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1.

INTRODUCTION

The Twister 2X is a highly sophisticated industrial radio control system. The versatile
features of the Twister 2X permits a wide range of industrial applications. The Twister 2X
industrial radio control system can be used to control all types of cranes, building
congtruction equipment, automatic control systems, mining equipment, and many others.

The Twister 2X incorporates numerous safety circuits that guaranty maximum security and
ensure the system is resistant to other radio interference. The major features of the Twister
2X industrid radio control system is asfollow:

*  Highly evolved software that have redundant error checking and correcting capabilities
to ensure 100% error-free transmission, decoding, and control of output relays. These
software designs include CRC (Cyclical Redundancy Check Code) and Hamming
Codes (Error Recovery).

*  The encoding system utilizes an advanced microprocessor for 100% error -free data
transmission. The availability of 65,536 sets of unique security ID codes will ensure
that only commands from the matching control transmitter can be carried out without
any interference from other radio sysems.

*  The decoding system utilizes dual advanced microprocessors, which ensures 100%
error-free caculation, bit checking, and correction of incoming transmitted data

*  The system also utilizes an additional central microprocessor for data comparison and
cross checking between the two decoding microprocessors to ensure 100% error-free
decoding and control of al output relays. When faults are detected via this centra
microprocessor, for maximum safety, the entire system will be shutdown within 0.50
second to avoid any undesired crane movements.

*  The system utilizes PLL synthesized RF for means of data transmission. It alows the
user to select from a wide range of frequency channels best suited for the environment.
The frequency channel is selected via a dip-switch in the transmitter unit and LCD
control panel in the receiver box. The receiver system also has the ability to auto scan
from a wide range of frequency channels. The receiver system will search and locked
on to the intended matching tranamitter unit.

*  Optiond dud advanced recelving sysem for optimum receiving cgpability.

*  The Twister 2X systems are equipped with numerous self-diagnosing features.
These include transmitter low voltage detection warning system automatic
shutdown, faulty pushbutton and joystick contact switches detection, faulty MAIN
contact relay detection, faulty relay boards detection, faulty EEPROM detection,
faulty PLL synthesizes RE unit detection, and incorrect security 1D code detection.



2. SAFETY INSTRUCTIONS

The Twister 2X system is relatively simple to use. However, it is very important to observe
the proper safety procedures during operation. When use properly the Twister 2X systems
will enhance productivity and efficiency in the workplace.

The following ingtructions should be grictly followed:

1. Make a daily check of the transmitter casing, joysticks, and pushbuttons. Should it
appear that anything could inhibit the proper operation of the transmitter unit, it should
be immediately removed from sarvice

2. The transmitter voltage should be checked on a daily basis. If the voltage is low, the
battery pack should be recharged or replaced.

3. The emergency stop pushbutton (EMS) should be checked at the beginning of each shift
to ensure they arein the proper working order.

4. In the event of an emergency, activate the emergency stop pushbutton immediately.
Then turned the power “off” from the main power source of the equipment.

5. The power switch should be turned “off” after use and should never |eft the power “on”
when the unit is unattended.

6. Do not use the same RF channel and ID code as any other unit in use at the same
fadlity (within 300-meter range/ 900 feet).

7. Ensurethewas bdt isworn a al time during operation to avoid accidenta dropping.

8. Never operate a crane or equipment with two (2) transmitter units at the same time with
same RF channd and 1D code.

This device complies with Part 15 of the FCC Rules. Operationis
subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference
recelved, including interference that may cause undesired operations.

Changes or Maodifications not expressly approved by the party responsible
for compliance could void the users authority to operate the device.



3. SYSTEM FUNCTIONS

Transmitter Joy stick

Each tranamitter unit is equipped with up to two (2) joysticks with Sngle or double axis per
joystick. Please see the table below for different joystick settings:

TYPE FUNCTION
Linear (stepless)
1-Speed No accderetion.
2-Speed Shared acceleration relay.
2-Speed Separate accdleration relay.
>-Soeed Separate accderation relay / 1% and 2 speed relay interlocked (refer
to note A).
3-Sped Shared acceleration relay.
4-Speed Shared accderation relay.
5-Speed Shared accderation relay.
Soeed 0-speed (neutrd position) can dso be equipped with contect relay for
0 Contact Relay connection to crane's braking system.

