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Introduction

The ArLoco ian Arduino sketch developed for sendirain detection informatiorirom your railway

to yourDigitalCommand Station and from there to your computer progianmses LocoNet as
protocol. So your Command Station must be capable of accepting LocoNet signals.

A train can be detectebly using current detection or reed switches. Both methods are supported by
the ArLoco sketch.

For both UNO and MEGA2560

The ArLocsketch can be used on an Arduino UNO and on an Arduino MEGA2560.
. 20K ! NRdzAy2Qa Ol y dzaS GKS I NJ 202 aKAStRO®
On an UNO there li6put channels and on an MEGAiBgut channels.

Detection methods

The ArLoco has two detection methods:
- Continuous detection
- Pulse detection

Continuous detection

With continuous detection ArLoco sends, at a falling edge, a LocoNet pulse, with address information,

02 GKS OSYuUNIf adlirzyod ¢KS aSOGAzy Aa y2g WwWz200d
At a rising edge ArLoco send again a LocoNet pulse. TBeyecth & y 26 WFIFNBS Qo

Therefore this method should be used with current deteciiocombination with a current detection

print. The output of that print is connected to the input of the ArLoco shield.

To prevent falseetections caused by short talse detection . ,
interruptions, ArLoco has two build in timers. (spikes) et o )
Delay before occupied ot Real detection

A section is seen as occupiéthe input is low for «

I 2y 3ISNI LIRSK 2R DEFE N - T T4
time. This time is default 200ms, but can be set

(i K S-cowimand. This prevents false notificatior b < loconet pulse  ——————»
caused by spikes. The spike at T1 (see figure) it

not detected because the duration is shorter tha T . T
u KIASS '[E.PI e 0 VS :F 2irh&ip\,\I‘@cfaN,}'A'j¥1,L\l‘n§eEDelay before occupie Delay bef(;re free
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ended.

Delay before free

¢tKS aSOiA2y A& aSat G2 FNBS I|delaydeiord KIBBe® v Lddzi A a KA
(Default 1000 ms.; set by thecbmmand). The current interruption at T3 is iggtbby ArLoco

0SOlFdzaS AG A delay feordENBMBAI Ky (GKS W

I 0 demmybdford NBirBethe sectionis set free by a LocoNet pulse.

On an ideal track both timers should be zero.

Please Note: On sensor 1 there is no current deteptissible; only pulse detectibn

o



Pulse detection

. X . . bouncing bouncing
This method is meant for use with reed switches. ).i.| ki-l
If the input goes low, ArLoco will sent a LocoNet —
w2 O O dpuie & FO Central Station.
A fixed time of 1 second later ArLoco sends the Input

[ 2 O2 b S-fulséV Fhisprévents that contact

bouncing causes fake detections. serand prlsgwLhin

3 seconds

Also the speed of the train has no influence, efian Kas fis effect

train is halted above the reed switch. Arloco ";‘ﬁ‘fs"?

Because there are only smalrents involved there output

is no danger for spikes. Therefore no precautions e —— T —

were taken against spikes. i i *

After the second LocoNet pulse, ArLoco will wait three seconds before checking the input again. This
preventsthat a second LocoNgtulse is geerated in ase of slowly driving.
CKA& gl Al GAYS donymaddS aSi sAGK GKS w2 Q

Mixed detection

By default all inputare configured as Continuous aRdlIsefor input 1

However withthe S Command you can set the mode for each individual sensor.
Only sensor 1 is always only for pulse detection.



Addressng

The ArLoco has 16 or 58 sensors. Each sensor has its own
specific address. The total address range of ArLoco is from
address 1 to address 256.

An input of the ArLoco can be deactivateec@nmand) By
R2Ay3 a2 GKS& R2y Qi dzasS |y |
That is easy in case of a large track consisting of independent
modules that require each an ArLoco with a limited humber of
sections that must be detected. So you can use more than 16
I'NJ] 202Qad

Each ArLoco must lassigned a Base address@@Bnmand).

The first active input will have the base address, the second the
base address+1, the third the base address+2, etc.

Thanks to this method, the ArLoco can deal very flexibly with
the available address space.

