic Safety Override (ASO) circuit. TASO circuit disables the OPR (shutting down the
controlled machinery) if a directional output relayactive when no corresponding command is being
received from the controller. In this event, ndi@tis required by the operator to stop the eqeipim
The ASO safety circuitry will stop motion automaily without any operator command when a
directional output relay fault is detected.

Figure 2-2. Operate (OPR) contactor and Reset Re[RST) wiring
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©03/2007, CATTRON-THEIMEG Section 2, Page 3



CATREN]

theimeg

Radio Control Operator’s Duties — General Equipment

WARNINGS:

A WITH THE EXCEPTION OF LOCOMOTIVES, ALL EQUIPMENT MU ST
HAVE A MAINLINE (ML) CONTACTOR INSTALLED AND ALL
TRACKED EQUIPMENT (i.e. CRANES) HAVE A BRAKE INSTAL LED.
THE REMOTE CONTROL OPERATE (OPR) RELAY MUST BE
CONNECTED TO THE MAINLINE SO THAT STOP COMMANDS OR
FAULT CONDITIONS MONITORED BY AUTOMATIC SAFETY
OVERRIDE (ASO) CIRCUITRY WILL DE-ENERGIZE THE MAINL INE
CONTACTOR AND SET THE EQUIPMENT BRAKE.
FAILURE TO COMPLY WITH THE ABOVE WARNINGS MAY RESUL T IN
SERIOUS INJURY OR DEATH TO PERSONNEL AND DAMAGE TO
EQUIPMENT.

WARNING :

A MORE THAN ONE REMOTE CONTROL SYSTEM MAY BE USED AT,
AROUND, OR NEARBY YOUR OPERATING FACILITY. THEREFO RE,

YOU MUST INSURE THE ADDRESS CODE AND FREQUENCY OF YOUR
PADDLE CONTROLLER EXACTLY MATCHES THE ADDRESS CODE AND
FREQUENCY OF THE DESIRED EQUIPMENT TO BE OPERATED.
FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N
TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO
PERSONNEL AND DAMAGE TO EQUIPMENT.

WARNING :

A ON CAB AND REMOTE OPERATED CRANES OR CARRIERS AN AU DIBLE
OR VISUAL WARNING MEANS SHALL BE PROVIDED. IN ADDI TION,
ALL EQUIPMENT SHALL HAVE AUDIO OR VISUAL ALARM
INDICATIONS MEETING GOVERNMENTAL REQUIREMENTS. FAIL URE
TO IMPLEMENT THIS WARNING MAY RESULT IN SERIOUS INJ URY OR
DEATH TO PERSONNEL AND DAMAGE TO EQUIPMENT.
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Radio Control Operator’s Duties — General Equipment continued.

WARNING :

DUE TO FCC PART 15 AND DOC RSS-210 RADIO TRANSMIT
REGULATIONS, THE OPR OUTPUT TO WHICH YOUR CONTROLLE D
EQUIPMENT'S MAINLINE CONTACTOR IS CONNECTED WILL RE MAIN
ENERGIZED FOR TEN MINUTES AFTER THE CONTROLLER POWE R IS
SET TO 'OFF, OR FOR TEN MINUTES AFTER THE LAST TIME A

FUNCTION SWITCH IS ACTIVATED. CONSEQUENTLY, SPECIA L CARE
MUST BE TAKEN IF THE CRANE OR TRACKED MACHINE IS EQ UIPPED
WITH A PARKING BRAKE THAT IS CONFIGURED TO ENGAGE W HEN
THE MAINLINE CONTACTOR DE-ENERGIZES.

TO PREVENT A POTENTIALLY HAZARDOUS SITUATION, YOU S HOULD
IMMEDIATELY SELECT THE RED ‘STOP’ FUNCTION ON YOUR REMOTE
CONTROLLER AFTER COMPLETION OF OPERATIONS. SUCH AC TION
WILL INSURE THE PARKING BRAKE (IF EQUIPPED AND CONF IGURED
AS ABOVE) IS SET, PREVENTING UNINTENTIONAL MOVEMENT OF THE
CRANE OR TRACKED MACHINE.

FAILURE TO COMPLY WITH THIS WARNING MAY RESULT IN S ERIOUS
INJURY OR DEATH TO PERSONNEL AND DAMAGE TO EQUIPMEN T.

WARNING :

A NEVER DISABLE THE PUSH TO OPERATE (PTO) BAR SWITCH ON YOUR
REMOTE CONTROLLER. FAILURE TO COMPLY WITH THIS WAR NING
MAY RESULT IN DAMAGE TO EQUIPMENT, SERIOUS INJURY, OR
DEATH.

Important Safety Note:

A When using the controller, operators are instructedto wear a factory approved
carrying harness with the controller attached_at dl times. If a controller must be
left unattended, the STOP switch (when installed tahe controller) should be
depressed and the controller's power ON/OFF switclset to ‘OFF’. If the power
ON/OFF switch is a key switch, the key should alstbe removed to prevent
unauthorized use of the controller.
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Radio Control Operator’s Duties — General Equipment continued.

The following procedures provide general guidelifes radio control operation of equipment and
should not be used as a substitute for your plpetaiing procedures.

1. Before operating equipment, carry out the following

a.

NOTES:

Insure the address code and frequency of your paddihtroller exactly matches the
address code and frequency of the target equiptodrg operated.

The address and frequency assigned to your castiielkecorded (1) on the front page of
this manual, and (2) on a serial tag located ingide battery door. The address and
frequency of the target receiver/decoder is reabid¢ on the front page of the manual
supplied with the portable remote control systend &) on a label located inside the
receiver/decoder.

If a controller having the wrong address code aradjifency is selected, the target
equipment will not operate. However, other equiptiecated at, around, or nearby your
facility may become operational.

If you are not familiar with the controls and indicators on your controller,
please refer to ‘Controls and Indicators’ in Sectim 3 of this manual_andthe
operational description provided with your controller.

Some controllers have two power ON/OFF switches (éeyswitch and a Toggle
switch). Both of these switches must be set to ‘Okr power to be applied to
the controller.

Set the controller's Power ON/OFF Switch(es) to ‘@B’ position. When transmitting
with a good battery, two short ‘beeps’ will be hbammediatelyafter the Power
ON/OFF Switch is set to ‘'ON’ and a green TRANSMIEDR will ‘flash’ rhythmically.
When the battery starts to go low, the green LEBnges to aed LOW BATTERY
LED which ‘flashes’ continuously. This means ydwosld change or re-charge the
battery pack as soon as possible - ref@atiery Packs and Battery Pack Chargingn
Section 3 of this manual.

When installed, depress the ALARM/RESET push busieitch located in the center of
the PTO bar (this is normally an optional functibyat sounds the equipment alarm or
horn and resets the main power contactor).

Check each function independently to be sure tipaipenent is responding correctly.

Where a limit switch is provided, you should chéle& limit switch at the beginning of
each shift as defined by your plant operating pidaces.

Check Range Limiting if used — refer to AppendiX & the manual supplied with your
PRC system.

Check STOP operation
Check brake operation.
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Radio Control Operator’s Duties — General Equipment continued.

2. You must report all defective or missing safety ipqent, mechanical or electrical defects to
your supervisor without delay. Do not continueragien until fully repaired.

3. If anyone is in the path of equipment travel, stop sound the alarm before proceeding. Do not
proceed until the pathway is clear

Persons operating this equipment shall not uiseitastop as a utility stopping device.

5. When leaving the equipment area for any reaseinthe controller's Power ON/OFF Switch(es)
to the ‘OFF’ position. If a Key Switch is installeremove the key from the controller and keep
it on your person.

Do not allow any unauthorized person to opetaecontroller.

Do not operate the controller at a distance w/lee equipment and all surrounding objects are
not visible.

Do not attempt to override any of the safetyuiess built into the Radio Control System.

9. If, for any reason, you or anyone has to boardade controlled equipment, set the controller’s
Power ON/OFF Switch(es) to the ‘OFF position. alKey Switch is installed, remove the key
from the controller and keep it on your person.
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Radio Control Operator’s Duties — Electrical Overhead
Traveling (EOT) Crane.

WARNINGS:

A ALL EQUIPMENT MUST HAVE A MAINLINE (ML) CONTACTOR
INSTALLED AND ALL TRACKED EQUIPMENT (i.e. CRANES) H AVE A
BRAKE INSTALLED.
THE REMOTE CONTROL OPERATE (OPR) RELAY MUST BE
CONNECTED TO THE MAINLINE SO THAT STOP COMMANDS OR
FAULT CONDITIONS MONITORED BY AUTOMATIC SAFETY OVER RIDE
(ASO) CIRCUITRY WILL DE-ENERGIZE THE MAINLINE CONTA CTOR
AND SET THE EQUIPMENT BRAKE.
FAILURE TO COMPLY WITH THE ABOVE WARNINGS MAY RESUL T IN
SERIOUS INJURY OR DEATH TO PERSONNEL AND DAMAGE TO
EQUIPMENT.

WARNING :

A MORE THAN ONE REMOTE CONTROL SYSTEM MAY BE USED AT,
AROUND, OR NEARBY YOUR OPERATING FACILITY. THEREFO RE,
YOU MUST INSURE THE ADDRESS CODE AND FREQUENCY OF YOUR
PADDLE CONTROLLER EXACTLY MATCHES THE ADDRESS CODE AND
FREQUENCY OF THE DESIRED EQUIPMENT TO BE OPERATED.
FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N

TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO PE RSONNEL
AND DAMAGE TO EQUIPMENT.

WARNING :

A ON CAB AND REMOTE OPERATED CRANES OR CARRIERS AN AU DIBLE
OR VISUAL WARNING MEANS SHALL BE PROVIDED. IN ADDI TION, ALL
EQUIPMENT SHALL HAVE AUDIO OR VISUAL ALARM INDICATI  ONS
MEETING GOVERNMENTAL REQUIREMENTS. FAILURE TO
IMPLEMENT THIS WARNING MAY RESULT IN SERIOUS INJURY OR
DEATH TO PERSONNEL AND DAMAGE TO EQUIPMENT.
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Radio Control Operator’s Duties — EOT Crane continued.

WARNING :

DUE TO FCC PART 15 AND DOC RSS-210 RADIO TRANSMIT
REGULATIONS, THE OPR OUTPUT TO WHICH YOUR CONTROLLE D
EQUIPMENT’'S MAINLINE CONTACTOR IS CONNECTED WILL RE MAIN
ENERGIZED FOR TEN MINUTES AFTER THE CONTROLLER POWE R IS
SET TO ‘OFF, OR FOR TEN MINUTES AFTER THE LAST TIME A
FUNCTION SWITCH IS ACTIVATED. CONSEQUENTLY, SPECIA L CARE
MUST BE TAKEN IF THE CRANE OR TRACKED MACHINE IS EQ UIPPED
WITH A PARKING BRAKE THAT IS CONFIGURED TO ENGAGE W HEN
THE MAINLINE CONTACTOR DE-ENERGIZES.

TO PREVENT A POTENTIALLY HAZARDOUS SITUATION, YOU S HOULD
IMMEDIATELY SELECT THE RED ‘STOP’ FUNCTION ON YOUR
REMOTE CONTROLLER AFTER COMPLETION OF OPERATIONS. SUCH
ACTION WILL INSURE THE PARKING BRAKE (IF EQUIPPED A ND
CONFIGURED AS ABOVE) IS SET, PREVENTING UNINTENTION AL
MOVEMENT OF THE CRANE OR TRACKED MACHINE.

FAILURE TO COMPLY WITH THIS WARNING MAY RESULT INS ERIOUS
INJURY OR DEATH TO PERSONNEL AND DAMAGE TO EQUIPMEN T.

WARNING :

A NEVER DISABLE THE PUSH TO OPERATE (PTO) BAR SWITCH ON YOUR
REMOTE CONTROLLER. FAILURE TO COMPLY WITH THIS WAR NING
MAY RESULT IN DAMAGE TO EQUIPMENT, SERIOUS INJURY, OR
DEATH.

Important Safety Note:

A When using the controller, operators are instructedto wear a factory approved
carrying harness with the controller attached_at dl times. If a controller must be
left unattended, the STOP switch (when installed tahe controller) should be
depressed and the controller's power ON/OFF switclset to ‘OFF’. If the power
ON/OFF switch is a key switch, the key should alsdbe removed to prevent
unauthorized use of the controller.
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Radio Control Operator’s Duties — EOT Crane continued.

The following procedures provide general guidelif@sradio control operation of an EOT crane and
should not be used as a substitute for your plpataiing proceduresPlease note that a complete set
of Recommended Safety Rules for Cranes is provideat the end of this manual

1. Before lifting any loads, carry out the @lling:

a.

NOTES:

Q@

Insure the address code and frequency of your paddihtroller exactly matches the
address code and frequency of the target equiptodig operated.

The address and frequency assigned to your castiielkecorded (1) on the front page of
this manual, and (2) on a serial tag located ingidebattery door. The address and
frequency of the target receiver/decoder is reabid¢ on the front page of the manual
supplied with the portable remote control systend &) on a label located inside the
receiver/decoder.

If a controller having the wrong address code aradjifency is selected, the target
equipment will not operate. However, other equipttecated at, around, or nearby your
facility may become operational.

If you are not familiar with the controls and indicators on your controller,
please refer to ‘Controls and Indicators’ in Sectim 3 of this manual andthe
operational description provided with your controller.

Some controllers have two power ON/OFF switches (deyswitch and a Toggle
switch). Both of these switches must be set to ‘Offor power to be applied to
the controller.

Set the controller's Power ON/OFF Switch(es) to ‘DB’ position. When transmitting
with a good battery, two short ‘beeps’ will be hkammediatelyafter the Power
ON/OFF Switch is set to ‘'ON’ and a green TRANSMIED will ‘flash’ rhythmically.
When the battery starts to go low, the green LEBnges to aed LOW BATTERY
LED which ‘flashes’ continuously. This means ydwosld change or re-charge the
battery pack as soon as possible - ref@dtiery Packs and Battery Pack Chargingn
Section 3 of this manual.

When installed, depress the ALARM/RESET push busteiich located in the center of
the PTO bar (this is normally an optional functibiat sounds the equipment alarm and
resets the main power contactor).

Where a limit switch is provided, you should dh¢he limit switch at the beginning of
each shift as defined by your plant operating pidaces.

Check each function independently to be surtesttpsipment is responding correctly.

Check range limiting if used — refer to Appendix ‘@ the manual supplied with your
PRC system.

Check STOP operation.
Check Brake operation.

Section 2, Page 10 ©03/2007, CATTRON-THEIMEG
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Radio Control Operator’s Duties — EOT Crane continued.

2.

10.

11.
12.
13.
14.

15.

16.

17.

18.
19.

You must report all defective or missing safeuipment, mechanical or electrical defects to
your supervisor without delay. Do not continueragien until fully repaired.

When raising or lowering a load, proceed sjoavid make certain the load is under control.

When lifting maximum load, you should test brakes by raising the load a few inches from the
floor. If the brakes will not hold, the load shhk immediately lowered and not moved until
brakes are adjusted or repaired.

Center the Trolley directly over the load yefstarting to hoist.

Take slack out of chains or slings graduatig anake sure hands and other objects are clear
before making the lift.

Keep all parts of the body away from the liffsso, do not stand under a lift.
Do not make a lift or move the equipment if any@im a position to be injured.
Load should nobe carried over workmen's heads.

If anyone is in the path of travel, stop andrgbthe alarm before proceeding. Do not continue
until the pathway is clear.

Do not drag slings, chains, etc. along therfloo
Persons operating this equipment shall noadseit stop as a utility stopping device.
Bumping other cranes or run-away stops is prtgd.

When moving the equipment to the loading pdietsure that hook block, attachment, or cables
will not fall on the adjacent equipment.

When leaving the crane area for any reasorsupe slings or chains are raised and set the
controller's Power ON/OFF Switch(es) to the ‘OFFssgion. If a Key Switch is installed,
remove the key from the controller and keep it oaryperson.

Do not allow any unauthorized person to opdtaecontroller.

Do not operate the controller at a distancera/tiee crane and all surrounding objects are not
visible.

Do not attempt to override any of the safefidees built into the Radio Control System.

