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DANGER, WARNING, CAUTION, and NOTE Statements

DANGER, WARNING, CAUTIOMndNotestatements are used throughout this manual to
emphasize important and critical information. Yaust read thesg¢atemants tohelp ensure safety
and to prevent pduct damage. Theaagenents are defined below.

ADANGER

DANGERiIndicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury. This signal word is tdib®gted to the most extreme situations.

AWARNlNG

WARNINGIndicates a potentially hazardous situation which, if not avoided, could result |n
death or serious injury.

ACAUTION

CAUTIONIndicates a potentially hazous sitation which, if not avoided, could result in
minor or moerate injury. It may also be used to alert agaursafe practices.

NOTE: A NOTE statement is used to notify people of imsital, operation, programming,
or maintenance information that is important, but not hazard-related.



A WARNING

This manual instructs you how to use PulseStar«609. If yougdiste¢he inguctions,

information, and/or warranty in the manual, you could be assuming responsibility for dgmages,
costs, or injury incued by such disregard.

Do not touch any circuit components on the circuit board while the main AC power is qn.

Do not make any addressde or frequency channghanges in the transtter or recever
without first contacting Electromotive Systems.
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Welcomel!

Welcome to the PulseStars609 radio remote crane control system. Elettteo8ysteméas set a

whole new standard in radio-remote performance, dependability, and value with this unique new line
of modular transmitters andceivers. Whout a doubt, PulseStar«609 is the ultimate solution for
having precise, untethered, and safe control of overhead loads.

Using state-of-the-art synthesizer technology and the best circuit board manufacturing designs
available, Electromotive Systems has eliminated many afrihadiable and gxendable
electromechanical components found in traditional radio remote systems.

The PulseStars609 system consists of a receiver and a transmitter. The system uses PulseStar’s
synthesizer technology and operates over the 400-470 MHz band. PulseStar«609 is FCC approved
with no site license required.

PulseStar’s unique transmitter and receiver design provide a sophisticated, yet easy-to-understand,
efficient, and safe radio remote control. PulseStaddutar design has thelfowing advantages:

» Flexible design allows easy mixing and matching.
» On-board diagnostic allow easptibleshooting.
» Standardized spare parts; kits available.

« Simple design.
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PulseStar PBT-4-609 System

The PulseStar PBT-4-609 system consists of a GA609 receiver and PBT-4 transmitter kit. The PBT-
4-609 system is normally uséar remotecontrol of one (1) four motionjrayle-speed or twaspeed
crane.

GA609 Receiver

The GA609 receiver is provided with:

» Twelve motion relays for discreet output to adjustable frequency drives and/or contactors.
« Start relay.

« Horn relay.

* Active E-STOP relay.

 OPTION relay.

 Two SELECTOR relays.

» Self-diagnostics to ensure troekfree operton.

e 16-bit address security code (0¥&r,000 possibilities).

* Miniflex antenna with 330 foatange.

» |P65 weatherproof enclosure.
PBT-4 Transmitter Kit

The PBT-4 transmitter kit is provided with:
* PBT-4 transmitter:
» Eight two detent motion push-buttons.
e START/HORN push-button.
* OPTION push-button.
* Active E-STOP for immediate stopping action.
» Sleep Modeto increase battery life and emlta safety.
 Removable key switch for added security.
e 16-bit address security code (0¥&r,000 possibilities).
» Internal antenna witB30 footrange.
» IP65 enclosure.
e Carrying belt.
» Battery charger.

» Two rechargeable batteries.
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PulseStar PBT-5A-609 System

The PulseStar PBT-5A-609 system consists of a GA609 receiver and PBT-5A transmitter kit. The
PBT-5A-609 system is normally used for remote control of a single-speed or twooseeledad

crane with individual/combined control of trolley/hoists. The PBT-5A-609 system is also used on
three motion, single or two speed cranes with a magnet or vacuum lifter system.

GA609 Receiver

The GA609 receiver is provided with:

» Twelve motion relays for discreet output to adjustable frequency drives and/or contactors.
e Start relay.

« Horn relay.

* Active E-STOP relay.

* OPTION relay.

 Two SELECTOR relays.

» Self-diagnostics to ensure troekree operton.

» 16-bit address security code (0¥&r,000 possibilities).

* Miniflex antenna with 330 foatange.

» |P65 weatherproof enclosure.
PBT-5A Transmitter Kit

The PBT-5A transmitter kit is provided with:
* PBT-5A transmitter:
» Eight two detent motion push-buttons.
e START/HORN push-button.
* OPTION push-button.
 Two SELECTOR push-buttons.
» Active E-STOP for immediate stopping action.
 Removable key switch for added security.
» 16-bit address security code (0¥&r,000 possibilities).
» Internal antenna witB30 footrange.
* IP65 enclosure.
e Carrying belt.
- Battery charger.

» Two rechargeable batteries.
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PulseStar PBT-5A-609/6-2 System

The PulseStar PBT-5A-609/6-2 system consists of two (2) GA&8Sivers and one (1) PBT-5A
transmitter kit. The PBT-5A-609/6-2 system is normally used for remote control of two (2) single or
two speed overhead cranes on a single runway.

GA609 Receiver

The GA609 receiver is provided with:

» Twelve motion relays for discreet output to adjustable frequency drives and/or contactors.
« Start relay.

« Horn relay.

* Active E-STOP relay.

 OPTION relay.

 Two SELECTOR relays.

» Self-diagnostics to ensure troekfree operton.

e 16-bit address security code (0¥&r,000 possibilities).

* Miniflex antenna with 330 foatange.

» |P65 weatherproof enclosure.
PBT-5A Transmitter Kit

The PBT-5A transmitter kit is provided with:
* PBT-5A transmitter:
» Eight two detent motion push-buttons.
e START/HORN push-button.
* OPTION push-button.
 Two SELECTOR push-buttons.
* Active E-STOP for immediate stopping action.
 Removable key switch for added security.
» 16-bit address security code (0¥&r,000 possibilities).
* Internal antenna witB30 footrange.
* IP65 enclosure.
e Carrying belt.
» Battery charger.

» Two rechargeable batteries.
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PulseStar NVT-J33D-609 System

The PulseStar NVT-J33D-609 system consists of a GA609 receiver and NVT-J33D transmitter kit.
The NVT-J33D system is normally uskxt remotecontrol of a three speaverhead crane, or a

three speed overhead bridge crane with individual/combdoattol of two hoists or two ofley/

hoists. The NVT-J33D-609 system is also used on three motion, single or two speed cranes with a
magnet or vacuum lifter system.

GA609 Receiver

The GA609 receiver is provided with:

» Twelve motion relays for discreet output to adjustable frequency drives and/or contactors.
« Start relay.

* Horn relay.

* Active E-STOP relay.

* OPTION relay.

 Two SELECTOR relays.

» Self-diagnostics to ensure troekree operton.

» 16-bit address security code (0¥&r,000 possibilities).

* Miniflex antenna with 330 foatange.

» |P65 weatherproof enclosure.
NVT-J33D Transmitter Kit

The NVT-J33D transmitter kit is provided with:
* NVT-J33D transmitter:
» Dual axis three detent joystick.
» Single axis three detent joystick.
e START/HORN push-button.
* OPTION toggle switch.
* SELECTOR toggle switch.
» Active E-STOP for immediate stopping action.
 Removable key switch for added security.
» 16-bit address security code (0¥&r,000 possibilities).
» Internal antenna witB30 footrange.
* IP65 enclosure.
e Carrying belt.
- Battery charger.

» Two rechargeable batteries.
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PulseStar NVT-J33D-609/6-2 System

The PulseStar NVT-J33D-609/6-2 system consists of two (2) GA609 receivers and one (1) NVT-
J33D transmitter kit. The NVT-J33D-609/6-2 system is normally used for remote control )two
three speed overhead cranes on a singie/ay.

GA609 Receiver

The GA609 receiver is provided with:

» Twelve motion relays for discreet output to adjustable frequency drives and/or contactors.
« Start relay.

« Horn relay.

* Active E-STOP relay.

 OPTION relay.

 Two SELECTOR relays.

» Self-diagnostics to ensure troekfree operton.

e 16-bit address security code (0¥&r,000 possibilities).

* Miniflex antenna with 330 foatange.

» |P65 weatherproof enclosure.
NVT-J33D Transmitter Kit

The NVT-J33D transmitter kit is provided with:
* NVT-J33D transmitter:
» Dual axis three detent joystick.
» Single axis three detent joystick.
e START/HORN push-button.
* OPTION toggle switch.
* SELECTOR toggle switch.
» Active E-STOP for immediate stopping action.
 Removable key switch for added security.
» 16-bit address security code (0¥&r,000 possibilities).
* Internal antenna witB30 footrange.
* IP65 enclosure.
e Carrying belt.
» Battery charger.

» Two rechargeable batteries.
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How to Use This Manual

PulseStar«609 Instruction Manubbs a comprehensive introduction chapter that you should read
before installing, wiring, or operating the system. It introduces some of the many features of the
PulseStar«609 system.

Chapter 2 covers installing and wiring the receiver, as wellaasup and test prockires to make
sure the system is workinggmerly beforeyou begin rgular operation.

Chapter 3 covers each type of transmitter individually. Refer to this chapter to identify the
transmitter you have. This chap also covers how to set the address code and frequency channel,
start up, and how to operate the transmitter.

Chapter 4 gives you a basiotibleshooting guide, plus a checklist of things to look for before
calling Electromtive Systems for service. Inast cases, problems are minor and easy to solve.

Important System Information

Before working with the PulseStar«609 system, readusiaigrsand the following important system
information.

» Resistor-Capacitor (RC) surge suppressors must be used when the PulseStar<609 receiver is
controlling magnetic contactors.

 When not in use, the transmitrould be turned off and stored in a safe place toepie
unauthorized useffsom operding it.

» If the crane fails to respond properly, stggerdion immediately, turn off the transmitter, and
report the condition immediely to an appropriate technician or supervisor.

»  Wire the receiver circuit board to the crane’s ground.

 When using a standard external antenna mount itammaductive netal sirfacewith thesame
ground as the receiver circuit board. Remove any burrs from the antenna mounting hole and
scrape away any paint which mpgohibit the antena base from making agd grounccontact
with the surface. Make sure that the antenmepissurrounded by metal other mnductive
materials. Failure to properly install the antenna will result in intermittent operation.

* When using a gain flex external antenna make sure that your mounting location is at least 2
meters (6 feet) from any metallic or conductive objects. These objects midgrandth the
antenna and cause int@ttentoperation.

» Before working on the transmitter, turn off the key switch and remove the battery.
 When taking a break or changing the battery, turn the trigtesmif with the key switch.
* Always have a battery in the battery charger to ensure a fully charged batteaifabla.

» Perform initial setup or service work only if you have been authorized to do so. Use only
Electromotive Systems spare parts.

