




















On30 Mid-Atlantic Modular Standard

3. Control and Wiring

DCC has been chosen as the standard for the Mid Atlantic Module group. The nearly limitless
possibilities for multiple cabs combined with the option of onboard sound made this an
overwhelming favorite. The universal DCC throttle bus designed by Geren W. Mortensen Jr. will
work with NCE, Digitrax, Lenz DCC and certain other DCC systems utilizing a 4 or 6-wire bus
architecture. See DCC Universal Bus Construction and Components.

3.1 Basic (Mandatory) Standards

3.1.1 Terminal Blocks 10 Amp Barrier Style shall be installed at each interface and shall accept
#12 AWG wire with soldered spade tongue lugs.

% EuroStyle terminal blocks with direct wire connections are also acceptable. Larger sized blocks
with ratings of 35 amps or greater are recommended for their larger wire.

3.1.2 Two Conductor Wire Bus Of #12 Stranded shall extend full module length under mainline.
3.1.3 #18 AWG Feeders will connect individual rail lengths to the rail bus
Alternate use of #20 wire is discussed in Variations 3.4.2.
3.1.4 Inter-module Connector Wires shall be #12 AWG, 10" long with soldered spade lugs.
Additional use of PowerPole connectors is discussed in Variations 3.4.3.
3.1.5 Accessories, except DCC controlled turnouts, shall not derive power from track power

3.1.6 A DCC Data Bus Cable, Male-Male, the length of each module plus 18” will accompany each
module. At the minimum, one F-F Coupler shall be carried for interconnection with other modules.
DCC cables shall be constructed in accordance with datasheet “DCC Universal Bus Constructions
and Components”

3.4 Acceptable Variations

3.4.1 #20 AWG Feeders may be used when each rail section is powered separately.

3.4.2 Inter-module Connector Wires may include Anderson Powerpole connectors for quick
connection. Many modular owners appreciate their speed and ease of setup and breakdown.

For universal proper connections when using Andersen Powerpoles the Red connector should be
connected to the Right hand rail as seen facing the end plate. This means that red will connect to
different rails at opposite ends of each module, and connectors must always be connected red to
black, and black to red.

It is recommended to carry additional pigtails or spare wire for quick attachment to other
modules not equipped with Powerpole connectors. See the Berrett Hill Website for details

Figure 2.4.3 :: Anderson PowerPoles installed.

Note that colors will be cross-wired on one module end as shown here.
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4. Scenery
4.1 Basic (Mandatory) Standards

4.1.1 A Flat Scenic Profile should be used at the module standard end(s). A module should not
only have universal ends in a physical and electrical sense, but also in a scenic sense as well.
Having a scenic element that abruptly ends at one module end, like a mountain, river, or road,
detract from the ‘one layout’ scenic ideal.

At an internal interface between two sections of one multi-section module, these
requirements do not apply.

4.1.2 % No Official Fascia Color is suggested, since 4 out of 5 modules built so far are not
painted with the color blessed in the original standard. The original specified module fascia color
Glidden Evermore "Stoney Creek" paint is no longer available.

Dark or muted colors are preferred. Avoid garish tints. Please no fluorescent colors.
Geren Mortensen has commented:

“I personally think that the fascia color and skirting should be tartan plaid. Please take the
time to research and procure the correct colors and pattern for your clan.”

4.1.3 % Module owners must take responsibility for general appearance. When
building to any Acceptable Variation in this standard, owners must cover, paint, camouflage, or
otherwise "make pretty" any jutting endplates or exposed unfinished module parts caused by their
innovative designs. Failure to comply may provoke snide comments, name calling, and similar
derision from your fellow moduleers.

4.3 Recommended Practices

4.3.1 Hand Throws are encouraged where practical to actuate turnouts.

It is strongly recommended that turnout actuators, whether manual or powered, be installed in
such a way that each may be operated locally, and from either side of the module.

4.3.2 Standard Ballast Techniques are encouraged. A mix of (2) parts grey number 75 to one
part cinder number 76 is preferred. These are Woodland Scenics products and the fine grade
should be used.

4.3.3 Ground Foam Grass and Soil in the ballast is recommended as an occasional scenic
event - especially on less used trackage.

4.3.4 Rails may be painted rail brown with occasional rust streaks.
4.4 Acceptable Variations

4.4.1 Additional variations in appearance or construction that do not cause injury,
threat to property, or broad gross embarrassment will be acceptable.

The test for such embarrassment shall be the statement by any compliant module owner that "I
can't connect to THAT!” Such a statement, if held to, after persuasive argument and negotiated
accommodation, may not be contested and will hold for the duration of that show.

