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J2C Current Detection Circuit Board

Train Current Detection Features
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Can be used with either DCC or DC

Up to8 Amps can be put through the boat@00Amps Surge)

Works with reverse blocks.

While under DC or DCC operation a bias voltage is supplied so detection will
work when power is off.

Automatically adjusts sensitivity while under DC or DCC operation (This
prevents ghost trairfsom wire cross talk

Low sensitivity(needs about 10K ohnas underto trip) (This again prevents
ghost traingrom wire cross talk

If power suppy or another block is shortegtection is still valid

Detection is alid when thdrain spans detected blocks.

Interface can b®pto or Relay controlled

If detectionpower supply failor gets unpluggethe connectedignalsdrop to
the red indication or occupied status.
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Introduction:

To successfullyristall a prototype signal systeor a complex CTC (centraéd traffic
control) on anodel trainlayout,a very reliableand accuraté&rain detection circuits
necesary.

The J2C detection circuiises current sense to éetta train. The detection circust

wired in seres with therack, so if a sectioof trackcalled a bbck has something it

that uselectricity from the trackuch as a DCC decoder, motor, lighted car, or resister
wheel setthe board will see this block as occupi&d.sense rolling stock that does not
draw any track power, resister wheels are necessaryhis system will sense a load of
10K ohms or under.

TheJ2C detection circuitas been designédr very accurate train detectionhd circuit
overcoms several short cominghatcause®ther detectiomircuits to fail

It can withstand8 amps ofcontinues track power and 2@ps ofsurge.So if afault
occurs on the tragkhe breaker in the power suppigfl trip first and not damage the
detection circuit

The J2C detection circuit uses advanced ddesensingeircuit, while me dher
detectioncircuitsuse a transformer for sensing traife dode drop sensing circuit has
theadvantage of being more sensitiandit allowsthe J2C detection circuid detect

DC controlledtrainsas well as DCGrains This detection circuitanevendetect trains
when the power to thtrack is removedHtaving thisincreasedensitivityallows the
detectioncircuit to work properly when a train spamailtiple blocks, where as &$s
sensitive detection circuitsilvshow clear every time 2 blocks are spanned. J2@
detection circuits not too sensitiveo cause false occupancigscause of cross talk
between the wires. TREC detection circuit wilhutoadjusts the sensitivity bagen the
voltages being supigld to the track.

The J2C detection circus avalable inseverakypes of output configurationfom relay
typeto multiple versionsof opto-coupled configurations, thigill allow the circuit to be
interfaced with any signalg and CTCsystens. Someoutput configurationsvill even
allow theJ2C detection circuit o b e A,Fnaanihg if e deteadion card is
unplugged or looses powehe block will shev occupiedthereforedropping theaffected
signals to red.

We, at J2C engineering, aae frustrated as yoare with the currently available signaling
systems being marketed today. Right now, wevaseking on making a fujl

computerized CTC and signal systdmat will solve the major problems associated with
prototype modelingDetails forthis will be availableat www.j2eng.conwebsiteas the
design becomes complefefer to section 3.3 of this manual for a block diagram of this.
In the meantime, this detection circuit will be fully compatible with our signaling system
to beintroduced lger this summer.
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This mamial assumes that the user has a hasilerstandingf model railroading DCC
andbr DC block wiring.The manual i®roken down into several sections:

Section 1 gives an overview of the piat of the J2C detection circuit.

Section 2 shows how to power and connect the detection circuit to théardckh DCC
and DC

Section3 shows how the different output options and somectsagnal circuits.

Section 4 shows a couple of modifications that can be done to locomotu/esliamy
stock to make the detection even more accurate.

As hard as we tryhts manual does not cover every possibility for model railroad track
and signal wiringl f you dondt see your desired applic

engineering at j2¢ey.com for a custom wiring solutiorwe are always happy to help
fellow enthusiasts.

Section % Detection Circuit Overview

Board Jumper, Pin Out and Indicator Lights

EnEmEEnEn ol B D20 - Red LED - Direct Output Occupied
when lit.

D40 - Green LED - Filtered Output track
is clear when lit.