It is also possible to give each sensor its own address. Please
note that this address is not used on any other ArLoco. Also,
this address must be outside the 'own' address range.

Here is a table that indicates which Arduino pin is used for
which sensor.

The pins 1,8,12 and 13 are not used on the UNO.
The sensor numbers are listed on gieeld.

The pins 1,8,12,13 and 48 are not used at the MEGA.

The sensor numbers 1 through 16 are listed on the shield.
The pin numbers for the sensor numbers 17 to 58 are listed on
the MEGA print.

Note: from pin 48 the pin numbers and sensor numbers are
shifting!

Address = Sensornumber + Bas#ress- 1

Sensor | UNO pin | MEGA pin
1 0 0
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
RRNE aad 7
8 9 9
9 10 10
10 11 11
11 14 54
12 15 55
13 16 56
14 17 57
15 18 58
16 19 59
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
31 31
32 32
33 33
34 34
35 35
36 36
37 37
38 38
39 39
40 40
41 41
42 42
43 43
44 44
45 45
46 46
47 47
48 49
49 50
50 51
51 52
52 53
53 Al10
54 All
55 Al2
56 Al3
57 Al4
58 Al5




Configuring your ArLoco

After the software is installed properly you can start to configure the ArLoco

Click orthe shortcutArLoco

At the very first time you sta#rLocg the drivers will be bound to the USB port to which the Arduino
is connected.

Please Note:

1 Every numeric input must ldosedwith <enter>.

f OnlyoneOKI NI OGSNJ O2YYlIyRa R2y Qi NBIjdzANBE +y ¢ SyidSNF
9 For most inputs the current value does not change with oahter>. The current value is shown

between brackets.

In configuration mode the yellow led on the shield (or the filed on pin 13) is always on.

In operation mode this led is off.flashes when sensing an LocoNet signal.

Turn on the Numlockey on the numeric keypad.

You may use lower and upper characters for commands.

Use ONLY backspace key to correct a numeric input.

= =4 =4 4 A

All screenshots are based on the Arduino UNO. On the MEGA2560, however, they work identically.
You can now enter a command.

The very first time you start the ARLOCO, or after a full reset, the following will be done automatically
the | command has been activated. (See with | command). Various default values are set.

An overview of the configuration will be shown automatically at each start of the configuration.

The Commands

The ArLoco has two modes of operation. Configuration mode and Operation mode.
In the configuration mode you can configure ArLoco with one O —
charactercommands Ly 2LISN} A2y Y2RS|  —— PR

sensors and sends LocoNet signal to the Central Station. Command
Changing between modes is done as shown in the figel@w.

E-Command

Set Base Address

Set Sensor settings

Set Initial(default) settings
Set Debug mode

View all sensors

Reset ArlLoco

Exit to normal mode

S-Command

Sensor settings

|

|

i \I;Command
Specify action (B/D/E/I/R/S/N/?): ? i Initial settings

|

1
1
|
|
1
1
I
1
1
[
1
1
I

(defaults) |
1
|
1
1
|
1
1
|
1
1
|
1
]

Normal mode Connect USB-cable
and press 'C’

Specify action (B/D/E/I/R/S/V/7):

Each command consists of a single character and can be entered without hitting e eyt
The characters are based on the Etgtlescription of the command®B Sy G SNAy 3 | WKQ @K
commands are shown.

NOTE: ArLoco 2.x cannot be updated to version 3.0.
The method of dataterage in EEPROM has been radically changed. This was necessary to give each
sensor its own address.



I-Command (Initial settings)

The | command adjusts all default settings. There is no submenu $eitiatys are requested one
after the other.
This concerns the following settings.

f Enter the administrative number of [EESSisEEas SIS El

the ArLoco. Specify number for this ARLO
Enter value from 1 to 100

1 The standard type of detection (pulse/juii=mE Bl ReoT At

or continuous) Specify default detection method; 1-Continuous, 2-=Pulse
i i Enter value from 1 to 2: 1
1 ALL inputs are hereby set to this Detection method set to Continuous

method! (Wlth the excepd)n of Set Base address for this ArlLoco

sensor 1= always pulse) Enter value from 1 to 250 (1): 32
Base address set to 32

Also as Mcommand per sensor.