Modules considered unacceptable may be excluded from operation, and in extreme conditions
made to hide under a sheet or equivalent.
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Definitions

These definitions are provided to establish a common basis of understanding of the following
standards.

Accessory Power Bus: The continuous two wire bus powering electrical accessories such as
turnout motors, structure lighting, animation, etc.

DC: Direct Control through convention throttle/power pack.

DCC: Digital command control

DCC Control Bus

DCC Control Panel

Endplate: The specified end surface of a module that joins with an adjacent module.

Fitter rails: The 2” long removable rails and joiners used to bridge the joints between adjacent
modules or sections.

LocoNet Bus: The continuous six-wire bus carrying DCC information among the DigiTrax
brand DCC system components such as throttles, boosters, radio receivers, etc.

Mainline Track: On every module there is at least one route that connects the middle of the
first interface with the middle of the second interface. One of these routes should be designated
as the mainline route and must obey mainline track restrictions- all the other trackage does not.

Module: A section of a portable layout that has a common endplate, track connections and
electrical connections to mate to other units and features a single track mainline. Portable
layout is constructed to provide a point-to-point, point to loop or loop-to-loop meandering main
line. A module may consist of multiple subsections.

Module (Basic): Unit of a portable layout that is level and of a fixed dimension, typically 2X4, 6
or 8,

Module (Advanced): Unit of a portable layout that may feature grades. Dimensions are not
fixed and allow for a unit of any interior width, length or geometric shape.

Pigtail: Connector/wire assemblies used to connect any of the electrical busses together
between modules.

Passing Siding: Parallel track that allows one train to overtake and pass a second train.
Length is sufficient to hold entire train. Located along single-track main lines to facilitate
passing.

Run-around Siding: Parallel track that allows motive power to run-around a cut of cars to
switch a facing point spur. Length is not sufficient to hold an entire train. Located in industrial
areas to facilitate switching operations.

Single Track: Single track that allows continuous operation of trains in one direction. Combined
with multiple passing sidings, intermittent operation of trains in opposing directions is possible.

Section: A part of a larger Module. Used in conjunction with other sections and assembled in
the same configuration to create that module. Conforms to end profile, track and electrical
connections only on the ends that mate with other independent modules. Typical examples
include a long yard, passing siding or turn back loop constructed of multiple sections that only
mate together in one configuration.

Standard end: A location where a module will connect to other modules; also contains an
external interface that must meet all mandatory standards.

Track (Power) Bus: two wire bus feeding power to the track,
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Websites

Free-Mo resources
Free- Mo Yahoo group

Free-Mo resource site by Chris Palomarez

Guidelines to different groups Free-Mo standards

Slaughter guide
Northern Cal guidelines
Calgary Free-mo module specs

Module designs

Free-Mo site

Free-Mo 1Design/Construction
More Module Plans 45 degrees
Module Set-up Benefits 45 degrees
Free-Mo Bench work

Track termination plate

Mini-mo & double sided

Easement Design on Shandin loop
N California

San Luis Obispo

Central Arizona

Bob Schrempp's loop

Leg construction

Troughton Not another module article folding ABS legs (scroll down for legs)

Free-Mo site article on folding legs 1x2 using LeeValley leg brackets by the Arizona RR Society

Free-Mo site article on ABS legs by Robert Moore
Northern Cal leg design 2x2 using Lee Valley leg brackets
Calgary Free-Mo using 2x2 leg pockets (Scroll down)

Track work

creating easements for curves
mounting of recessed switches
easy flush mounted switches
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http://free-mo.org/
http://groups.yahoo.com/group/Free-mo/
http://www.trainweb.org/northgamodurail/freemo/gentleguide.pdf
http://free-mo.org/standard
http://www.calgaryfreemo.ca/Standards/CFMSpecs021204.pdf
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Revision History

Version 1.1.00 Revised September 6, 2005
Announced Imminent Update  Feb 2, 2009

Version 1.2.00 Revised May 1, 2010
Added the Acceptable Variations sections

Changed turnout requirement from #6 to #5 since almost all pre-manufactured
turnouts are #5. Clarified mainline turnout wording.

Eliminated requirement that all spur tracks be electrically isolated.
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DCC Universal Bus Construction and Components

The Components in Figure 2 are used to construct a Cab, XpressNet or Loconet throttle network for
standard modules. If followed, these wiring diagrams will allow creation of a DCC throttle network
that is completely compatible with the most popular DCC systems - The universal DCC throttle bus
designed by Geren W. Mortensen Jr. will work with NCE, Digitrax, Lenz DCC and certain other
DCC systems utilizing a 6-wire bus architecture.