If, for any reason, you or anyone has to boarddereontrolled crane, set the controller's Power
ON/OFF Switch(es) to the ‘OFF’ position. If a K8witch is installed, remove the key from the
controller and keep it on your person.

©03/2007, CATTRON-THEIMEG Section 2, Page 11
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Radio Control Operator's Duties - Locomotive.

WARNINGS:

A ALL TRACKED EQUIPMENT (i.e. LOCOMOTIVES) MUST HAVE A
BRAKE INSTALLED.

THE REMOTE CONTROL OPERATE (OPR) RELAY MUST BE
CONFIGURED SO THAT STOP COMMANDS OR FAULT CONDITION S
MONITORED BY AUTOMATIC SAFETY OVERRIDE (ASO) CIRCUI TRY
WILL SET THE THROTTLE TO IDLE, DISCONNECT THE GENER ATOR
FIELD, AND SET THE INDEPENDENT BRAKE.
FAILURE TO COMPLY WITH THE ABOVE WARNINGS MAY RESUL T IN
SERIOUS INJURY OR DEATH TO PERSONNEL AND DAMAGE TO
EQUIPMENT.

WARNING :

A MORE THAN ONE REMOTE CONTROL SYSTEM MAY BE USED AT,
AROUND, OR NEARBY YOUR OPERATING FACILITY. THEREFO RE,

YOU MUST INSURE THE ADDRESS CODE AND FREQUENCY OF YOUR
PADDLE CONTROLLER EXACTLY MATCHES THE ADDRESS CODE AND
FREQUENCY OF THE DESIRED EQUIPMENT TO BE OPERATED.
FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N
TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO
PERSONNEL AND DAMAGE TO EQUIPMENT.

WARNING :

A ON CAB AND REMOTE OPERATED LOCOMOTIVES OR CARRIERS AN
AUDIBLE OR VISUAL WARNING MEANS SHALL BE PROVIDED. IN
ADDITION, ALL EQUIPMENT SHALL HAVE AUDIO OR VISUAL  ALARM
INDICATIONS MEETING GOVERNMENTAL REQUIREMENTS. FAI LURE
TO IMPLEMENT THIS WARNING MAY RESULT IN SERIOUS INJ URY OR
DEATH TO PERSONNEL AND DAMAGE TO EQUIPMENT.

WARNING :

A NEVER DISABLE THE PUSH TO OPERATE (PTO) BAR SWITCH ON YOUR
REMOTE CONTROLLER. FAILURE TO COMPLY WITH THIS WAR NING
MAY RESULT IN DAMAGE TO EQUIPMENT, SERIOUS INJURY, OR
DEATH.

Section 2, Page 12 ©03/2007, CATTRON-THEIMEG
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Radio Control Operator's Duties - Locomotive continued.

A When using the controller, operators are instructedto wear a factory approved
carrying harness with the controller attached_at dl times. If a controller must be
left unattended, the STOP switch (when installed tahe controller) should be
depressed and the controller's power ON/OFF switctset to ‘OFF’. If the power
ON/OFF switch is a key switch, the key should alstbe removed to prevent
unauthorized use of the controller.

Important Safety Note:

The following procedures provide general guidelif@sradio control operation of a locomotive and
should not be used as a substitute for your plpatating proceduresPlease note that a complete set
of Recommended Safety Rules for Locomotives is proled at the end of this manual

1.

Perform all locomotive pre-departure tests atiogrto the locomotive manufacturer's operation
manual. Do not proceed unless the locomotive isratpng satisfactorily according to the
manufacturer's instructions.

Before departure, carry out the following:

a.

NOTES:

Insure the address code and frequency of yoddl@acontroller exactly matches the
address code and frequency of the target equiptodrg operated.

The address and frequency assigned to your castiielkecorded (1) on the front page of
this manual, and (2) on a serial tag located ingidebattery door. The address and
frequency of the target receiver/decoder is reabid¢ on the front page of the manual
supplied with the portable remote control systend &) on a label located inside the
receiver/decoder.

If a controller having the wrong address code aradjifency is selected, the target
equipment will not operate. However, other equiptiecated at, around, or nearby your
facility may become operational.

If you are not familiar with the controls and indicators on your controller,
please refer to ‘Controls and Indicators’ in Sectio 3 of this manual _andthe
operational description provided with your controller.

Some controllers have two power ON/OFF switches tgeyswitch and a Toggle
switch). Both of these switches must be set to ‘Ofbr power to be applied to
the controller.

Set the controller's Power ON/OFF Switch(es)h® ‘ON’ position. When transmitting
with a good battery, two short ‘beeps’ will be hkammediatelyafter the Power
ON/OFF Switch is set to ‘'ON’ and a green TRANSMIED will ‘flash’ rhythmically.
When the battery starts to go low, the green LEBnges to aed LOW BATTERY
LED which ‘flashes’ continuously. This means ydwosld change or re-charge the
battery pack as soon as possible - ref@atiery Packs and Battery Pack Chargingn
Section 3 of this manual.
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Radio Control Operator's Duties - Locomotive continued.

10.

11.
12.

13.
14.

C. Depress the HORN switch on the controll@he horn should sound on the target
locomotive.
d. Check each brake function independently to be $hbee locomotive is responding

correctly to all brake applications, including egemcy stop and release commands.
Observe gages in the cab for proper readings anifly ubat the brake cylinders are
moving properly.

e. Test train brakes (if equipped).
f. Check all auxiliary equipment, such as bell,diggt, sanders, uncouple, etc.

You must report all defective or missing safeuipment, mechanical or electrical defects to
your supervisor without delay. Do not continueragien until fully repaired.

When ready to move the locomotive for thet firme, proceed slowly and make certain the load
is under control.

Take the slack out of the couplers graduatig emake sure hands and other objects are clear
before making command.

Keep all parts of the body away from the nglliequipment andiever walk on the tracks
ahead of the train.

Do not move the locomotive if anyone is inogiion to be injured.

If anyone is in the path of travel, stop andrsl the horn. Do not proceed until the tracks are
clear.

Heavy bumping of cars or stops is prohibited.

When leaving the locomotive for any reasonsioe the locomotive throttle is set to ‘IDLE’ and
the brakes are fully applied. Set the contratldPower ON/OFF Switch(es) to the ‘OFF
position. If a Key Switch is installed, remove tkey from the controller and keep it on your
person.

Do not allow any unauthorized person to opdtaecontroller.

Do not operate the controller at a distanceraiee locomotive, railcars, rail-track, and all
surrounding objects are not visible.

Do not attempt to override any of the safefidees built into the Radio Control System.

If, for any reason, you or anyone has to boarddéooraontrolled locomotive or train, set the
controller's Power ON/OFF Switch(es) to the ‘OFFosgiion. If a Key Switch is installed,
remove the key from the controller and keep it oaryperson.

END OF SECTION
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Section 3 — Operating Instructions

Controls and Indicators.

Each paddle controller has been designed and custdliinfor a specific remote control application,
therefore its operation will differ from model tooehel. For this reason, it is not possible to dbscan
individual controller’s switch and indicator configation in this manual — there are too many vanei
However, all paddle controllers incorporate somalbof the controls and indicators identified ilg&e
3-1 below. _For your controller’'s exact switch andicator configuration, please refer to the schina
drawing provided with your paddle controller

Figure 3-1. Paddle Controller — controls, indicats and features
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LEVER PADDLE
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Controls and Indicators, continued.

POWER ON/OFF KEY SWITCH - This key switch prevents unauthorized persofmoeh operating
the control system. When the key switch is s€ON’, internal battery power is applied to an RF
encoder/transmitter within the controller and thgemtor can control all auxiliary (non-motion)
functions without pressing the PUSH-TO-OPERATE (PTar. The power ON/OFF key switch
controls a mainline magnetic contactor on the maehiThis in turn controls the main power to the
machine motors. When the controller is not in ulse,key may be withdrawn from its switch location
and kept on the operator's personNote that: (1) a front panel mounted, maintained 2osition
toggle switch may be substituted for this side mouad key switch, and (2) some controllers may
have both types of these power ON/OFF switches iadlied.

POWER ON/OFF TOGGLE SWITCH - When this switch is set to ‘ON’, internal bajtgrower is
applied to an RF encoder/transmitter within thetmler and the operator can control all auxiliary
(non-motion) functions without pressing the PUSH-DBERATE (PTO) bar. The power ON/OFF key
switch controls a mainline magnetic contactor aamrtachine. This in turn controls the main power to
the machine motors.Note that: (1) on some controllers, a side mountedkey switch may be
substituted for this front panel mounted toggle swtch, and (2) some controllers may have both
types of these power ON/OFF switches installed.

PUSH-TO-OPERATE (PTO) BAR - This bar is a large, full length, spring-return ®hilocated on
top of the unit that is generally used as a safiyice that electronically disconnects all motion
switches when it is released, thus stopping motimmmands from these switches. The PTO bar is
easily and naturally activated by a convenient eotfortable part of the operator's hand amast be
depressed and maintained before and when any rootorotion command is initiated. It should be
noted that operation of the PTO bar is not requicechuxiliary functions, i.e. magnet, lights, etEor

the exact configuration of the PTO Bar, refer te tustom drawing package supplied with your
controller.

LEVER POD(S) — Up to six lever pods can be installed to youtdba controller and you should refer
to the custom drawing package supplied with yourtr@dler for the specific configuration. These
switches may be 11-position, spring return-to-ceswégtches, stepless levers, or dual axis joystidksr
cranes with stepped output there are five forwardlpwn) positions, five reverse (or up) positioasd

a center ‘OFF’ (or neutral) position. Each of fiwe positions, in either direction, selects a eliént
motor speed. The motor speed increases as thehswiare moved away from the center position in
each direction. The crane motors may have fewaen tive speeds. For example, cranes with two speed
motors where the third, fourth, and fifth positiohthe switches operate the motors at the highestds
which is speed two. As viewed from the operagoo'sition, the crane motor control levers are nolynal
labeled from left to right; BRIDGE, TROLLEY, and H®T. If used with a four-motor crane system,
an AUX HOIST control lever is located on the exteenght of the unit.

Locomotive controller lever positions are laid @atording to the user’s requirements and you should
refer to the custom drawing package supplied withrycontroller. Normal locomotive configuration as
viewed left to right from the operator's positios: iTHROTTLE, DIRECTION, INDEPENDENT
BRAKE and TRAIN BRAKE.

Section 3, Page 2 ©03/2007, CATTRON-THEIMEG
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Controls and Indicators, continued.

In addition to the ‘Flag’ style lever paddle (iltusted), different style levers and knobs are abdd —
refer to'Accessories’in Section 5 of this manual for details. Finakpme controllers are built with a
special two-axis joystick configuration - refergpecial operation descriptions and the custom drgwi
package supplied with your controller for specifitormation.

SWITCHES — A momentary push button switch is mounted indéeter of the PTO bar, and up to six
switches can be located in front of the PTO bawo &dditional switches may be located below the
lever pods when two finger application is requitegrevent the accidental operation of safetyaalti
functions such as ‘MAGNET’ ‘GRAB’, and ‘VACUUM'. [Bpending upon the control application,
your controller may be configured with some oradlthe following switch types:

» Rotary selector or key switch — mainly used forradd selection

» Maintained 2-position toggle — mainly used for diaxy ‘ON/OFF’ functions (lights, application
of sand, and power up)

* Momentary pushbutton, or toggle — mainly used fam motion functions (horn, brake,
alarm/reset, magnet lift, magnet drop)

TRANSMIT & LOW BATTERY LED - This LED is part of the battery management systad
flashes green when the controller's Power ON/OFFRtBwis set to ‘ON’_andthe controller is
transmitting with a good battery installed. TheDLHashes red when the battery is low and sounds a
beeper to alert the operator. In addition, a lottdvg cut-off circuit stops the controller microgmessor
when voltage goes below safe operating range. i§hi®cause RF transmitters always operate at full
power over the entire life of the battery.

‘TALKBACK ™ LED INDICATOR PANEL - This feature adds two-way data communicatiothéo
CATTRON-THEIMEG" Portable Radio Remote Control (PRRC) System whssd tin conjunction
with the MP96 Series Receiver/Decoder. In thedseth PRRC System, all data communication is a
type of one-way communication: namely, control mifation sent from the operator’s controller to the
receiver/decoder. With TALKBACK the decoder can communicate back to the controlldp to
sixteen ON/OFF bits of information can be sent biokn the MP96 decoder to the paddle controller.
These bits originate in the MP96 decoder and caeither External Event Inputs or ASO Inputs. The
received bits are displayed on the controller usipgo twelve light emitting diodes and/or a Liquid
Crystal Display (LCD).

The decoder will make a TALKBACK transmission to the controller about once evecpse. Since
the encoder and decoder are both making transmsssio the same frequency, more airtime is used. In
this instance, timesharing multiple controllersaosingle radio channel is not recommended.

Also, the controller's battery life will be reducesometimes significantly, depending on the type of
indicating devices used (digital displays, LED®,)e For example, a controller operating on 4582V
with a Ni-Cad battery pack will last 10 to 14 howfscontinuous operation instead of 36 hours. It
should be noted that Alkaline battery packs areusable with TALKBACK’ systems.
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Controls and Indicators, continued.

Your customized controller and PRRC system drawinijsshow the exact operation of your control
unit. A typical example of TALKBACK would be its use oradio controlled locomotives

On a locomotive there is usually a ‘Tree’ of fourfiwe lights used as status indicators that is med
on each side of the locomotive. These lights Ugwslow the operator the status of ‘FORWARD’,
‘REVERSE’, ‘'THROTTLE’, ‘BRAKES’, and Remote Contr@ystem ‘ON’.

Consequently, the PRRC operator must always be @osugh to the locomotive to see these lights in
order to determine the status. However, with theLRBACK" option, status indications are
transmitted back to the controller and displayethWwED's.

This enables the PRRC operator to assume a comnuawvigiw of the whole train and its operating area
rather than just the locomotive.

Other fault indications can also be displayed. rapl@s are: Engine Alarm, Low Air Pressure, High
Engine Water Temperature, Low Engine Oil PressWhgeels Slipping, STOP Switch Active, and
Speedometer Digital Readout.

In the case of aroverhead crane the TALKBACK" option enables status and external event

information to be viewed on the controller. Be@tise PRRC operator is not required to climb the

crane, or view the lights mounted on the crane dterthine status, he or she is able to assume a
commanding view of the entire crane operating.area

Some typical display indications for cranes aregha Power ON, Magnet Lift ON, Operator ID Lights
(pitch & catch), Mainline ON, Low Brake Pressurardation Verification, Out of Range (with Range
Limiter), ASO Fault, Latched/Unlatched, Aligned (&), Hoist Limit Switch, Thermal Trip, and Under
Voltage Trips.

Section 3, Page 4 ©03/2007, CATTRON-THEIMEG
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General Operating Procedure.

NOTES: When using the controller, operators are istructed to wear a factory
approved carrying harness with the controller attated at all times

If a controller must be left unattended, the STORSwitch (when installed to the
controller) should be depressed and the controlles POWER ON/OFF switch
set to ‘OFF'. If the POWER ON/OFF switch is a keyswitch, the key should
also be removed to prevent unauthorized use of treontroller (refer to Section
2, Page 7, Item 5 of this manual).

Using a Carrying Harness to support the controllewill greatly enhance
operator comfort and operational safety. Two harneses are available, as
illustrated below in Figures 3-2 and 3-3. Refer tdhese illustrations for details
and CATTRON-THEIMEG ™ Part Numbers.

Figure 3-2. Standard carrying harness

REAR VIEW

Strap
Adjusters

Anchor

FRONT VIEW Shoulder

/ Harness

Carrying

/ Strap

Press Studs

Standard Carrying Harnesses are available in 2 sizéollows:

Part # Size To Fit Waist Sizes
CLN-6096 Small to Large 37.5 - 56 inches
CLN-6096XL Extra Large 48 - 68 inches
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General Operating Procedurecontinued.