H1 Jumper (Decrease Sensitivity when
installed) Normally not installed

T1 - 8 Position Terminal Block for
connecting to the Track and Signal
Circuits

Figure 1: PCB pin oubkations

D40 - Indicator Light (Green)
When illumined this meanghe block is clear. This iltered out of the detection circuit.
When off this means the board is showing occupied or the detection power supply is off.
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D20 - Indicator Light (Red)

Whenillumined, this meanghe block is occpied. This is tl directnonfiltered output of
the detection circuitif this light is flickering while a train is passing through the block
this indicates dirty wheels.

H1 - Jumper: (Normal Position Not Installed) (Wet Track Override)

This jumper is not installed for normal operation. When installed, this Jumper will
decrease the sensitivity of the detection card making it only sense large loads such as
motors and lighted cars; it ignores small loads in this mode. This mode is usexttéat

track from ballasting, scenery, or track adjustments. This allows the signals or an
interlock plant connected to the affected detection card to function again without waiting
for the track to dry. The jumper needs to be removed when the trackndoreker to
accuratelysense the small loads again.
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T1 - Pinout and Function Table

Pin # | Function Circuit Connected To
1 Track Ground Power and Detection Power Supply
Negative
2 ATo Trackao Ground Track Circuits and
3 From PowelSupply Track Hot Detection Power
4 ATo Tracko Hot
5 Detection Power Supply Positive 9V to 12Volts DC
6 Common
7 Out 1 Signal System Interface
8 Out 2

Pinout Notes:
Pins 1 to 5 are for connecting the track circuit and pdarethe detection board

Pins 68 are forinterfacing to the signal systeffihe outputs can beitherrelay or opto
coupled outputsThe outputs are electronically isolated from the track and detection
power. Having this slation is important for Reverse-3éction and DCC Block.

J2C DetectionCircuit Electrical Specs

Isolated Supplwoltage 9- 14 Volts

Power Supply MaxXCurrentDraw 80mA at 12 Volts
Track Power Type DCC, DC, AC, Pulse
Max Track Voltage 24 Volts Peak

Max Continues Track Current 8 Amps

Max SurgeTrack Current 200 Amps 4mS
Resistor Wheel Value 5.1K7 10K ohms
Minimum Resistor Sense Value 10K ohms

Table 1
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Section 21 - Detection Circuit Power and Track
Connections(Pins 1-5) T Basic Wiring

WARNING: An isolatedpower supply is needed for the detection power. The power
supply must be on a separate power transformer from the track power. Ilfishist
followed the circuit will not work and possible damage or short circuits will occur to
the detection cardthe DCC systemand/or power suppliesThe negative and positive of
the detection supply MUST BE isolatétbm Earth Ground as well.

At a minimum he DC pover supply needs to be at least full wave rectifiedegulated
supply is idealDo Not Use a half waveupply to run theboard. The detection board
draws about 40mA at 12 volts.

DC 9 to 12 typed tt riavad flo rwaerts wor k wel | for
cards.
Non-Detected Track Detected Track Non-Detected Track
s ] .
T III--:-I_-_I-_. 0 E[==§ e,
HHENE DS S Naw .. . Insulated Gaps
HHHEEERERD . _{155'.',: " in Both Rails?
[E==ITIL= 10~01
.-:.-l l.= mm
SO ™ LR
TInang i
I II II I !?!!!!!!
TR
Oocoo00000
123456 7 8
L 11|
| 1

-
Track Power| [ Isolated
Supply Detection

Power
DCC or DC 9-12V DC

Figure 2: Simple onblock detection wing

Figure 2 shows how to connect one detection dirdNoticethat bothrails need to be
gaped for the J2@etection circuit. This is needed so theeuit can detect trains when
thetrack power off or shorted’hisalso allows the auto adjust to wqrkopety. The
gaps do not need to be directly across from each otbgicin be offset by a couple of
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inches..the gapoffset should not be more than 6 incliesugh This offset is sometimes
necessaryor themechanics ofaying track in curves.

