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1.0 Introduction

Congratulations on your purchase of a Fle@ Iwitch machine actuator with integral DCC accegsecoder. This is a precision
assembly that is factory installed on Walthersode 83 switches. The Fleadllincorporates a miniature motor and gearbox that
provides smooth, authentic motion during switcim$rions. The FLEA 11I™ can be installed and opedatwith DCC, without
drilling any holes or running any wiring. Optiorfeltures such as remote LED indication and Autasrftvitch Operation

require under the table wiring. No under the tabtinting of any components is required.

The integrated FLEA ID / Code 83 Turnout is a precision mechanism. luhbe handled accordingly. Avoid bending or
flexing the turnout in any manner. It can causenagiecuits in the DCC jumper straps and bindinghi@ points. Larger models
such as the double crossover, double slip and tagjes curved switches should be held in the mididéver from one end
The Flea 1ID is for operation in DCC layouts. The switch pasitcan be controlled from a combination of the Dé&d@troller
and/or a pushbutton.

This manual is written for Version 3.0 of the FI#® software, see the Appendix for a list of changesesversion 2.0. The
software comes with two options: Option A is faghi hand turnouts, it has a default address ofal#Bis identified by a red stick
on Dot.. Option B is for left hand turnouts, it leadefault address of 12d is identified by a blue stick on Dot. The nidtons

in opposite directions in the two options. There o other differences between options A and B.HAlka 1110 has an on board
LED whose purpose is to provide information abbetFlea 110 immediately following power up. On power up the Blinks
out the address of the decoder, the software veesid the software option (A/B). It also providesification when a CV has
been programmed.

The Flea 11D is capable of being programmed for route operatand can inter-operate with the Ha@’ $mart Routed .

1.1 Addressing

The decoder in the Flea @I has its own address. This makes it possible €& command station to send messages uniquely to
it. The default address should be changed priorsallation in the layout. Otherwise more than &tea 1110 may respond to

each command. After the address has been progratimaddea 110 will permanently remember it until such time assit

changed agailOTE: The decoder address in the Fle®ll$erves twgurposeshNot only is it the accessory decoder address
where switch Throw and Clear commands are sent budlso it is the loco address where programming commals are sent.

When choosing an address for the Fle@ lit is important that it be available both as anemsory decoder address and fmua
digit loco addressto avoid duplication of address@e Flea 1110 does not respond to two digit loco addresses.

The default addresses are 128 and 129 for the ©Bti@I|ue dof) and Option A Reddot) software respectively. In situations
where a turnout requires two Flea® |Ithat can only be powered simultaneously, (suatioable slip switches and three way
switches) one will have Option A software and thigeo will have Option B. This allows them to beiiidually addressed, and
programmed to their own uniqaeldress. They can then be programmed independ&htyFlea 110 may be programmed to any
addressn the range 128 to 2008ut check your command station and throttle tewfgine if the whole range is accommodated.

It is important to keep a record of the decodereskifor future use but if the address does bedosbé@& may be read from the
LED as part of the power up message.

CAUTION: Programming two switches to the same aslslMUST be avoided. Keep a list of your switchethwheir addresses.
A good idea would be to select a block of addre&seswitches, large enough to cover all futuredse@and use the next number
in succession whenever a new switch is added ttattoait. The LED blinks out the address of the slwitn power up. This is a
very helpful feature to avoid addressing conflicts.



1.2 Power Up Message

Immediately following power up, theleaD sends a power up message to the on board LED pfwsdes information about the
decoder address, the software version number dtwlage option letter.

First the decoder address is displayed as a s#rjmdses representing each digit. For examplel&fault address of 128 is
displayed as one pulse followed by two pulses fodld by eight pulses. A single long pulse is useepsesent a zero digit.

Next the software version is displayed in simiistion. For example version 3.0 is displayed aethulses followed by a long
pulse. Finally, a single pulse signifies OptionWda double pulse indicates Option B.