Figure 3-3. — ‘Low back’ support carryi

REAR VIEW

Harness Adjuster Shoulder Harness

Left Hand Side Pull Right Hand Side Pull

Press Studs

Lower Back and
Abdominal Support

Carrying Strap

Middle Stay

Anchor Catches Strap Adjuster

The Lower Back and Abdominal Support is a lightvirtignd comfortable device that
acts as a reminder to lift properly. The Side $gilve you the extra support needed
when lifting. When on break or lunch, you may wémtoosen the side pulls, but

DO NOT forget to re-fasten them when returning toonk

ng harness

NOTE: IF YOU HAVE OR HAVE HAD AN INJURY, CONSULT
YOUR DOCTOR BEFORE USING THIS PRODUCT.

Low Back Support Carrying Harnesses are availableliows:

Section 3, Page 6

Part # Size To Fit Waist Sizes
CLN-300901XS Extra Small 28 - 32 inches
CLN-300902S Small 32 - 36 inches
CLN-300903M Medium 36 - 40 inches
CLN-300904L Large 40 - 44 inches
CLN-300905XL Extra Large 44 - 48 inches
CLN-300906XXL Double Extra Large 48 - 52 inches
CLN-300907XXXL Triple Extra Large 52 - 56 inches

Referring to Figure 3-4 below, assemble andoputhe carrying harness, attach the controller to
the harness and adjust for comfortable operation.

©03/2007, CATTRON-THEIMEG
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General Operating Procedure continued.

Figure 3-4. Carrying harnesses, assembly and figfi

LOW BACK SUPPORT LOW BACK SUPPORT

STANDARD AND LOW BACK SUPPORT
CARRYING HARNESS ONLY CARRYING HARNESS ONLY

CARRYING HARNESSES

Adjuster.
Right Hand Left Hand
Side Pull Side Pull
Low Back . Press Studs
Support Carrying
Strap

1-1. Place the Low Back Support around thel-2. Loosen elasticized Side Pulls and-3. Using Adjuster, lengthen or shorten
body just below the navel, ensuring stretch forward as far as possible

. Carrying Strap as necessary to provide
the Middle Stay (see Fig 3-3 above) Position the left hand side pull over  a snug fit. Fasten Carrying Strap
locates in the center of the low back.

the right hand side pull and attach around waist using Press Studs.
Stretch the right end across the left firmly but comfortably.
and attach firmly.

STANDARD AND LOW BACK SUPPORT

STANDARD AND LOW BACK SUPPORT
CARRYING HARNESSES

CARRYING HARNESSES

Adjuster

Upper Anchor
Catch Buckle

Anchor Catch Carrying

Strap Paddle
Controller

1-4. Cross the Shoulder Harness Straps at the bac 1-5.
and bring each strap to the front.
Adjust the length of the shoulder straps a
required. Fasten the end catches délibelder
straps into the buckles of the Upper Amcho
Catches located on the Carrying Strap

©03/2007, CATTRON-THEIMEG

Fasten the Controller to the Harness
using the four Anchor Catches located
on the Carrying Strap. Re-adjust the
harness as necessary for individual
comfort and preference.

Section 3, Page 7



CATREN]

theimeg

General Operating Procedure continued.

NOTES: Holding the PTO bar down when power is tuned on places the controller in
a technical diagnostic mode - refer to Maintenanckstructions (Section 4)
for details. The PTO bar must be up when startinghe controller or the
system will not operate.

On some controllers, the side mounted Power ON/OFKey Switch may be
replaced with a front panel mounted, 2-position maitained toggle switch.
Alternatively, some controllers may have both typesf these power ON/OFF
switches installed.

2. Set the controller's Power ON/OFF Switch(es)y@d'. Observe that the TRANSMIT/LOW
BATTERY LED momentarily flashes yellow and two gkiibeeps’ are heard. If the LED is red,
replace or recharge the battery pack — ref@atbery Packs and Battery Pack Chargingat the
end of this section. When transmitting with a gdiadtery pack, the green TRANSMIT LED
should ‘flash’ rhythmically.

3. When your controller is equipped with the opéibiKeyless Entry Code’ feature, an assigned
sequence of function switches must be operatedirwit seconds aftethe Power ON/OFF
Switch is set to ‘ON’. These switches will not ogte any functions and the controller power
comes on onlafter the correct sequence has been entered.

4. When your controller is equipped with an ADDRESSLEETOR SWITCH, operating this
switch will change the system address, thus allgwansingle controller to operate multiple
controlled machines. Extreme caution should bel tsensure that you do not select the wrong
machine.

WARNING :

AFTER CHANGING AN ADDRESS OR FREQUENCY SELECTOR SWITCH,
YOU MUST, IN THE FIRST INSTANCE, INSURE THE TARGETE D
MACHINE IS UNDER REMOTE CONTROL BEFORE OPERATING AN Y
MOTION FUNCTION SWITCH. THIS MAY BE ACCOMPLISHED B Y
OPERATING A NON MOTION FUNCTION SWITCH ON THE REMOTE
CONTROLLER SUCH AS A HORN OR LIGHT.

FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N
TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO PE RSONNEL
AND DAMAGE TO EQUIPMENT.

Section 3, Page 8 ©03/2007, CATTRON-THEIMEG
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General Operating Procedure continued.

5. Place a convenient and comfortable part of eitladion the PUSH TO OPERATE BAR on top
of the controller. This switch must be depressed maintained before and when any motor or
motion command is initiated

WARNING :

A NEVER DISABLE THE PUSH TO OPERATE (PTO) BAR SWITCH ON YOUR
REMOTE CONTROLLER. FAILURE TO COMPLY WITH THIS WAR NING
MAY RESULT IN DAMAGE TO EQUIPMENT, SERIOUS INJURY, OR
DEATH.

6. Operate the motion control lever switches aslired, remembering that the levers must be
pulled upwardfor all REVERSE and UP motions and pushimvn for all FORWARD and
DOWN motions. A speed increase is obtained byctalg different, appropriately marked lever
switches. Compass direction labels (N, S, E, & M8y be located next to the appropriate
switches.

7. While commanding a motion with a switch, reletise PUSH TO OPERATE BAR without
centering switch. The motion must stop - if td®es not happen, set the controller's Power
ON/OFF Switch to ‘OFF’ and notify your supervisarmediately.

©03/2007, CATTRON-THEIMEG Section 3, Page 9
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TYPICAL CRANE CONTROL FUNCTIONS.

In addition to the controls and indicators desdila¢ the beginning of this section, some or all the
control functions described and illustrated beloaynbe applicable to your crane control application.
Unless notified to the contrary, the following CanhtFunctions_do notequire the PTO Bar to be
pressed to enable their operation.

Figure 3-5. Crane Paddle Controller - Typical cdgliration

Section 3, Page 10 ©03/2007, CATTRON-THEIMEG
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TYPICAL CRANE CONTROL FUNCTIONS , continued.

1. ALARM, RESET or ALARM/RESET SWITCH. When thisamentary pushbutton switch
located in the center of the PTO bar is used a8\lakRM, it operates a bell, horn, or other
warning device on the crane. When used as a RE®BETswitch resets the mainline contactor
when it has previously been switched or tripped @REE to a relay failure or overload, thus
allowing power to be supplied to the crane moto¥¥hen used as an ALARM/RESET, this
switch operates the ALARM ariESET functions simultaneously.

2. MAGNET, VACUUM, or GRAB. Extra precautions apeilt into the MAGNET, VACUUM
and GRAB functions to prevent accidental releasewo momentary switches (buttons or
toggles) are normally used for these functions.cidental operation of the magnet, vacuum or
grab function is minimized by locating these bust@s far as possible from other controls and
requires two fingers to release the load. The d&tahOperating Procedure (SOP) for each of
these functions is detailed below; however, thiscpdure may be changed, depending on the
system application. Please note that any devidtmmn the SOP will be advised in the drawing
package supplied with your PRC system.

Magnet To Lift, press and hold ‘LIFT’ for one second.

To Drop press and hold ‘LIFT’, wait for one second, thaess and
hold ‘DROP".

After load is dropped, release ‘LIFT’ first, thesle#ase ‘DROP".
Vacuum To Lift, press and hold ‘VACUUM’ for one second.

To Drop press and hold ‘VACUUM’, wait for one second, ihgress
and hold ‘RELEASE".

After load is dropped, release ‘VACUUM' first, themelease
‘RELEASE'.

Grab To Close press ‘CLOSE'.
To open press and hold ‘CLOSE’, then press ‘OPEN'.
After grab is opened, release ‘CLOSE’ first, thelease ‘OPEN’.

3. BRAKE SWITCH - This momentary pushbutton or tleggwitch is used for manual control of
the crane bridge brakes, usually a parking braké)esecond step of a running brake (first step
normally comes on when motor is made neutral alghsed when direction is selected). Other
brake functions are available such as PARKING BRARH._EASE, COAST, etc.

4. HOOK/GRAB ROTATE SWITCH - This control functiae normally a spring return-to-center
(OFF position) toggle switch. It allows a motodzeook or grab to be turned in either a
clockwise (CW) or counter-clockwise (CCW) direction

5. CRANE LIGHT ON/OFF SWITCH - This maintained tdggwitch provides ON/OFF control
of the crane lights. Proper decoder circuitry nesuthat they remain latched ‘ON’ if required.
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TYPICAL CRANE CONTROL FUNCTIONS , continued.

6.

CRANE SELECT SWITCH - This rotary selector or keyitsh is used when the controller
operates more than one crane. The switch is useeléat the desired crane by changing the
controller's digital address. If switched while tlhmit is on, the power is switched off
automatically for 10 seconds, then starts up autiocally on the new addresgll motor and
motion control lever switches on the controller musbe neutral during this time.

Q AFTER CHANGING AN ADDRESS OR FREQUENCY SELECTOR SWITCH,

WARNING :

YOU MUST, IN THE FIRST INSTANCE, INSURE THE TARGET ED
MACHINE IS UNDER REMOTE CONTROL BEFORE OPERATING AN Y
MOTION FUNCTION SWITCH. THIS MAY BE ACCOMPLISHED B Y
OPERATING A NON MOTION FUNCTION SWITCH ON THE REMOTE
CONTROLLER SUCH AS A HORN OR LIGHT.

FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N
TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO PE RSONNEL
AND DAMAGE TO EQUIPMENT.

7-1.
7-2.

7-3.

OPERATOR RELEASE ‘PITCH AND CATCH’ (Optional) ‘Pitch and catch’ is the operation
of a single crane by two, three, or four operatorsa first-come, first-served basis. This method
provides lock out of the non-commanding operatax(g) allows only one operator at a time. An
example of a twmperator ‘pitch and catch’ operation follows:

The crane is sitting idle and both controltérsand ‘B’ are switched OFF.

Operator ‘A’ turns his/her controller power'@N’ and captures the crane. One of two colored
lights on the crane, energized by auxiliary functielays in the receiver/decoder, indicates
which operator has taken control of the craneshtiuld be noted that Operator ‘A’ remains in
control evenf Operator ‘B’ switches his or her controller pemto ‘ON’ and attempts to control
the crane — control access is denied to Operatat‘Bis time.

Operator ‘A’ may release the control of the cram®perator ‘B’ in one of two ways:

(1) The first way is by pressing the ‘RELEASE’ button dis/her controller (‘pitch’)_after
Operator ‘B’ has turned his/her controller power@N’ and is ready to take control of the
crane. If Controller ‘B’ is transmitting the cent system identification address, Operator
‘B’ is allowed to take control (‘catch’). OperatOh’ is now denied control access and
should switch his/her controller power to ‘OFF’.

(2) The second way to transfer control from Operator té\ Operator ‘B’ is to simply turn
Controller ‘A’ power to ‘OFF’ for a designated pedi of time (typically 45 seconds). After
this period of no transmission, if Controller ‘Bower is set to ‘ON’ first, Operator ‘B’ will
capture the crane.
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TYPICAL LOCOMOTIVE CONTROL FUNCTIONS.

In addition to the controls and indicators desdatila¢ the beginning of this section, some or all the
control functions described and illustrated belovaynbe applicable to your locomotive control
application. Unless notified to the contrary, tbibowing Control Functions do naequire the PTO Bar
to be pressed to enable their operation.

Figure 3-6. Locomotive Paddle Controller - TypicConfiguration

CATL:B(
Freryniagy- REMOTE CONTROL &

1. HORN - This momentary push button switch located in ¢bater of the PTO Bar sounds the
horn when pressed.

2. HORN/RESET- This momentary push button switébcated in the center of the PTO Bar
sounds the horn and provides the initial ‘RESEThomand to the radio receiver/decoder on the
locomotive. This switch must be activated after powering up thecontroller, otherwise the
locomotive will not operate Observe that the horn will sound, thus identifythe locomotive
is under radio control.
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TYPICAL LOCOMOTIVE CONTROL FUNCTIONS , continued.

3.

DIRECTION SWITCH - this maintained 3-position paddle switch contréf©RWARD’ and
‘REVERSE’ functions. If the lever is moved to thdEUT’ (neutral or center) position,
direction is disabled.

NOTE: A change in the Locomotive direction will notoccur until the throttle is
moved to idle for at least 3-seconds. Attemptingptmake a change in
direction while the throttle is advanced will causehe throttle to return to
idle. Some systems require that an independent bka is applied for 3
seconds, or a specific brake cylinder pressure hégen reached, before a
change in direction can occur.

THROTTLE LEVER- Controls the Locomotive throttle. This springura-to-forward paddle
switch spring returns to the ‘IDLE’ position wheele#ased. Note that the PTO Bar mbst
pressed to enable this control function. If theOPBar is released, the throttle will normally be
returned to ‘IDLE’.

INDEPENDENT BRAKE LEVER - Controls the locomotive (independent) brakes u$ivey
maintained lever positions that provide the follogvbraking functions:

‘REL’ - Releases the brakes.

‘LAP' — Holds the independent brakes at thedagtlied pressure.

‘SA’-  Slow application of the independenakes.

‘QA’ - Quick application of the independentkes.

‘EMG’ — Applies train and independent brakes, uathg the application of sand.

Note that the PTO Bar must be pressed to reldwsbrakes. In most control applications, when
the PTO Bar is released, the independent brakébevglowly applied.

‘EMG BRAKE' SWITCH — When set to the ‘EMG BRAKEposition, this maintained 2-
position toggle switch applies the train and indefant brakes, together with the application of
sand.

‘TRAIN' (AUTOMATIC) BRAKE LEVER - This 3-position switch lever or toggle switch
controls the train brakes and has the following:fioms:

APPLY (Momentary) — Applies the railcar brakes legucing the air supply to the train
air line.

HOLD (Maintained) - Seals off the train air line so further reduction or release will
occur.

REL (Maintained) - Puts air into the train airdito release the railcar brakes.
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TYPICAL LOCOMOTIVE CONTROL FUNCTIONS , continued.

8.

10.

11.

12.

13.

SAND - This momentary toggle switch appliesdsto the rails in the direction of travel when
held in the ‘SAND’ position.

BELL - Sounds the locomotive bell when set to ‘ON’. Thiaction may be programmed to
activate with throttle or direction.

HEADLIGHT ‘OFF/DIM/BRIGHT’ — this maintained 3-poson switch selects the desired
brightness of the headlight in the direction olvéla In the ‘BRIGHT’ setting, the headlight at
the front of the locomotive illuminates at full pew while the headlight at the rear of the
locomotive or train is dimmed. In the ‘DIM’ positi, both front and rear headlights will be
dimmed.

UNCOUPLE - Provided there is no tractive pull oe ttouplers, setting this spring return-to-
center (OFF position) switch to ‘FRONT’ or ‘REAR’ilvretract the respective coupling pin
from the front or rear of the locomotive.

ALERTER - If equipped with the ‘ALERTER’ option, switch must be moved by the operator
at least once every 20 seconds (or the amouninaf yiou have programmed) or the controller
beeper will sound. If no action is taken withir thext 10 seconds, a function is sent to stop the
locomotive. Moving any switch, including the PT@rBwill reset the Alerter timeout.

OPERATOR RELEASE ‘PITCH AND CATCH’ (Optional} Locomotive ‘pitch and catch’
allows two operators to swap control to and frommheather, based upon which operator should
be commanding movement. Typically, a selectotdwmounted on the side of the locomotive
mounted Receiver/decoder enclosure is used totsahgte ordual operator control.

When the switch is selected for two operatottse Receiver/decoder will not allow the
locomotive to operate unless both transmiteesdetected. If at any time, only one trangmitt
is detected, the throttle will return to idle ame torakes will set. While in two-operator mode,
the primary controller operator will have contrdlail functions (i.e. throttle, direction, brakes,
etc.) and be protected by the controller’s intetittagwitch.