Default Inversion set to NOT Inverted

q The basic address. Change inversion ? Y/N (N=default) :
Also as aseparatecB\mmand. Specify Waittime for pulse detection (msec)

. . Enter value from 1 to 30 (1001):

1 Standard inversion of sensors. By Waittime for pulse detection 1001 milliseconds

defal:"t’ a IOYV (:O_ VC?"I) Slgnal IS . Specify delay before :.ett'ing free (msec)
considered 'ocupied’. However, if a [[fE5 EREE RIS (1000) :
lock is used where the Iight beam is Delay before setting free 1000 milliseconds

interrupted by the train, it will give M| |Specify delay before setting occupied (msec)
. : _ Enter value from 0 to 1000 (100):
hlgh Slgnal (_5 VOIt)' Thl‘OUgh Delay before setting occupied 100 milliseconds

inversion ArLoco wileg a high signal
when occupied.
Also as-tommand per sensor.

Specify action (B/D/E/I/R/S/V/?): I

1 With pulse detection the time thahanput is not 'tested’ after sending a busy pulse.
(Wait timeg see als@aragraph on pulse detection.)

a1 The'delay befoe free time. Default: 1000 ms.
It can vary from 1 to 3000 msec.

1 The'delay before acrupiedtime. Default: 2000 ms.
It can vary fom 1 to 3000 msec.

B-CommandBase ddress)

With the BCommand you can set thase
address of the ArLoco. Set Base address for this ﬁ_u‘_l_oco

. Enter value from 1 to 255 (1): 23
Also see the paragraph abaddressing. ISR EEEiEEE i -

Specify action (A/B/M/E/N/O/S

RCommando (Reset)
The Rcommand resets all setting

of the ArLoco. ] Are you sure you want to clear all settings? Y/N:
After that the program will

restart.

Specify action (A/B/M/E/NSOSS/F/D/W/N/RSZ): R

ECommand (Exit)
With the ECommand you can Specify action (A/B/M/E/N/O/S/F/D/W/N/R/?): E
change to normal operational
mode.ArLoco will now give
feedback for each detected train.

Do you want to start normal mode? Y/N (N=default):

¢2 NBOGdz2NYy G2 O2yFA3IdzNBE Y2RSI O2yySOi Iy ! {




V-Commando (View)

The Ycommand shows the
settings of all sensor

Specify action (

Default detection method set to Continuous

Delay before setting free (msec):
Waittime for pulse detection (mse

Base address: 25

Sensor
Sensor
Sensor
Sensor
Sensor ¢
Sensor
Sensor

ettings:
set to Pulse and Active, on address
set to Continuous
set to Continuous
set to Continuous
set to Continuous
set to Continuous

25, with input not inverted

and Active, on - 6, with input not inverted
and Active, on 7, with input not inverted
and Active, on with input not inverted
and Active, on with input not inverted
and Active, on with input not inverted

address

D-Command (Debug)

With the Dcommand yoican turn on and off the
debugmode. In debug mode every sensor chang
isreported when in operation mode.

Specify action
Do you want to show all sensor changes? N, N=default) y

Debug mode set to ON

Specify action

ARLOCO, the ARduino LocoNet feedback encoder
USB version 1.0

Normal mode of ARLOCO #4
To configuration: connect USB and press 'C'
Default detection method set to Continuous

Delay before setting occupied (msec): 100
Delay before setting free (msec): 500

Specify action
Do you want to
Debug mode set
Specify action

Do you want to

(A/M/E/N/O/S/F/D/?): d

show all sensor changes? (Y/N, N=default) y
to ON

(A/M/E/N/O/S/E/D/?): e

start normal mode? Y/N (N=default): y

ARLOCO, the ARduino LocoNet feedback encoder

This Arloco uses addresses 49-64 USBVersion 1.0

Set address 59
Set address 60
Train detected
Set address 58
Train detected
Set address 61
Set address 59
Train detected
Set address 62
Set address 61
Set address 60
Set address 61
Train detected
Train detected
Set address 63
Train detected
Set address 62
Train detected
Set address 58
Train detected
Set address 63
Train detected

from sensor 11 as occupied
from sensor 12 as occupied
on address 53 from sensor 5
from sensor 10 as free

on address 54 from sensor 6
from sensor 13 as free

from sensor 11 as free

on address 55 from sensor 7
from sensor 14 as occupied
from sensor 13 as occupied
from sensor 12 as free

from sensor 13 as free

on address 53 from sensor 5
on address 54 from sensor 6
from sensor 15 as occupied
on address 56 from sensor 8
from sensor 14 as free

on address 54 from sensor 6
from sensor 10 as occupied
on address 53 from sensor 5
from sensor 15 as free

on address 54 from sensor 6

Normal operational mode

Take care:

