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~ cpNodes, CMRInet and JM

you attend Dr. Chubb’s clinic?

You know something about JMRI or CATS and will be using a computer
to control signaling on your railroad

“Hard” CTC maghmeb can be done easﬂz with cpNode but we

recommendg uu; o to the considerable effort and expense of a hard
panel only after the design is proven on a “glass” panel
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Agenda

* Control Point Layout

bl

¢ Switch motor control

* CMRI configuration in JMRI

¢ CMRInet Configuration and Topology

* Configuration examples and worksheets
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West Main OS Section

| Control Point Wl
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£ Control Point or “Triad” E Control Point or “Triad” |

Whole Siding (30 i/0) Control Point (15 i/0)

* Inputs: (8) + Inputs: (4)
+ 6 Detection Blocks * 3 Detection Blocks
* 2 Fascia switches » 1 Fascia switch

« Outputs: {22) = Outputs: (1)
« 2 double high signals (@ 5 = 10) + 1 double high signal (@5)
» 2 high signals (@3 = 6) +1 high signal (@3)
* 2 low signals = (@2 = 4) * 1 low signal = (@2)
* 2 switch motor lines (@1 = 2) * 1 switch motor line (@1)
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| Control Point fayout-2""

with industry switches
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I've since learned that railroad would have simply

used a “switch controller” that would place a short

not if [ were to redo

(10K resistor in our case) across the siding to show
occupancy if the industry switch is reversed.

Crews call dispatcher for permission to unlock the
switch using a phone or radio depending on era
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Control Point layout - 3

* cpNode per control point

 Each cpNode has 16 i/o lines and can be expanded to a total of 144 in
groups 16 or 32 (10X 16/32)

» Astandard control point requires 15 lines, or a single cpNode,

sim 1g requires 3
cpNodeand a singﬁlOXn‘j
¢ cpNode per Interlocking

* More complicated control points - such as interlockings ~ may be
achieved by adding more i/o to the node. Ati44i/o lines, a fully
expanded cpNode can handle almost any interlocking used on a
model railroad
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Disclaimer: Chuck and Seth’s secret plan for world
Domination:

We want to offer the cpNode with a standard sketch that does ABS/APB
with local switch control when no “code line” is present

All “vital logic” is on the node (just like the prototype)

When CMRInet “Code Line” is active the vital logic will accept
commands from the CTC machine and execute them IF and ONLY IF
the vital logic determines it is safe to do so.

John Plocher has developed a subset of the ATCS commands used by
prototype CTC machines and Code Lines.

The abilit* to replicate the prototype’s control architecture is an
additional reason for using the node per control point approach
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/Pﬁing Signals -1

® Weassume you are using modern 3-LED signals that will operate from the local 5 volt

supply. A modern LED will light acceptably at 5-10mA current, so a whole siding w1th

20 heddx assuming all LEDs came on atstartup, will draw momA

mnmA for LEDs can be supplied by the onboard regulator of the B
the cpNode. If you need more current, ¢consider an ¢

Green 270 ohm

1/8 or greater

‘ellow 220 ohm 1/8 or greater

Red ' 330 0hm 1/8 orgreater

Lunar 6,000 ohm 1/8 or greater

* These values yield a pleasing balance of colors, but YMMYV as 20% of males have some
degree of diminished color vision. Pads for limiting resistors are provided on the

¢pNode and 10X16/32 boards.
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iB-Leo (Arduino) on
ernal 5 V supply and be sure to
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owering Signals -2

If you need to drive loads with higher voltage or if you need to exceed 25mA per line or a

total of more than 160mA ner device. uise our CSNK which can sink un to soomA at 60V,
total of more than 160mA per aevice, use our CoOINK, Wiich can sing up to 500mA at 6oV,

The CSNK must be connected to an 10X16 and all supply grounds must tied together.

. (SNK ensures compatibility with older 12 volt a\;stems nd high current de\lne%uch as
' umandmccnt lamps orrda ys. e

IBeGeERE R $H8P 982

Distance - the LEDs are driven by DC levels, so the limiting factor is resistance of the wire.
We use 24 ga CAT5 cable (each one supports 2 heads) with a resistance of ~ 275 ohms per
loop mile. Ty pmal limiting resistor values at 5V are 220-330 Ohms, so keeping the wire at
10% of the resistance yields a limit of about 6ooft: unl v.kely to be an issue on a model

railroad

Designing with CMREand epNode 10

:D!
(C
J
*.
> 1
. D 3F4
2
9 1
1

+4



Blocks

Each block (main, siding, OS, some auxiliary track _sush as staging)

miict hoe datartad Rlarl-c aro f‘]r“r")"‘] 12 — 2 n tranm
Lo UC bitictet b DIUCR3 dl’c vty piilaliy deasy St LiciiLl

OS sections and interlockings

e Current Sense Detectors
» Best overall performance
+ More expensive: $6 -$18 per block
» Require resistor wheel sets on each car for best performance

* Optical Detectors

« Good for point detection - some prefer them for OS sections

» Less expensive: $3-$20 per detector but may need more than one

» May be sensitive to ambient light and require some fiddling to get
calibrated
Good for stopping blocks, impingement detectors

.
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- Detector types

~ * Current Sense Detectors -

. Dptic;ﬂ Détectors -
e Paisley - $31in 8s
e [RDOT - From Heathcote (UK)

Raiildor Craale Nighton oD
UUUL\lCl S e A N i‘LbLlLD

¢y
DL

m

* Asian Cheapies - $1- $3 pe1

i DULOD (Chubb/}LL/SLlQ) $17 per

Sy
C

$17 per

—
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ons_| Niles Canyon Railway |
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