» If your facility has more than one PulseStar remote radio control system, and the systems operate
within 200 feet of one another, the frequency channels for each system must be at least two
channels apart. If the systems operate within 50 feet of one another, the frequencyfohannel
each system must be at leasethchannels apart.
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PulseStare609 System Overview

Introduction

This chapter introduces the basanceptuainformation that you should know before installing,
wiring, and opeating the PulseStar«609 system.

Theory of Operation

The PulseStar«609 system consists of a transmitter kit and a receiver. The transmitter, using
PulseStar’s synthesizer technology, electronically generatsiar frequency over whichaind the
receiver communicate. PulseStars609 transmitters and receivers operate over the 400-470 Mhz
frequency range (70 cm. band). To guaranteetgafhen thecrane is being opeted in conjuction

with other radio controls, the receiver and transmitter are configuthdhesame address code.

This way, the receiver only seeks out and accepts commands from the transmitter with the same
address code.

NOTE: The PulseStars609 receiver and transmitter already has the address code set before they
are shipped. Mver change theddress code in the receiver. The only time you should
need to change the address code inside the transmitter is when you are setting up a
spare or replacement transmitter. If you have any questiab®ut addressodes and
how they are used, contact Electromotive Systems.

Active Emergency Stop (E-STOP) Function

One of the most important features of the PulseStar«68&ii& E-STOP. The transmitter
continuously sends thctive E-STOP status signal, followed by the desirg@ne functionThis
constant communication between the transmiand the reeiver confirm that thengoing

operations are safe. If thetive E-STOP push-button is pressed on the transmitterAtttive E-

STOP relay module in the receiver opens, and crane motion then ceases. The receiver iSdfeen in
Mode.

To restart the system after activatiagtive E-STOP via theActive E-STOP push-button, pull out the
Active E-STOP push-button and press tBEART/HORN push-button.

NOTE: There are other situations in which the system automatically goes Attive E-STOP
without the operator pressing thactive E-STOP push-button on the transmitter. These
are explained in later sections tfie manual.

Active E-STOP responds faster than anyhetPulseStar function. Whe#ctive E-STOP occurs, the
system ignores any other signal it receivesive E-STOP is the only signal that is recognizentil
the problem is corrected.

Active E-STOP s fail-safe and self-monitoring in both the transeritandreceiver. When you apply
power to the receiver, it performs a self-test to make surictive E-STOP circuitry is working
properly. If the receiver detects an error in Aeéive E-STOP circuitry, the system automatically
goes intoSafe Mode.

When you first turn on the transmitter, it also performs a self-test to mek€&€®U circuitry is
working properly. If it detects an error, the transmitter wilt begin transitting.

PulseStar*609 Instruction Manual — 9/1/99
1-3



Sleep and Time-Out Modes

Transmitter Sleep Mode

To prevent accidental operation, PulseStars609 transmitters have a built-in safetycialftd&teep

Mode. If a transmitter is not used for 10 minutes, it turns itself off. While the transmitteSisep

Mode, the push-buttons, joysticks, or switches will not operate. To restart the transmitter cycle power
(turn the key off and back on), and pressSmRRT/HORN push-button.

NOTE: If the transmitter has a selector steh or latching push-button, sleep modeill not
occur because the selector switch or push-button is constantly sending a sigtia to
receiver.

Receiver Safe Mode

Another PulseStars609 safety feature is3hte Mode The receiver will go int&afe Modeif any of
the following should occur.

* The transmitter goes intleep Mode.

» Interference caused by other transmitterstber radio-controlled products the area.
» The transmitter is taken out of its operating rargo(feet).

» TheActive E-STOP push-button is activated.

» There is a failure with thactive E-STOP circuitry.

When the receiver loses the transmitter cafragyuency signal, th&me Out Waiting Period process
begins. Thelime Out Waiting Period is factory set at 450msec, however it can be extended to 2
seconds. If the receiver does not regain the transmitter carrier frequency signaltheTime Out
Wiaiting Period expires, the receiver immediately goes iBtde Mode.When inSafe Modethe
receiver shuts off power to the output modules, and drops out the mainfitaetor by opeing the
Active E-STOP relay module.

To restart the system, make sure the transmitteier frequency signal is being picked up by the
receiver. Then press tIEFART/HORN push-button on the transmitter.

PulseStar«609 Instruction Manual — 9/1/99
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This page is intentionally left blank.



Overview

This chapter tells you how to install and wire the PulseStars609 receiver. It also contains start-up and
test procedures so you can endhed the transmitter and receiver are workingperly before you
actually use them to control the overhead crane.

This chapter covers the following information.
* Receiver Components
» Installing the PulseStar<609 Receiver

e Startup and Test Procedures

A WARNING

Only authorized peoninel are permitted to perform the initial instaba, setup or service work
Use only Electromotive Systempgage parts.

PulseStare609 Instruction Manual — 9/1/99
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Receiver Components

The PulseStars609 receivexceives commands from the remote transmitter, aed@ueswith the
crane controls to move the crane. See Figure 2.1: PulseStare609 Receiver Layout for component
layout and identification.

> hogos
]D oD DDD

2B oo aleos aenles m

L & \O@/
§d dob

Figure 2.1: PulseStare609 Receiver Layout

10

1. Enclosure 9. Wire Duct

2. Antenna Base 10. End Stop

3. Ground Terminal Block (PE) 11. REL-6 Module

4. Line Terminal Block w/Fuse 12. Cover Plate Hole Plug PG-16
5.  Power Pack (50/110/240vac) 13. Cover Plate

6. Miniflex Antenna 14. Cover Plate Hole Plug PG-21
7. Decoder Module 15. SNE Active E-STOP Module
8. Standard RF Module 16. Enclosure Cover

PulseStar«609 Instruction Manual — 9/1/99
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Installing the PulseStare609 Receiver

A WARNING

e Only authorized personnel are permitted tdqen the intial setup or service work. Use of]
Electromotive $stems parts.

y

* Do NOT touch any circuit components on the circuit board while the main AC power il on.
* Do NOT change the address code settings in the receiver.
* Do NOT run control wires with power wires.

* Surge Suppressors must be used with all magnetic contactors that are contrtiied by
PulseStar«609 system.

Assessing the Receiver Enclosure Environment
When you choose a location for the receiver enclosure, consider the following guidelines.
1. The Receiver can be operated on thiefdhg power spplies:

e 50/110/240V (+/- 20%), AC, Single Phase.
2. Ensure that the receiveraosure will be priected or isolated from:

* Ambient temperatures outside ttage of -18°F td58°F ¢25°C to +70°C) (Gnsult
Electromotive Systems if you must exceed this terature range).

» Corrosive gases oiguids.

3. As much as possible, ensure that the receiver is not surrounded by metal or other conductive
materials that could prevent the internal antenna from receiving the transmitter signakié you
using an external antenna, ensure that it is not surrounded by metal or othertive
materials.

Serial Nameplate

Before you prepare to mount the receiver, locate the sexmafplate. The reeiver seriahameplate
is typically located on theght hand side of the enclosure. Theigkenameplate catains the
Electromotive Systems job number, the address code used by the systéme, faeguency channel
used by the systerithe Electromotive Systems job number is impomnt if you everneed tocall
Electromotive Systems for serviceWhen you munt the receiverensure that theerial nameplate
is visible so that you can easily read the Electromotive Systems job number.

Job# 20000
PulseStar Addr. 19327
Freg. 5

Figure 2.2: Serial Nameplate

PulseStar*609 Instruction Manual — 9/1/99
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Mounting the PulseStare609 Receiver

Refer to kgure 2.3: PulseStars609 Receiver Dimensions for mounting the PulseStar«609 receiver.

2.367" Q
(&

i) = fSa
10.039" 9.252"
SO\ e
E——
7.874" —
4.775" 9.843"

Figure 2.3: PulseStars609 Receiver Dimensions
1. Determine the position of thieceiver enlosure. Position the enclosure so that thvecplate is
on the bottom or on the side.
2. Loosen the screws holding the cover of the enclosure.

3. Referto gure 2.4: PulseStars609 Mounting Hole Dimensions. Drill holes into the mounting
surface. The depth of the halepends on the type of scrgwu are ging to nount the receiver

enclosure.

7.874"

(200mm)

9.251"
(235mm)

.295" DIA. HOLE
(7.5mm DIA.)

Figure 2.4: PulseStars609 Mounting Hole Dimensions
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Insert the screws through each of theunting holes, and then tighten the ming screws to
the mounting sdace.

Determine the sizes and connection locations for the components that need to be wired.
Remove the hole plug(s) you are going tofoseontol or power wires.

Lay out thewire runs. At a minimam, use #18 AWGuvire for control wiing.

PulseStar*609 Instruction Manual — 9/1/99
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Wiring the PulseStar«609 Receiver

The following wiring diagrams represent differeni$&Star«609 applications. Select the wiring
diagram which matches your application.

PBT-4-609 and PBT-5A-609

Refer to kgure 2.5: PulseStar PBT-5A-609 Wiring Diagram to wire the PulseStars609 receiver to the

crane controls. The PBT-4-609 system is wired the same as the PBT-5A-609 system, except it does
not haveSELECTOR capaubility.
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~ ~ 8 @
- 8 8 % g
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— ~ - 5 o &2 2 B & 9 ol 26 6 2
ZlkE 2 2 2 I £l o £ = 2 8|dg g © O o
1 gl & 2 9 § 9| & § ¥ & |5 & @ @ E
gl ¢ 2 2 % gl kE § g e gy S8 8 &
III fle T o 52 44 488 4 48 3 3 g o
[ | 8|3 @ 8 3 8 3/ 8 8 88 06 863 5 3 3
Linfel ELU1 (T[T [] IHENRNANARAIANANARA
HEE TSNS SNNSS NS SENS NSNS SNNSS NSNS ENNS NSNS S
GROUND ‘1—‘ ‘ LTI LTI ] SIITITITIT] [
HOT (X1)
NEUTRAL (X2) &~ = |

HORN

HOIST UP

HOIST DOWN

HOIST 2ND

ROTATE CCW

TROLLEY LEFT

TROLLEY RIGHT

TROLLEY 2ND

ROTATE 2ND

BRIDGE FOR

BRIDGE REV

BRIDGE 2ND

ROTATE CW

SELECT A

SELECT B

L = OPTION

Figure 2.5: PulseStar PBT-5A-609 Wiring Diagram
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PBT-4-609 and PBT-5A-609 with Pendant

Refer to Figure 2.6: PulseStar PBT-BA9 Wiring Diagram with Pendant to wire the PulseStar«609
receiver to the crane controls when a back-up pendant is used. ThePBT-4-609 system is wired the
same way as the PBT-5A-609 system, except it does noBERECTOR capability.

NOTE: The radio/pendant transfer switch shown does not provide total isolation betwreen
radio control system and the pendant station. It ecommended that whethe transfer

switch is in “radio” mode that the pendant station be unplugged or placed in such a
position that pevents simultaneous operation.