When in operation mode the Arduino is
connected to your PC en Pultty is started you

can communicate via the keyboard with the

Arduino.This is done over pin 0 (Tx) which is

also sensor 1.

A hit on the keyboard may cause a fake

detection. Make sure Putty is not the active

window.

Normal
To conf
Default

Delay b
Delay b

This Ar

365691
365735
365769
365802
365836
365868
365939
366371
366616
366660
366717
366732
366814
366833
366851
366947
366952
366978
367081
367661
367733
367815
367890
367948
368234
368393
368424
368527
369044
369547
369852
369955

You also can not connect an OKKIE to sensol

mode of ARLOCO #4
iguration: connect USB and press 'C'
detection method set to Continuous

efore setting occupied (msec): 100
efore setting free (msec): 500

Toco uses addresses 49-64

No change on sensor 1, still free

End of wait on sensor 5

End of wait on sensor 6

End of wait on sensor 8

Sensor 10 changed to 0O

Sensor 14 changed to 1

Set address 58 from sensor 10 as occupied
Set address 62 from sensor 14 as free
Sensor 13 changed to O

Train detected on address 55 from sensor 7
No change on sensor 13, still free

Sensor 13 changed to 0

Train detected on address 54 from sensor 6
No change on sensor 13, still free

Sensor 13 changed to 0O

Train detected on address 53 from sensor 5
No change on sensor 13, still free

Sensor 13 changed to 0

Set address 61 from sensor 13
End of pulse on sensor 7
Sensor 13 changed to 1

End of pulse on sensor 6
Sensor 10 changed to 1

End of pulse on sensor 5

No change on sensor 13, still
Set address 58 from sensor 10
Sensor 11 changed to 0O

Set address 59 from sensor 11
Sensor 13 changed to 1

Set address 61 from sensor 13
Sensor 12 changed to O

Set address 60 from sensor

as occupied

occupied
as free

as occupied
as free

as occupied

Debug modeThe number indicates the
millisecondsincethe ArLocasketch is
started.



SCommandSensor)

With the SCommand you can change tbensor settingfor an individual sensor.
Just specify the sensor number you want to change.

Specify action (B/D/E/I/R/S/V/?): S Specify action for Sensor 12 (L/A/I/M/V/7)

Set Loconet address
et detection Method

Which sensor do you want to set? =
= t Active on/foff

Enter value from 1 to 58: 12

t Inversion on/off

Specify action for Sensor 12 (L/A/I/M/V/7?) ; =
View settings

Specify action for Sensor 12 (L/A/I/M/V/?)
The following subcommands are available

L-Command (LocoNet address)
With the L command you can give a sensor a . .

. Set LocoNet address for sensor 17
unique address from 1 to 256. Enter value from 0 to 256 (36): 200
Please note that this address is not already used|fSSSiESECEEEIEIEE - ECls 2 s ol
on another ArLoco. Also, it must remain ofiits Specify action for Sensor 12 (L/A/T/M/V/?) : 1
own’ address range. . Set LocoNet address for sensor (0O=back to base) 12
If a sensor already had a different address, you qiEa=mr S e dor ke el
use address 0 to reset the address to the same [ S i el
value as the base address.

Specify action for Sensor 12 (L/A/I/M/V/?) :

M 'CO mman d (M eth o d) Specify action (A/M/E/N/O/S/F/D/?): m

With the MCommand you can set the default Specify default detection method; 1=Continuous, 2=Pulse
Enter value from 1 to 2: 1

detection method foALLsensors. Detection method set to Continuous

Specify action (A/M/E/N/O/S/F/D/?):

[-Command (Inversion)
With the | command, the inversion of the sensor can [SEESEEEES SRS S TE R AT R
changed. Sensor 12 set to Inverted

Specify action for Sensor 12 (L/A/I/M/V/?) :

V-Commando (View)

The V commandisplays the settings of the selected
sensr.