The secondary controller operator will maintain tconhof the ‘HORN’, ‘BELL’, and ‘STOP’
functions, together with other auxiliary functioas designated at the time of system design. He
or she will also be protected by the controllentrnal tilt switch.

For example, should either the primary or secondagrator fall, the Receiver/decoder will stop
the locomotive (typically, setting throttle to idlepplying full independent brakes, sounding the
horn for 10 minutes and, when installed, activaBn@y|AN DOWN'’ alarm). It must be noted
that the operator who commands a tilt or ‘STOP’ shiadown must also be the one to
‘RESET’ the shutdown condition.

©03/2007, CATTRON-THEIMEG Section 3, Page 15



CATREN]

theimeg

TYPICAL LOCOMOTIVE CONTROL FUNCTIONS , continued.

In a typical locomotive ‘pitch and catchpplication, before a pitch can be made, the fohqg
conditions must be satisfied

* The Locomotive must be stopped.
» Both controllers must be selecting ‘NEUTRAL .

« Both controllers must have the same selection @ ‘INDEPENDENT’ and
‘AUTOMATIC’ brake override switch.

 The primary controller operator must depress théEQATOR RELEASE’
pushbutton.

» The secondary controller operator must depress ' @RERATOR ACCEPT
pushbutton.

As long as the above conditions are met, transfecomtrol will occur. In addition, if
TALKBACK " is available on your control system, a ‘PRIMARY BTROL’ indicator will
illuminate on the controller in fuontrol.
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Switch Diagnostic Mode.

In this mode the operator can easily check #fiatunction switches (motion and non-motion) are fully
operational.

WARNING :

ELECTRICAL POWER TO THE TARGET CONTROLLED EQUIPMENT
MUST BE COMPLETELY ISOLATED TO PREVENT OPERATION UN DER
REMOTE CONTROL IN THE SWITCH DIAGNOSTIC MODE.

FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF EQUIPMENT WHICH, IN TURN ,
COULD RESULT IN SERIOUS INJURY OR DEATH TO PERSONNEL AND
DAMAGE TO EQUIPMENT.

This is accomplished by first turning off powerttee controller using the Power ON/OFF Key and/or
Toggle Switch. Then, place the controller inileed (horizontal) position with its battery do&ace
down. To enable the switch diagnostic mode, rdyappwer using the Power ON/OFF Switch(es)
while the controller is in the horizontal position.

This mode of diagnostics activates the beeper wtigneach_non-motionauxiliary) toggle and
pushbutton switch changes state, and (2) whematipn control lever/switch changes stapeovided
the PTO Bar is pressed and held down each time thmotion lever/switch changes state

For example, push any one of the auxiliary togglétches UP and a single ‘beep’ will be heard.
Release the toggle switch and another single ‘bedpbe heard as the switch spring returns to eent
Repeat this procedure on the remaining non-mobgglé and pushbutton switches in both UP/DOWN
or ON/OFF positions. If the switches are functranicorrectly, a ‘beep’ will be heard each time the
switch changes state.

Repeat the above procedure onnadition control levers/switches, remembering to endbése motion
functions by pressing and holding the PTO Bar dewinen operating a lever/switch. When _an enabled
motion lever/switch is functioning correctly, a &8 will be heard each time the device changeg stat

To disable the switch diagnostic mode, simply tiv& controller power to ‘OFF’, then re-apppwer
to the controller while it is in an uprigpbsition
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Battery Packs and Battery Pack Charging.
The following battery pack and chargiTng options available for your controller and may be ordered
from your nearest CATTRON-THEIMEGfacility identified on the back page of this manual.

Alkaline Battery Pack providing 75 hours of continuous operation. Thattery pack isnot re-
chargeableand should be discarded when exhausted.

Nickel-Cadmium (Ni-Cad) Battery Pack providing approximately 23 hours of continuous ragien.
This battery pack ise-chargeableusing theCATTRON-THEIMEG " 70C-0004 Battery Conditioner.

Table 3-1. Battery Pack Options

CATTRON- TYPE COLOR LIFE RE-CHARGING LIFETIME
THEIMEG ™ OPERATING TIME CYCLES
PART HOURS (using 70C-0004
NUMBER Conditioner/charger
C-8096 Ni-Cad Yellow 23* 3-Hours 200+
Battery
Pack
60C-0023 Alkaline White 75* Do Not Charge 1
Battery
Pack

* Battery life operating hours are based on cormusiutransmissions.

Battery Conditioner - A CATTRON-THEIMEG" Battery Conditioner (Part # 70C-0004) is
available for use with CATTRON-THEIMEGC-8096Ni-Cad Battery packsonly.

Battery Pack Replacement

When the TRANSMIT/LOW BATTERY LED starts flashingd, this alerts the operator that he or she
has approximately one hour of continuous operat@naining, after which the battery pack must be
replaced or re-charged.

Replace the battery pack as follows:

1. Set the controller's Power ON/OFF Switch(es) to‘@EF’ position.

2. Referring to Figure 3-7 opposite, unlock the bat@oor by inserting a coin into the slot and
twisting.

3. Open the battery door and lift the battery pawkof the tray.

Install a fresh, fully charged battery pack I tcontroller, making sure the contacts on the
underside of the battery pack locate with theiresponding pick-up contacts in the battery tray.
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Battery Pack Replacementcontinued.
5. Close the battery door and secure by pressindyfiuntil it snaps into the locked position.

6. Set the controller's Power ON/OFF Switch(es)@®'. Observe that the TRANSMIT/LOW
BATTERY LED momentarily flashes yellow and two gkiiceeps are heard.

When resuming your remote control operation, oleséine TRANSMIT/LOW BATTERY LED as you
operate aon-motion function toggle switch such as a horn or light. If thisD.Es now flashing green,
your controller is fully operational.

Figure 3-7. Battery Pack Replacement.
BATTERY PACK

HINGED

BATTERY -
DOOR i \

SERIAL ?E i
TAG
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Ni-Cad Battery Pack Conditioning/Charging (Figure 3-8)

CAUTIONS:
A (1) CATTRON-THEIMEG " Battery Conditioners are designed for use with
CATTRON-THEIMEG ™ Ni-Cad Battery Packs only.

(2) Battery Packs must be removed or disconnected frorBattery Conditioners
within 48-hours of achieving the fully charged stas.

Failure to comply with these Cautions may result inequipment and/or battery

damage and will void our warranty.

A Ni-Cad battery pack must be removéwm the controller’s battery compartment for emsd
charging. The Battery Conditioner includes a Ma#fsC Adaptor that allows operation from mains
supply voltages between 100 and 240VAC @ 50/60 kiReferring to Figure 3-8 opposite, this adaptor
is connected as shown. Similarly, when installing Ni-Cad Battery Pack to the Battery Conditioner,
refer to Figure 3-8 for the appropriate locatingtinctions.

The Battery Conditioner automatically conditions thattery pack by first dischargiritgat 600mA for
2-hours before applying a rapid charge for 1-holine conditioner incorporates end of charge deipcti
circuitry to accurately sense when the battery packilly charged. When this condition has been
detected, the conditioner switches to a ‘trickledda that keeps the battery pack fully charged aady

to use for up to 48-hours. To prevent damage éobthittery pack, it should be removed from the
conditioner within 48-hours of achieving a fullyasiyed state

The CATTRON-THEIMEG' Battery Conditioner incorporates an LED that imtiss status as follows:
Amber Color — indicates the battery pack is being discharged.
Red Color - indicates the battery pack is being chargedrapal rate.

Green Color - indicates the battery pack is fully charged #mak a ‘trickle’ charge is being
applied to maintain the fully charged state. Tlattdyy pack is ready for use and should be
removed from the conditioner within 48-hours.
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Ni-Cad Battery Pack Conditioning/Charging, continued.
Figure 3-8. Ni-Cad Battery Pack Conditioning —tierconnection details.

1. REAR VIEW - CONNECTING THE VAC ADAPTOR

BATTERY CONDITIONER  MAINS VAC ADAPTOR  VAC OUTLET
(PART # 70C-0004)

®

)

18 VDC INPUT SOCKET

OUTPUT JACK
FROM MAINS
VAC ADAPTOR

2. FRONT VIEW - INSTALLING THE BATTERY PACK

Ni-Cad BATTERY PACK

(PART # C8096) ~

STATUS
LED
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Pre-programmed Frequency Selection.

If your Controller will be used to operate morerttame crane, locomotive, or controlled machineher
used as a spare controller for multiple remote robistystems, up to sixteen selectable frequentiag
have been factory pre-programmed into the contslEPROM.

To see if this selectable frequency option apgbegour controller, refer to Figure 3-7 above aocklte
the serial tag on the inside of the battery door.

If the serial tag indicates a specific frequencyha FREQ line (i.e., 448.1000 MHz) the selectairke
programmed frequency option does not agpplyour controller.

If the serial tag indicates ‘SELECTABLE’ in the FREIine, refer to the frequency chart provided in
your custom drawing package. This frequency chelt specify the pre-programmed channel
frequencies available with your controller.
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Pre-programmed Frequency Selectiortontinued.

WARNING :

MORE THAN ONE REMOTE CONTROL SYSTEM MAY BE USED AT,

AROUND, OR NEARBY YOUR OPERATING FACILITY. THEREFO RE,
YOU MUST INSURE THE FREQUENCY OF YOUR PADDLE CONTRO LLER
EXACTLY MATCHES THE FREQUENCY OF THE DESIRED EQUIPM ENT
TO BE OPERATED.

FAILURE TO COMPLY WITH THE ABOVE WARNING MAY RESULT IN
THE UNDESIRED OPERATION OF OTHER EQUIPMENT WHICH, | N
TURN, COULD RESULT IN SERIOUS INJURY OR DEATH TO PE RSONNEL
AND DAMAGE TO EQUIPMENT.

To select a pre-programmed frequency, proceed aslfows:

1. Record the operating frequency of the intendedpgent to be controlled — this may be
found on the front cover of the manual providedhwite target receiver/decoder, or on a
serial tag located inside the target receiver/decedclosure.

2. Referring to the Frequency Chart supplied with yoamtroller drawing package, locate
the controller frequency that matches the equipropetating frequency recorded in the
previous step, noting its corresponding Channelr@sksl Number which may be from ‘0’
thru ‘7’ or ‘A’ thru ‘F'.

3. Set the controller's Power ON/OFF Switch(es) to FOF

Referring to Figure 3-7 above, unlock the battevprdby inserting a coin into the slot
and twisting.

5. Open the battery door and remove the battery pack.

Referring to Figure 3-9 overleaf, set the four ey Channel Selector Switches to
select the Channel Address Number previously niotstep 2., above.

7. Replace the battery pack in the unit, making sheedontacts on the underside of the
battery pack locate with their corresponding pigkeontacts in the battery tray. Close
the battery door and secure by pressing firmlyl itnéhaps into the locked position.

8. Set the controllers Power ON/OFF Switch(es) to 'ONObserve that the
TRANSMIT/LOW BATTERY LED momentarily flashes yelloand two quick beeps are
heard.

9. Operate anon-motion function such as a horn or light on the target equipmeinguse
appropriate toggle switch and observe the TRANSMOW BATTERY LED and the
selected horn or light. If the LED flashes greew @ahe horn or light activates, your
controller is fully operational.
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Pre-programmed Frequency Selectiortontinued.

Figure 3-9. Pre-programmed Frequency Selection

|

=

=

CONTROLLER - VIEW
— > / INSIDE BATTERY
COMPARTMENT

FREQUENCY
CHANNEL
SELECTOR
SWITCHES

OPTION SELECT
SWITCH UNIT

Selects pre-programmed Frequency Channel Address Number |
- see Chart provided with your controller for pre-programmed frequencies
and their corresponding Channel Address Numbers

Switch settings, for up to 16 - pre-programmed frequencies
FREQUENCY CHANNEL
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Pre-programmed Option Selection.

Because each paddle controller has been designéccwestiom built for a specific remote control
application, the OPTION SELECT SWITCH UNIT (refer Figure 3-9, opposite) may have been pre-
configured with one of thrediscrete programming options. It should be ndtext the exact switch
configuration will depend upon the firmware seldctey your CATTRON-THEIMEG' Applications
Engineer at the time your PRRC system was desighéden applicable, a programming option may be

selected from one of the following:
1. Up to 16 frequency only select (factory programmedyefer to ‘Pre-programmed
Frequency Selectionin this Section for complete details.
4-frequency select (factory programmed).
fUIIIJ to 16 selection options - each position mayfdrtory programmed with one of the
ollowing:

a) Transmit frequency
b) Transmit address
c) Timesharing pattern

Refer to the specific information in the custom enigeered drawing package provided with your
controller to determine the exact configuration ofthe OPTION SELECT SWITCH UNIT and the

pre-programmed option (if any). When applicable © your controller, specific switch selections
for a given pre-programmed option will be provided

END OF SECTION
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Section 4 — Maintenance Instructions

CATTRON-THEIMEG ™ Maintenance Philosophy.

Our maintenance philosophy is that inoperative Ra@dntrollers are returned as complete units to ou
workshops for repair. This is because (a) eaclralter is customized for a specific control apption
which severely restricts component/part interchabdiey, (b) the internal circuit board and
microprocessor is extremely sensitive to electtastiischarge, and (c) internal components arelfigh
miniaturized and assembled to within very closertmces. However, CATTRON-THEIMEGuwill
permit certain preventive and corrective mainteeatacbe performed without voiding our warranty, as
follows:

Preventive Maintenanceis a periodic check of the system to keep it fiomihg at peak performance.
Preventive maintenance can also help prevent bogaisl and equipment outages by identifying
potential problems before they become real problems

Corrective Maintenance refers to fixing a problem once it has occurretie Tgoal of corrective
maintenance is to get the system back on line &klguas possible with a minimum impact on
operations.

Preventive maintenance.

Preventive maintenance for CATTRON-THEIMEGPaddle Controllers is minimal because they are
extremely durable and reliable units. Preventiantenance procedures are detailed in the following
sub paragraphs:

Daily Visual Inspection.

Before use, visually inspect the controller foracieness, physical damage, and security of external
parts (screws, switches, rubber grips, etc.). CRON-THEIMEG" emphasizes that regular visual
inspections not only mean quickly locating a sowtpotential problems, but also may prevent seriou
problems from developing later.

Special RF Tes{CATTRON-THEIMEG " trained technicians only).

The special RF test mode is a diagnostic modeighatorporated in your Paddle Controller. Coréol
outputs can be monitored on a spectrum analyzenfworitation service monitor set to the same
frequency as the controller. We emphasize thosgrure ionly for use by customer technicians that
have been trained by ourselves where further detaé presented during the CATTRON-THEIMEG
training course. For information purposes, theuacRF test procedure is summarized on the next

page:
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Special RF Testcontinued.

With PTO Bar switch depressed, setting the ON/OBYRBWITCH to ‘ON’ will transmit a continuous
beep and the green LED will illuminate continuousi@ontinually cycling (pressing and releasing) the
PTO bar switch three times will initiate the RFghastic sequence (the beep will stop). Further PTO
bar switch cycling will make the controller transittie following:

CYCLE CONTROLLER TRANSMISSION
4 Maximum Low Frequency (a frequency 2.4 kHz lotamn carrier)
5 Q- Sync (center of carrier)
6 Maximum High Frequency (a frequency 2.4 kHzhleigthan carrier)
7 2 kHz modulating sine wave (tone)
8 1-2-2-1 pattern square wave

Annual Netting Check.

Netting means that the receiver and transmittethefradio control system are aligned on the same
frequency. It is very important that the receiigeexactly tuned to the frequency required. Thisogh
should be donence a year by a qualified radio technician utilizng calibrated test equipment.

Troubleshooting.