Al

A2 A3
~ = 8 @
~ = E ? E) % g 2la
- g
Input = 50/110/240VAC 3 R % % § o] ‘é g w § E ﬁ g
& 5§ 8 5 ulxy n 2 S o w < @
1| g P b o xld28 88 8lg 26k 2
— | & z 2 2 T £lg 0o £ T 2 g2l¢ o o o
(O/PENDANT III g s = ¢ fl 7§02 @ 9 410 g o g =
o e g3 | E|® @ B % 3 &% B 8 &b 36 oa 6 v
gt
HoTew 6_@ I @@@@ @@@@ @@@ @@
GROUND 1 T JH D I I |
NEUTRAL (X2)
ot
Hl 1 X2
I HORN
i HOIST UP
B HOIST DOWN
e HOIST 2ND
aE ROTATE CCW

TROULEYLEFT

TROLLEY LEFT

TROLLEY RIGHT

TROLLEY 2ND

ROTATE 2ND

BrocE FoR

BRIDGE FOR

BRIDGE REV

BRIDGE 2ND

ROTATE CW

SELECT A

SELECT B

OPTION

Figure 2.6: PulseStar PBT-5A-609 Wiring Diagram with Pendant
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NVT-J33D-609

Refer to kgure 2.7: PulseStar NVT-J33D-609 Wiring Diagram to wire the PulseStar-609 receiver to
the crane controls.
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Figure 2.7: PulseStar NVT-J33D-609 Wiring Diagram
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NVT-J33D-609 with Pendant

Refer to kgure 2.8: PulseStar NVT-J33D-609 Wiring Diagram with Pendant Back-up to wire the
PulseStar«609 receiver to the crane controls when a back-up pendant is used.

NOTE: The radio/pendant transfer switch shown does not provide total isolation betwreen
radio control system and the pendant station. It ecommended that whethe transfer
switch is in “radio” mode that the pendant station be unplugged or placed in such a
position that pevents simultaneous operation.
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Figure 2.8: PulseStar NVT-J33D-609 Wiring Diagram with Pendant Back-up
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A WARNING

* Only authorized personnel are permitted tdiqen the intial setup or service work. Use orlly
Electromotive $stems parts.

* Do NOT touch any circuit components on the circuit board while the main AC power il on.
* Do NOT change the address code settings in the receiver.
* Do NOT run control wires with power wires.

* Surge Suppressors must be used with all magnetic contactors that are contrtiiked by
PulseStar«609 system.

1. Run the power and control wires through the plug holes in the bottomret#ieer enclosure.

NOTE: Ensure that the receiverignal wires and the high voltagpowerwires cross af0°
angles. Never combine high voltage power and control wires in the same cable run.

Connect the single-phase power wires to the power supply terminal block.
Connect the output wires using the appropriate wiring diagrams previously shown.
Connect the ground wire from the receiver to the crane’s ground.

Reinsert the cover of the receiver enclosure and tighten the screws.

o g A w N

Install ResisteCapador (RC) type surge suppressors (not MOV type) across the coils of any
contactors installed in the crane control circuit.

NOTE: Surge suppression is required on all magnetic contactors controlled by the receiver.
Uncommanded crane motion and/or serious component damage may occur if surge
suppressors are not used.
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Connecting a Standard External Antenna

In some cases, such as when the receiver is inside a panel enclosure, you may need to connect an
external antenna to the PulseStar«609 receiver instead of using the miniéierarivbuntthe

standard external antenna on a metal surface with the saomedgas the receiver circuit board.

Make sure that the antenna is not surrounded by metal or other conductive materials. For best
reception, the antenna should be pointipgvard.

NOTE: Failure to properly install the antenna will result in intermittent operation.
1. Drilla 1% inch hole through the enclosure.

2. Insert the connector base through the hole so that teerenside is on theutside,and thebase
is seated firmly against the enclosure surface. Remove any burrs from the antenna mounting hole
and scrape away any paint which may prohibit the antenna base from making gyotacd
with the enclosure.

3. Assemble the antenna according to Figure 2.9: Standard External Antenna.

Antenna Pole
Enclosure
Antenna Base
Antenna Cable

AP LN

Figure 2.9: Standard External Antenna
4. Screw the antenna padato the atenna base.

Remove the miniflex antenna mounted on the PulseStar-609 receiver by unscrewing it from the
antenna base.

6. Connect the antenna cable connector to the antenna base on the PulseStar«609 receiver housing.

7. Bundle any excess antenna cable by looping the cable, then flatten the cable loop and tighten
both ends of the flattened cable with tie wraps or equivalent.

NOTE: Never run the antenna cable with power or control wiring. Doing so will result in
intermittent operation.
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Connecting a Gain Flex Antenna

Some applications require the use of a gain flex antenna. The gain flex antenna can extend the
operating range of the PulseStars609 system g@@meters (1000 feet). It i@lso used with

intrinsically safe applications, and applications wher@adard antenna is too difficult to mount.

Make sure that there are no metallic or other conductive materials within a 2 meters (6 feet) radius of
the gain flex antenna. These objects will ifégee with therecepion of the gain flex antena,and

will result in intermittentcrane operation. For best rgtien, the antenna should be pointing upward.

NOTE: Failure to properly install the antenna will result in intermittent operation.

Refer to kgure 2.10: Gain Flex Antenna when installing the gain flex antenna.

1. Affix the antenna base of the gain flex antenna to a mountifgcelby $ing the two tie wraps
included with the antenna kit. For best regapthe atenna lase should be mounted vertically
with the antenna base pointing upward.

Antenna Pole
Antenna Base
Tie Wrap
Antenna Cable

A w PR

Figure 2.10: Gain Flex Antenna
2. Screw the gain flex antenna pole onto thierama base.

3. Remove the miniflex antenna mounted on the PulseStar-609 receiver by unscrewing it from the
antenna base.

4. Connect the antenna cable connector to the antenna base on the PulseStars609 receiver housin

Bundle any excess antenna cable by looping the cable, then flatten the cable loop and tighten
both ends of the flattened cable with tie wraps or equivalent.

NOTE: Never run the antenna cable with power or control wiring. Doing so will result in
intermittent operation.
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Startup and Test Procedures

A WARNING

e Only authorized peoninel are permitted to perform testing or service work.
* Make sure the crane is clear of any obstructions, and there is no load on the hook.

» Serious injury or component damage can occur if tHeelStiar«609 syem is not poperly
installed and tested.

Pre-operation Check List
Before you begimperaing the PulseStar«609 system to congrolr overhead crane, confirm the
following check list to ensure that your system is working safely and correctly.
* There is a fully-charged battery in the transmitter.

» The secondbattery is in the charger being cgead atall times. Ensure that the battery charger is
plugged into a power source that is not turned off gltitniith the crane.

» TheActive E-STOP push-button on the transmitter is pushed itiated).

* The joysticks are in the center position (NVT-J33D), the switches are in the center (off) position,
and the push-buttons are not depressed (PBT-4, PBT-5A).
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Testing the Receiver

As you peform the following stetup test, placgourself infront of the PulseSta809 reeiver with
the cover off so that you can clearly see each LEDcandection.Refer to Figure2.11:
PulseStar«609 Receiver Test Layout for LED and module locations.

No o wDdhpE
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T |[Pe2|e02e066066H

000000060600)0000000006 00|

o o
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&0\

‘\ 0@

s

i

Figure 2.11: PulseStar*609 Receiver Test Layout

Power Pack (50/110/240vac)
Decoder Module

Active E-STOP LED
Telegram LED

CPU standby LED

REL-6 Module

Start Relay

8.
9.

10.
11.
12.
13.
14.

Start Relay LED

SNE Active E-STOP Module

SNE Active E-STOP Module Active E-STOP LED
Power Pack X1 LED

Power Pack X2 LED

Power Pack X3 LED

Power Pack X4 LED

Turn on the power to the receiver. The CPU Standby LED should flash yellow to indicate that the
microprocessor is functioning gperly and X1 LED, X2 LED, and X3 LED on the Power Pack

should turn on.

Insert the key into the key switch and turn to the ON position. A buzzer soundscaieritie
start of a diagnostic test. The diagnostic test checks for the following.

» The software is functioning properly.

* The joysticks (NVT) or are in the center (off) pms or the motion pushitons (PBT) are

not pressed down.
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After the diagnostic test the following should occur.

* The Telegram LED should flash on the Decoder Module to indicate that the receiver is
detecting a valid signal from the transmitter.

Pull out theActive E-STOP push-button. The following should occur.
* The X4 LED on the Powd?ack sould turn on.
e The Decoder E-STOP LED on thetive E-STOP relay module should turn on.

Test theActive E-STOP function by pushing in thactive E-STOP push-button on the transmitter.
The following should occur.

* The X4 LED on the PowdPack turns off.
* The Decoder E-STOP LED on thetive E-STOP relay module turn off.

Pull theActive E-STOP push-button out and predge START/HORN push-button on the
transmitter. The start relay LED should turn on, and therglay should close to activate the
mainline contactor, and the horn will sound (when supplied).

Activate the motion push-buttons (PBT) or joysticks (NVT) to testtare fundbns. Confirm

that the crane moves appropriately and that the LEDs corresponding to the motion relays turn on.

These LED's will be located directly above thedaete relayor digital signals.

Activate theOPTION push-button (PBT) or toggle switch (NVT) to t&RTION relay. Confirm
that the LED corresponding to téTION relay turns on.

Activate theSELECTOR push-buttons (PBT5A) or toggle switch (NVT) to t6&8LECTOR
relays. Confirm that the LED’s corresponding to $##:ECTOR relays turns on.

10. Turn the key switch to OFF. The following should occur.

* The X4 LED on the power pack turns off.
» The Decoder E-STOP LED on thetive E-STOP relay module turn off.
* The Telegram LED on the Decoder Module turn off.

11. If all transmitter and receiver functions work properly, the systegady for use.

NOTE: If you experienced any problems during this tesfer to Chapter 4 Troubleshooting

PulseStar«609 for help, or call Electromotive Systems.
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Changing the Frequency Channel of the Receiver

Standard RF Module

The standard RF module is capable of receiving one of 1tistequency channels. The
frequency channel of the transmitter and receiver are set by ElectromygiesnS prior to
shipment. Should intégrences occur on a particulaefuency channel it may be necessary to
change the frequency channel of the receiver and transmitter.

NOTE: Do not change the receiver address code under any circumstances. Contact
Electromotive Systems before makiagy frequency channel changes.

A WARNING

* Do NOT change the address code or frequency channel of the original transmitter thaf came
with your PulseSta609 system without first contacting Electrotme Systems.

* Do NOT change the address codeisg# in the PulseSta&09 reeiver.

« Do NOT operate two transmitters set with #agne frequency channel and address code$ as
the receiver at the same time.

The PulseStar609 transmitter and receiver operate over the 400—470 MHz frequency range (70-cm
band). There are 16 possibteduenciesind 16 corresponding channelsitalde. Fgure 2.12:

Receiver Frequency Channel Diagram shows each channel, its respective frequency, and the positior
of the five jumpers according to the diagram for the frequency channel you are setting.