Ga Ga

- -'|:|.:
]}

Layout Common Ground

—_—

T
| |
g
Track Power Isolated

Sunpl Detection
pPLY Power
DCC or DC 9-12V DC

Figure 3: Three blck detection circuit wing

Figure3, shows how to conneatthree blockletectioncircuit. Additional blocks can be
added and powered from the same isolated pswgply. Remember that each detection
circuit takesabout 80mA, so if 10 detection circudee connectedhe currentdraw on

the detection gwer supply will be 800mA. If 20 boards are connected then current would
be 1.6 Amps. Mke sure that the power supplee big enough to handle all the power
that isneededor thenumber of detection @uitsyou require Power supplies can also be
split up as long &long asthe same&ommonground is shared for each isolated supply.
Detection power can also be split for convenience of the location of the detection card.
For large layouts it is best toayup the detection circuits nearest to the location of the
sense track. It is not recommend placing all of the detection circuits in one place on a
large layout. Placing the detectioincuits in groups on large layouts saves wire and helps
avoid risks ofcross talking between blocks.
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Section 2.2- Detection Circuit Power and Track
Connections (Pins 15) T Adding Track Power Switches.

A common thing done oBCC and DQayoutwiring, is adding block power switches.
These control panel switches al®wack power to be turned dff a certain section of
track, andhis is quite common for yard astbrage tracks. In ordeorfthe detection
circuit to workwhile the track power is switched off, the hot side of the track power
needs to be broken befdles detection circuit. Refer to figure 4 for a wiring diagram.

T

Block 1

o+
Track Power Isolated
Supply Detection
Power
DCC or DC 9-12V DC

Figure 4: Thredlock detection @cuit wiring with track power switches
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Section 23 - Detection Circuit Power and Track
Connections (Pins 15) T DC and DCC Block Wiring

Severalayouts are wired for DC block operation. The DC power blocks are connected to
different cabsas the different trains pass from block to block. Usually is it setup one cab
for each train. It is possible to replaceeaf the DC cabwith a DCC system. Dagthis
allows DC and DCC trains to be run at the same time. Figure 5 shain@ne of the DC

cabs waseplaced with a DCC system along wikie wiring of detection circuitfr this

type of system. Note, each cab, DCC system, and detection circuit®raetheir own
isolated power supplies.

Figure 5 shows that this track split into power blocks and three detected. lidtaxtk 1
is a power block with one detection block. Block 2 is a power block with two sub
detection blocks giving it block 2.0 andbbk 2.1.

[ Power Block 1 \ Power Block 2 =====encmmemmnceccccccaccccnas -i
H 1
Ga

- +
Isolated
Detection
Power
9-12V DC

Track Common
Ground

I \ Power Block | Power Select T \ Power Block 2 Power Select
| [ v Cab selects can be done with
Rotary Switches, Priority Cab, or
DCC Relays
System/
Booster Cab power select can include an

off position. The detection card
1 [ will still be able to detect a train
when the block power select
DCCAB 1 switch is in the off position
because the detection card
provides bias power to the track.

Each Power Supply for the cabs must

DC CAB 2 be on a on a isolated transformer!

An ulimited number of cabs can be added.

Figure 5:Detection with nked DCC and DC power and with sub blocks



J2C Engineeringrain Current Detection Manual

Section 24 - Detection Circuit Power and Track
Connections (Pins 15) 1T DCC and DC Reverse Blocks

Reverse locks in DCC requir@reverse module. Figure 6 shows tiieing for detection
circuit with DCC reverse modules. Two isolated power supplieseeded for separate
isolatedpowering of the detection cards when using a reverse loop block. One Detection
power supply is for the nereverse blocks and the other pawapply is used for the

reverse blocksrigure 7, shows DCC reverse blockslding sub blocks for more than

one detection block within the reverse bloElgure 8 show®CC and DC with reverse

L Block 2R

block wiring.
Note: The switch frog wiring is not shown
Gap
Non - Detected Track Gap Block 1
i
Gap
nl 1
==
EmEy Fam
=I-_.f'..'=
Rl
U
nNn
i
e
0000000
123 56 78
||
| [ J
SD(%C / Isolated L{ DCC Reverse_
ysicm, Detection z  Block =
Booster Power Module
9-12V DC

===
Y
a
,
Ly

Two wall plug-in type of power
supplies (9V-12V) are needed for

., separate, isolated powering of the

* detection cards when using a reverse

loop block. One Detection power
supply is for the non-reverse blocks
and the other power supply is used
for the reverse blocks.

-

-

- +
Isolated
Detection
Power
9-12V DC

-

-y

-
.