Note A:  When 2" speed contact relay is activated, the 1% speed contact relay will be

deactivated.




Transmitter Pushbuttons

There are many different types of pushbuttons and switches available for the Twister 2X; please
refer to the chart below.

TYPE FUNCTION
1-Step Pushbutton Standard non+toggled pushbutton
2-Step Pushbutton Standard non-toggled pushbutton
Mechanica Toggle Pushbutton Sandard toggled pushbutton
Electronic Toggle Pushbutton Resats itsdlf when the transmitter unit is turned “ off”
Rocker Switch OT (refertonote 1 & 2)
Rocker Switch O-R (refer to note 1)
Rocker Switch R-O (refer to note 1)
Rocker Switch T-0OT (refertonote 1 & 2)
Rocker Switch R-OT (rfertonote 1 & 2)
Rocker Switch T-OR (refertonote 1 & 2)
Rocker Switch R-O-R (refer to note 1)
Selector Switch O-T (refertonote 1 & 2)
Sdector Switch O-R (refer to note 1)
Sdector Switch T-OT (refer tonote 1 & 2)
Sdector Switch T-OR (refertonote 1 & 2)
Sdector Switch R-O-T (refer tonote 1 & 2)
Sdector Switch R-O-R (refer to note 1)
OviomRapms | 2Pt nelodel et o
Notel: O Origind podgtion.
T Maintain pogtion (toggled).
R Retract to the O-pogtion (non-toggled).

Note2: Pushbuttons, rocker switches, and selector switches with T (toggled) settings can
also have their contact relay in the receiver to stay activated even if the transmitter
unit is turned “off”.



Emergency Stop Button (EMS)

In case of an emergency, press the Emergency Stop Button will immediately deactivates the
transmitter unit and the receiver MAIN Contact Relay.

Power Key Switch
Key switch for activating the power of the tranamitter unit (pleese refer to Fig. 2 on page 7).

Start Pushbutton

After turning “on” the transmitter unit via power key switch, press the START pushbutton
will activate the receiver MAIN. After resetting the emergency stop button, pressing the
START pushbutton will dso activate the receiver MAIN.

Removable Rday Cards

The special designed relay cards with main motherboard for future system expandability and
replacements.

Auto Scanning Receiver

When the transmitter unit’s frequency channel is changed, the receiver unit will search and
locked on to the intended matching transmitter unit.

Optiond Features

1. Pitch and Catch Mode — This feature allows two operators controlling one crane system
from oppaosite ends of along travel.

2. Tandem Mode — This feature allows two operators controlling two crane systems
independently or one operator controlling two crane systems smultaneoudy.

3. Random Access— This function dlows for up to eight operators randomly accessing
eght crane systems via an eight-position sdector switch.



4. TRANSMITTER OUTLINE

4.1 Transmitter Box

(Fg. 1)

4.2 Detaled Parts

Power Status LED Display
Sgnd Saus LED Display
Information Plate (engraved)
Left Joystick Rubber Boot
Right Joystick Rubber Boot
START Pushbutton

AUX/RES Pushbutton
AUX/RES Pushbutton
AUX/RES Pushbutton
Emergency Stop Buiton (EMS)
Power Key Switch (removable)
Battery Contact

Syslem Informetion

Battery dot

5!;‘)!35@90.\1@.0":5.00!\)!“

i

|

(Fig. 2)




4.3 Encode Board and PLL Module

1. Encoder Shidd Plate 9.  Power Key Switch Connector Port
2. Ribbon Type Connector Port 10. Power Fuse(0.25A)
3. Power Input Connector Port 11 Infrared Interface Port
4.  Charger Connector Port 12 AntennaPort
5. TX Module Connector Port 13 TX module Connector
6. 1D Code Dip-Switch 14.  Power Key Switch Connector
7. Frequency Channd Dip-Switch 15, Power Key Switch
8. Programming Port
(Fg. 4)