Frequency Channel Considerations

If there are multiple PulseStar radio remotatrol sysems inyour facility careshould be taken in
selecting frequency channels which will operate each system. Although PulseStar systems use a
narrow bandynthesized carrier frequency, residual or ‘side band’ energy from one system can
interfere withother systems if thegre in close mximity. Using the following guidelines will ensure
that you will have trouble-free operation of atlur PulseStar systems:

» Select frequency channels that aréaasapart from oneanoher agpossible. Example: If you
have two PulseStar remote radio controls, use frequdraynel 0 and frequenchannel 15.

* If PulseStar systerrare witin 50feet of oneanother, each system’s frequertyannekhould
be set a minimum of three channels apart fromaorher.

» If PulseStar systems are witi200 feet of onanother, each system’s frequency channel should
be set a minimum of two channels apart from one another.

NOTE: If you are unsure about your application, or amxperiencing peiodic crane control
drop-outs contact Electromotive Systems for assistance.
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Setting the Frequency Channel
1. Remove the receiver cover.

2. Referenceigure 2.12: Receiver Frequency Channel Diagram to locate the Frequency Channel
Jumper Block inside the receiver.

3. Setthe frequency channel jumpers according Figure 2.12: Receiver Frequency Channel Diagram
for the frequency channel yaue setting for the receiver. A blabkx indcates that gumper
should be present in that pmsn. A white box indicates there should be no jumper presentin
that position.

4. When finished, replace the receiver cover and tighten the four screws.

Channel A1 DO D1 D2 D3 Frequency
0 OB B B B 458800 MHz
1 OO0 B B B 458825 MHz
Q /@> 2 OB 0 B N 458850 MHz
G — 3 OO0 0 N B 458875 MHz
— 4 OB B 0N 458900 MHz
5 OO0 B 0N 458925 MHz
%@ 6 OB 00O N 458950 MHz
7 OO0 0 0O N 458975 MHz
8 OO0 B B [0 459000 MHz
28888 9 oo nmnn 459.025 MHz
“Talolala 10 ON0 OB 0 459.050 MHz
- O O ( EEEE 11 00 0O B 0 459.075 MHz
O|ojo|o|o 12 OM0 B 00 459.100 MHz
| \@ 13 OO0 B 00 459.125 MHz
14 OB 000 459150 MHz
15 00 0O 0O 0 459175 MHz
[ | Jumper is present
N Jumper is notrpsent
Figure 2.12: Receiver Frequency Channel Diagram
1. Antenna Connector 3. Standard RF Module
2. TTL Connector 4. Frequency Channel Jumper Block
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Scan RF Module

The scan RF module is an optional module used in conjunctiorFw#hChannel Searchor when
more than one transmitter will be used to control the crane.

AutoScanis where the receiver ‘scans’ for valid frequency channels. Once a valid frequremoel

is found, the receiver checks for a valid address code. If the frequency channel does not contain the
correct address code, the receiver continues to scan until aregjicehcychannel containing the

correct address code is found. Once a aliduency channelontaining the correcddress code is
found, the receiver lock on to that frequency channel and ignores all other signals.

The scan RF module is capable of scanning for up to 16 frequency channels, however the factory
setting is for scanning either the oddcewen freqencychannels. The scan RFodule is used ith
PulseStar«609 systems whichveFree Channel Searchin the transmitter, or are set up for pitch and
catch.

The frequency channel of the transmitter and scan mode setting of the receiver are set by
Electromotive Systems prior to shipment. Should interferences occur on a particular frequency
channel it may be necessaryctwange the frequency channel of the traittemand the scan ode
setting of the scan RF module in tleeeiver. ContadElectronmotive Systembefore naking any
frequency channel changes.

NOTE: Do not change the receiver address code under any circumstances.

A WARNING

» Do NOT change the address code or frequency channel of the original transmitter thaf came
with your PulseStaf09 system without first contacting Electrotive Systems.

* Do NOT change the address codeisg# in the PulseSta&09 reeiver.

* Do NOT operate two transmitters set with the sénmguency channels and address codegq as
the receiver at the same time.

The PulseStar«609 transmitter and receiver operate over the 400—470 MHz frequency range (70-cm
band). There are 1®psible frequeciesand 16 orresponding lsannels available. Figu&13 Scan
RF Module shows the scan RF module and location of the configuration jumpers.
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Setting the Scan Mode

1.
2.

S o

Remove the receiver cover.
Set the jumpers to scan for the frequency channel used by the transmitter(s).

» Solder jumper J1 selects either 8 channel or 16 channel scan. When solder jumper J1 is
open, it scans for 8 channels. When closed it scans 16 channels. Factory setting is for 8
channel scan.

* Jumper J2 is the odd/even channel scan select. When jumper J2 is closed, it scans for odd
channels (1, 3,5, 7, 9, 11, 13, 15). When open it scans for even channels (0, 2, 4, 6, 8, 10, 12,
14).

NOTE: When solder jumper J1 is set for 16 channel scan, jumper J2 is ignored.

When finished, replace the receiver cover and tighten the four screws.

U O

B

J2 Odd/Even Scan Select
J1 8/16 Scan Select

Scan RF Module
Antenna Connector é@
TTL Signal Connector
Blink Signal Connector

CIRRC

Figure 2.13: Scan RF Module
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Chapter3

The PulseStare609
Transmitter



Overview

This chapter tells you how to configure and use the Pulsé8tatsansmitter. Severalges of
transmitters are available for use with the PulseStar«609 system. This manual will cover the basic
features of each transmitter, as well as some of the more common options. Fotetecomp
description of howour PulseSta609 system functions contact Electromotive Systems.

Once you've installed, wired, and tested the PulseStar«609 system, you are ready to use it. This
chapter covers the following information.

* PulseStars609 Transmitters.
» Transmitter Setup.

e Start-up and Operation.

* Transmitter Options.

» Battery and Charger Information.
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PulseStare609 Transmitters

There are three types of transmitters which can be used with a PulseStars609 system. They include:
* PBT-4 hand held transmitter

* PBT-5A hand held transmitter

e NVT-J33D bellybox transmitter

PBT-4 and PBT-5A Transmitter

The PBT-4 and PBT-5A transmitter is a hand-held radio control device with push-buttons used to
control crane motions. Both transmitters can control up to four crane motions with two speed
control. The PBT-5A provides independent/combined control of two bridge cranes or two trolley/
hoists on a single bridge crane.

The crane motion push-buttons have two detents corresponding to two SFessiBART/HORN,
OPTION, andSELECTOR (PBT-5A only) push-buttons are single detent.

PBT-4 and PBT-5A Transmitter Components

The PBT-4 and PBT-5A transmitters have the following componeefer R Figure 3.14: PBT-5A
Transmitter Layout to identify parts of the PBT traiittem

Lower Housing
START/HORN Push-button
OPTION Push-button

Top Bezel and Membrane
Power LED

Motion Push-button /
Carrying Belt Fastener
Battery
Active E-STOP Push-button ‘||||||’ @

. Key Switch
Key Cap

SELECTOR Push-button
(PBT-5A only)

SELECTOR LED (PBT-5A
only)

© © N o g bk w DN PR

=
N PO

Iy
w

[
&

Figure 3.14: PBT-5A Transmitter Layout
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PBT-4 and PBT-5A Transmitter Functions

The following describes the basic functionality of the PBT-4 and PBT-5A transmitgaseP
reference Figure 3.14: PBT-5A Transmitteybat for the location ofttese funtons.

START/HORN Push-button. The START/HORN push-button activates the mainline contactor and
sounds the horn (when provided). Once the mainline contactor has been turned on, pressing this
push-button sounds the horn only (when provided).

Active E-STOP Push-button.Pressing théctive E-STOP push-button will turn off the mainline
contactor. The redctive E-STOP push-button must be pulled out for the traiteamto control the
crane motions.

NOTE: The Active E-STOP push-button is for emergency situations only. Do NOT use it as an
Off switch. Use the key switch to turn the transmitter on and off.

Power LED. As soon as the PBT is turned, this light will flash green. This indicates that the
transmitter powered up and has passed a diagnostic checkOPTH®ON push-button in the
transmitter is set ttatching, the power LED will flash red whenever td®TION push-button is
activated.

Key Switch. The key switch turns the transmitter on and off. It only works with the key cap inserted,
and the key cap can only be removed while in the OFF position.

Motion Push-buttons. These push-buttons control the various crane motions and are labeled
accordingly.

OPTION Push-button. This push-button controls tl@PTION function such asicro-Positioning

Control ™. A jumper on the PBT circuit board controls whetheraR&@ION push-button is
latching or momentary.

* Ifthe OPTION push-button is set taomentary, theOPTION function is ativated onlywhile the
operator holds down the push-button. As soon as the push-button is released, the function stops.

* Ifthe OPTION push-button is set tatching, theOPTION function is activated when the push-
button is depressed, and the power LED is flashing red. When the push-button is pressed a
second time and released, the function stops and the power LED flashes green.

SELECTOR Push-buttons (PBT5A ONLY). These push-buttons control the independent or
combined control of main and aux hoists, two trolley/hoists, or two cranes. These push-buttons are
electronically latched. Th8ELECTOR function is activated when thpush-button is depressed, and

the SELECTOR LED is on. When the push-button is pressed a second timelanda@, the

function stops and th@ELECTOR LED turns off.

SELECTOR LED’s (PBT5A ONLY). These LED’s indicate whicBELECTOR push-button is
activated.
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NVT-J33D Transmitter

The NVT-J33D transmitter has a “belbpx” design where the operator maneuvers joysticks to
control crane motions. The NVT-J33D transmitter joystickerd speedantrol with detents. The
NVT-J33D transmitter contains one dual axis joystick and one single axis joystick for up to three
motion control.

The NVT-J33D transmitter alsdfers aSELECTOR toggle switch. With th6é ELECTOR toggle
switch, the NVT-J33D transmitter can control up to five crane motions for independent/combined
control.

NVT-J33D Transmitter Components

The NVT-J33D transmitter has the following componentfeRto Figure 3.19NVT Transmitter
Layout to identify parts of the NVT-J33D transmitter.

Active E-STOP Push-button
OPTION Toggle Switch
SELECTOR Toggle Switch
START/HORN Push-button
Key Switch

Key Cap

Joystick

© © N o g bk w DN

Lower Housing @

Carrying Belt Retainer —

Upper Housing - ‘
. Power LED

=
©

[N
[N

Figure 3.15: NVT Transmitter Layout
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NVT-J33D Transmitter Functions

The following describes the basic functionality of the NVT-J33D transmitter. Please reference Figure
3.15: NVT Transmitter Layout for the location bEfse funtons.

START/HORN Push-Button. The START/HORN push-button activates the mainline contactor and
sounds the horn (when provided). Once the mainline contactor has been turned on, pressing this
push-button sounds the horn only (when provided).

Active E-STOP Push-button.Pressing théctive E-STOP push-button will turn off the mainline
contactor. Théctive E-STOP push-button must be pulled out for the traitento control thecrane
motions.

NOTE: The Active E-STOP push-button is for emergency situations only. Do NOT use it as an
Off switch. Use the key switch to turn the transmitter on and off.