A basic Troubleshooting Guide is provided on pagef3his section. For safety reasons, when
troubleshooting the Paddle controller, the powgpbuto the target equipment motors and all motion
functions must be completely isolated to prevergrafjon under remote control. However, the other
major components of the remote control system (paupply and receiver/decoder) should be fully
operational. The remote control operator shousth &e located within 500 feet (160+ meters) of the
target receiver/decoder.
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START

| SET CONTROLLER POWER TO ‘OFF’

v

UNLATCH/OPEN BATTERY DOOR AND
CHECK THE PROPER ADDRESS CODE
PLUG IS INSTALLED FOR THE TARGET
EQUIPMENT. THE CONTROLLER WILL
NOT OPERATE WITHOUT A CODE PLUG

v

INSTALL A FULLY CHARGED BATTERY
PACK OR FRESH BATTERIES

v

PLACE CONTROLLER IN A TILTED
HORIZONTAL POSITION WITH BATTERY
DOOR FACE DOWN (SWITCH
DIAGNOSTIC MODE)

v

SET CONTROLLER POWER TO ‘ON’

TWO ‘BEEPS’
AND GREEN LED FLASHING?

YES

WARNING

ELECTRICAL POWER TO THE TARGET CONTROLLED
EQUIPMENT MUST BE COMPLETELY ISOLATED TO
PREVENT OPERATION UNDER REMOTE CONTROL
IN THE SWITCH DIAGNOSTIC MODE.

FAILURE TO COMPLY WITH THIS WARNING MAY RESULT
IN THE UNDESIRED OPERATION OF EQUIPMENT
WHICH, IN TURN, COULD RESULT IN SERIOUS INJURY
OR DEATH TO PERSONNEL AND DAMAGE TO

EQUIPMENT.

ENTER THE CODE USING THE CORRECT
SWITCHES WITHIN 10-SECONDS OF

POWER 'ON’

BATTERY PACK/BATTERIES
DISCHARGED - GHARGE/REPLACE
BATTERY PACK/BATTERIES

IS OPTIONAL
KEYLESS ENTRY CODE
INSTALLED?

*

YES

TWO ‘BEEPS’
AND RED LED FLASHING?

v

DEFECTIVE POWER SWITCH OR DEAD
BATTERY PACK/BATTERIES -
REPAIR/REPLACE

JAMMED OR FAILED
PUSH-TO-OPERATE SWITCH - REPAIR

$

YES

NO ‘BEEPS’
AND LED ‘OFF’?

YES

STEADY GREEN LED
AND CONTINUOUS LOUD ‘BEEP’?

STAND CONTROLLER UPRIGHT.
PRESS AND HOLD PTO BAR WHILE
ACTIVATING A MOTION CONTROL
SWITCH ONE AT A TIME

|

‘BEEP’ EVERY TIME
A MOTION SWITCH OPERATED?2

YES

v

PTO BAR NOT PRESSED DOWN -
CONTROLLER NOT IN SWITCH
DIAGNOSTIC MODE. RETURN TO
‘START” AND REPEAT ABOVE
SEQUENCE IN DIAGNOSTIC MODE.

YES

ALL MOTION CONTROL
SWITCHES DO NOT RESPOND
WITH A ‘BEEP’?

SWITCH OR CIRCUIT FAILURE - REPAIR

ONE MOTION CONTROL
SWITCH DOES NOT RESPOND
WITH A ‘BEEP’?

CONTROLLER SHOULD OPERATE PROPERLY. CHECK TARGET RECEIVER/DECODER FOR MATCHING ADDRESS AND FREQUENCY WHICH MUST BE
IDENTICAL TO THAT OF THE CONTROLLER (REFER TO THE MANUAL SUPPLIED WITH YOUR PRC SYSTEM FOR RECEIVER/DECODER DETAILS)
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Corrective maintenance.

Corrective maintenance for the Paddle Controlleresricted to replacing the Battery Pack, Address
Code Plug, Paddle Levers and, when installed, tkiergal Antenna. Refer to thReplacement
Proceduresbelow when removing and replacing items. Havieglaced an item, and befopéacing
the Paddle Controller into operational servicerycaut a Functional Check as follows:

Functional Check.

1. Set the controller's Power ON/OFF Switch(es) ©ON’.  Observe that the
TRANSMIT/LOW BATTERY LED momentarily flashes yellownd two quick ‘beeps’
are heard.

2. Operate @on-motion function such as a horn or light on the target equipmeiniguse
appropriate toggle switch and observe the TRANSMOW BATTERY LED which
should flash green.

3. Set the controller's Power ON/OFF Switch(esjabF'.

4, Operate the controller iBwitch Diagnostic Mode (refer to Section 3 for procedure),
insuring all toggle, pushbutton, and paddle lewerction switches are fully operational.

Replacement Items.

Replacement items and accessories for your coatrotiay be ordered direct from CATTRON-
THEIMEG . To order replacement items, refer to Sectionf3hes manual for details and part
numbers.

Replacement Procedures.

Battery Pack Replacement
To replace the battery pack, proceed as follows:
1. Set the controller's Power ON/OFF Switch(es) to FOF

2. Referring to Figure 4-1 opposite, unlock the batewor by inserting a coin into the slot
and twisting.

3. Open the battery door and lift the battery packajuhe tray.

Install a fresh or fully charged battery pack ie tmit, making sure the contacts on the
underside of the battery pack locate with theirregponding pick-up contacts in the

battery tray.

5. Close the battery door and secure by pressing firamtil it snaps into the locked
position.

6. Carry out a&Functional Checkon the controller — refer to the above paragrapluétails.

Section 4, Page 4 ©03/2007, CATTRON-THEIMEG
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Battery Pack Replacementcontinued.
Figure 4-1. Battery Pack Replacement.

BATTERY PACK

HINGED
BATTERY

e T

| T
\ a

BATTERY PICKUP
CONTACTS

Address Code Plug Replacement.

Each CATTRON-THEIMEG' Paddle Controller is equipped with a code plugs Hode plug sets the
address of the controller which should always mé#tehaddress of the target receiver/decoder. Vdhen
command is received by the receiver/decoder, theead of the controller sending the signal is chdck
against the address of the receiver/decoder. elattdresses do not match, the signal is ignorecaand
error message is displayed on the receiver/deco@@r. safety reasons, it is important that no two
controllers at a location use the same addressng®ttThis could cause operation of undesired
equipment resulting in damage to equipment andémsqmal injury.

While the factory address setting will be adequatemost users, there may be conditions where it is
necessary to change the address code. Such omsditiclude the use of a spare controller, or when
your controller will be used to operate more thae orane, locomotive, or controlled machine. Befor

making any change in the address code settingywibbe required to identify the address code & th
target receiver/decoder.

The code assigned to the receiver/decoder at therjais found on a serial tag located inside Hrget
receiver/decoder. For information on setting thdrags code for your receiver/decoder, refer to the
documentation provided with the receiver/decoder.

©03/2007, CATTRON-THEIMEG Section 4, Page 5
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Address Code Plug Replacementontinued.

A

WARNINGS:

UNCODED ADDRESS PLUG(S) SHALL BE PROGRAMMED WITH TH E
SAME ADDRESS CODE AS SET IN THE TARGET RECEIVER/DECODER.
IT SHOULD BE FULLY UNDERSTOOD THAT CATTRON-THEIMEG
SHALL NOT BE HELD LIABLE FOR PERSONAL INJURY, DEATH ,
EQUIPMENT OR PROPERTY DAMAGE ARISING FROM DUPLICATE D,

INCORRECTLY PROGRAMMED OR INCORRECT CODE PLUG USAGE .

IT IS YOUR RESPONSIBILITY TO ESTABLISH A PROCEDURE THAT
INSURES ONLY THE CODE PLUG CONFIGURED FOR A PARTICU LAR
ADDRESS IS INSTALLED IN EQUIPMENT DESIGNED TO OPERA TE ON
THE SAME ADDRESS. NEVER PUT MORE THAN ONE CONTROLLER
INTO OPERATION ON THE SAME ADDRESS AT ANY GIVEN TIM E.
CATTRON-THEIMEG ™ STRONGLY ADVISES YOU TO IMPLEMENT AND
REGULARLY UPDATE A REGISTER OF INDIVIDUAL ADDRESSES AND
OPERATING FREQUENCIES ASSIGNED TO EACH PORTABLE RAD IO
REMOTE CONTROL (PRRC) SYSTEM LOCATED AT YOUR OPERAT ING
FACILITY. IN ADDITION, ANY SPARE CODE PLUGS, OR_CODE PLUGS
INSTALLED IN EQUIPMENT THAT ARE CONFIGURED FOR THE SAME
ADDRESS OF EQUIPMENT THAT IS IN SERVICE, MUST BE HE LD UNDER
LOCK AND KEY BY A DESIGNATED SUPERVISOR.

FAILURE TO COMPLY WITH THESE WARNINGS MAY RESULT IN
OPERATION OF UNDESIRED EQUIPMENT WHICH IN TURN COUL D
RESULT IN PERSONAL INJURY OR DEATH TO PERSONNEL AND
DAMAGE TO EQUIPMENT.

CATTRON-THEIMEG sets the address code of all paddle controlliar®¢hey leave the factory. If
the code must be changed, a new code plug withndve address code must be obtained from
CATTRON-THEIMEG". In some circumstances CATTRON-THEIMEGmay provide blank, or
unset, code plugs. An unset code plug must haxada set prior to installing in the decoder. Tikis
described in the procedure below. Installing asetircode plug in the controller will prevent the

controller from operating

To replace the code plug for your Paddle Controllerproceed as follows:

1.
2.

Set the controller's Power ON/OFF Switch(es) to FOF

Record the address code of the intended equiprodsg tontrolled — this may be found
on the front cover of the manual provided with theget receiver/decoder, or on a serial
tag located inside the target receiver/decodeiosnce.

Referring to Figure 4-1 above, unlock the battevprdby inserting a coin into the slot
and twisting.

Open the battery door and lift the battery packajuhe tray.

Section 4, Page 6 ©03/2007, CATTRON-THEIMEG
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Address Code Plug Replacementontinued.

5. Referring to Figure 4-2 below, using a pair i flat nosed pliers, remove the existing
‘set’ code plug by pulling it straight up and awlagm its battery compartment location.
We recommend you: (1) tag the removed code plud wie serial number of the

controller, and (2) deposit the code plug in a gédee under lock and key.

Figure 4-2. Code Plug Location.

‘UNSET’

or ‘BLANK’ CODE
PLUG
Spot indicates Pin 1

Set Address Code using Pins 2
through 8 only - see Figure 4-3

View on ‘A’
‘A’

‘SET’ CODE / BATTERY

PLUG j : COMPARTMENT
— —

e e ——
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Address Code Plug Replacementontinued.

th

If the new code plug is blank (unset), set thev raddress code previously recorded in

6.
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Address Code Plug Replacementpntinued.
7. Write the newly set address code on the side ofdde plug using a permanent marker.

8. Carefully install the new code plug, making sure $pot (Pin 1) is positioned as shown
in Figure 4-2, above.

9. Referring to Figure 4-1 above, replace the batfmgk in the unit, making sure the
contacts on the underside of the battery pack éowath their corresponding pick-up
contacts in the battery tray.

10. Close the battery door and secure by pressing firamtil it snaps into the locked
position.

11.  Carry out aFunctional Check on the controller — refer to page 4 of this Setctior
details.

Paddle Lever Replacement(Figure 4-4).

1. To replace a Paddle Lever, remove Screw (1) usi®@2' hexagonal key and withdraw
Lever (2) from Shatft (3).
2. Install a new Lever (2) to the Shaft (3) and secisiag Screw (1).

Figure 4-4. Lever Replacement.

1. SCREW
2. LEVER
3. SHAFT

External Antenna Replacement(Figure 4-5).

1. Remove the External Antenna (1) by pushing down wamstrewing the BNC connector
(2) half-a-turn in a counter-clockwise directiomrfr its connector socket (3) located on
the lower front plate of the controller.

2. The new Antenna (1) is simply installed by screwihg BNC connector (2) clockwise
until it ‘clicks’ into the connector socket (3) lated on the lower front plate of the
controller.

©03/2007, CATTRON-THEIMEG Section 4, Page 9
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External Antenna Replacementcontinued.

Figure 4-5. External Antenna Replacement.

=

EXTERNAL ANTENNA
BNC CONNECTOR
CONNECTOR SOCKET

W

END OF SECTION
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Section 5 — Replacement Items and Accessories

Notable differences between Paddle Controllersimdlude thequantity, type andplacementof toggle,
paddle, and pushbutton switchesl-or an individual controller's exact switch and indcator
configuration, including quantities and part numbers, you should refer to the schematic drawing
originally supplied with the paddle controller.

Note: Replacement items identified in Figure 5-1 arleaf should only be installed be
approved customer technicians who have attended tt@ATTRON-THEIMEG
Technician Training Course.

Referring to the illustration overleaf (Figure 5-1)
» Two types of Pushbutton Switch Assemblies are albel- cross refer to Table 5-1 below

* Toggle Switch Assemblies are supplied in a varatgonfigurations - cross refer to Table 5-2
below.

* Items 1 through 29 are common to most paddle clbextso- cross refer to Table 5-3.

Table 5-1. Pushbutton Switch Assemblies

™

COMPONENT DESCRIPTION CATTRON-THEIMEG
PART NUMBER

RED PUSHBUTTON 40C-0308

GRAY PUSHBUTTON 40C-0308GRY

Table 5-2. Toggle Switch Assemblies

COMPONENT DESCRIPTION SWITCH BODY* | CATTRON-THEIMEG "
IDENTIFIER PART NUMBER

ON-OFF-ON 12TW1-1 40C-0112
ON-OFF-ON LKG. 12TW1-1A 40C-0356
ON-OFF 12TW1-3 40C-0005
ON-OFF LKG. 12TW1-3D 40C-0337
ON-OFF-(ON) 12TW1-5 40C-0113
ON-OFF-(LIFT ON) 12TW1-5N 40C-0315
(ON) OFF (ON) 12TW1-7 40C-0111
(LIFT ON) OFF (LIFT ON) 12TW1-7E 40C-0347
OFF (ON) 12TW1-8 40C-0170

OFF (LIFT ON) 12TW1-8F 40C-0303

* The identifier number is engraved on the switclalyp

©03/2007, CATTRON-THEIMEG Section 5, Page 1
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Table 5-3. Common items

FIGURE | COMPONENT DESCRIPTION QUANTITY CATTRON-
5-1, PER THEIMEG = PART
ITEM ASSEMBLY NUMBER
NUMBER

1 Screw, Truss Head, Phillips, 8-32 x 5/8" 20 03R40

2 Screw, Truss Head, Phillips, 8-32 x 1" 2 03C-0099

3 RH Endcap Assembly, with Sonalert 1 01C-0126

- ... Gasket, RH Endcap 1 32C-0092R

4 Washer/Spacer 8 04C-0027

5 Bracket Ring for carrying harness 4 07-83585B01

6 Front Housing, 3-Motor 15C-0115F

- Front Housing, 4-Motor* 1 15C-0115F4

7 Battery Housing, complete 1 01C-0115R-01

8 Encoder Board** 1 E840/M840P Series

9 PTO Bar Assembly, c/w Tab & Label 1 01C-0276WA-01
9A ... Tab, PTO 1 15C-0114A-01
9B ... Label 1 54C-0107WA

10 LH Endcap Assembly 1 01C-0125

- ... Gasket, LH Endcap 1 32C-0092L

11 Switch, Keylock with Keynob and wires 1 01C-40869K
12 Key, complete with Hexagonal Knob 1 55C-0369K
13 Lever Switch Assembly RH As Required CPA-0274

14 Lever Switch Assembly LH As Requireg CPA-0275
14A ... LH Side Plate, c/w Standoff 1 15C-0057
14B ... Side Plate, Blank, RH or LH 1 15C-0059
14C .. Screw, Truss Hd, Phillips, 4-40 x 3/8" 4 Ce3096
14D ... Housing, Single 1 15C-01125S
15 Lever Switch Assembly, Dual As Required CPA-0276
15A ... RH Side Plate, c/w Standoff 1 15C-0058
15B ... LH Side Plate, c/w Standoff 1 15C-0057
15C .. Screw, Flat Hd, Phillips, 4-40 x 3/8" 4 @B096
15D .. Gear Cap 1 15C-135-3274
15E ... Housing, Dual 1 15C-0112D

16 Screw, Truss Head, Phillips, 6-32 x 3/8" As Reggtl | 03C-0095

©03/2007, CATTRON-THEIMEG
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Table 5-3. Common items, continued

FIGURE COMPONENT DESCRIPTION QUANTITY CATTRON-

5-1, PER THEIMEG™

ITEM ASSEMBLY PART NUMBER

NUMBER

17 Lever, Left Hand As Required 36-83735D03-LEX

18 Lever, Right Hand As Required 36-83735D01-LEX

19 Screw, Hex, Set, 6-32 x 0.5", SS, Leve As Requi 03-83641C01

20 Screw, Truss Head, Phillips, 6-32 x 1/4 As Rexli 03C-0100

21 LED, Non-diffused, Red/Green 1 40C-0227

22 Battery Cover, with Gasket 1 01C-0278-01

23 Bottom Housing, 3 & 4-Paddle 1 15C-0115B

24 Antenna, 402-470MHz** 1 CAE-6007SYN

25 Screw, Truss Head, Phillips, 4-40 x 1/4 2 03Rd

26 Nut, Hex, Encl Top, 15-32 As Required 02C-0011

27 Washer, Sealing, 15/32-32, Switch As Required 04C-0047

Panel
28 Gasket, Single As Required 32C-0032
29 Gasket, Dual As Required 32C-0033

* Alternative

** see schematic drawing originally supplied witbneroller for correct part number.

Section 5, Page 4
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Consumable Items and Optional Accessories.