4.4 Inteligent Charger, 600mA Battery Pack x 2,
Wai gt Belt, and Shoulder Strgp (Not Fictured)




5. RECEIVER OUTLINE

5.1 Recave Box

52
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(Fig. 6)

Detal Parts

Antenna

Antenna Port

Power Display
SQ-1Display (RX-1)

Q-2 Display (RX-2)
Centrd CPU Status Display
System LCD Display
Sysem Information Plate
Shock Absorber Leg
Heavy Duty Cable Connector
RX Module Card

Decoder Card

Reserved Rdlay Card
Rday Cad -1

LA

B

5 & dddod
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Relay Cad — 2
Relay Cad -3
Reay Cad -4
Power Transformer Card



53 Shock Absorbers

267mm

375mm

(Fig. 8)

54 RX Module Card (1), Decoder Card (2), Rday
Cad (3), Power Supply Cad (4

(Fg. 9)
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RX Module Card o
. RX Module Card Release Clip ‘\a_rj

RX-1 Antenna Port \
RX-2 Antenna Port \
RX module Shidd Pae

RX Module Cardto-Motherboard
Connector

abrowdPE

(Fg. 10)

Decoder Card

Power Display (LED-1)

SQ-1 Display (LED-2)

SQ-2 Display (LED-3)

Centrd CPU Status Display (LED-4)
Reserved Function Display (LED-5)
LED Pand

LCD Pand

RS 232 Serid Port

Dud Decoding CPU Status Display
(LED-6 and LED-7)

Function Settings Buttons

Decoder Shidd Plate

Decoder Card-to-Motherboard
Connector

OO N~ WDNPE

BF S
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Reay Card

abrowdPE

LED Rday Display

Relay Card Rdlesse Clip 7 W/@)
Relay Connector Port )
Rdays

Reay Card-to-Motherboard

—3
Connector P \@

Reay Card Position/Address r‘q“il h )
Dip-Switch (seenote A). . -

(Fg. 12)

Note A: The relay card position/address dip-switch must be adjusted according to the

wiring diagram sheet located on the backside of the receiver cover plate.

Rday Card Pogtion 1 address. 0000000
Rday Cad Pogtion 2 address 0000001
Rday Card Postion 3 address. 0000010
Rday Cad Postion 4 address. 0000011
Rday Card Pogtion 5 address. 0000100
Power Supply Card
1 Power Supply Card Rdease Clip
2.  Power Fuse
3. VACInput/ DVC Output Connector
4.  MAIN Contact Relay
5. Power Supply Card-to-Motherboard ﬁ :
Connector o | |
6. ‘

VDC Fuse U )
i

12



6. SYSTEM SETTINGS

6.1

6.2

6.3

Transmitter 1D Code Settings

Id code settings are st via dip-switch located on the encoder board (refer to fig. 3
on page 8). For receiver ID code settings please refer to page 15 ~ 16.

Example: ID code 10010110

T Y e T e T e T Y e O
Dnﬂmmﬂﬂﬂﬂu

S = A= == =)
Top location: “1” Bottom location : “0”

Transmitter Frequency Channd Settings

Frequency channel settings are set via dip-switch located on the encoder board.
Please refer to fig. 3 on page 8 for dip-switch loc ation and frequency channel table
on page 15. For receiver frequency channe settings please refer to page 15 ~ 16.

Example  Frequency 433.075MHz / channd 01 (00000001)

OB O B B B B Sy

Jo{sfajuj{afaly

L S
Toplocation : “1” Bottom location : “0”

Transmitter Special Functions Settings
Specia function settings can be programmed via IBM compatible computer with

special window based software or in-house designed programmer unit. Please
contact your dedler for more details.

13



6.4 Frequency Channd Table

Viadip-switch located insde the transmitter box and receiver LCD pand, the frequency
channd of the sysem can be dtered.