First verify proper functioning of the turnout

If you will only be operating with ushbutton Switchall you have to do is hook up the switéretion 3.).
Operate the Pushbutton switch with DC or DCC pawemmporarily applied to the outside rails.
OR

For DCC operation: Issue CLEAR/THROW commands with DCC power temptyrapplied to the outside railsS¢ction 1.)
Hint — see the Appendix for keystrokgamplesising Digitrax NCE and MRE.

Next: If you will be operating witlbCC the Fleamustbe programmebeforeinstallation Section 6.9

Quick Start Programming Steps
Write down thecurrentaddress of the Flea IlI™ here Section 1.2
Choose aewaddress for the Flea IlI™ and write it down here Section 1.}
Program thenewaddress into the Flea at tbigrrentaddress using CV16, CV17, CV1&ection 6.)

From now on you must use thewaddress, the Flea IlI™ will no longer respondhe previous address.

o & 0w b P

If required, hook up a pushbutton switcketion 3.)

The turnout should now respond to pushbutton psessd/or to DCC Clear/Throw commands sent tontheaddress.

(Section 6.9
(Section 6.9
(Section 6.9
(Section 1.}

2.0  Operation by DCC Control

The Flea 11D will respond to Accessory Decoder “CLEAR” and “TBR/” commands issued to its decoder address. Alithent
prototypical operation is assured by the motor gearbox actuator.

It is recommended to program the decoder addrésstprinstallation in the layout, the default adsises of 128 and 129 should
not be used, as a final address, or unexpectetis@say arise due to inadvertent programming wherdefault address is used
on a future occasion. See the Appendix for speojfierating instructions for some of the popular s@nd stations.




3.0 Pushbutton Control

When the pushbutton is pressed the turnout wilhgkao the alternate position and remain therd antither command is
received either from DCC or by another actuatiothefpushbutton.

A simple single pole, single throw (SPST) pushhuttoall that is required. It should hatre@rmally open” contacts. The
pushbutton is connected as shown in FIGURE 1.

4.0 Electrical Connections

FIGURE 1 shows the connections for the Pushbutempte LED, and the Automatic Switch Control optidwo pin Male
connectors are provided for making connectionfi¢oon board Female terminal block. The Male cormedtre designed for easy
soldering of wires in the solder cups. DO NOT ATTEMTO SOLDER ANY WIRES DIRECTLY TO THE CIRCUIT BOAR
Two 2 Pin Male connectors are provided with thed#ad board. These are for the Push Button cororeatid the Remote LED
connection. The board with the Automatic Switch €olrhas two additional 2 Pin Male connectors tocaomodate the
connections to the track sensors in the “CLEAR” &NdROW” legs. DO NOT LOSE THESE CONNECTORS! Theag @ostly

to replace.

NOTE: When locating the isolated or “spot” rail sectidasontrol the Automatic Switch action, take intaunt that the switch
takes about one second for a transition. You magt enough distance between the “spot” rail angwitch frog that the fastest
train will take at least one second (actually #elimore for a safety factor) to travel this distan

NOTE: Do not make any connections to terminal contets 7, 8, 9 or 10. These are used for factory progmming only.
External connections to these contacts could damagfee circuit board. These contacts have been tapeder to prevent
connections.



50 Routes

As well as the main decoder address it is possibprogram up to 28 additional addresses that ke IHO will respond to for
the purpose of routing. Unlike the decoder addtlesisserves both as an accessory decoder addikas arloco address, the route
addresses function only as accessory decoder agdrd?oute addresses may range from 128 to 20@héck your command
station and throttle to determine if the whole mimgaccommodated. The default addresses of 12&82thdhould be avoided.

By programming the same route address into a nuofidgiea 111 a single Clear or Throw command issued to theeradtiress
will cause each of the Flea I@sin the route to carry out the command. Each RAle&) response to the command is determined
by its action value for that particular route.