Consumable Itemsand Optional Accessoriesare listed in Table 5-4 below and illustrated be t
following pages.

Table 5-4. Consumable Items and Optional Accesssri

CATTRON-

™

tra

fra

Iltem - Order | Item Description
Number | THEIMEG Quantity
Part Number
1 60C-0023 1 Battery pack, Alkaline, 12.5V, nonh@ageable
2 C-8096 1 Battery pack, Ni-Cad, re-chargeables\12850 mAH
3 70C-0004 1 Battery Conditioner, 100-240 VAC input
4 CLN-6095 1 Carrying Harness, Standard, small
* CLN-6096 - Carrying Harness, Standard, large
* CLN-6096XL - Carrying Harness, Standard, extigéa
5 CLN-300901XS 1 Carrying Harness, Low Back Suppettra small
* CLN-300902S - Carrying Harness, Low Back Suppsmtall
* CLN-300903M - Carrying Harness, Low Back Suppanedium
* CLN-300904L - Carrying Harness, Low Back Supptatge
* CLN-300905XL - Carrying Harness, Low Back Suppettra large
* CLN-300906XXL - Carrying Harness, Low Back Support, double e
large
* CLN- - Carrying Harness, Low Back Support, triple ex
300907 XXXL large
6 06C-0232 1 Code Plug, Unprogrammed
7 06C-0232P 1 Code Plug, Programmed
8 36C-0066 1 Custom Lever, Right Hand, Blank, tdesh
9 36C-0067 1 Custom Lever, Left Hand, Blank, theshd
10 36C-0073-O0 1 Knob, Oval, for Items 8 and 9vabo
11 36C-0073-S 1 Knob, Square, for Items 8 ando¥@b
12 36C-0073-C 1 Knob, Cylindrical, for Items 8 @hdbove
13 36C-0073-H 1 Knob, Hexagonal, for Items 8 arab8ve

* = alternative

©03/2007, CATTRON-THEIMEG
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Consumable Items and Optional Accessoriesontinued.

ltem 1 — Part Number 60C-0023 ltem 2 — PaninNer C-8096
NON RE-CHARGEABLE
\ ALKALINE BATTERY PACK
- (white color) \\ RE-CHARGEABLE
B NI-CAD BATTERY PACK
(yellow color)
*ﬁ O ﬂ
e e
O 0 /7
Item 3 — Part Number 70C-0004
BATTERY PACK CONDITIONER MULTI-VOLTAGE ADAPTER

PART NUMBER 70C-0004

BATTERY
CONDITIONER

. 70C-0004
S Charge  GRELy Trickle Charge

Section 5, Page 6 ©03/2007, CATTRON-THEIMEG
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Consumable Items and Optional Accessoriesontinued.
Item 4 — Part Number CLN-609Series ltemPart Number CLN-3009Series

STANDARD LOW BACK

CARRYING SUPPORT

HARNESS CARRYING
HARNESS

Standard Carrying Harnesses are available in 2 sigdollows: Low Back Support Carrying Harnesses are availabl®bows:

Part # Size To Fit Waist Sizes Part # Size To Fit Waist Sizes
CLN-6096 Small to Large 37.5 - 56 inches CLN-300901XS Extra Small 28 -32inches
CLN-6096XL Extra Large 48 - 68 inches CLN-300902S Small 32 - 36 inches
CLN-300903M Medium 36 - 40 inches
CLN-300904L Large 40 - 44 inches
CLN-300905XL Extra Large 44 - 48 inches
CLN-300906XXL Double Extra Large 48 - 52 inches
CLN-300907XXXL Triple Extra Large 52 - 56 inches
Item 6 — Part Number 06C-0232 Item 7 — ParnhNer 06C-0232P
UNPROGRAMMED PROGRAMMED
CODE PLUG CODE PLUG
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Consumable Items and Optional Accessorigesontinued.

Item 8 — Part Number 36C-0066

CUSTOM RIGHT
HAND LEVER

[tem 9 — Part Num3i6€-0067

CUSTOM LEFT
HAND LEVER

Item 10 — Part Number 36C-0073-O

O

OVAL
KNOB

Item 12 — Part Number 36C-0073-C

Q)

CYLINDRICAL
KNOB

Item 11 — Parnbler 36C-0073-S

T

SQUARE
KNOB

Item 13 — Parnbler 36C-0073-H

o

HEXAGONAL
KNOB

END OF SECTION

Section 5, Page 8

©03/2007, CATTRON-THEIMEG



CATRSN

theimeg
Index

Accessories .......ccccccccveviiiiiiiieent® B
Address code .........cueiiiiiiiiiiiiiinins 12-
Applications ...........coevviiiiiiiiiiiiiiinns -31
Automatic safety override ............... 2-1

Battery Pack Conditioner ...... 3-18, 5-2

Battery door ..........cccoeeeiiiiiinenn. 3-18
Battery pack conditioning ............ 3-20
Battery pack options .............. 1-2, 3-18
Battery pack replacement....... 3-18, 4-4
Battery Saver .......cccccceveiiiiiiiiieiinnnn, 21-
Carrying harnesses ................ 3-5-3-7
Code plug replacement .................... 4-5
Controls and indicators ................... 3-1
Corrective maintenance .................. 4-4
Crane Control Functions (typical) ...3-10
Custom paddle levers & knobs......... 5-7
Data error checking ............cccccueee.e. 2-2
Frequency options ..........cccceveeeenees 1-3
Frequency selection .................... 3-22
Frequently asked questions.............. 1-3
Functional check .....................ooool 4-4

©03/2007, CATTRON-THEIMEG

General operating procedure .......... 3-5

Intelligent digital message protocol 2-1

Lever switch placement ................... 1-2
Lever replacement ..........cccccvvvvvnnnns 4-9
List of abbreviations .............cccccee... iii

Locomotive Control Functions .... 3-13

Maintenance instructions ............... 4-1
Maintenance philosophy ................ 4-1
Netting check ..........cccoeeeeii. 4-2
Notable performance & safety

Features ........ccccoeiiiiiiiiininenn, 1-2
Operate (OPR) relay ......ccccccvveeeen - 2-1
Operating frequency ................o.... .. 1-3
Operating instructions .................. .. 3-1
Optional accessories ..........cccuvueee <. 5-3

Overview, remote control systems .. 1-7

Index i



CATRSN

theimeg

Index
P
Paddle switch placement ................ Safety considerations ................... 2-1
Power On Self Test (POST) ........... Safety & security features ............ 2-1
Power ON/OFF switch ............. 3-1, 3-2 Side mounted levers ............... 1-2, 3-2
Preventive maintenance ................. Standard specifications ................. 1-5
Push To Operate bar switch...... 2-2, 3-2 Switches ... 3-2, 3-3
R Switch diagnostic mode ................ 3-17
Radio control operator’s duties:
General Equipment ................. TALKBACK ™ option .......ccccee..... 3-3
EOT Crane ......ccccoovvvivvvinennn. Technical Abbreviations ................. iii
Locomotive ........ccccevvveveeenenn. Transmit/Low Battery indicator .... 3-3
Replacement items ........c.......... 4-4, 5-1 Troubleshooting guide .................. 4-3
Replacements: Typical method of operation ........ 2-2
Battery pack .........ccccceveiinenenn.
Address code plug ........oceeennnn.
Paddle lever .........cccoceeeeeennnn,
External Antenna ....................
Index ii ©03/2007, CATTRON-THEIMEG



CATRSN

theimeg

RECOMMENDED SAFETY RULES
FOR PORTABLE REMOTE CONTROLLED (PRC) CRANES

For the purpose of these rules, Portable Remotdr@oor PRC refers to Radio Frequency (RF)
Controls. The information contained herein is baseddata gathered from various users of portable
remote control crane system®Ve emphasize that the recommendations containdterein are not
intended to supersede the rules or regulations ofuo customers, or the rules and reqgulations of

any applicable local, state, or federal governmenrganizations. It must be fully understood that

the recommendations contained herein are provided solelfor your consideration and possible

adoption.
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1. PREFACE.
1-1. Electric Overhead Traveling (EOT) Cranes tgfjcoperate in three motions. They are large,

1-2.

1-3.

1-4.

bulky pieces of equipment that handle heavy lodflsiently at comparatively high speeds.
Frequently, they are operated in restricted ardarevworkmen are engaged in various tasks on
the floor below. Under these conditions crane ajoes using Portable Remote Control (PRC)
must take great care, and workmen must be congtamtihe alert if accidents are to be avoided.

The following guidelines have been carefulbgembled and are promoted to indicate just how
important _yourcareful and thoughtful actions are in helping totgct you and your fellow
workers from harm, and also to prevent equipmentadge.

These guidelines cover cranes when they aeeatipnal in Portable Remote Control (PRC)
mode by Radio Frequency. If a crane is operatau frab or pendant control, the PRC system’s
controller(s) should be completely isolated by remg the battery and held under lock and key.
A routine pre-shift inspection of the crankes a lot less time than repairing a crane sufferin
from a major problem. In addition, such pre-simfipections are to be considered as ‘safety
basics’ which are an important part of a crane aoe’s duties.
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2. OPERATOR SAFETY BASICS. Before starting your shift as the crane operatoy, ghould
make sure the crane has a current inspectionicatéfand that qualified personnel have carried

out the following inspections and checl$ any item below does not pass inspection, stoould

notify your supervisor immediately. In many cadés, problem will need to be fixed before you
are allowed to operate the crane. In addition,ydid realize that the person now reading these
instructions is primarily responsible for his or fogvn health and safety

2-1  Area Inspection.

Take a good look around the work area for any abstns.
Check that the rails are intact and not bent oratged.
Make sure there are no oil or brake fluid leakshmnarea below where the crane travels.

Make sure rail stops are present, physically seamé free of damage at the end of all crane
rails.

Check that walkways are sturdy and have handragslders are not to be loose and all rungs
are to be in place.

2-2. Crane Inspection(mechanical & structural).

Make sure all moving machinery has protective gsiandtalled over moving parts.

Make sure all bridge and trolley rail stops aredeel or bolted in position with no evidence
of damage from bridge or trolley impact.

Check for proper fluid levels and make sure albgeefittings are lubricated to manufacturer
recommendations.

Check for broken welds and cracks in the bridgecstire.
Check for wheel damage, broken welds on the frame drum damage.
Check the wheels for flange wear, cracks, holesjsible signs of bearing damage.

Make sure wire rope drums show proper wire ropeflatyexample, each wire rope must lay
in its own groove. This does nmean in the non-grooved area in the center ofithm.

Make sure wire rope size is correct for the sheaverk for either oversized or undersized
rope that will not lay in the sheaves correctly.akd sure the sheaves show no evidence of
rope corrugation and have the proper wall thickness

Look for any type of bluing on the brake drums whindicates excessive heat. Make sure
there are no protruding rivets from the brake sh@&@samine the shoes for glazing.

Look for carbon dust around the inspection covémlectric motors. Smell for any type of
burning smells. Check for any type of burning tectical covers. Make sure all protective
covers are installed.

Check the festoon system for proper connections iagdect all hooks connecting the
festoon to the holding wire.

Load bearing parts such as blocks and hooks shel ho signs of damage and be in perfect
working order.
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Operational Safety Check As a crane operator, you should satisfy yourskthe following.

If any item below does not meet the checklist gateyou shall immediately notify your
supervisor. In many cases, the problem will neebe fixed before you are allowed to operate
the crane._Remember that the person now readeseg timstructions is primarily responsible for
his or her own health and safety

Horns, buzzers and all other warning devices sieih working order.

All controls shall be in good working order.

STOP Buttons (when equipped) shall be in workirdgor

The load brakes shall hold the load safely atimiks. The only way to ensure this is through
a load test and inspection.

The ‘raise’ and ‘lower’ limit switches shall worlogectly to help prevent two-blocking and
accidental floor contact.

PERSONS AUTHORIZED TO OPERATE REMOTE CONTROLLED CRANES.

Only properly trained employees who have been dessggl by management shall be
permitted to operate the crane.

Both the operator and management shall insuredheat controller to operate the crane is
selected and that any spare equipment capablentfolling the crane is completely isolated
and held under lock and key.

The crane shall not be operated by personnel whaataead and understand the signs,
notices and operating instructions.

The crane shall not be operated by personnel wtiossly defective eyesight or hearing,
personnel under the influence of drugs or alcohat will impair judgment, or personnel
who may be suffering from a disease which may cahigsical failure.

TRAINING CHECKLIST FOR OPERATORS OF REMOTE CONTR OLLED CRANES.
As a minimum, Portable Remote Control Operators shk:

have knowledge of hazards inherent to crane operati

have knowledge of safety guidelines for portabteate controlled cranes.
have the ability to judge distance to stationarjects.

have knowledge of the portable remote control systentroller’s operation.
have performed limit switch test procedure befgrerating the crane.

have performed hoist, trolley and bridge brake pestedure before operating the crane.
have instructions as to plugging of crane motiohgnvand where authorized.
observe signal lights on crane.

avoid striking any obstructions.

check for proper clearance of lifts or hooks befoi@/ing bridge or trolley.
properly store the portable remote controller whehin use.

know how to properly transfer the portable remaetmller to another person.
report unsafe or unusual operating conditions.

use caution in approaching bridge or trolley erupst

know the crane’s capacity.

keep body clear of lifts, avoiding ‘pinch’ points.

Inspect cables and hooks.

©03/2007, CATTRON-THEIMEG Cranesafety — page 3



CATRSN

theimeg

5. THE OPERATING AREA FOR THE REMOTE CONTROLLED CRANE.

Unobstructed aisles between equipment, stock,sékl be maintained for the PRC crane
operator's movement. These aisles should be anumiof 3 feet wide (1m) or per local
regulations.

PRC crane operators shall always position themsetva safe location with the best view of
the crane they are controlling and never operaectane blindly. They shall always keep
the crane and load in sight, staying as close agtipal to the crane load while maintaining a
safe harms-way distance. Operators shall nevetignothemselves or others underneath the
load or in a ‘pinch’ point.

6. THE HAND-HELD PORTABLE REMOTE CONTROLLER.

Typically, the portable remote controller incorpgesa a Push-To-Operate (PTO) bar or
START button, and its motion switches are springireto OFF. The PTO bar acts as a
guard for these switches to prevent movement of diame if one of the switches is
accidentally bumped. These switches and the PT@nbat_nevebe mechanically blocked
in any ‘ON’ position.

Using the power ON/OFF switch(es), the portableatentontroller shall be switched ‘OFF
when not in use. When the controller is equippéti & STOP button, it shall be set to the
‘STOP’ position_beforeswitching off power to the controller. In addiiaf equipped with a
key, the key should be removed after use and keptsecure location.

A prescribed, controlled, storage space shall beiged for portable remote controllers. All
controllers shall have their batteries removed badplaced there when not in use. This
precaution is intended to prevent unauthorized guersl from operating the remote
controlled crane.

