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1 Basics
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1.1 Overview

TheDetectorBoardis an adebn to theQuadLN_Stationary decoder thaprovides block detection for
up to 4 blocks on DCfystems.  Detection is by measuring the block current using Current
Transformers TheDetector Boarduses 4 of the 80lines on theQuadLN_S

TheQuadLN_$% DetectorBoardcomboprovides:

Support for up tdfour 100:1 Current Transformer detectors

Software detector sensitivityadjustment

Software selection between two current ranges

Low current range supports 10K or 15K resistor wheelsets

No soldering required when using Current Transformers from Tam Vadsyt D

Wiring using commonly available CATS5 twisted pair cable

Can preserve Occupancy information during loss of DCC signal due to short circuit
Electrically isolated from DCC block current

= =4 = = -8 -8 -8 -9

The Detector Board requires QuadLN_S firmware version 2.0 or la#dirmware update is available
for QuadLN_®oards witholder firmware.

1.2 Detection

One rail (or both rails) of the block you want to detect must be isolated at the block boundariess.
track itself may have multiple drops to a block bus, but ultimatieéye must be a single connection
between the block and the DCC bughe wire for this single connection is passed straight through the
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hole in the Current Transformer (CTJ.he CT sensing mechanism is electromagnetic, not electrical, so
the detection ystem stays totally electrically isolated from the DCC side.

Each CT is connected back to the Detector Board using a single twisted pair from a CATE@able.
shortdistancesyou can leave the 4 pairs in the cablet it isrecommended that youun each pair
separatelyto reduceany poential coupling betweerdetectors The CTis supplied witha 2 wire screw
terminal connector mounted on a small circuit boaalthat no soldering will be needed.

TheQuadLN_%nalyzes thesignalfrom the detectorto determine the block occupancy statelhere

are delays for occupancy piclp and drop: when a detector indicates continuous occupancy for 200
milliseconds theQuadLN_Svill report via aLoconetSensor message, and subsequently when the
detector indicaes continuous nofoccupancy for 2 seconds tiiguadLN_Svill report again via a Sensor
message.

TheQuadLN_%$as a feature to avoid loss of occupancy information when the trackshalsort

circuited When youconnect the DCC bus that feetthe blocksbeing monitored by théDetector Board

(the mainDCus ora circuit breakeifeeding a Power District buso the DCC inpytinson the
QuadLN_@ndthenenabl e t he “ Fr e e z etheaetectbri@pt, chamgesn” opti on on
Occupancy staten that inputwill be ignoredunless the DCC signal is alive and solid.

2 Connections and Wiring

2.1 QuadLN_SConnection
TheDetectorBoardplugs into theQuadLN_$/ain I0Port.  Carefully align the connector and then
press the board into place.
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2.2 QuadLN_S Firmare
TheDetector BoardrequiresQuadLN_Sirmware version 2.0.0 or later.  If your QuadLN_S firmware is
older please perform a firmware update before proceeding.

2.3 Mounting

TheDetectorBoardhas two mounting holes located in the end furthesirh theQuadLNS The
standoffs included with th®etectorBoard must be used when mounting it to ensure the board is
adequately supported

2.4  Wiring Current Transformersto the Detector Board

2.4.1 SignalCable Type

The recommended cable type for connecting débes to the Detector Boardis CAT5 network cable.
This cable is commonly available and contdimwisted pairs so one cable can handle 4 detectors
Use one twisted pair for each detector. Tihdividualtwisted pairs can be left in the cable or thegnc
be separatd as required by your detector locations.

2.4.2 SignalCable Routing

Following good wiring practice when routing detector cables helps ensure proper operatimtector
cables should be separated from any adjacent DCC bus wiring. When craksingiong itis best to
do so at right angles to minimize signal coupling.

2.4.3 Signal CableConnection

A 2-wire screw terminal connector is provided the Detector Boardfor each detector input. There is
no need to observe any input polarityhe wires h a twisted p& can go to either terminal on the
connector.
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Figure2-1 Detector Inputs
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3 Current Transformer Installation

3.1 Location
The Current Transforméslocated on the block feeder that supplipswer tothe tradk block that you
wish to monitor.