5.1 Route Action Values

To facilitate desired route setting, each routedaoh Flea IlD may have its own action value, this determinestwaltion to take
in response to Clear and Throw commands sentaata address.

Action values have four possible settings as diesdrin the following table.

VALUE | RESPONSE TO ACLEAR COMMAND J RESPONSE TO A THROW COMMAND
0 CLEAR THROWN
1 THROWN CLEAR
2 THROWN THROWN
3 CLEAR CLEAR

5.2 Route Time Delay

An additional feature of the Flea@|, when being controlled as part of a route, is ¢@ath Flea 1D introduces a random time
delay following a command before that command isiea out. This is to help avoid having all FletQImotors drawing current
at the same time and placing a heavier burdenepdalver supply. The random time delay is betweand10 seconds.

6.0  Programming
Programming the Flea @ involves setting the values of Configuration Vatés (usually referred to as CVs). It is importamt

note that all programming of the FleaQllis done to the four digit loco addres$@ps” mode.See the Appendix for specific
operating instructions for some of the popular c@ndhstations.

Each time a configuration variable accepts a prograd value the on board LED is pulsed to indicateass of the
programming operation.

6.1 CV16 CVv17 CV18

These three configuration variables are used tgrpro the decoders’ address. The three @\Jst be programmedah order as
follows:

a) SetCV16to0

b) Set CV17 to the upper two digits of the four didgtcoder address

c) Set CV18 to the lower two digits of the four didécoder address

For example, to program the address 0257 set CM1,6517 = 02 (or just 2 will do), CV18 =57. Atiyne a mistake is made
simply start over with CV16.

After the address has been changed, all subsequgrbgramming must be directed to the new address.



6.2 Cv51

This configuration variable allows the power upifios of the switch to be modified. The defaultwalof O results in no action
and the switch remains in its current position.gPamming a value of 1 will cause the switch to assthe Clear position at
power up. Programming a value of 2 will cause thigch to assume the Thrown position at power up.

6.3 CV63

Programming a value of 42 will return the Fle@lIto factory defaults and any prior programming Wil lost. The LED is pulsed
four times to indicate the Flea @ has been successfully returned to factory defaults

7.0 Route Programming

The Flea 11D may be programmed with up to 28 route addressgés@mesponding action values. The routes are nteubke
through 28. Action values have a range of 0 — 3aaddfault of zero. Any action value may be lefpbragrammed if desired.

7.1 CV16 CV17 CV18 (Route Address Without Action Viue)

These three configuration variables are used tgrpro a route address while leaving the action vahehanged. The three CVs
must be programmeid order as follows:

a) Set CV16 to the route number (1 — 28)

b) Set CV17 to the upper two digits of the four digitite address

c) Set CV18 to the lower two digits of the four digiute address

For example, to program the address 0468 into st CV16 =9, CV17 = 04 (or just 4 will do), C8/k 68.
Any time a mistake is made simply start over witil®.
7.2 CV16 CV17 CV18 CV19 (Route Address With Actioialue)

These four configuration variables are used to ranogroute addresses together with associated aaiaers. The four CVs must
be programmed in ordes follows:

a) Set CV16 to the route number (1 — 28)

b) Set CV17 to the upper two digits of the four digitite address

c) Set CV18 to the lower two digits of the four digiute address

d) Set CV19 to the action value (0 — 3)

For example to program the address 1234 into ®utéh an action value of 2 set CV16 = 6, CV17 s C¥18 =34,CV19=2
Any time a mistake is made simply start over witil®.



APPENDIX 1 — Digitrax DT400 Throttle Operation

1 Programming Configuration Variables (CVs)

Press [EXIT][LOCO]
Display shows something similar to this.

Use keypad to enter the address of the
Flea O to be controlled: [3][4][5]

Press [PROG] repeatedly until Po shows
On the bottom line

Using the left hand throttle set the
number of the CV to be programmed: [51]

Using the right hand throttle set the
value for the CV to be programmed: [1]

Press [ENTER] and observe the LEDs
blink as the command is accepted

2 Sending Clear and Throw Commands to the Fle@

Press [EXIT] [SWCH]
Display shows something similar to this.