Figure 6: Detection with a DCC reverdedk

1C
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Note: The switch frog wiring is not shown ~ Gaps

Block 1 Gaps Block 2 Gaps Block3 Block SR &
Gaps
Block 4R
Gaps
! 1
Block 1 Block 3 Block 4R Block 5R
ul B L1 W | EnEnemEEE  anl § P LI LM iy |
o & HmwE sl LICT LT Sy sl LICT LT Sy ]
ST W Lid B T
AH AT ' . : .
T n Tl = Jmma = amra
Vi AN S TR L S TR L
n e n e == /=
iR iR 111111 111111
!?!! Hy !?!! iy I I I I I I ITTMH] I I I I I I ITTMH]
III! (N1 [LLIIIN IIII_ nn IIII_ nn
0oo00000 0oo00000 00000000 00000000
12 4 56 7 8 12 4 56 7 9 1 23 456 78 1 23 456 78
] I ] ||

I |
- + Two wall plug-in type of power - +
ISOl&tﬁd supplies (9V-12V) are needed for DCC Reverse ISO]&t@d
DCC Detection _.-="  separate, isolated powering of the Z Block [5 Detection
System/ Power ,’:-""--. Eletcctt)ilonl:agjs w]:l;en us:.ing areverse MOdlﬂe =) Power
s oop block. One Detection power "
BOOSter 9-12V DC supply is for the non-reverse blocks ___ .o oecccmmmmmmmmmmmmmmmoomToTmmmE oIS il 9-12V DC

and the other power supply is used
for the reverse blocks.

Figure 7 Detection with a DCC Reverse Block anagbBlocks

11
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Block 3 is one Reverse Power
Block with 2 Sub Blocks

« — Power Block 3R —
«=— — —PowerBlock | — — = «~————PowerBlock2 —M =
CGiaps
{Sub Block)
Gap Block 2.1 Black 3.1R
Ca o slctcn e o JRUARIRAAIAAAAAAESRRRARAARARG VM RRRRRAAAMARAVRRRRRAAAI) B o
position. The detection card will L L = L R R AR SRR AR R AR
still be able to detect a train when Block 1 Gap Block 2.0 (Sub Block)
the block power select switch is in Gaps
the off pasition because the Block .0 Block 2.1
detection card provides bias power
1o the track. Block 3.0R BLOCK 3.1R.
I -
' ] [
isolated NN NN
‘ I II II l mi i I Il ll I mi i
Power [ITRIT] (11T
9-12V DC Doo000000 D0000000
12315670 123156 70
| ] | 11l
| |
Track Common
Ground Power Block 1 Power Block 2 +
Power Selecl %, Power Select ]
Cab selects can be done with " P
Rotary Switches, Priority Cab, or 1 T IbOlat{’-‘d
Relays IDetection
] CABIL Power Block 3R 9 ﬁ2$%C
— Main Block y & Power Select =12
DCCAB1 | Swieh L N N
i [E—— T [ "
¥ Additional Reverse blocks can be added. Power
Reverse Block reverse blocks cannot share the same ground, so
Switch the ground and power must both be switched.
Since each power reverse block cannot share the
same ground, a separate isolated power supply
CAR?2 for each power reverse block is required. Sub
Main Block blocks within the same power reverse block can
DCCAB?2 | Switch share the same ground with the detection power
] supply. Each power reverse block will require a
C separate reverse module for DCC control.
CAR2
Reverse Block
Switch
M e MCC Reverce!
DCC DCC Reverse——————
. — oc -
Booster Module ©

{For Block 3R)

Figure 8: Detectiomvith DCC and DC Blockwith Reverse and Sub Blocks

12
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Section 25 - Multiple DCC Boosterswith Common
Ground System