When an operator is putting on or taking off thatooller by means of its belt loop strap,
carrying harness, or shoulder strap, the contrelall be switched OFF beforehand, using
the appropriate ON/OFF switch(es). When the cdletres equipped with a STOP button, it
shall be set to the ‘STOP’ position befemitching off power to the controller.

The portable remote controller shall always be avatl ‘OFF when not in use and, when
practical, stored under lock and key.
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7. OPERATING THE REMOTE CONTROLLED CRANE.

All crane limit switches shall be checked at theyibeing of each turn or when a new
operator takes control of the crane. While chegkime limit switches, the hoist shall be
centered over an area free of personnel and equipsoethat if the limit switches fail, and
the hook and block assembly falls, no one willdgared and no equipment will be damaged.

The limit switches shall never be used as a regitgping devices. They are intended to be
protective devices only.

The bridge and trolley brakes shall be tested athbéginning of each turn or when a new
operator takes control of the crane. They shoeldebted with the bridge and trolley at low
speed.

When lifting maximum or near maximum loads, therap@ shall test the hoist brakes by
raising the load a few inches from the floor. tfidt brakes do not hold, the load shall be
immediately lowered to the floor and a report maxthe supervisor.

Do not make lifts in excess of the rated capaditihe crane.

When making lifts, the bridge and trolley shall centered directly over the load to prevent
load swinging when the load is raised.

Side pulls shall be made only with the permissidnamd under direct supervision of
management. When such a lift is being made, operahall not position themselves in the
line or path of travel of the load, but shall oger¢éhe crane from a position to the side
opposite to the path of travel.

When raising or lowering a load, proceed slowly amake certain the load is under control.
Tag lines shall be used for handling lengths okpldads. Take the slack out of the chains
or slings gradually. Make sure all personnel &ardbefore making a lift.

PRC crane operators shall keep all parts of thettids away from the load and never
position themselves under the load.

Do not make a lift or move the crane if anyonenia position to be injured.

If a PRC crane operator is being helped, he orssla#l not move the crane until he or she
receives an ‘all clear’ signal from the helper(s).

Loads shall not be carried over workers' heads.

If anyone is in the path of travel, the portablmoge control crane operator shall stop and
clear the area before proceeding.

Bumping into runway stops or into other cranestendame runway is prohibited.

When moving the crane, the PRC crane operator sfekle sure the hook block, attachment
and/or cables will not fall on nearby equipment.

The PRC crane operator shall not drag slings, shaitt. along the floor. These could snag
on something on the floor, causing the cables &albrand strike the operator or a fellow
worker.

If gloves are not required for safety reasons, thlegll not be used when operating the
portable remote controller.
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7. OPERATING THE REMOTE CONTROLLED CRANE , continued.

All loose material or parts shall be removed frdme toad before starting the lift. Such
material can fall and injure people below.

The PRC crane operator shall hoist lifts high emowagclear all apparatus and workers below
the crane.

Plugging shall not be used as a regular meansoppstg the crane and should be used for
emergency stops only. If approved, plugging shauly be performed as dictated by plant
operating procedures.

If PRC crane operators are asked to do somethieg ltblieve unsafe, they shall call their
supervisors for advice.

PRC crane operators shall never permit anyoned® on the load or hook except when
authorized by their supervisor.

When another crane on the same runway is statiomiginyor without a load, the PRC crane
operator shall maintain a safe distance betweercrdige being operated and the stationary
crane. In a power outage, the PRC crane operhtdr set the ON/OFF switch(es) on the
controller to ‘OFF’, keeping them in the OFF pasitiuntil power is restored.

If the PRC crane fails to respond correctly, therapor shall stop operation immediately by
setting the ON/OFF switch(es) on the controlletQ&F'. When the controller is equipped
with a STOP button, this shall be set to the ‘ST@®&Sition_beforeswitching off power to
the controller. The fault condition shall be repdrimmediately to a supervisor.

Outside cranes subject to movement by winds, stoetes shall be securely anchored when
left unattended. If the crane is equipped withiidde parking brake, it shall also be set.

8. BOARDING THE REMOTE CONTROLLED CRANE (MAINTENANCE CREW).

The PRC crane shall not be boarded without peramssf the supervisor in charge of crane
operations in the area.

Using the power ON/OFF switch(es), the person bongrthe PRC crane shall switch the
portable remote controller to ‘OFF and take itlwtim or her on to the cranéWNhen the
controller is equipped with a STOP button, thislisha set to the ‘STOP’ position before
switching off power to the controller.

If the boarding party consists of more than ones@erone person shall be designated as the
leader of the boarding party.

The leader shall board the crane first, open aokl éut the main switch (securing it with a
padlock), and then signal the other members optrey that it is safe for them to board the
crane.

9. ON BOARD THE REMOTE CONTROLLED CRANE (MAINTENANCE CREW)

Head room is at a minimum in some crane cabs arsbome crane walkways. Caution shall
be exercised by all people on board such cranasd khats shall be worn at all times.

If the repair crew consists of more than one persme person shall be designated as the
crew leader.

Cranesafety — page 6 ©03/2007, CATTRON-THEIMEG



CATRSN

theimeg

9. ON BOARD THE REMOTE CONTROLLED CRANE , continued.

Warning signs shall be placed on the floor bendlaghcrane or suspended from the crane
indicating the crane is being serviced.

If any work to be done on the crane is carried ioutocations unprotected by standard
handrails, safety belts shall be worn by all crewmbers working in such unprotected
locations.

All tools and equipment shall be moved onto theeray the use of hand lines. All tools and
equipment shall be securely attached to hand lines.

If it is necessary to have the control circuitstba crane energized, the repair crew leader
shall open all power circuits to the motions befdesing the main switch.

If, during the course of repairs, it becomes nemgsto move the crane, it shall be the
responsibility of the crew leader to insure thdt mdrsonnel located on, and within the
operational area of the crane are in a safe paostid of harms-way. In addition the crew
leader shall insure all tools and materials aravstbor tightly restrained before the crane is
moved.

When the repair work is completed, the crew leatiatl see that all crew members are off of
the crane before he or she closes the main switch.

If more that one person is on board the PRC crame person shall be made responsible for
seeing that all workers are off the crane befoeepbrtable remote controller is returned to
operational use.

10. REMOTE CONTROLLED CRANE UNDER REPAIR.

All persons operating other cranes on the samealjacent runways shall be notified before
anyone boards the subject crane. Such notificalmuld include limitations of adjacent
crane movement while others are on board.

PRC cranes which have been pre-positioned for re@aid cannot be moved should be
protected against being bumped by other cranes@®mnunway. Suitable bumpers adequate
for the job should be installed on the exposedssafeéhe crane under repair and as far away
from the crane as possible, with a minimum distasfc20 ft. (approximately. 6.1 m). The
location of these bumpers shall be indicated byligits so that they are clearly visible to
other persons operating cranes traveling on theesamvay. When it is impossible to use
bumpers for protection, red lights shall be placedlear view of other persons operating
cranes on the same runway to indicate the reddricéeel zone. It is desirable that such red
lights be located a minimum of 20 ft. (approx. BiLfrom the crane under repair.

All operators of cranes on the same runway mushfoemed of the repair work, thoroughly
instructed as to what their conduct should be ler duration of said repairs, and informed
when repairs are completed.
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10. REMOTE CONTROLLED CRANE UNDER REPAIR , continued.

When there is a runway adjacent to the runway oictwtine crane is being repaired, and if
any hazard exists involving repairmen, red lightallsbe placed in clear view of persons
traveling on the adjacent runway to indicate th&trigted travel zone. It is desirable that
such red lights be located a minimum of 20 ft. (agp6.1 m) from the crane under repair.
When it is necessary to operate cranes on adjageways, such cranes shall come to a full
stop before entering the restricted area. Crarse®ling on adjacent runways may only
proceed through the restricted area when permidsasnbeen received from a signalman
posted for this purpose.

Access of persons to and from the crane being neppahall be under the control of the
repair crew leader.

The floor area below the point where crane repaiesbeing made shall be roped off and
posted with danger signs.

Handling of all small tools and materials, etc.nfrground level to workers above shall be
accomplished through the use of hand lines. Too#erials, etc. shall not be tossed from
the crane to the ground level and vice versa.

If crane repairs make it necessary for crew memtmevgork on areas of the crane other than
those protected by standard handrails, such crewlbaes shall wear approved safety belts.

If it is necessary to move the crane to check #dopmance of operation, the crew leader
shall designate who remains on the crane. The trader shall insure that all personnel
located on, and within the operational area of ¢hene are physically located in a safe
position out of harms-way. In addition the crewader shall insure all tools and materials are
stowed or tightly restrained before the main swiitshclosed and the crane is put into
operation.

Upon completion of repairs, it is the crew leaddtsy to personally insure that each person
has left the crane and is clear befbeeor she removes the lock above the main switch a
the crane is put back in operation.

11. THE CONDITION OF THE REMOTE CONTROLLED CRANE. Itis recommended that a
written report be sent to your supervisor whene/ger detect any condition that makes the crane
unsafe. Many plants supply printed forms for fhuspose. The PRC crane operator shall fill out
these forms and turn them in at the end of each. sl@ertain faults which the PRC crane
operator may detect will be so critical that thener must be shut down at once and not operated
until the fault is corrected. Typical check lisgrs may include some or all of the following:

Condition of hoisting cable, drum, and hook blokmoken strands, clipped sheave wheels,
etc.).

Condition of brakes (hoist, trolley and bridge).

Oil or brake fluid leaks on the runway area.

Alignment of bridge (screeching or squealing whémdiicate that bridge is out of line).
Condition of bridge structure (broken welds, craakd distortion).

Broken, cracked or chipped rails on bridge or rupwa
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11. THE CONDITION OF THE REMOTE CONTROLLED CRANE , continued.

Condition and security of trolley and bridge raihdestops (missing or damaged from
impact).

Condition of all limit switches.
Conditions of controls (electrical or mechanicaledés that may lead to faulty operation).
Condition of electric motors (carbon dust arourgpection covers indicate worn brushes).

Condition of gears (grinding or squealing may madack of lubrication or foreign materials
in gear teeth).

Frequent overload relay tripping of power circuits.

Mechanical parts loosened by vibration (loose gyebvers, etc.).

Wheel condition (flange wear, cracks, holes, oiblessigns of bearing damage).
Bumpy riding (worn wheels).

Worn collector shoes or bars.

Burned out, broken, or inoperable warning or sidigglts.

Unintended stopping or starting of any crane mgotiarning device, light or auxiliary
function.

Condition of walkways and ladders (missing or lobaadrails, ladder rungs, etc.)

Portable Remote-controlled Crane operators shalk mttempt to make any repairs by themselves.
The fault condition(s) shall be reported to a supesor to enable repairs to be carried out by suitab
gualified personnel.

END

Internet Address for All CATTRON-THEIMEG ™ Companies: www.cattron-theimeg.com

©03/2007, CATTRON-THEIMEG Cranesafety — page 9



CATIREN

theimeg

This page intentionally left blank.

Cranesafety — page 10 ©03/2007, CATTRON-THEIMEG



CATRSN

theimeg

RECOMMENDED SAFETY RULES

FOR PORTABLE RADIO REMOTE CONTROLLED (PRRC) LOCOMOT IVES

The information contained herein is based on datheged from various users of portable radio remote
control locomotive systemsWe emphasize that the recommendations containdterein _are not
intended to supersede the rules or regulations ofuo customers, or the rules and regulations of

any applicable local, state, or federal governmenirganizations It must be fully understood that

the recommendations contained herein are provided sokelfor your consideration and possible

adoption.
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1. PREFACE.
1-1. Locomotives operate in two motions. They large, bulky pieces of equipment that handle

1-2.

1-3.

heavy loads efficiently at comparatively high speedQuite frequently they are operated in
restricted areas where workmen are engaged inustasks or there is pedestrian or vehicular
traffic. Under these conditions locomotive opersitesing Portable Radio Remote Control must
take great care, and workmen must be constantth@alert if accidents are to be avoided.

The following guidelines have been carefulbgenbled and are promoted to indicate just how
important _yourcareful and thoughtful actions are in helping totect you and your fellow
workers from harm, and also to prevent equipmentadge.

These guidelines cover Locomotives when they areratipnal in Portable Radio Remote
Control (PRRC) mode. If a locomotive is operatednfrcab control, the PRRC system’s
controller(s) should be completely isolated by remg the battery and stored under lock and
key.

A routine pre-shift inspection of the locomotivéea a lot less time than repairing a locomotive
suffering from a major problem. In addition, symie-shift inspections are to be considered as
‘safety basics’ which are an important part of @olmotive operator’s duties.
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OPERATOR SAFETY BASICS. Before starting your shift as the locomotive operayou
should make sure the locomotive has a current atgecertificate and that qualified personnel
have carried out the following inspections and &kec If any item below does not pass
inspection, you should notify your supervisor immagely. In many cases, the problem will
need to be fixed before you are allowed to opetsdocomotive. In addition, did you realize
that the person now reading these instructionsimguily responsible for his or her own health
and safety?

Area Inspection.

» Take a good look around the work area for any abstns.
* Check that the rails are intact and not bent oratged.

* Make sure there are no fresh oil or fluid leakglentrack bed below where the locomotive is
standing.

* When installed, insure rail stops are physicallguse and free of damage at the end of the
rail track.

Locomotive and Rail Car Inspection(mechanical & structural).

» Check for proper fluid levels and make sure albgeefittings are lubricated to manufacturer
recommendations.

» Check the locomotive and rail car wheels for flamgear, cracks, holes, or visible signs of
bearing damage.

» Check all locomotive and rail car hoses and coggliior wear and physical damage.
Operational Safety Check As a locomotive operator, you should satisfy rgelf of the
following. If any item below does not meet the dkest criteria, you shall immediately notify
your supervisor. In many cases, the problem wakdto be fixed before you are allowed to
operate the locomotive. Remember that the persenreading these instructions is primarily
responsible for his or her own health and safety

* Horn, headlight, bell, and all other warning desgishall be in working order.
» All locomotive manual (cab) controls shall be irogovorking order.
* STOP Buttons (when equipped) shall be in workirdpor

* The locomotive and railcar braking systems (inatgdithe application of sand when
equipped) are fully operational. The only way tewe this is by testing under ‘MANUAL’

(cab) contral

PERSONS AUTHORIZED TO OPERATE REMOTE CONTROL LOCOMO TIVES.

* Only properly trained employees who have been dasggl by management shall be
permitted to operate the locomotive(s).

* The locomotive shall not be operated by personte @annot read and understand the signs,
notices and operating instructions.

* The locomotive shall not be operated by a persotin weriously defective eyesight or
hearing, personnel under the influence of drug®loohol that will impair judgment, or
personnel who may be suffering from a disease wimai cause physical failure.
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TRAINING CHECKLIST FOR OPERATORS OF REMOTE CONTR OLLED

LOCOMOTIVES. As a minimum, Locomotive Operators shall:

have knowledge of hazards inherent to locomotiveragmon

have knowledge of safety rules for remote contdoleeomotives

have the ability to judge distance to stationarjects

have knowledge of the PRRC system controller’s afp@m — see customized operational
description provided with the controller

inspect all aspects of the locomotive in manuakaipen before commencing remote control
operation

have performed pre-departure brake test procediim@anual operation before commencing
remote control operation

know how to transfer the locomotive from ‘MANUALOtREMOTE’ Control

be familiar with the procedure for testing all cgtérnal features

observe all signal lights and other railroad sigrptievices

avoid striking any obstructions

check for proper clearance before entering builsliredc.

properly store the portable radio remote contrallben not in use

know how to properly transfer the portable radimoge controller to another person

report unsafe or unusual operating conditions

use caution in approaching all crossings

keep body clear of the rail track and avoid ‘pinpbints

5. THE OPERATING AREA FOR THE REMOTE CONTROLLED LOC OMOTIVE.

PRRC operators shall always position themselvesgsafe location with the best view of the

train they are controlling and never operate ticeaotive blindly.

Operators shall always keep the train and locoreatisight, staying as close as practical to
the locomotive while maintaining a safe harms-wesyashce.

Operators shall follow their Employer’s Safety Rayjlerocedures, and Directives in regard to
riding on, walking in front of, and boarding/de-bdiag at the leading edge of the train in

respect to its direction of travel.