Power LED. As soon as the N\VAD33D is turned on, this light will flash green. This indicates that
the transmitter is powered up.

Key Switch. The key switch turns the transmitter on and off. It only works with the key cap inserted,
and the key cap can only be removed while in the OFF position.

Joysticks. The NVT-J33D transmitter joysticks provide 3 speed control with detents. The NVT-J33D
transmitter can control up to three craneiormd. Thiscan be increased by using tBELECTOR
toggle switch for independent/combined control of cranes or trolley/hoists.

OPTION Toggle Switch.This toggle switch controls th@PTION function such aMicro-
Positioning Control™.,

SELECTOR Toggle Switch. This toggle switch control the independent or combined control of
main and aux hoists, two trolley hoists, or teranes.When th8ELECTOR toggle switch is set to

A, the transmitter controls the crane or motion(s) which are designated as A. WISELHETOR
toggle switch is set to B, the transmitter controls the crane oongs}iwhich are esignated as B.
When theSELECTOR toggle switch is set to A+B, both A and B cranes or motions are controlled by
the transmitter.
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Transmitter Setup

This section covers how to set up a PulseStar«609 transmitter.

Placing the Push-button Labels

If your new, spare or replacement PBT transmitter caittepush-button legends that you need to
insert, refer to Figure 3.16: PBT Transmitter Label Insertion and the following instructions. Do not
operate the transmittentil all legends are properly installed.

o > WD

Top Bezel With Membrane
Covering

Push-button Cover
Push-button Label
Push-button Base
Housing

Figure 3.16: PBT Transmitter Label Insertion

Unsnap the push-button cover from the push-button base. Remove the push-button label and
replace it with the new label. Place the label in the push-button cover face down so that when
you turn the push-button over, the push-button label is visible.

Snap the push-button base into the cover. Repeat steps 1 and 2 for each push-button label you ar
replacing.

Assemble the push-buttons on the transmitter according to the layout for your application.
Ensure that the transmitteousing is free of dirt, oil andtleer contarmants or the bezel with

membrane covering won't stick. Use rubbing alcoholléaie any dirt or oils which may be
present.

Once you are satisfied with the push-button layout, removadihesivestrip on the back ahe
bezel with membrane covering and line it up on the enclosure. Press the bezel firmlgaato pl

NOTE: DO NOT use any glues or adhesives to affix the bezel with membrane coverihg to

transmitter housing. Doing this can permanently damage the transmitter, and will void
the warranty.
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Transmitter Address Code and Frequency Channel

This section explains how to set theédressode and frequency channeltbé PulseStars609
transmitter. The PulseStars609 address code and frequbanyel areanfigured at the factory.
This should be doneONLY ifou are setting up a sparereplacement transmitter, or dated to do

so by Electromotive Systems.
A WARNING

» Do NOT change the address code or frequencyraiaof the original PulseStars609
transmitter that came with your PulseStar«609 system without first contacting Electronjotive
Systems.

* Do NOT change the address codeisgf in the receiver.

* Do NOT operate two transmitters set with the samguency chaneland aldress code as
the receiver at the same time.

Serial Nameplate

The transmitter serial nameplate is located on one of the side walls of the Put@Stamnsmitter
battery cavity. The serial nameplate containdEleetronotive Systems job number, the address
code used by the system, and the frequeheygel used by the systeirhe Electromotive
Systems job number is important if you ever need to call Electromotive Systems for service
Please have this information available when contacting Electromotive Systems.

Job# 20000
PulseStar Addr. 19327
Freg. 5

Figure 3.17: Serial Nameplate
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Setting the Address Code and Frequency Channel of a Transmitter:

ACAUTION

Before working on the transmitter, remove the battery.

Before setting theddress code and fregacychannel of the tramsitter, ensureou first know the
address code and frequency channel of the receiver it is going to controhfohisation can be

found by locating the serialameplate on the PulseStars609 receiver. Refer to the Serial Nameplate
section in chapter 2 for the location of the receiver seeaieplate.

1. Make sure the transmitter is off. Remove the key to be sure.

2. Remove the battery from the transmitter, refer to Battery and Charger &tilontater inthis
chapter.

3. Access the inside of the PulseStars609 transmitter by removing the four screws which hold the
upper housing and lower housing together.

4. Locate the two blocks of address code DIP switches on the transmitter codernbddi
frequency channel jumper block on the RF module inside the PulseStar«609 transmitter.

Determining the Address Code

Refer to kgure 3.19: PBT Coder Board Layout, or Figure 3.20: NVT Coder Board Layout for
typical transmitter coder boards, and the location of tlieesss ode dip switches.

The address code is a 16 bit binary number which is assigned to each PulseStar system. This code
ensures that no other PulseStar system or other radio controlied dam accideally operate the

crane. The address code number on the serial nameplate is a decimal equivalent to the binary code
assigned to the system. To determine the binary code of your PulseStar system you can do one of the
following:

» Using a calculator with decimal to binary conversion, enter thiendéaddress codeumber
from the serial nameplate on the receiver. Then convert this number to it's binaleui

» Record the 16 address code switch positions inside the receiver. Ahasviare either ‘on’ or
‘off’. Always read theswitches with the numbering and lettering right side up, from left to right,
and with switch number one being on the left.

* Consult Electromotive Systems for information concerning your addoses

* Referencing lgure 3.18: Address Switch Chart use the following formula.
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SWITCH 11|12 | 13| 14 |15 | 16 | 17 | 18 21| 22| 23 | 24 | 25 | 26 | 2.7 | 28

VALUE 1 2 4 8 16 32 64 | 128 256 | 512 | 1024 | 2048 | 4096 | 8192 (16384 32768

Figure 3.18: Address Switch Chart

Write down the transmitter address code.

Using the above chart find the largest value that can beastddrfronthe address code.
Subtract the value from the code.

Next to the value write down the corresponding switch number.

Repeat steps 1 through 4 until you get a final value of zero.

2 o o

All switches that are listed next to values used should be placed in the on position. All switches
that are not lited are to be pked in the off position.

EXAMPLE:

The address code is 32518.

32518 774
- 16384 Switch 2.7 On - 512 Switch 2.2 On
16134 262
16134 262
- 8192 Switch 2.6 On - 256 Switch 2.1 On
7942 6
7942 6
- 4096 Switch 2.5 On - 4 Switch 1.3 On
3846 2
3846 2
- 2048 Switch 2.4 On - 2 Switch 1.2 On
1798 0
1798
- 1024 Switch 2.3 On
774

Once you have the correct address code infoiomgou can configure the transmitterwmrk with
the existing receiver.
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Setting the Address Code

Reference lgure 3.19: PBT Coder Board Layout for changing ttidrass for a PBT-4 or PBT-5A
transmitter, or Figure 3.20: NVT Coder Board Layout for changingdbeesas for a NViJ33D

transmitter.
A WARNING

» Do NOT change the address code or frequencyralaof the original PulseStars609
transmitter that came with your PulseStar«609 system without first contacting Electronjotive
Systems.

* Do NOT change the address codeisgf in the receiver.

* Do NOT operate two transmitters set with the samguency chaneland aldress code as
the receiver at the same time.

1. Position the @dress code switches #tat the numberingnd ldtering is right side up.

2. Locate switch 1.1 on the left most block of Huelress code switcheshi¥ switch is the first bit
of the binary address code.

Set each switch to either ‘on’ or ‘off’ according the binadlgrass code information.

4. If you do not have to set the frequemtyannelyou can now close the transmitterrogtingthe
lower and upper halves and inserting filngr screws for the PBT-4, PBT-5A, or N\MB3D
transmitter.

:
L

Switch 1.1 1
Fuse

Address Code DIP Switches

Coder Board for PBT

Switch 2.8

(min]
u]
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o~ W DN PE

L 9 s v

8

d
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L 9 s
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Figure 3.19: PBT Coder Board Layout
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Analog Signal Connector
Fuse

Coder Board For NVT,
GLT, GRT

Address Code DIP Switches
Switch 2.8

Switch 1.1

Multi-pin Connector

Figure 3.20: NVT Coder Board Layout
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Setting the Frequency Channel

The frequency channel of the transmitter must be set to the frequency channel oéithes ieis

going to control. The transmitter and receiver operate over the 400—470 MHz frequency range (70-
cm band). There are 16 possible frequency channels. Figure 3.21: Frequency Diagram shows the
transmitter RF Module, and each channel, its respective frequency, and the position of the five
jumpers.

1. Locate the RF Module inside the transmitter.

2. Locate the Frequency Channel Jumper Block on the RF Module. Position the ttersorthat
the Al jumper position is on your left-hand side.

w

Set the frequency jumpers according to the diagram for the desired frequency. A black box
indicates that a jumper should be present in that position. A white baaieslithershould be
no jumper present in that position.

4. When finished, close the transmitter by mating the lower and upper halves and inserting the four
screws for the PBT-4, PBT-5A, or NVT-J33D transmitter.

Channel A1 DO D1 D2 D3 Frequency
Q 0 BB N BB 458800MHz
1 BB NN 45885MHz
2 B B[N B 45885MHz
3 B 00NN 458875MHz
4 BB BN 458900MHz
5 BN 0N 458925MHz
6 BB 00N 45895 MHz
7 B000 N 458975MHz
8 BB BB [ 450.000MHz
9 B 0NN [ 459025MHz
10 BB N[ 45905 MHz
© 11 BO0N0 O 450075MHz
5 12 BB B0 45100 MHz
13 BON 00 450125MHz
=T=T=]=]= 14 BB 000 45150 MHz
Sleleleln 15 D000 0 450175 MHz
<8888 B Jumper is present
[] Jumper is notrpsent
Figure 3.21: Frequency Diagram
1. TTL Connector 4. Antenna Connector
2. RF Module 5.  Frequency Channel Jumper Block

3.  Ground Connector
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Start-up and Operation

Holding the Transmitter

Before using the PulseStars609 transmitteierr® the following informéon on how to holdhe
PulseStar«609 transmitter the correct way.

A WARNING

To make sure that yoare oriented correctly in relation to the difentl push-buttons or
joysticks. Hold the transmitter as shown.

PBT-4 and PBT-5A Transmitter

Please refer toigure 3.22: PBT Transmitter Orientation on how to properly hold the PBTRBTor
5A transmitter.

Figure 3.22: PBT Transmitter Orientation
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NVT-J33D Transmitter

Please refer to Figure 3.23: NVT Transmitter Orientation on how to properly hold the NVT-J33D
transmitter.

Figure 3.23: NVT Transmitter Orientation
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Start-up

Refer to the appropriate transmitteydat figure shown in the PulseStare609 Transmitters section for
the location of the various functions on the PulseStare609 transmitter. To start the PulseStar609
transmitter:

1. Make sure that there is a charged battery in the transmitter.
2. Make sure thactive E-STOP push-button is pressed in (activated).

3. Make sure no motion push-buttons arerdsped (PBT) or ajbysticks are in the centéoff)
position (NVT transmitters).

4. Insert the key into the key switch and turn to the ON position. The power LED flashes to indicate
power is on. The transmitter will emit a sound indicating that the transmitter is gooug/iha
diagnostic check.