Sensor 12 set to not Inverted

36, with input not inverted

A-Command (Active)
The A command can be used to activate or Which sensor do you want to set?
d tivat Enter value from 1 to 58: 50
eactivate a sensor.
A sensor that is not active will not be 'tested'. Specify action for Sensor 50 (L
By making a number of sensors inactive, more S50 S0 S S e laal
addresses become available foner ArLoco's. Set sensors 51 to sensor 58 also InActive?

If a sensor is set to inactivated, the user is asked
whether the higher sensor numbers should alsgiiiEta == Sl S ERTEIE ISR E
be set to inactivated. This is useful if you don't |G il
want to use some of the transmitters. Specify action for Sensor 15 ( M/V/?) 1 A
When a sensor is set to active again, it gets thel S F e e e

address it had before. Set all other inactive sensors active again? (Y/N)
They also ask if all other inactive sensors should

be switched back to active.



Connection diagram

Q
E 8 p——
Q DCC-signal
% | LocoNet Central jE
a o
> To other LocoNet devices
GND % % GND o @
e T — 1 § § 9 1 1
—\m_-_ 2 10 2 2
._%_— 3 1 3 3 E
_— 4+ ArLoco i, 4+ OKKIE 4 ! .
2 1. shield : g =
(0]
— 6 14 6 6 i —
— T — 7 o 15 7 7 ——
- - ower
- 8 DD 16 8 8
12-18 Volt AC
7-12 Volt DC
Sample connection diagram with 8 current
sensing inputs and 8 reedswitches E:

Schema ArLoco

L

D1 and D3 only required
1N4004 when powered by LocoNet
D374, 7 %1N4004 > +5V Arduino
1 D1
O o R26/1k
12-18V AC 3
12-20 V DC 5 g-:.' E = —
sl 2115 R20/240k
p— N
S BB Ly +\B
=< [[1—H
6 14 12 Q2 *licaa 4
1B[1B3]1 power a7 LM393N
—PH_—— 51 2
T T T R5/330 > g
|

[N L LU L L
191817161514 Vingnd 5V

R24/150k
1
R21/39k

. 5|
Arduino = =+
6
MEGA Q2/BC 337
48 on
0123 6 8 91011213 R25/4k7
] i T T I | L1

4567
| TTTT l |
status R4/330 Tx -
Rx
; T
517
6

9
8 0 Must be connected to pin 48 on a MEGA2560
by soldering an additional wire

Schema OKKIE

F?om %]_ PC 814 or 1/4 PC844 Schema for one track section.
mBetan ﬁ B ToTAfeco  The Okkie print contains 8 of
¥ zS:Z e K_ e these circuits.
41 ﬁ
GND

Common track



Building the ArLocshield

Components:

Resistor R4 1k
Resistor R5 1k
Resistor R20 240k
Resistor R21 39k
Resistor R22 27k
Resistor R23 47k
Resistor R24 150k
Resistor R25  4k7
Resistor R26 1k

Capacitor C1 100 nF
Capacitor C4 100 nF

Capacitor C6 10 uF

Capacitor C3 1000 uF %
-

Diodebridge Bl ~ DB107 [l

PowerlC IC1 L7809CV
Opamp IC3  LM393N
Diode D1 1N400x
Diode D2 1N400x
Diode D3 1N400x

Transistor Q2 BC337
Bolt and nutM2,5

6 x 3pinscrew terminal

1 x 2pinscrew terminal

2 x LocoNet RIX®nnecta

40 pins pirheader
lredledand 1 yellow led

8 pins I&ocket

The Arduino can be powered by the shield in three different ways

- External power (no need for D1 and D3)

- ByLocoNet(no need for B1, C3 and 2 pins terminal)

- Via jackplug (noneed for D1, D2, D3, B1, C1, C3, C4, C6, IC1 and 2 pins terminal)

The LocoNet circuit is always powered by the 5V output of the Arduino.