Operators shall never position themselves or otimeaspinch’ point between rail cars, other

locomotives, or track side structures.

Operators shall never position themselves betwaenails of tracks.

6. PRE-DEPARTURE CHECKS UNDER MANUAL CONTROL.

When installed, insure the STOP buttons locatedhensides of the locomotive are pulled
‘OUT’ immediately before boarding the locomotive.

When installed to the locomotive, insure: (1) Reen@bntrol Disconnect Switch is set to
‘OFF, (2) MANUAL/REMOTE Transfer Switch is set tdMANUAL’, and (3)
MANUAL/REMOTE Air Valves are in the ‘MANUAL’ (down)position.
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6. PRE-DEPARTURE CHECKS UNDER MANUAL CONTROL , continued.

Perform all locomotive pre-departure tests accaydia the locomotive manufacturer's

operation manual. Do not proceed unless the lotems operating satisfactorily according

to the manufacturer's instructions.

All non-motion control functions (Horn, headlighigll, sanders, uncouple, etc.) shall be
checked at the beginning of each turn when a new operator takes control of the
locomotive.

All braking functions shall be checked independettlinsure the locomotive is responding

correctly to all brake applications and release moamds. Observe gages in the cab for
proper readings and verify the brake mechanismabigts operate properly.

Test train brakes (if equipped).

7. THE PORTABLE RADIO REMOTE CONTROLLER.

Typically, the portable radio remote controller oangorates a Push-To-Operate (PTO) bar
and its THROTTLE switch will spring return to IDLEThe PTO bar acts as a guard for the
throttle switch to prevent movement of the locowetif the switch is accidentally bumped.
The THROTTLE switch and the PTO bar must nevermechanically blocked in any ‘ON’
position.

When the portable radio remote controller incorpesa ‘Vigilance’ system in place of the
Push-To-Operate (PTO) bar, the designated VIGILANZEhbutton, bar switch, or toggle
switch may need to be momentarily depressed teateita motion control function. The
designated VIGILANCE pushbutton, bar switch, or gieg switch must _neverbe
mechanically blocked in the ‘ON’ position.

Direction and brake levers normally have no sprietyrn and will stay where they are
placed. Although the PTO Bar is not normally regdifor brake apply commands, it must
be depressed to release the independent brakewlasid equipped, the train brakes.

Using the power ON/OFF switch(es), the portableoradmote controller shall be switched
‘OFF when not in use. When the controller is gqp&id with a STOP button, it shall be set
to the ‘'STOP’ position beforswitching off power to the controller. In additiof equipped
with a key, the key should be removed after usekapd in a secure location.

To prevent unauthorized personnel from operating rdmote controlled locomotive, a
prescribed, controlled, storage space shall beigedvfor portable radio remote controllers.
All controllers shall have their batteries remowed be stored there when not in use.

When an operator is putting on or taking off thatoaller by means of its belt loop strap,
carrying harness, or shoulder strap, the contreleall be switched OFF beforehand, using
the appropriate ON/OFF switch(es). When the cdletres equipped with a STOP button, it
shall be set to the ‘STOP’ position befemitching off power to the controller.

The portable radio remote controller shall alwagsslitched ‘OFF when not in use and,
when practical, stored under lock and key.
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8. TRANSFERRING THE LOCOMOTIVE TO RADIO REMOTE CONT ROL.

 Both the operator and management shall insure treeat controller to operate the
locomotive is identified and selected.

* Both the operator and management shall insure dhgt spare equipment capable of
locomotive control is completely isolated and stibwader lock and key.

* Immediately before transferring the locomotive fraMANUAL’ to ‘REMOTE’ control,
insure the locomotive cab controls are set asuaio

= Throttle to ‘IDLE’

= Reverser to ‘NEUTRAL’ with handle removed

= Independent Brake Lever to ‘RUN’ position and Harrémoved
= Automatic Brake Lever to ‘LAP’ position and handé&noved
= Double Heading Cock to trailing position (MU - opagon)

= MANUAL/REMOTE Air Valves to ‘REMOTE’ (up) position
= Remote Control Disconnect Switch to ‘ON’ position

= MANUAL/REMOTE Transfer Switch to ‘REMOTE’ position

9. PRE-DEPARTURE CHECKS UNDER RADIO REMOTE CONTROL. Following is a
typical pre-departure checkout procedure based wptypical configuration. Refer to the
information supplied with the equipment for the @pe checkout procedure.

» With the remote controller set to ‘OFF’, check leagylinder for air pressure. The red
external locomotive lights (if equipped) shouldiilinate, indicating independent brakes are
applied.

» Set remote controller to ‘ON’. When applicableeck the PRRC system display(s) for any
fault/alarm conditions and__correcthe same _before operating the appropriate
ALARM/SYSTEM RESET switch.

* With Push to Operate (PTO) Bar depressed, moventtependent brake lever on remote
controller to release (REL). Independent brakesulh release and the red external
locomotive lights should extinguish.

* Move independent brake lever on remote controtieart ‘apply’ position (SA = Slow Apply,
QA = Quick Apply). Independent brakes should appith corresponding external red lights
illuminated.

* Move independent brake lever on remote controbelEMG’ (emergency) position. When
equipped, train brakes should apply alomith independent brakes. When equipped, sand
should also be applied.

« Move direction lever on remote controller to ‘FORWR’. Forward direction should be
selected, as indicated by the clear external lo¢twtights (if equipped) illuminating.

* Move direction lever on remote controller to ‘REVER. Reverse direction should be
selected as indicated by the amber external lodembghts (if equipped) illuminating and
the clear lights extinguishing.
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9. PRE-DEPARTURE CHECKS UNDER RADIO REMOTE CONTROL , continued.

Move direction lever on remote controller to cenfdEUTRAL’ position. ‘NEUTRAL’
should be selected as indicated by both amber lead lgghts extinguished.

With independent brakes released (PTO must be slegmteand maintained) and a direction
selected, advance THROTTLE lever on remote comiradl first ‘step’. The green external
locomotive lights (if equipped) should illuminatedathe locomotive should move.

Release Push to Operate (PTO) Bar on remote ctamtrarhrottle should return to ‘idle’ and
independent brakes should apply, stopping the lotiom (red external locomotive lights
illuminated and green lights extinguished).

With independent brakes released (PTO must be slegmteand maintained) and a direction
selected, advance THROTTLE lever on remote comirddl first ‘step’. The green external
locomotive lights should illuminate and the locometshould move.

Tilt remote controller 60° or more. Throttle shdukturn to ‘idle’ and independent brakes
should apply, stopping the locomotive (red extetaabmotive lights illuminated and green
lights extinguished). Return the remote controtterthe upright position and independent
brakes should release (red external lights extsigd).

With independent brakes released (PTO must be siegmteand maintained) and a direction
selected, advance THROTTLE lever on remote comirddl first ‘step’. The green external
locomotive lights should illuminate and the locometshould move.

Set remote controller to ‘OFF’. Throttle shoulduret to ‘idle’ and independent brakes
should apply, stopping the locomotive (red extetaabmotive lights illuminated and green
lights extinguished).

De-board the locomotive and assume an operatingiggoon the ground next to the
locomotive. Set remote controller to ‘ON’. Withdependent brakes released (PTO must be
depressed and maintained) and a direction seleathdnce THROTTLE lever on remote
controller to first ‘step’. The green external doeotive lights should illuminate and the
locomotive should move. Immediatedjter the locomotive starts to move, push in a BTO
switch (if equipped) on side of locomotive. Thedmotive should stop and independent
brakes should apply. Repeat this step with alDBBwitches. STOP switches should be
checked daily. If the above checks have been ssitdgscompleted, the locomotive is now
ready for remote control operation.

10. OPERATING THE REMOTE CONTROLLED LOCOMOTIVE.

When ready to move the locomotive for the firstejrproceed slowly and make certain the
load is under control.

Take the slack out of the couplers gradually an8ensure hands and other objects are clear
before making command.

Keep all parts of the body away from the rollingcht

Do not walk on the tracks between the rails

Do not move the locomotive or train if anyone isaiposition to be injured.
If anyone is in the path of travel, stop and sotlredhorn before proceeding.

Locosafety — page 6 ©03/2007, CATTRON-THEIMEG



CATRSN

theimeg

10. OPERATING THE REMOTE CONTROLLED LOCOMOTIVE , continued.

If gloves are not required for safety reasons, thlegll not be used when operating the
portable remote controller.

PRRC operators shall not use a STOP switch, VIGICANswitch or Push-to-Operate bar as
a utility stopping device.

If PRRC locomotive operators are asked to do somgtthey believe unsafe, they shall
contact their supervisor for advice.

PRRC locomotive operators shall never permit anyionede in the locomotive cab except
when authorized by their supervisor.

Heavy bumping of cars or rail stops is prohibited.

When leaving the locomotive for any reason, seidbemotive throttle to ‘IDLE’, apply the
brakes, and set the ON/OFF switch(es) on the cltettio ‘OFF’. When the controller is
equipped with a STOP button, this shall be seh&'S$TOP’ position beforswitching off
power to the controller.

If the locomotive fails to respond correctly undemote control, the operator shall stop
operation immediately by setting the ON/OFF swigsf)(on the controller to ‘OFF. When
the controller is equipped with a STOP button, #hall be set to the ‘STOP’ position before
switching off power to the controller. The fautindition shall be reported immediately to a
supervisor.

Do not allow any unauthorized person to operatassist with the operation while in Radio
Remote Control.

Do not operate the Remote Controller from a disanbere the locomotive, railcars, rail-
track, and all surrounding objects are not visible.

Under no circumstances should an operator oveamyeof the safety features built into the
PRRC system aihe locomotive.

11. BOARDING THE REMOTE CONTROLLED LOCOMOTIVE (MAINTENANCE CREW).

The PRRC locomotive shall not be boarded withoamngesion of the supervisor in charge of
railroad operations in the area.

Using the power ON/OFF switch(es), the person bogrthe PRRC locomotive shall switch
the portable radio remote controller to ‘OFF arakd it with him or her on to the
locomotive When the controller is equipped with a STOP ditthis shall be set to the
‘STOP’ position_beforeswitching off power to the controller.

If the boarding party consists of more than ones@erone person shall be designated as the
leader of the boarding party.

The leader shall board the locomotive first, se¢hecthrottle and brakes, and then signal the
other members of the party that it is safe for therboard.
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12. ON BOARD THE REMOTE CONTROLLED LOCOMOTIVE (MAINTENANCE CREW).

Headroom is at a minimum in some locomotive calitsansome engine walkways. Caution
shall be exercised by all people on board suchnhmtives. Hard hats shall be worn at all
times.

If the maintenance crew consists of more than @amegm, one person shall be designated as
the crew leader.

The leader shall mark all locomotives that havenbere-positioned for maintenance with a
blue flag The locomotive shall not be coupled to, or moiredny manner, while the blue

flag is in position. The leader is solely respofesilor removing the blue flag before moving
the locomotive, or when maintenance has been cdetple

Warning signs shall be placed on the front, read, laoth sides of the locomotive to indicate
that maintenance is being carried out.

If it is necessary to have the control circuitstbe locomotive energized, the leader shall
insure that traction power is disabled (i.e. getoerield switch set to the ‘OFF’ position).

If, during the course of maintenance, it becomess®ary to move the locomotive, it shall
be the responsibility of the crew leader to indina all personnel located on, and inside the
locomotive are in a safe position out of harms-way.addition the crew leader shall insure
all tools and materials are stowed or tightly r@sted, all doors are secured, and the blue flag
is removed before moving the locomotive.

When the maintenance work is completed, the legkdall see that all personnel are off the
locomotive before he or she re-enables tractiongoow

If more that one person is on board the locomotwve, person shall be made responsible for
seeing that all personnel are off the locomotivimitgethe portable radio remote controller is
returned to operational use.

13.  REMOTE CONTROLLED LOCOMOTIVE UNDER REPAIR.

All persons operating other locomotives on the sameadjacent tracks shall be notified
before anyone boards the subject locomotive. Sotification should include limitations of
adjacent locomotive movement while others are @ardho

If it is necessary to have the control circuitstbe locomotive energized, the leader shall
insure that traction power is disabled (i.e. getoerield switch set to the ‘OFF’ position).

The leader shall mark all locomotives that havenbhee-positioned for repairs, and cannot
be moved during repairs, with a blue flaghe locomotive shall not be coupled to, or moved
in any manner, while the blue flag is in positiofhe leader is solely responsible for

removing the blue flag when repairs have been cetrag!

Locomotives that have been pre-positioned for repaind cannot be moved during repairs,
shall be protected against being bumped by otloanhotives on the track. Suitable derailers
adequate for the job should be installed on botts ef the locomotive under repair and as
far away from the locomotive as possible with aimium distance of 100 feet. The location
of these derailers shall be indicated by red ligiitsced so that they are clearly visible to
other persons operating locomotives traveling enstime or adjacent tracks.
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13. REMOTE CONTROLLED LOCOMOTIVE UNDER REPAIR , continued.

When it is impossible to use derailers for protactired lights shall be placed in clear view
of other persons operating locomotives on the samadjacent tracks to indicate the
restricted travel zone. It is desirable that steth lights be located a minimum of 100 feet
(approx. 30.5 m) from the locomotive under repair.

All operators of locomotives on the same or adjatetks must be informed of the repair
work, thoroughly instructed as to what their cortdsiould be for the duration of said
repairs, and informed when repairs are completed.

When there is a track adjacent to that of the |lamtore being repaired, and if any hazard
exists involving repairmen, red lights shall becgid in clear view of persons traveling on the
adjacent tracks to indicate the restricted trawglez It is desirable that such red lights be
located a minimum of 100 ft. (approx. 30.5 m) frdma locomotive under repair.

When it is necessary to continue operation of lomtives on adjacent tracks, such
locomotives shall come to a full stop before emigrihe restricted area. Locomotives on
adjacent tracks may only proceed through the otsttiarea when permission has been
received from a signalman posted for this purpose.

Access of persons to and from the locomotive beapgired should be under the control of
the repair crew leader.

Warning signs shall be placed on the front, read, laoth sides of the locomotive to indicate
that repairs are being carried out.

Handling of all small tools and materials, etc.nfrground level to workers above shall be
accomplished safely. Tools, materials, etc. shatl be tossed from the locomotive to the
ground level and vice versa.

If it is necessary to move the locomotive to chéuk performance of operation, the crew
leader shall designate who remains on the locomotiVhe crew leader shall insure that all
personnel located on, and inside the locomotivepassically located in a safe position out
of harms-way. In addition the crew leader shalunme all tools and materials are stowed or
tightly restrained and that all doors are secueddre the locomotive is moved.

When the maintenance work is completed, the legkdall see that all personnel are off the
locomotive before he or she re-enables tractiongoow
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14. THE CONDITION OF THE REMOTE CONTROLLED LOCOMOTI VE. It is
recommended that a written report be sent to yopewisor whenever you detect any condition
that makes the locomotive unsafe. Many plants lsyminted forms for this purpose. The radio
control locomotive operator should fill out thesenhs and turn them in at the end of each shift.
Certain faults which the radio control locomotiveecator may detect will be so critical that the
locomotive must be shut down at once and not operantil the fault is corrected. Typical
check list items may include some or all of thédwing:

» Condition of engine, brakes, and auxiliary functigne., headlight, horn).

» Fresh oil or fluid leaks on the track bed below vehthe locomotive is standing.

» Broken, cracked or chipped rails.

» Condition of controls (electrical or mechanicalet#§ that may lead to faulty operation).
* Frequent overload relay tripping of power circuits.

* Mechanical parts loosened by vibration (loose gyebvers, etc.).

* Wheel condition (flange wear, cracks, holes, oiléssigns of bearing damage).

» Insufficient main reservoir air pressure or a bachpressor.

» Condition of hoses and couplings.

» Burned out, broken, or inoperable warning or sidigdits.

* Unintended stopping or starting of any locomotivetion, warning device, light or auxiliary
function.

Portable Remote-controlled Locomotive operators lshaot attempt to make any repairs by
themselves. The fault condition(s) shall be repattto a supervisor to enable repairs to be carreed
by suitably qualified personnel.

END

Internet Address for All CATTRON-THEIMEG ™ Companies: www.cattron-theimeg.com
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