5. Pull out theActive E-STOP push-button and press tB8BART/HORN push-button to provide
power to the mainline contactor.

The transmitter is now ready for use.
Emergency Stop

For all emergency situations, push in fagive E-STOP push-button. To restart, pull out thetive
E-STOP push-button and press tB#8ART/HORN push-button.

When the PulseStars609 battery voltage drops below approximately 8 volts, a buzzer will sound
inside the transmitter. At the end of the 30 second period, the transnilittaeutematically shut
itself off and places the receiver$afe Mode This blocks all crane motion commands.

Using the Motion Push-buttons (PBT-4 and PBT-5A)

The PBT-4 and PBT-5A transmitter can control up to four cranéommtEach pair of push-buttons
corresponds to ongane motionThe push-buttons are “interlocked,” which means that onby
push-button in each horizontal row is operational at a time. In other woyds, gress a push-

button, the crane function corresponding to that push-button will bageddi Ifyou then press the

other push-button in the same row while still holding down the first push-button pressed, the receiver
will ignore the cranenotion corresponding to the second push-button pressed.

Using the Joysticks (NVT-J33D)

The NVT-J33D transmitter come equipped with one single axis anduaiexis joystick. All

joysticks have a spring return to the center (off)itims Locate the transmitter label which

corresponds to the joystick function you wistofgerate. Deflect theystick in the direction you

want the crane motion to move according to the label. If the crane motion is more than one speed, the
further you deflect the joystick from it's center position, the faster the crane motion will move.To

stop the crane motion(s) simply return the joystick tocerger (off) powion.

Using the Option Toggle Switch or Push-button

The PulseStare609 transmitter is provided witfO&TION toggle switch (NVT-J33D) or push-but-
ton (PBT-4, PBT-5A). Turn th&PTION toggle switch on, or press tlkTION push-button to acti-
vate the device, if any, which is connected toQR&ION relay inside the PulseStar+609 receiver.

PulseStar*609 Instruction Manual — 9/1/99
3-17



Using the SELECTOR Toggle Switch or Push-buttons

The PulseStare609 transmitter is provided wisBEAECTOR toggle switch (NVT-J33D) or push-
buttons (PBT-4, PBT-5A) which control the independent or combined control of main and aux
hoists, two trolley hoists, or two cranes. When3B&ECTOR toggle switch or push-button is set to
A, the transmitter controls the crane or motion(s) which are designated as A. WISEh.B®TOR
toggle switch or push-button is set to B, the transmitter controls the crane or motioicfsareh
designated as B. When tBELECTOR toggle switch or psh-butbns is set to A+Bboth A and B
cranes or motions are controlled by the traittem

Shutting Off the Transmitter

When you areifiished using the transmitter, turn the key switch to OFF. The mainline contactor will
drop out. Remove the key switch atadte itwith you to prevent unintendedse.

PulseStar«609 Instruction Manual — 9/1/99
3-18



Transmitter Options

The following are some of the more commoniaps which are available ith the PulseStar«609
system pertaining to the PulseStars609 transmitter. Ifhgme any qugtions about the functionality
of your PulseStar«609 system contact ElectriimedSystems.

Spare Transmitter

Spare transmitters can be used in the etlattthe primary transmitter bemes lost or damaged.
One transmitter is used as the main crasrgrol and the other is designated as a spare. @y
transmitter is active at any given time.

NOTE: If both transmitters are set to the same frequency and address, and both transmitters are
turned on, the receiver il¥ go into Safe Mode

Crane Control Using Multiple Transmitters

Several crane applications require the use of more than one transmitter, or ateansayibe
required to control twaranes simultarausly.

Pitch and Catch

Pitch and catch is where multiple (typically two) transmitters control the same receiver, but not at the
same time. This is ideal for applications with long crane bays where control of the crane will be
handed off to anothaperator, or where strictedvisibility makes it necessary for more thame

operator to position the load.

» All transmitters must be configured with the same address code as the receiver
* Each transmitter must be set to a different frequency channel.

* The receiver must be configured fartoScan

The first transmitter to be turned on will control the crane. An operator moves the load with this
transmitter to a specific location and then switches the transmitter off. A seperator switches
their transmitter on and presses $ST@RT/HORN push-button. The second operator then takes
control of the crane the rest of the way. If a transmitter is turned on whileheti@nsmitter is
controlling the crane, theceiver ignores the signal from the transmitter which twased on last.

Free Channel Search

All PulseStar«609 transmitters can be provided Wwitle Channel SearchFree Channel Searchis a
module located inside the transmitter which works with the RF module to find a frequency channel
which is suitable for broadcast. Free Channel Searchis ideal for environments which have a large
amount of RF interference caused by equipmeradizasting in theame freqancyrange as the
PulseStar«609 system

When the transmitter is turned on, thee Channel Searcrmodule begins to scan the environment
for interference. Th€ree Channel Searcrmodule can be configured to scan all 16 frequency
channels, or just thedd or even freqgncychannels. Sanning all 16 frequencghanrelstakes
approximately 3 seconds. The PulseStar«s@t@iver must be configured fautoScanto useFree
Channel Search
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When activated thEree Channel Searchmodule starts at frequency channel 0 (even or sixteen
frequency channel mode) or frequency channel 1 (odd frequency channel mode) and determines if
that frequency channel is clear famemunicating with the receiver.

If the frequency channel is clear for communications, the transmitter locks on to that frequency
channel, and begins transmitting information torreeiver. If there is interference on that frequency
channel, thé&ree Channel Searchmodule goes to the next frequency channel until it finclear
channel.

If interference bgins to affect crane operation, simply cycle transmitter power (turn off and back on
again).Free Channel SearcHinds another frequency channel tod&dcast on which is free from
interference.

NOTE: Not all applications are appropriate fofree Channel Search Consult Electromotive
Systems and discuss your application prior to uskrge Channel Search

Setting the Odd/Even Channel Search of the Free Channel Search Function

If you ordered you PuéSta+609 system with thEree Channel Searctfeature, the transmitter
automatically begins badcating on the first avkable dear chanel when turnedon. You can
control which frequency channels the transmitearsheshough (odd or even) to find théearest
frequency channel by setting jumper J2 odd/even seltt on th€ree Channel Searchmodule.

NOTE: TheFree Channel Searcrmodule is set at the factory to work with the scan RF module in
the receiver. If changes are made to tReee Channel Searchmodule, the same changes
must be made to the scan RF module in the receiver.

Use Figure 3.24: Free Channel Search Module to locate the jumpersFoeetidannel Search
module.

Test Connector

2. Frequency Channel Jumper
Block Connector

3. Free Channel Search
Module

J1 8/16 scan select
J2 Odd/Even Scan Select

Sensitivity Potentiometer

Figure 3.24: Free Channel Search Module

1. Make sure the transmitter is off. Remove the key to be sure.

2. Remove the battery from the transmitter, refer to Battery and Charger &tilontater inthis
section.

3. Access the inside of the PulseStars609 transmitter by removing the four screws which hold the
upper housing and lower housing together.
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4. Remove thé&ree Channel Searchmodule from the RF module.
« Remove the screw which holds thee Channel Searchmodule to the stand-off.

* Unplug theFree Channel Searchmodule from the RF Module Frequency Channel Jumper
Block.

5. Access the back side of theee Channel Searchmodule and locatthe configuréion jumpers.
6. Setthe jumpers to scan for the frequency channels used by the receiver.

» Solder jumper J1 selects either 8 channel or 16 channel scan. When solder jumper J1 is
open, it scans for 8 channels. When closed it scans 16 channels. Factory setting is for 8
channel scan.

* Jumper J2 is the odd/even channel scan select. When jumper J2 is closed, it scans for odd
channels (1, 3,5, 7, 9, 11, 13, 15). When open it scans for even channels (0, 2, 4, 6, 8, 10, 12,
14).

NOTE: When solder jumper J1 is set for 16 channel scan, jumper J2 is ignored.

7. When finished, attach thiaee Channel Searchrmodule to the RF module, replace the screw
holding theFree Channel Searchmodule to the stand-off, and close the transmitter by mating the
lower and upper halves and inserting filngr screws.
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Battery and Charger Information

Removing and Inserting the Battery From the Transmitter

PBT-4 and PBT-5A Transmitter

To remove or insert the battery from the PBT-4 and PBT-5A transmitter, refer to Figure 3.25: PBT
Transmitter Battery Removal.

Removal: Push the battery tab toward the battery. Pivot the battery away from the housitigeuntil
battery pops out of the compartment.

Insertion: Locate the two battery hinges on the battery. Theyppesite the battery tab. Line up
the battery hinges with the correspondimigge gudes in the battery céty wall of the transmitter.
Place the battery, hinge side first, into the battery cavity and slide the battery hinges intgéhe hi
guides. Slowly press downward on thegtery until the batteriab locks into face.

1 2

& QJ/l
g
- /&
Depress here to release battery Pivot battery pack to remove

3

Reverse procedure for installation

Figure 3.25: PBT Transmitter Battery Removal
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NVT-J33D Transmitter

To remove or insert the battery from the NVT-J33D transmieéer to Figure 3.2GNVT
Transmitter Battery Removal.

Removal: Push the battery toward the spring-loaded contacts. Tilt the battery away from the housing
until the battery pops out of the compartment.

Insertion: Place the battery in the battery cavity at an angle, with the end containing théagedd p
contacts facing the spring-loaded contacts. Push battery into the battery cavity and against the spring
loaded contacts until the battery can be placed flush againsttteeyicavity wall. The battery

should now be securely positioned inside the battery cavity.

Depress here to release battery Pivot battery pack to remove

3

Reverse procedure for installation

Figure 3.26: NVT Transmitter Battery Removal
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Charging the Battery

The PulseStar battery charger is designed for 115/230VAC and plugs into a regular wall outlet.
Please refer to Figure 3.27: Battery Charger for NVT TransmittersigneR3.28: Battery Charger
for PBT Transmitters for charger layout.

1. Discharge Push-button
(Discharge version only)

2. Discharge LED (Discharge
version only)

Battery

Battery Contact

Power Cord

3.2p 7

Battery Cavity ] O

Charger J
Charge LED

© N o g~ w

Figure 3.27: Battery Charger for NVT Transmitters

1. Discharge Push-button
(Discharge charger only)

e

2. Discharge LED (Discharge
charger only)

Battery contact
Battery

Battery Tab
Power Cord

Battery Cavity

© N o g &~ w

Charger Spring Loaded
Contact

Q_9F

9. Charger
10. Charge LED

Figure 3.28: Battery Charger for PBT Transmitters
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Standard Charger

Insert the batterinto the charger. Thergen charge LED eits a steady light to indate thathe
battery is being charged.

The processor in the charger checksdiygadty of the battery util the battery is flily charged. The
maximum charging time is four hours. When the battery is fully charged, the green charge LED
begins to flash. Leave the battery in thargetuntil needed to ensure it is fully-charged.