Since the J2C detection circistbest wired with a common grousgstemit is very
important to wire the DCC boosters propeEINCC Boosters should not have a common
connection on the input and output of a booster. Each Booster needs to have an isolated
transformer and theommongroundthatis connected at the output of thedstersIf this

is not followed by having a common connection at the input and output of the
boostersdamage to the boostemwill occur. The wrong way of wiring boosteisshown

in Figure 9 The correct way is shown in figure Ihe following diagramshow

Boosters that accept AC power in from a transformer. Some boosters requenveC
supplymake sure to check with the manufacture ofrfidGC booster to determine the
proper power supplyAlso when wiring the DCC boosters make sure they are in @uase
when a train paesbetween booster zones on the layout a short does notlteteen

the boosters

[ = | —_—
120VAC TN g % I—i BD'C,(_ i— Booster | Hot
ooster
1 |
15A 15V
IMPROPER DCC
BOOSTER WIRING "—LT T
: — ooster 2 Hot -
DO NOT WIRE ,—! Booster !—~
THIS WAY. THIS
WIRING WILL
DAMAGE THE DCC
BOOSTERS!!!
[ e ] —_—
DCC  — Booster 3 Hot»
_| Booster L
l I Common Ground

Figure 9 Wrong DCC Booster wiring. This will damage the boosters.

l_l N !—,/*’
120VAC IN § % | DCC | Booster | Hol
Booster |
[ |
SA 15V

§ % I_i DCC ———" Booster 2 Hot >
— Booster

SA15V

T

I_l DCC !——’ Booster 3 Hot
,_| Booster |_.

SA ISV

Drawing does not show the control bus between boosters
Figure 10 Recommended otrectDCC Booster wing
13
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Section3.01 Wiring the output of the Detection Circuit
(Pins 6:8) 1 Output Option types

The J2C Detection Circuit provides several output optismét can be interfaced with

anytype of signal system.eSeralo ut p ut

modes

ar e

nf ai

detection circuit looses power or gets unplugged connected blocks will show
occupied and the effected signals drop red. Table 2 shows the details of the output

safeo

options.
Output | Output . . Power .
! Pin Function Loss | Output Schematic
Option | Type Fail Safe
Relay Output 6 Common - . .
. |7 | Closed When Clear Yes = H—]
1 (Note: Relay is—g Closed When Occupied Yes o . [ -
energized
when clear) RELAY
Two Opto 6 CommonNegative -
Outputs 7 | Sink Out 1 when Clear Yes s
2 Sinking when 8 | Sink Out 2 when Clear Yes B
Clear =% Option 2 is used by the J2C Signg EZamm
and CTC System*** )
Two Opto 6 CommonPositive -
3 gUtDU_& ) 7 Source Out 1 when Clear Yes # ;
ourcing when
Clear 8 Source Out 2 when Clear Yes o
Two Opto 6 CommonNegative -
Outputs 7 Sink Out 1 when Occupied No
4 | sinking when 8 | Sink Out 2 when Occupied No
Occupied
Two Opto 6 CommonPositive -
Outputs 7 Source Out 1 whe®ccupied No
S Sourcingwhen 8 Source Out 2 when Occupi¢  No
Occupied
Opto Outputs 6 CommonNegative -
one snking 7 Sink Out when Clear Yes
5 when clearand 8 Sink Out when Occupied No wane 20 | | F7L]
the other LEI!—I:—'F_
sinking when
occupied
Opto Outputs, 6 CommonPositive -
one sourcing 7 SourceOut when Clear Yes
7 when clear and 8 SourceOut when Occupied No w s Y ¢ }
the other e
sourcing when T T
occupied

Table 2 Detection Circuit Output Options (Continued on Next Page)

14
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Output
Option

Output
Type

Pin Function

Power
Loss
Fail Safe

Output Schematic

External Relay

(Note: Relay is
energized
when clear)

5

Relay Positive (Shared with
detection positive)

6

Relay NegativedpenCollector
Transistor OutputProtection
Diode is built into boardOutput is
rated at 50mA Max current.
WARNING: This is a non
isolated 12V output and Must be
connected to a relay to isolate
signal power from track and
detection power.

Yes

\I

No Connect

No Connect

Table 2 Continued

When purchasing a J2C detection circpieasenote what type of output that you need

for interfacing with your signal system. If you find that you need a different output on the

boads you already purchased. J2@giheering can exchaaghe parts and change the
output option on the detectiaircuit and send it back to you, you just pay the shipping.
There are couple more output options that could be done with this circuit not shown in
the previous table. Figure 10 sh®mavcomplete schmeatic of the output circuit. If you

find that you need a different configuration that is not listed in the chart, coB@Gct J
Engineering to discuss your custom output option.