3.2 Block Feeder

Run the block feeder straight through the center of the Current Transform8mce the Current
Transformer works by magnetic coupling, there is no reason to remove the insulation from the block
feeder whereit passes through the Current Transformer. lesthe block feeder insulated to avoid

any accidental electrical connections.

DCC Bus

Block
Feeder

Twisted Pair To
Detector Board

Twisted Pair To
Detector Board

GAP Track |Feeders GAP Track|Feeders GAP
e e lIIIllIIIlll"ﬁm]]]

Track Block Track Block

Figure3-1 Block Feeder Wiring
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TheDetector Boardcircuitry is very sensitivenal can measure currents ahder0.5mAwith the block
feederjust running straight through the Current TransformerDO NOT PASS THE FEEDER THROUGH
THE TRANSFORMER MORE THAN ONCE BY LOOPING IT.

RIGHT! WRONG!

3.3 Signal Cable Connection

Current Transfaners from Tam Valley Depot asapplied alreadynounted on asmall circuitboard
alongwith a 2wire screw terminal connector. This eliminates any need to solder connections under
the layout. The wires ithe twisted pair can go to either terminal on tle®nnector.

4 General Programm ing Considerations

4.1 Minimum QuadLN_S firmware version
TheDetector BoardrequiresQuadLN_Sirmware version 2.0 or later. If yourQuadLN_%$as version
1.x firmware you mustperform a firmware update before proceeding.

4.2  Minimum JMRI Version
Access to th®etector BoardRange setting requireMRI versiod.11 or later  If you are running an
earlier version, please update before proceeding.

4.3 Roster entry

I f you haven’t already done s dntheQuadii Br@anual. r ost er

5 Detector Input Programming
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To access the following parameters in JIMRI alway©yseations
Mode / Programming On Main

TheDetector Boarduses the four Main 10 pins.The detector settings for thegans are configured on

four Group tabs.

When th@uadLN_$s configured for 8 Servos, the Main 10 are found on the Group

5/8, Group 6/8, Group 7/8 and Group 8/8 tabsA sampleGrouppane is shwnin Figure5-1, with a
box drawn around the MAIN 10 INPEHCction The settingslescribedbelow should be adjusted for
MAIN IO 1, MAIN IO 2, MAIN 10 3 and MKON.

P4 Program QD_S Test 11001 in Operations Mode (Main Track)
File Window Help

- o X

& | Rou utes [ LED142 | LED13.24 “Aspect18 | Aspect9-16 | Aspect17-24 | Aspect2532 [ Aspeuzun I AspeclMAE

Roster Entry | Function Labels | RosterMedia | Basic | CVs | QuadAN_S | Group/4 | Group2/4 | Group3/4 | Group4/4 | Grou

MAINIO 1 AUXIO1
SERVO 1 Address LS50 | Address LS[40
Address LT[10 INPUT - INPUT
Lock LT[20 Type [TVD Detector | v | Type |General |~
= T
Detector|CT | v Trigger|None -
TRAVEL i - a |
Ciosed Position[1400 Range |Low Current | v DCC Freeze [Always live ~|
Thrown Position 800 Sensitivity |21 | v
Spood s e vom =] SERVO 1 INDICATION
; occ ys live - e |
e -] b4 LED Mode [steady Drive ]
et [~] LED Drive |Normal | |
o0k ACTION ACTION
o e | servo1[None - servo 1 [None -
— servo2 None - servo2 None -
MESSAGE - servo3|None - Servo 3|None -
Output Msg [Exact feedback (sim) | v
Servo 4 None - Servo 4 None -
CASCADE
T SECONDARY MESSAGE SECONDARY MESSAGE
Trigger|None [+] = :
Type|Trigger on this message | v Type|Send this message |+
Action|Closed |+ T
— Device | Tumout | v | Device|Sensor | v |
Turnout|1 )
Condition | None [~ Condition | None [=]
Number 1 | Number |1 |
| Read changes onsheet | write changes onshe.. | Read tulsheet | write fulshe..
| Read changes onaiisheets | wite changes onaiishee... | Readaiisheets | write alishee...
oK

Figure5-1 Group Panevith Main 10 options boxed.