This specification calls for readily available, inexpensive parts. While callouts are indicated for
Tony’s Train Exchange part numbers, an equivalent part from another source may be substituted,
as long as it meets the same specifications as the listed part.

Each Module shall carry at the minimum a single Pass-thru cable equal to the length of the module
plus 18” (to allow for interconnection) and one F-F coupler. These can be obtained through the
group.

It should be noted that the wiring for each cable is identical - a relationship of Pin1-to-Pin1 is
maintained throughout the bus. This allows any cable to be substituted for any other cable as
needed. This same cable is also used for the throttle cables on NCE/SystemOne Cab Bus- and
Lenz ExpressNet-based systems.

Digitrax throttles use this connector as a default.

The following wiring diagram, Figure 1, illustrates the basic cable used in all instances. It is a simple
6-wire data cable using 6P6C RJ11 connectors and 6-conductor flat telco/network cable. These
cables can be ordered custom made to any length, or may be made by the modeler with relative
ease.

The cable is inexpensive, at approximately 12 cents per foot, and the connectors can be obtained
for approximately 30 cents each (or less, in quantities).

This cable, along with a Female-to-Female coupler fulfills the minimum DCC “pass-thru”
requirement for a module.
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Throttle Bus Components

Six conductor Flat Phone Cable -
Tony’s Train Exchange P/N M6C or equivalent

1
RJ11/12 six position Plugs - L
Tony’s Train Exchange P/N M PG or equivalent

Female-to-Female Coupler -
- SOUP
Tony’s Train Exchange P/N M FF or equivalent P COURLER

Two way Splitter »
Tony’s Train Exchange P/N M SP2 or equivalent | |_.’ |
(1 RJ11 Plug-to-2 RJ11 Jack) &l

Universal Throttle Connector Panel — ﬁ| u u ﬁl

Tony’s Train Exchange P/N UTP/TTX or equivalent

12V DC 1 amp filtered power supply —
Tony’s Train Exchange P/N TTX-XNCE or equivalent

12vDC
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The next diagram illustrates the connection of a throttle connection point onto the DCC bus. The
connection point, referred to as a Universal Throttle Panel (UTP) can be inserted anywhere on the
layout it is needed. It is simply connected between two Pass-thru Throttle Bus cables. Some
modelers may wish to include a UTP permanently on their module, especially if their module
provides a point where operators may wish to stop to operate trains (e.g. A switching module or
yard).

Alternately, these may be placed between modules as needed in place of a Female-to-Female
coupler to provide additional plug-in capability.

The UTP is truly universal, and is compatible with throttles from the previously mentioned
manufacturers.

In some cases, the manufacturer’s cable has been replaced with a Pass-thru-type cable.

Jf i
[ I.

From DCC To Other
Command Station Modules
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On large layouts using NCE or SystemOne DCC systems, it is necessary to “inject” power to
operate the throttles at intervals around the layout. This is due in part to the power supply voltage
drop over long runs of small-gauge wire typically found in telephone network cable. For NCE and
SystemOne DCC systems, this distance is between 30 and 40 feet. The specified power supply is
of the “wall wart” variety, and simply plugs into the small jack on the rear of the UTP.

It is important to observe the “direction” of data flow when inserting the power supply to avoid
feeding the 12VDC back into the command station. The UTP circuit board is marked to indicate
which connector should be fed from the command station. When properly installed, the UTP, the
UTP will open the appropriate circuit to prevent 12V from feeding back to the command station.

This additional power supply is not necessary when using a Digitrax or Lenz DCC system.

] H E

|lﬁ:— — |

From DCC
Command Station

12VDC

:E. F-F COUPLER

To Other
Modules

12vDC
Power

Supply
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In situations where there are branching modules, the DCC bus should branch as well. This
illustrates how a two-way splitter plug can be used to accomplish this branching. Notice that power
insertion is indicated on the branch. This may or may not be necessary, depending on system type
and the length of the branch.

It is theoretically possible to branch as often as desired, up to the cumulative limits of the total
system bus length. The maximum bus length for Digitrax Loconet and NCE/SystemOne Cab Bus is
approximately 1,000 feet. Systems using eXpressNet may reach up to 3000 feet.

In all cases, the DCC Throttle Bus must NEVER form a closed loop. While there is little chance of
component damage, operational problems may occur if a loop is formed.

B | IS |

From To From To
Module with UTP Module with UTP

[T Module withuTpP
and Power Insertion
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