Use keypad to enter the address of the
Flea O to be controlled: [3][4][5]

Press [c] or [t] as desired: [c]
The command is sent to the Flea O

Stat* 128’
SEL L 00128

Stat' 128’
SEL L 00345

Ad2 =7??7?
CVN Po0345

051 =777
CVN Po0345

051 =1
CVN Po0345

063 = 1
CVN Po0345

SW 128=t
SEL S wSEL

SW 345=t
SEL S wSEL

SW 345=c
SEL S wSEL




APPENDIX 2 — NCE Procab operation

1. Programming Configuration Variables (CVs)

Press [PROG/ESC] SEL MODE 12:47PM
Display shows something similar to this. PROGRAM O N THE MAIN
Press [ENTER] OPS PROG 12:57PM
Display shows something similar to this. PROG LOCO 128
Use keypad to enter the address of the OPS PROG 12 :57PM
Flea to be controlled: [3][4][5] PROG LOCO:_345

Press [ENTER] OPS PROG 12:57PM
Display shows something similar to this. 1=ADR 2=C V 3=CFG
Press [2] PROG CV 12:57PM

Display shows something similar to this. ENTER CV NUM:
Use the keypad to set the number of the PROG CV 12:57PM

CV to be programmed: [5][1] ENTER CV NUM:51

Press [ENTER] PROG CV 12:57PM

Display shows something similar to this. ENTER VAL UE:

Use the keypad to set the value for the PROG CV 12:57PM

CV to be programmed: [1] ENTER VALUE:1

Press [ENTER] and observe the LEDs PROG CV 12:57P M
Blink as the command is accepted ENTER CV NUM:

Press [PROG/ESC] to exit.

2. Sending Clear and Throw Commands to the Flea

Press [SELECT ACCY] CONTROL 11:50
Display shows something similar to this. ACC NUMB ER: 128
Use keypad to enter address of the ACC: 345 11: 50
Flea to be controlled: [3][4][5] 1=N(ON)2=R(OFF)

Press [ENTER]

Press [1] or [2] as desired: [1] ACC: 345 11:50

(1= Clear and 2=Throw) 1=N(ON)2=R(OFF)

The command is sent to the Flea



APPENDIX 3 —

1. Programming Configuration Variables (CVs)

Press [PROG] twice.
Display shows something similar to this.

Press [ENTER]
Display shows something similar to this.

Use keypad to enter the address of the
Flea to be controlled: [3][4][5]

Repeatedly press [ENTER] until CV#
shows on the upper line.

Using the keypad set the number of the

CV to be programmed: [5][1]

Press [ENTER]
Display shows something similar to this.

Using the keypad set the value for the

CV to be programmed: [1]

Press [ENTER] and observe the LEDs
blink as the command is accepted.

MRC Operation

2. Sending Clear and Throw Commands to the Flea

Press [ACCY]

Use the keypad to enter the address of the
Flea to be controlled: [2] [4] [5]
Address can only be between 128 and 255.

Press [ENTER]
Display shows something similar to this.

Press [1] or [2] as desired: [2]
1=Clear and 2=Throw
The command is sent to the Flea

Prog Main
Track
Loco 0128 Main
T rack
Loco 345 Main
Track
CV# Main
Track
CV# Main
51 Track
CVv Main
___Da ta Track
Ccv Main
_ 1 Data Track
Ccv Main
1 DataTr ack
Accy
y Acc
245
Accy lor2
245
Accy OFF
245



Appendix 4 — Software Revisions

REVISION CHANGES
2.0 Initial release of this version
2.1 Power up message added (see section 2.1)
2.2 Dual mode added (see section 4.0)
2.3 CV51 added (see section 6.3)
2.4 Timing extended to accommodate Digitrax DCS100
3.0 Toggle switch removed. Single LED on board
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