FREQUENCY DIP-SWITCH SETTING CHANNEL
433.075 MHz (00000001 01
433.100 MHz 00000010 02
433.125 MHz (00000011 03
433.150 MHz 00000100 04
433175 MHz 00000101 05
433200 MHz 00000110 06
433.225 MHz 00000111 07
433.250 MHz 00001000 08
433.275 MHz 00001001 09
433.300 MHz 00001010 10
433.825 MHz 00001011 n
433.850 MHz 00001100 12
433.875 MHz 00001101 13
433.900 MHz 00001110 14
433.925MHz 0oo01111 15
433.950 MHz 00010000 16
433.975 MHz 00010001 17
434.000 MHz 00010010 18
434.025 MHz 00010011 19
434.050 MHz 00010100 20

Note A:  Other frequency channds are dso available upon request.

14




6.5

Recave LCD Outline

(Screen“1”)
(Screen “2")

HOOL OO G

(Fg. 19
1. RX-1Sgnd Strength 9. ID Code— 1 (country code)
2.  RX-2Sgnd Strength 10. ID Code— 2 (system ID code)
3. Sydsem a Work 11 Decoder Sysem —1
4. Reay Adtivation Display 12, Decoder System — 2
‘0" rday OFF;“1" rday ON 13 RX-1Sgnd Srength

5. EXIT/DOWN (-) Button (PS1) 14. RX-2 Sgnd Strength
6. EDIT/UP (+) Button (PS2) 15. RX-1 Frequency Channel
7. MODE/ENTER Button (PS3) 16. RX-2 Frequency Channd
8. Sysem Type (depending on system feaiures)

15



6.6

(Screen “3")

Recaver ID Code and Frequency Settings

D
2)
3
4)
5
6)

2
8)

9

10)
11)

Note:

©
% TP ¢1 ID:77-21319191 o
A RX1: T o
RY2: ki
LUPDATE
O 0

OoHO

To enter into screen-2, press MODE/ENTER button one time.

To enter into Screen-3, press EDIT/UP button for up to 5 seconds.

TP (System type) and Country code can rot be changed.

Press EXIT/DOWN (-) and EDIT/UP (+) to change vaues of the ID code.
Press MODE/ENTER button to proceed to the RX-1 setting column.

Press EXIT/DOWN (-) and EDIT/UP (+) to change frequency channd of the
RX1

Press MODE/ENTER button to proceed to the RX-2 setting column.

Press EXIT/DOWN (-) and EDIT/UP (+) to change frequency channd of the
RX2

Press MODE/ENTER button to proceed to the UPDATE setting column.
PressEDIT/UPtoinput “YES’ (save changes).

Press EXIT/DOWN to input “NO” (cancd changes).

If new vaues are not inputted within 25 saconds, the system will exit the
setup screen (screen 3) and returned to screen 1.

16



7. RECEIVER SYSTEM STATUSDISPLAYS

(Fg19

1. Recever Power Display 4. Centrd CPU Satus Display
2. SQ-1(RX-1) Saus Display 5. LCD Sysem Information Display
3. SQ2(RX-2) Status Digplay

Receiver Power Display
Should belid & dl time during power “on”.

-1 and -2 Status Displays

Lights“on” Trangmitted Signa's Recaived.

Lights “off” No Trangmitted Sgnals

Blinking Lights Strong Outside Radio Interference.

Dua Decoding CPU Status Display (refer to Fig. 11 on page 11)

Lights“on” 0.1 second / “off” 1.0 second Decoders on Standby.
Lights“on” 0.1 second / “off” 0.1 second Decoding in Process.

Centra CPU Status Display

LED INDICATION REASON
Sow Blinks (Green) Sandby
Fadt Blinks (Green) Tranamitted sgnasreceived
Fest Blirks (Red) Moation contact relays Olrc;[gfegl/lAlN contact rlays are
3 Fest Blinks (Red) PLL RX module defected
4 Fadt Blinks (Red) EEPROM error
5 Fadt Blinks (Red) Incorrect transmitted ID code
6 Fast Blinks (Red) Incorrect system type

17



Other System Status Display Feature
Some of the systlem gatus indications described on page 17 are dso displayed on the
receiver LCD screen for easy readout (on screen 2).