If the power supply to the charger is interrupted, obigery is removednd then reinserted into
the charger (before the battery was fullyrgjeal), the charger detects howeh chargéhe battery
has left and resumes the charging process.

Discharge Charger

Insert the batterinto the charger. Thergen charge LED eits a steady light to indate thathe

battery is being charged. Press the red Start Discharge push-button. The green charge LED turns off,
and the red discharge LED turns on. The battery will now fully discharge. Once the battery is fully
discharged, the red discharigéD will turn off, and the green charg&D will turn on. Thegreen

charge LED emits a steady light to indicate thatxhieery is being chiged.

The processor in the charger checksdiygadty of the battery util the battery is fliy charged. The
maximum charging time is four hours. When the battery is fully charged, the green LED begins to
flash. Leave the battery in the charger until needed to ensure it is fully-charged.

The following table summarizes battery information for the NVT-J33D transmitter.

Charging Time 4 hours (from fully discharged)

Operation Time 7-10 hours contious

Type Nickel Metal Hydrite; 9.6 \Wolts, 750 milliampere
hours

Maximum number of charges Approximately 800 times

The following table summarizes battery information for PBT-4 and PBT-5A transmitters.

Charging Time 4 hours (from fully discharged)

Operation Time 7-10 hours contious

Type Nickel Cadmium; 9.6 Volts, 600 milliampere hours
Maximum number of charges Approximately 800 times

NOTE: A long life Nickel Cadmium battery is available for the PBT-4 and PBT-5A
transmitters. Operation time is 12-14 hours, and ttegpecity is L000mAH.

All charger and battery contacts ayeld-gated to provide superiaontact. Btteries and chargers
are IP65-rated. The mechanical design of the batteryacabthe battery pocket ensures thath
insertion and removal of the battery will clean the contacts. This is known as “self-cleaning”
contacts.

Memory Effect

To maximize the lifetime of your battemnly charge completely discharged batteriesrhenever
possible. Charging a partiallysdiharged battery magsult in a memory effect in the batteryhiah
reduces the number of times it can be effetyicharged.
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Troubleshooting

Introduction

This chapter covers what to do if the PulseStars609 does not seem to work properly. If you are unable
to resolve the problem after using this section, contact Electromotive Systems immedi&dp-at

288-8178.
A WARNING

e Only authorized personnel are permitted tdqen the intial setup or service work. Use of]
Electromotive $stems parts.

y

e Do NOT touch any circuit components on the circuit board while the main AC power ig on.

* Do NOT change the address code settings in the receiver.

Common Problems

The following are common problems asgated with ugg the PulseStar«609 system, and their
possible solutions. For help in diagnosing problenthénreceiver, refer to thealving in the Start-
up and Test Procedures section in chapter 2 that shows the location of each diagnostic LED.

Problem: The transmitter is turned on, but it does not broadcasPpwer LED not
flashing).

Possible Solution(s):
» Battery is dead. Replace with fully charged battery.
* Fuse located on coder board is blown. Check fuse and replace if blown.

» Key switch is broken. Check wiring to the key switch contact element. Replace key switch
wiring or contact element.

* The coder board has failed. Contact Electromotive Systems.
Problem: The transmitter is broadcasting, but all crane motions are not working.

Possible Solution(s):

» TheActive E-STOP push-button is activated (pushed in). Pull outAbiéve E-STOP push-button
and press thBTART/HORN push-button.

« Transmitter is out of range (328 feet typical). Bring the transmitter back into range, and press the
START/HORN push-button.

* A crane motion function was not ‘off’ when transmitter was turned on. Make sure all joysticks
(NVT-J33D) and push-buttons (PBT-4, PBT-5A) are in the center (off) positiazie Cy
transmitter power (turn off and then on) and presSi#&RT/HORN push-button.

* Incoming power to receiver is off. Turn on power to receiver.

* Fuse is blown in receiver. Check all line fuses and Power Pack fuses. Replace any blown fuses.
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Receiver is set for different frequency channel. If green TelegEnlocated on the decoder
board is not flashing, check that the receiver frequency channel matches that of the transmitter.

NOTE: Always match the transmitter frequency channel to the receiver. Nebhange the
receiver frequency channel without consulting Electromotive Systems first.

Receiver is set for different address code. Check to make sure the address code on the decoder
board matches the address code of the transmitter.

NOTE: Always match the transmitter address code to the receiver. Never change the
receiver address code without consulting Electromotive Systems first.

Active E-STOP failure in transmitter. Checkctive E-STOP push-button for damage. Check
wiring to Active E-STOP push-button contact element for broken acdnnected wire(s).
Replace broken wire(s) a@ctive E-STOP push-button.

Active E-STOP failure in the receiver. Chedkctive E-STOP LED on decoder board. If it is
illuminated:

» Wire may have come disconnected frimeActive E-STOP module. Check for loose wiring.
» Active E-STOP module has failed. Replace thetive E-STOP module.

Problem: All crane motions work intermittently.

Possible Solution(s):

Antenna on receiver i®ose or has fallen off. Tighten or replace anta

External antenna (when used) is logsegrly grounded, or receiving interference. See
Connecting a Standard External Antenna section in chapter 2.

Surge suppressors are not installed on contab#&ng controlled by the receiver. Insure that all
contactors being controlled by the receiver have surge suppressors installed.

Control wiring may be combined with power wiring. Make sure that all control wiring is
separate from power wires.

Connector inside receiver has come loose. Check all Dubox (blue) connectors.

Another PulseStar transmitter may beeifeeling with the system. If another PulseStar system is
located within 200 feet, the frequency channels must be at least 2 channels apart. If another
PulseStar system is within 50 feet, thmcnels rast be at least 3hannels apart. Contact
Electromotive Systems for assistance.

Problem: Some crane motions work intermittently.

Possible Solution(s):

Wiring may be loose to that crane motion. Check wiring from the receiver to the quick
disconnect plug, and check wiring from quickainnecplug to crane motion.

Connector inside receiver has come loose. Check all Dubox (blue) connectors.

Surge suppressors may not be installed¢amtactors condiling that cranenotion. Insure that
all contactors being controlled by the receiver have surge suppressors installed.

Control wiring may be combined with power wiring. Make sure that all control wiring is
separate from power wires.
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Questions to Ask

When reporting a problem to Electromotive Systems you may be asked several questgriage
to the PulseStar«609 system. Asking these questions to the person who reported the problem prior to
calling Electromtive Systems will speed up thetibleshooting process.

Transmitter

» Is theActive E-STOP push-button pulled out?

* Is the key switch in the ON position?

» Did you press th6 TART/HORN push-button?

* Are the joysticks, switches, and push-buttons in theec€aff) position?

» Did you press th& TART/HORN push-button while accidently holding in one of the other push-
buttons?

» Is there a charged battery installed?

* Did you take the transmitter out of its operating range (328 feet)?
Receiver

Open the cabinet enclosure where theeneer cicuit board is installed and check the follogi
Refer to the drawing in the Start-up and Test Procedex®n in chapter 2 that shows the location
of each diagnostic LED.

* Is the CPU Standby LED flashing?

* Is the Telegram LED flashing?

* Is theActive E-STOP LED lit on the decoder module?

* Are the connections/screw terminals tight?

* Is the internal antenna securely connected?

* Is the external antenna assdy outside the enclosure securely cected?
* Are all incoming power supply andarnd wires poperly conneted?

* Are the signal wires separated from the power wires?

* Are surge suppressors installed on all magrostitactors beingontrolled by theaceiver?
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Definitions and Abbreviations

Definitions

The following terms are used throughout FhdseStar«609 Instruction Manuahd may be
unfamiliar to some operators.

Term Definition

analog Proportional-stepless or infinite control

baud The transmitting speed measured in bits per second

decoder Converts a serial data message into parallel signals

double superheterodyne A method to build an extremely narrow band receiver by converting the
receiver frequency twice.

coder Converts parallel signals into a serial data message

hamming distance A measurement of data transmission safety. The amount of failures in the data

stream which has to occur during the transmission in order to create a wrong
signal. A low hamming distance means that the test is not very sensitive to
data transmission errors and could be potentially unsafe. A high hamming
distance means that the system is very sensitive and could potentially be
unreliable due to potential noise irfemence.

latching The auxiliary function will turn on when the operator presses option button
once and releases it (PBT) or flips the spring return switch up (NVT). The
auxiliary function will not turn off until the operator presses the option button
a second time (PBT) or flips the spring return switch (NVT).

maintained The auxiliary function will turn on when the operator flips the maintained
switch to the appropriate position (NVT). The auxiliary function will turn off
as soon as the operator flips the maintained switch to the off position (NVT).

momentary The auxiliary function will turn on when the operatosgge the option button
and holds it down (PBT) or flips thepring-return switch and holds it up
(NVT). The auxiliary function will turn off as soon as the operator releases the
option button (PBT) or releases the spring-return switch (NVT).

synthesizer technology Used to electronically generaterier frequency.
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Commonly Used Abbreviations

Abbreviation Meaning

A/D Analog to digital conversion

AK Analog channel (German: Analog Kanal)
AMP Ampere

AWG American wire gauge

BPS Bits per second

DK Digital channel (German: Digital Kanal)
EMC Electromagnetic compatibility

EMI Electromagnetic immunity

EPROM Electrical programmable read-only memory
FM Frequency modulation

GND Ground

HF High frequency

KHz Kilohertz

mAH Milliampere hours

mA Milliampere

msec Millisecond

MHz Megahertz

mw Milliwatt

NiCd Nickel cadmium

NiMH Nickel Metal Hydrite

PLC Programmable logic controller

PLL Phased locked loop

PWM Pulse width modulation

RF Radio frequency (same as HF - high frequency)
RMS Root mean squared

RXx Receiver

RxD Receiving data

SMD Surface mount device

SMT Surface mount technology

TTL Transistor transistor logic

TX Transmitter

TxD Transmitting data

Ub Operating power

Uv Microvolts

VAC \olts (alternating current)

VDC \olts (direct current)
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Specifications

System Specifications

Specification

Setting

Certification

TUV and CE

Temperature range

-18°F to 158°F (-25°C to 70°C)

Operating range

330 feet (100 meters) typical

Humidity range

0-95% maximum non-condensing

Modulation

Narrow band - FM

Frequency range

400 - 470 MHz (16 preset frequencies)

Bandwidth

12.5 kHz/25kHz

Frequency generation

Microprocessor controlled PLL Synthesizer

Microprocessor

80C31 Intel

Baud rate

4800 bps (approx. 55 msesponse time)

Hamming distance

4

Security

16-bit addressing (more than 65,000 possibilities)

PBT Specifications

Specification PBT-4 and PBT-5A

Weight <1.75 pounds (including baty)
Physical size 9.25"x 3.42" x 2.3"

(LxWxH) (23.5cm x 8.7cm x 5.8cm)

HF output power max 10 mW

Deviation +/- 2kHz

Power supply

9.6 V Nickel Cadmium rechargeable battery

Operation time

7-10 hours continuous with one charge

Enclosure IP65 Weatherproof (better than NEMA 12/13)
Protection Key switch with cap
Antenna Built-in
Functions Emergency-stop button (push/pull)
4 crane motions 2 speeds, interlocked
Horn and mainline activation
Option button
2 Selector buttons (PBT-5A only)
Features Sleep mode (PBT-4 only)