5.1 Type
For each MAIN 10 section, the INPUT Type should be $&tDdDetector Once the INPUT Type
selection is changed, the other detector sefs will appear immediately below the INPUT Type.

Figureb-2 showsa closeup view of the Main 10 input settings after the INPUT Type has been $&0
Detector.
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MAIN 10 1

Address LS |30 |

INPUT
Type | TVD Detector | ¥ |

1
Detector |CT | =
el

Range |Low Current \ v]

Sensitivity |21 | =

DCC Freeze |Always live \ A

| | RS

Figure5-2 Closeup of Main IO settings.

5.2 Detector
TheDetector setting should be left &T, which & short for Current Transformer. THgsetting is for a
future product.

5.2.1 Range

By default the Range is setltow Currentwhich allows the sensitivity to be adjusted between about 0.5
and 5.0mA.  TheLow CurrentRange covers most situations where indiidticars or axles are being
detected. Br instance an axle with a 10K resistor will draw about 1.5 mA on a DCC system set for HO.
Changing the Range kKigh Currentallows the sensitivity to be adjusted between about 4 andriZ0

5.2.1.1 Sensitivity
TheSensitivty can be set between 0 (leasénsitive) and 31 (most sensitive)On theLow Current
Range, a setting of 26 is a good starting point for detecting an axle with a 10K resistor.

5.2.1.2 DCC Freeze

The Detector Board cannot determine block occupancy without adifp@l on the rails. Thus a sho
circuit in a DCC power distrjar turning off DCC power, wilduse all detectors in that district to
indicate that their blocks are unoccupied. TQeadLN_%®as the ability to monitor the DCC sigiral
the power distict and tohold the inputat its previous value when the DCC signal is, lngtventing false
reports from detectors during short circuit conditionsNormal input operation resumes automatically
once the DCC signal is restoredlo use this capability, ooect the DCC input terminals thfe
QuadLN_$%o the DCC bus of the power district that is feeding the blocks being monitored by the
Detector Board

The available settings ardways Liveand Freeze on DCC lassChooseFreeze on DCC lott disable
detedor input actionwhen no DCC signal is present on the DCC input pins.  This is genefadigtthe

© N3IX Engineering 291 Page7 22 Januan2019



Tam Valley Depd@uadLN_®etector Board Manual

setting whenusing the Detector Board. If the DCC input pins are not wired to a DCC bus, choose
Always Liveo enable detector input action independent ofdtDCC state.

6 Detector Sensitivity Adjustment Using Remote Align Tool

TheSensitiity for eachDetector inputcan beadjustedusing the Remote Alignment BoardThis allows
you to easily matclthe input sensitivity to each block Note: Before adjusting # Sensitivity, yo must
configure the Main IONPUT Typ# TVD Detectors described isection5.1above. Here is the
adjustment procedure.

Connect the remote alignment board the QuadLN_S. Removethe QuadLN_S8DDRumper
if it is installed.

1. Press and éld the Down button until an LEDights on the Remote Align Boafabout 1 second)
indicating that you are iDetector InputSelection mode (Theinitial Detector Inputselection
will be the same as the last timemote Sensitivityadjustmentwas performed.) The LED on
the Remote Align Board indicates the seledBtector Inputusing the following method

Input Remote Aligr.EDindication
1 LEDO steady

2 LED 1 steady

3 LED 2 steady

4 LED 3 steady

If the LED is biking at this point it means that the corresponding INPUT Type is not set to TVD
Detector. Please refer to Sectidriland correct this setting before proceeding.

2. Use theUp and Down buttons tochoosethe desred Detector Iput, then press theSElbutton
briefly. The LEDn the Remote Align Board nandicates theSensitivty valuefor the selected
Signal Outputising the following method:

LED Sensitivityvalues

0-3

4-7

8-11

12-15

16-19

20-23

24-27

7 2831

O o~ W N BEFE O

If the LED is blinking it means that signal from the Detector is less than the current Sensitivity setting
and the block is considered Unoccupied. If the LED is on steady it means that signal from the
Detector is greater than the cuent Sensitivity settig and the block is considered Occupied.