1
2)
3
4)
5
6)

ID_ER
MAIN_ER
PLL_ER
WORK
SEARCH
SCAN

Incorrect transmitted ID code

Defected MAIN contact relay or relays
Defected PLL RX module

Trangmitted Sgnals received and decoded
System on standby

System scanning for new frequency channdl

TP: 01 ID:77-81010101
RX1: %5 ¥.all PLL_ER
RX2: ¢5 ¥.all PLL_ER
SYSTEM [INFORMATION

I QO 0r W O T T 0Y /

©OHO

18



8. RECEIVER INSTALLATION

81

N

o1k W

o 0

Preparation

1) Hat Head Screwdriver (- )

2)  Phillips Head Screwdriver (+)

3 Multi-Meters

4) 14 mmWrench X 2

5)  Power Drill with 105 ~ 11mm Dirill-Bit
6) Output Cables

Ensure recelver is not set to the same channel and ID code as any other units in
operaion a the same facility within 300 meters/900 feet.

Prior to ingdlation, make sure that the crane sysem itsdf isworking properly.

Use the multi-meter to check the voltage source available and ensure receiver voltage
setting is correct for this voltage.

Prior to ingdlation, switch off the main power source to the equipment.

Step By Step Installation

Sdect asuitable location to mount the receiver.

The location selected should have the antenna visible from al areas where the
trangmitter isto be usad.

The location sdlected should not be exposed to high levels of dectrica noise.

Ensure the selected location has adequate space to accommodate the receiver enclosure,

The distance between the antenna and the control panel should be as far apart as
possible

Dirill four holes on the control pand (10.5mm).

Tightened dl screws provided.

For system wiring, please refer to the wiring diagram located on the last page of this
manual and on the backside of the receiver cover plae.

Ensure dl wiring is correct and safely secured and dl screws are fastened.

19



267mm

' 4-310,5mm
3 4D 43 3

)

375mm

(g;rm = .uxi%) EB. {D__m

(Fg. 16)
83 System Teding

1. Connect the power source to the receiver and test the operation of each function to

ensure it operatesin the same manner as the pendant controller.

Ensure the MAIN contact relay can be properly controlled by the remote control.

Ensure the limit switches on the crane that limit dl travels are working properly.

4. Ensure the pendant controller is located in a safe location where it would not interfere
with remote operation.

wn
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9. OPERATING INSTRUCTION

91

ok w

~

9.2

1
2.

Power “ON” the System

Insert the power key switch into the key dlot located on the right side of the
trangmitter unit.

Push in the key and turn the key dlockwise (forward) to “1” pogtion.

“1" “ON” “o “OFF’

Make sure both joysticks are in their neutra (O-gpeed) position.

Make sure that the red emergency stop button (EMS) isin its elevated postion

To activate the receiver MAIN, press and hold the “START” pushbutton located on
the right side of the transmitter box for 2.0 seconds.

After system start up, if the operator did not give any command by pressing any
pushbuttons or moving the joysticks to a non-neutral position, the transmitter unit
will go into sleep mode with receiver MAIN contact relays temporarily deactivated.
To resume operation, just press any pushbutton or move the joysticks again to
re-activete the sysem.

After 1 hours of system nontusage, the entire system will be deectivated.

If the frequency channel of the transmitter unit is changed via a dip-switch inside
the transmitter box (refer to page 13), you must then also change the frequency
channel in the receiver box (refer to page 15~16). If the recelver unit is equipped
with an autoscanning feature, after changing the frequency channel of the
transmitter unit, you must then press START button for up to 20 seconds after
transmitter unit power “on” in order for the auto-scanning receiver to identify the
newly sdected channd.