Switch on protection
Electrical interlocking of crane motions
Mechanical protection against accidental activation

Battery charger

115/220 VAC (+/- 20%)
Charging time - 3 hours
Gold plated and self-cleaning contacts
2 batteries included
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NVT Specifications

Specification NVT-J33D
Weight <2 pounds (including battery)
Physical size (LxWxH) 9.3"'x4"x6.4"

(23.6cm x 10.2cm x 16.3cm)
HF output power max 10 mW
Deviation +/- 2kHz

Power supply

9.6 V Nickel Metal Hydrite rechargeable battery

Operation time

7-10 hours with one charge

Enclosure IP65 Weatherproof (better than NEMA 12/13)
Protection Key switch with cap
Antenna Built-in
Functions Emergency-stop button (push/pull)
3 crane motions
3 discreet speeds activated by joystick)
Horn and mainline activation
Option toggle switch (maintained)
Selector toggle switch (A-A+B-B)
Features Switch on protection

Mechanical protection against accidental activation

Battery charger

115/220 VAC (+/- 20%)
Charging time - 4 hours
Gold plated and self-cleaning contacts
2 batteries included

Receiver Specifications

Specification GA609

Operating power 50/110/240 VAC 50/60Hz (+/- 20%)

Current <100 mA

HF part Double Superheterodyne

Sensitivity 0.4 microvolts (Root Mean Squared)

Safety Self-monitoring emergency circuitry
Fail-safe, spring-forced Emergency-stop relay
Self-test during start-up and operation

Diagnostic On-board diagnostic system with indicators forc&Rmunication, powestatus,
active outputs

Output 1 Emergency-Stop relay, 275 VAC 8 Amp/30 VDC 5 Amp

1 Horn relay - normally open, 275 VAC 8 Amp/30 VDC 5 Amp

1 Start/Mainline relay - normally open, 275VAC 8 Amp/30 VDC 5 Amp

1 Option relay - normally open, 275 VAC 8 Amp/30 VDC 5 Amp

2 Selector relays - normally opefrbVAC 8 Amp/30 VDC 5 Amp

12 Crane motion relays - normally open, 275 VAC 8 Amp/30 VDC 5 Amp
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StarService Policy

This chapter includes information pertaining to on-call service, transmitteer@ad Repair

program, and Receiver Replacement/Repair Program warranty. Before you install, troubleshoot, or
service the radio control system, we highly recommend that you read this entire chapter. Doing this
will help assure quick service response, minimize your on-site repair costs, and reduce crane
downtime.

On-Call Service

If you ever have a problem with your PulseStars§@&tem, call Electromotive Systems at 1-800-
288-8178. Technical support is availablel®urs a day, seven days a week. If necessary,
Electromotive Systems can arrange to have a serviceitéah visityour site to evalate the
situation (normally at your expense.)

Warranty

Every PulseStar product includes a tyearwarranty from thedate ofshipment. The arranty is
described in detalkter inthis chapter.

Transmitter Loaner, Replacement & Repair Program

The PulseStar Transmitter Loaner, Replacement & Repair Program provides a replacement
transmitter, or loaner transmitter while your transmitter is being repaired. Under the terms of the
Loaner, Replacement and Repair Program, please provide a purchase order or credit card to cover the
cost of the loaner transmitter.

If you need to return defective transmitter, please follow the steps below.

1. Request a Return Authorization (RA) from Electromotive Systems’ Service Department and
return the defective transmitter to Electromotiyst®msvia pre-paid freight. When you call,
please have the information from the serial nameplate of the transmitter availahle

2. Electromotive Systems will ship a loaner or eggiment transmitter within 24 businéssirs.

3. Electromotive Systems will inspect tefective transmitter and determine if the defects are
covered under warranty. If the defects are covareter warranty, Electromotive Systems, at
their discretion, will do one of the following:

* Replace the defective transmitter with the loaner or equivalent transmitter. The replacement
transmitter will be covered for thduration of the original transmitter warranty period.

» Credit the full cost of the loaner transmitter, plus pay fofraight charges for both the
loaner transmitter and the transmitter repaired under warranty.

NOTE: Freight charges incurred from sources other than common ground carriers
WILL NOT be reimbursed unless pre-approved by Electromotive Systems.

» If the defects are not covered undarranty, Eleaomotive Systems will credthe ost of
the loaner transmitter, less the cost of the repairs, a $50 loaner inspection fee, and any freight
charges incurred by Electromotive Systems.

4. Electromotive Systems will repair or replace the transmitter. Repaired transmitters will be
shipped from Electromotive Systems within 72 business houeeipt of transmitter (three
working days).
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5. If the original transntier is repaired,aturn the loaner transmitter in good condition to
Electromotive Systemga prepaid freight.

Receiver Repair Program

The process for returning a defective PulseStars609 receiver is described in the following steps.

1. Request a Return Authorization (RA) from Electromotive Systems’ Service Department and
return the defective receiver to Electromotiyesteéms via prepaid freight. You are responsible
for the shipping charges for sending the difeqparts to ElectromotiveyStems.

2. Electromotive Systems will inspeitte receiver and dermine if the dedcts are averedunder
warranty.

» If the defects are covereshder warranty, Electromotive Systems will repair the receiver at
no cost, and credit the full cost of all freight charges.

NOTE: Freight charges incurred from sources other than common ground carriers
WILL NOT be reimbursed unless pre-approved by Electromotive Systems.

» If the defects are not covered undarranty, you are sponsible for the cost of thepairs
and all freight charges.
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Limited Warranty And Terms Of Sale

Prices: Subject to Change Wibut Notice F.O.B. Electromotive Systems
Terms: Net 30 Days Milwaukee, Wisconsin

Electromotive Systems, hereafter referred to as Company, guaranteesslhianufactured by it
against any defects of materaaid/or workmanshifor a period of two years from the date of
shipment. Company makes NO OTHER WARRANTY, EXPRESSED OR IMPLIED, AS TO THE
MERCHANTABILITY OR FITNESS OF THE ITEMS FOR THEIR INTENDED USE ORAS TO
THEIR PERFORMANCE. Any statement, description or specification in Company's literature is
for the sole purpose of identification of items sold by the Company and imparts no guarantee,
warranty or undertaking by company of any kind. Comporemsacessories not maufactured by
Electromotive Systems are not included in this watyrand are warranted separately by their
respective manufacturers.

Company'’s sole liability shall be to repair at its factory, or repdagatem returned to it within two
years from date of shipment, which Company finds to contain tilefenaterial or workmiaship.

All items to be repaired or replaced shall be shipped to Company (Note: return altrobyat
Company is required) within said two year perifveight prepaid, as a condition to repair or e
defective material or workmanship. Company’s herein assumed responsibility does not cover
defects resulting from improper installation, maintenance, or improper use. Any corrective
maintenance performed by anyone other than the Company duringuttaaty period shall void the
warranty. Company shall not be liable for damages of any kind from any cause whatsoever beyond
the price of the defective Company supplied items involved. Company shall not be liable for
economic loss, propertfamage, or otharonsequetial damages ophysicalinjury sustained byhe
purchaser or by any third party as a result of the use of any Compaplied items omateial.

Company neither assumes nor authorizes any other person to assume for Company any other liability
in connection with the sale or use of items sold by Company.

List prices or discounts are subject to change without notice. Quoted prices will be honored for a
period of 30 days from the date of thatven quotation undéss otherwise stated.

Orders of $25,000 or more, andlers for speial controlpanels are subject to special terms and
conditions of sale. &er tothose specific sections within this document.

Orders are not subject tatedation or cacellation except upon written consent of Company and
payment of proper cancellation charges, wheanded apptiable by Company.

Materials or items may not be returned ¢oedit, without the prior written consent of the Company.

Any authorized return ahateials or items shall bsubject to a restocking charge equal to 20% of

the net invoiced amount after Company determines that the material or item is in good condition and
may be resold without tadration or service. lipon eceipt of the rateiial or items returnedhe

Company determines that saithteials or items cannot be resold without alteration or service, the
Company reserves the right to reject the returned materials or items and to send the same back to said
purchaser at purchaser’s expense.

Terms of payment are NET 30 days. Alataialsand items are sold®.B. Company's shipping

point. Companyetains a security terest imall items sold by it soong as they reain in Company’s
possession to secure all obligations of purchaser to Company. A processing fee will be applied to all
invoices for requested prepaiatight charges other than UPS. A service charge will bernedom

past due accounts extending beyond the TernSalef described above, at a rate of 1.5npemth or

a fracton thereof, of the net balance extendingdo®l 30 dgs..
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Any claim for errors in shipment or for material or item shortages mustdedved byCompany
within 30 days of shipment and must be accompanied by copies of the bill of lading and packing slip.

Special Terms and Conditions: Orders of $25,000 or More

Electrification and Control Orders

Drawings and Drawing Approvals (if applicable)

In most cases, Electromotive Systems will submit drawings for customer approval within 30 days
after receipt of purchase order.

Customer drawing approval and Electrdive Systems credit approval is required duef
Electromotive Systems will proceed with parts precoent or assembly work.

Progress payment
25% of total order is required prior to shipment.

75% balance to be paid Net 30 days upon shipment of order.

Customer Requested Changes
Customer shall pay for any additional charges that may be incurred due to customer change orders a:
incurred.

Cancellation Policy
Cancellation fee of 10% of orders, plus all charges that may to incurred to-date of cancellation, will
be applicable to all orders cancelled after receipt of order.

Credit Approval
All orders are subject credit approval by Electromotive Systems

All items manufactured and offered for sale by Electromotive Systems are subject to limited
warranty and terms of sale. These special terms and conditions are part of the limited warranty and
terms, and only supersede to take exception to saichnty and terms séah of this document for a
complete description.

Special Terms and Conditions: Orders for Special Control Panels

Drawing and Drawing Approvals
In most cases, Electromotive Systems will submit drawings for customer approval within 30 days
after receipt of purchase order.

Customer drawing approval and Electrdive Systems credit approval is required duef
Electromotive Systems will proceed with parts precoent or assembly work.

Progress payments
25% of total net order is required upon drawing approval.

25% of total net order is required prior to shipment.
50% balance to be paid Net 30 days upon shipment of order.

Customer Requested Changes
Customer shall pay for any additional charges that may be incurred due to customer change orders a:
incurred.
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Cancellation Policy
Cancellation fee of 10% of order, plus all changes that may be incurred to-datesdfation, will
be applicable to all orders cancelled after receipt oftage order.

Credit Approval
All orders are subject to credit approval by Eleototive Systems

All items manufactured and offered for sale by Electromotive Systems are subject to limited
warranty and terms of sale. These special terms and conditions are part of the limited warranty and
terms, and only supersede to take exception to said warranty and terms as specifically outlined.
Refer to limited warranty and terms section of thigumenfor acomgete desdption.
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