© N3IX Engineering 291 Page 8 22 Januan2019



Tam Valley Depd@uadLN_®etector Board Manual

3. Use theUpandDown buttons to change th&ensitivityof the Detector Irput.  TheSensitivity
value changes on every pressThe LEhdication on the Remote Align Board may not change
since 4Sensitivity values are mapped to each LED. If the selected LED does not change, the
brightness of the LED will increase slightly with dadplpress and decrease slight with each
Down press to confirm that the Sensitivity has been adjusted

If you have ecar that draws current in the detected block, thEDwill change from Steady to

Flashing (or Flashing to Steadyjen the Sensitivity setting crosses the detection threshold.

The suggested procedure is to first put tménimum load you wish taletect inthe block. This

would typically be a car with a resistor axle. Decrease the Sensitivity value so that the LED is
Flashing indicating that the block is Unoccupied. Next increase the Sensitivity until the LED just
goes Steady indicating that thiock isOccupied and then increase the Sensitivity 2 steps

further.

4. Press andchold the SElbutton until the Remote Align Board LED tursoff (about 1 second).

7 Displaying Detector Status

The QuadLN_S will send a Loconet Sensor Report message eaalDatexto changes state.  All

QuadLN_S boards connected to the Loconet monitor these messages, and a new feature of the
QuadLN_drmware allowsanyQuadLN_Signal Boardo continuously displathe state of any Detector

or other Sensousing your owrLER. Seehe updatedSignal Boardnanual formore information and

an example. The Sensor Report messages can also be monitored using PC software and then displayed
on computergenerated panels.

8 Mixing Detectors and Fascia Controller Inputs

If all 4detector inpus are not required, it is possible to reclaim the spare Main IO inputs for use with

Fascia Controllers or other standard input device. To use a spare input requires cutting a trace and
soldering a in header onto the circuit board. Some killisrequi ed so don’'t attempt
are comfortable performing work on electronic circuit boards.

8.1 Disconnect the Detector Circuit from the Spare Input
There is a cuttable trace on the circuit board betweathDetector circuitand the connector to the
Main 10 pins. Identify which Main IO you wish to reclaim and carefully cudairespondingrace.
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Figure8-1. Fascia Controller Cuttable Traces

8.2 Add a 3pin header

Insert a 3pin header from the top ofhe board. Solder the pins where they protrude on the bottom of
the board, being careful not to create solder bridges between pins.

o
2
O

© Detector Board(

GAGH
OrisEN g
~ 40()(1 9 R7..‘ W - ;‘
30 O © IO Rej-al D4
D1

200 O
10O (?} '8

FC o

Figure8-2. Fascia Controller-Bin Headers

8.3 Reconfigure the Input Seings

For the selected MAIN 10, set the INPUT Typ@dperaland then adjust the other INPUT settings as
required.
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9 Detector C\s

9.1 Detector CV Table

CV # Description Range Default
325328 | Main 10 14 Option Table9-2 13
329332 | Main IO 14 Detector Table9-3 160
Table9-1 SignalCV Table
9.2 Main IO Option CV Format for TVD Detector

cVv

Bit flty|s| | I || tr | tr

Default Ol | u|juju|lu|u]ju

f = DCC Freeze: 0 = Always live, 1 = Freeze on DCC loss
ty = Input Type: 0 = General, 1 = TVD Detector
s =LED Sense: unused when Input Type is set to TVD Detector
| = LED Mode: unused when Input Type is set to TVD Detector
tr = Trigger: unused wén Input Type is set to TVD Detector
Table9-2 10 Option CV Format
9.3 Main IO Detector Option CV Forma Detector Input

Ccv

Bit t|r{g|ls|s|s|s|s

Default ojo0(0}j1|212j0]1]O0

t=Input Type:0=CT,1=1IR
r = Reserved
g =range: 0 = Low, 1 = High
s = Sensitivity: €1
Table9-3 Main IOOption CV Format, Detector Input
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