Transmitter System Status Displays

(Fg. 17)

Battery Power LED Display
Trangmitting Status LED Display

21



Trangamitter Battery Power LED Display

POWER DISPLAY REASON
Congant Green Battery level normd
Sow Blinking Red Low battery level (& warning)

Fast Blinking Red

Low battery level (2" warning)
Tranamitter unit will Sop trangmitting a anytime

Condant Red Low battery level (3° warning)

Trangmitter and receiver unit deactivation

Tranamitter Status LED Display

STATUSDISPLAY REASON
No Light Displayed No transmitting Sgnas outputted
Sow Blinks (Green) Neutra pogtion Sgnds tranamitted (refer to note A)
Fagt Blinks (Green) Active command sgnds tranamitted
Constant Red Light Jammed or defected pushbu‘t‘tggnor joydticks a system Power
Fest Blinks (Red) The contact point currently in useis ok (refer to note B)
3 Fet Blinks (Red) PLL TX module defected
4 Fagt Blinks (Red) EEPROM error
Note A: If equipment is equipped with Sdector switches, active commands are

Note B:

transmitted at al time during tranamitter power “on”.

When there is defected or jammed contact (pushbutton and joystick), the
status LED will display a constant red light without flashes. To find out
which contact point is defected or jammed, activate each pushbutton and
joystick by pressing and moving each pushbutton and joystick speed one step
at atime. Activating a non-defected pushbutton or joystick contact will

display afad blinking red light on the status LED. This fast blinking
red light is to show the operator that the contact point currently activating is
not defected. On the other hand, if the defected or jammed contact point is
activated, the status LED will remain constant red with out any flashes. The
main purpose of function is to let the operator realize which contact point is

not working properly.

22



10.BATTERY CHARGING

o

Plug in the power cord and the power indicator will light up.

When a battery pack is inserted, the green charging light will blink to indicate charging

isteking place a the current momert.

If discharging of battery pack is desired (strongly recommended), press the
“DISCHARGE” button. At discharging mode, the green blinking light will now
turned into a constant red light indicating that the battery pack is now being discharged.
If you want to cancd the discharge, just press “ DISCHARGE” button again.

When discharging is completed, it will automatically switch to the charging mode
where the green blinking light will appear again.

The charging time for a battery pack is agpproximately 3~6 hours (600mA).

When charging is completed, a constant green light will appear to indicate that the

battery pack is fully charged.

When the battery pack is at 90% charged state, trickle charging will take over to ensure
the longevity of the battery pack and as well as to ensure the battery pack is 100%

charged.

When the battery pack’s temperature exceeds 50 , the charger will go into protective
mode and charging will be discontinued.

To prolong the life of the battery pack, it is recommended that the battery pack be fully
discharged prior to every re-charging.

23



11.SYSTEM SPECIFICATION

11.1 Transmitter Unit

*

Frequency Range
Transmitting Range:

Continuous Operating Time

Security ID Code
Chenndl Spacing
Hamming Digtance
Frequency Control
Frequency Dirift
Frequency Devidion
Spourious Emisson
Transmitting Power
Emisson

Antenna Impedance
Enclosure

Source Vdltege
Current Drain
Operating Temp.
Dimengon

Weight

PLL 433 MHz
100 meters / 300 feet *
8 Hours (600mA) / 16 Hours (1400mA)
65,536 s=ts (16 + 1 hit)
25KHz
6
Quartz Crystas+ PLL
<3ppm@-20 ~70
<1ppm @ 25
> 60dBc
0.1mw
F1D
50 dns
|P-65
7.2V (600mA) or 7.2V (1400mA)
~80mA
-20 ~70
247mm X 154mm X 182mm
1,600qg (with battery pack)

Longer tranamitting-receving range available upon request.

24



11.2 Recaver Unit

Frequency Range
Chenndl Spacing
Hamming Digance
Frequency Control
Frequency Dirift
Frequency Deviation
Sengtivity

Decoding

Antenna Impedance
Data Decoder Reference
Responding Time
Enclosure

Source Voltege

Power Consumption
Operaing Temp.
Output Contact Reting
Dimengon

Weight

PLL 433 MHz
25KHz
6
Quartz Crystas+ PLL
<3gpgpm@-20 ~70
Ippm @ 25
<0481V
FX
50 ons
Quartz Crydds
100mS ~ 300mS
IP-65
100~ 240VAC @ 50/60 Hz.*
HBVA
20 ~70
250V @ 10A
477mm X 309mm X 167mm

88009

*  Other types of source voltage are also available upon request.
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