LOW OCC

Detection Sense Circuits are on Pins 2 - 4

Low cLear  R3Z

LOW 00

LOW CLEAR

1LOW_00C a7

KA NC

COM
NO

BHEADER

R50 - RS58 are optional installs for output options

Figure 10i Output hematic

15
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Section 3.1i Wiring the output of the Detection Circuit
(Pins 6:8) 1 Simple ABS Relay Signals

When a train passes a sigrtake signal will changéo red. The signal is red so the next
train does not enter the block and run into the train that is ahead of it. ABS (Automatic
Block Signaling is for trains running in one direction and is setup to provide proper
spacing between trainghis section of the manual will shasimple signaling circuits

and wil only show the connections of pinsB6Refer to the track wiring section for

detail of pins 15. This manual only shows circuitsr ABS signaling. The wing for

adding switch indications, APB (Automatic Permissive B)peakd CTC (Centralized
Traffic Control)gets very complex. J2C ikgineering is designing a system that will
handle thiscomplex logc using a programmable circuRefer to section 3.3 for
information about the J2C programmable signal cirdtis. recommended that the power
supply for running the signals is separate from the detection power. This separation is
especially necessary wh using reverse blocks, having signaling running at a different
voltage, or having complex signal wiring.

Red / GreenSignal (Output Type 1 Relay Output) (Shown with

track wiring)

MNon-Detected Track Detected Track Non-Detected Track
Direction of Travel Signal |R|G
o o g W
SR e L
R 'llEIi-l-
e
e W ECCEANE
NN DR L
I II II I !!.!!!!!!
||||_ i
|« [egufafagugayal
1 243 45 6 7 8
B I
|
l
—
65?13??(1 Track Power |
ﬁfﬁré?“ Supply Signal
9-12v pCl| pecorpe Power

Figure 27 Red / Green Signal (Output Type 1)
16
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One Red / Yellow /Green Signal (Output Type 1 Relay
Output)

Non Detected Track ~ Gaps Block 1 Gaps Block 2 Gaps Non Detected Track
Signal R [Y |G Direction of Travel
Block 1 Block 2

Signal
Pogwer

Figure 13 RedYellow Green Signal (Output Type 1)

Multiple Signals Red / Yellow / Green(Output Type 1 Relay
Output)

Direction of Travel

Gaps Block 1 Gaps Block 2 Gaps Block 3
R|Y |G R |Y |G R|Y |G
To Previous | Relay 1 l Relay 2 | Relay 3 gﬁ‘ Nke xt
Bloc! x \‘ z Relay Shown Off \ \L % Relay Shown Off x \l g Relay Shown Off o
— { l |
S] gnal Block 2

Power

The Relay and Signal power
may be the same supply if the
signal bulb voltage is the same
as the relay. These supplies
don’t need to be isolated.
These supplies should be
isolated from the track and
detection power supplies.

,j

Relay
Power

Figure 14i Multiple Signals Red Yellow Green Signal (Output Type 1)

17
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Multiple Signals Red / Yellow / Green (Output Type 8 Relay
Output)

Direction of Travel

Gaps Block 1 Gaps Block 2 Gaps Block 3
R Y |G R|Y |G R Y |G
To Previous [ Relay 1 | Relay 2 [ Relay3 To Next
Block py 1 4 Block
Relay Shown Off Relay Shown Off Relay Shown Off
X ,,,,,,,, P \f >>>>>>>> 12V Coil ¥ ******** 12V Coil
I : ! !
Signal
Power

Pin 5 is also connected to
the positive of the detection
power supply.

Figure 15 Multiple Signals Red / Yellow / Green (Output Type 8 Relay Output)

18
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Section 3.2 Wiring the output of the Detection Circuit
(Pins 6:8) Solid State Signal ABS Signal

Thenext circuit, Figure 18hows an example using the opto output mb@evo sinking
outputs)to control solid state signal circuits. The signals for this example are LEDs.
Lamps could be usegdrovided the proper driver circuit was provided. This cit@hows

using NAND gates to generate the needed logic for ABS signaling. Note: that the
schematic does not show all of the power connections and other parts needed for NAND
gates to work. The NAND gates can also be programmed into a PLD (Programmable
Logic Device)

Figure 16/ Multiple Signals Red / Yiow / Green (Output Type 2, TwOpto Outpus
Sink when block is clear
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