DCC Conversion Plan

Intro

The path to converting the Delaware & Ontario layout to DCC is best done as a number
of stages. This is due to the limited budget of manpower and money. By spreading out the
stages we can get a level of DCC operation that fits our current and future needs and
abilities.

Phase O

This phase is all the work needed to be done prior to needing any DCC specific
equipment like command station, boosters, or throttles.

Capital

Throttle jacks and network wiring
This is all the cab-bus outlets.

Track
Inspect all mainline bocks for double gaps.
Inspect all turnouts for clearance at the points.

Inspect all turnout gaps for placement.

Check if a train is stopped just shy of the gap will that be clear of the other track for
clearance (interference). The distance should be neither too far back from the turnout as
this limits the length of the useful track for passing.

Facilities

Build, clear, acquire off layout storage for all rolling stock, for both
club and member equipment.

Provide AC power where needed for DCC components.

Provide for programming track.
This may be multiple locations.

Identify locations and Install all throttle Jacks (CabBus).

For yard locations include connections for trains passing or stopping at the yard.

Any location where switching will happen must need have a jack.

All passing sidings must allow jacks for each siding plus one spare, with DCC we can do
double saw by, helper service, and in some cases packing two trains into one siding
during traffic jams.

All jacks must be on the side an engineer would be facing the train, meaning NO ASILE
CROSSING WIRES!!
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Electronics

Test all CTC blocks for common block wiring. Fix all blocks to
common only at CTC wiring point.

Fix any ‘reverse wiring’ in local panels.

Test and isolate any ‘non-track’ power from track power.
Main worry here is ground loop issues and stray noise.

Identify ALL power packs anywhere on or connected to the layout.

Install some form of signals to show current CTC controlled turnouts
at principal sidings.

This would be mostly locations that seeing the position of the turnout is not easy for a
train operator.

Inventory all club engines, evaluate for conversions

Identify those that would convert simply to DCC and those that would need various
degrees of work.

Come up with equipment lists of the ones needing just decoders, those needing body
work to isolate motors or improve pickups, and those needing new motors.

Phase 1

This phase will provide minimal DCC operation of the layout. The number of engines
and operators will match our current operations session. DCC power will be delved to the
layout over the same wires currently used for DC operation. During this phase the layout
could be changed from DC to DCC and back again with only minor effort. But the plan is
that changing would only be done once. However, no change shall be made to track,
control panels, or wiring that would not work with both DC and DCC at this time!

Capital

DCC volt/amp meter

To correctly monitor and balance the power distribution we need to know volts and amps.
Normal meters do not read DCC correctly, not even close!! Also for testing on track this
will have to mobile to both track and CTC locations.

DCC decoder tester

PC to DCC network interface

This is part of the NCE command station. Only cables will be needed between computer
and command station.
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DCC Command station

10A/15A of booster power
I think 10 Amps will do to start, Carl feels 15 Amps will be a better starting point.

Example for using larger boosters:

If you had 3 power districts of 3 Amps each you could service as:

Three 5Amp boosters (3*159=boosters $480, 3*27 [836-6150] =power supply $81,
Total: $561)

One 10 Amp booster ($270 booster, $47 [836-6155] power supply, Total: $317).
Carl feels safety is the reason to use multiple 5 Amp boosters.

| feel that 10 Amp boosters are ok, with cautions, and will save money.

Hidden ‘Common Rail’ is bigger problem with Multiple Boosters.

How Many of Which Throttle Types

The “pit’ and the branch lines could use simple throttles.
Any ‘hostlier’ location needs ProCab to build/break consists.

Power Warts for CabBus

Due to the small size of wire used for the CabBus, namely 24-26 AWG, power must be
supplied to the bus to run throttles every 30 feet or so. One supply per leg of the layout,
so a total of 3 will be needed for the layout. If the workshop is going to have a
programming track or other test track, it will need an additional power source for the
CabBus.

Engine Conversions

We will need a minimum number of engines for the layout to operate. The current plan is
to have members provide the bulk of the motive power.

For operations we are currently using 4 switch engines in local yards, 6 mainline for
staged trains, and usually 4 more for trains being built. So that’s a total of 14 engines!!

Track

Ideally all the track issues will have been fixed during Phase 0. But it is expected that
some flaws will be found that need fixing. Some turnouts may need replacing.

The turntables will need reversing switches, or modules. Using switches would allow for
running DC with out other changes. Using the modules would require them to be
removed if we needed to revert to DC mode.

Facilities

Provide for computer to interface to DCC network.

This is to make programming trains easier. Doing simple coding of train number via the
throttle is ok, but the fancier things like speed curves, sounds, etc are much simpler by
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running a program like decoder pro. The freeware DecoderPro is my suggestion. It is a
Java applet that will run on most windows systems.

Electronics

‘Tail Light’ or circuit breaker cards

Tail lights limit current and mark the spot where a short occurred. Also much cheaper.
The EB3 (circuit breaker card) is adjustable but lacks visible feedback.

CTC installation of power

This will allow for central monitoring and to easily change the areas covered as a power
district. We don’t know how much power is needed where and we can tune this as we go.
If we can put tail lights into each drop from the CTC buss we can balance and monitor
(CTC should be watching the panel more than anything else and could see the light).
This will also allow us to find out if the old block detection circuits will work with DCC.
If they work, that will save time and money later installing signaling.

See also the note about the turntables in the track section.

Phase 2

The second phase is the “point of no return’ as far as DC is concerned. Installation of new
bus oriented power and connecting it to the yards. Additional signals will be added where
needed to make for better operations

Capital

Auto Reverse modules
Each turntable.

Additional boosters

Additional throttles

Additional Engine Conversions
Track

Should all turnouts be isolated segments.

Should gaps be placed on all sides of a turnout, at least on the mainline, so that if a train
overruns a turnout, power is only cut at that turnout and not the rest of the power district.
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Facilities

Multiple power bus around the layout

Each section of the layout will have three master busses. Only EB3 or equivalent devices
will be connected to the master buss.
Tracks will be connected to a set of local busses that come from the EB3’s.

?? Should the power districts follow physical or logical sections of
the layout ??

Electronics

Phase 3

This is the finishing touches to the whole layout. Removal of old CTC power distribution
and connection with new block detection is the primary focus. Integration of signaling
and computer control of turnouts becomes possible now. Adding local control of all CTC
turnouts is also part of this stage.

Capital

Two or more display fast time clocks

At least one for the layout room, but two would be better. And one for dispatching. Only
the ProCab throttles have the displays.

Track
Creation of additional blocks at turnouts and other places where signaling detection is

needed. Examples would be around mainline turnouts to provide interlocking to prevent
turnouts being thrown under a train.

Facilities

Electronics

Rebuilding of Yard Control Panels

Building Local panels for Mainline turnouts
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Appendix A Cab Bus Wiring Guidelines

Cab Bus Wires should follow the front edge of the layout
This means right behind the fascia or edge.

Cab Bus Wires should cross track bus wires at right angles

Biggest goal is not to have the track bus and cab bus running along side each other. There
may be a few spots where there is no choice.

Each Cab Jack should have 3” to 6” service loop
This is for re-crimping connectors or making minor movements as needed.

Observe color of pin 1 on all connectors as the same

These cables are straight through, not cross over. Pin 1 is the same through Pin 6. Telco
style cables are reversing, like Pin 1 goes to Pin 6, etc... Digitrak’s method allows for
this, NCE DOES NOT!!
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