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TORRINGTON AREA MODEL RAILROADERS

HO GAUGE MODULE

RECOMMENDED PRACTICES

As Accepted 9/5/2007

Revised from the original text written in May 2004

By Luis Segarra and Dave Ware

TAMR HO Layout Committee

INTRODUCTION

The TAMR club has been founded as an informal means for local railroad modelers to share common interests and to bring modeling to the forefront in the public’s eye.
      
The purpose of these standards is to provide the module builder with the minimum requirements to build a module. These standards should be followed to permit module interchangeability, rapid set up and breakdown and smooth reliable operation.  

      
These standards are a superset with sufficient compatibility designed into the specifications to allow interface with modules constructed.  Although we follow the NMRA module standards and recommended practices as our guide to create our own set of specs, we deviate in certain areas like radius, wiring specifications, DCC only environment and interface connectors.

      
Recommended practices however are not absolutes. These are methods and techniques that we found through trial, error and experience.


Standards are exactly that, standards. They are not to be changed or adjusted. 

These standards and recommended practices should serve as guidelines for specific interpretations of the standards; items not specified in these standards shall be left to the desires of the builder but must have approval of the HO Layout Committee.

GENERAL

Mainline tracks – Those tracks intended to carry trains from one module to the next around the layout.

Secondary tracks – Those tracks other than the mainline.

Bridge track – Removable section of track that is used to join the tracks of one module to another.

Module front – The module side closest to the viewing public where the main tracks are located.

East side – This is the right-hand end of the module from the front (the normal viewing side). This makes the outside track the eastbound mainline. 

West side – This is the left-hand end of the module as seen from the front (the normal viewing side). This makes the inside track the westbound mainline.

Married set – Any group of modules in which the individual modules cannot be used separately for some reason. Married sets typically consist of modules that carry a singular theme over more than one module.

Interface – This is the end of the module where it connects to another module. An interface must be uniform to allow secure connections of the module benchwork, tracks, and electrical wiring.

Homasote – A type of compressed paper product, usually sold in 4’x8’ sheets.

STANDARD MODULE TYPES

Type A – Run through module is a module where the tracks run across the module and does NOT contain any turnouts. There are the two mainline tracks required and there may be passing siding trackage but again no turnouts. 

Type B – Control Module is a module with a DCC-UTP panel installed and may also have one or more turnouts with controls or without control panel. It is also highly recommended that a DCC-UTP panel be installed close to the turnouts area, thereby giving operators a place to plug their throttles when conducting switching operations.  

All outside corner modules must have a DCC-UTP panel installed, even if they don’t have turnouts. This is to facilitate the operators being able to view two sides of the layout at once. 

MODULE CONSTRUCTION AND DIMENSIONS

Module height – The top of the railhead should be at 40 inches from the floor. This dimension must be adjustable by a tolerance of plus/minus one (1) inch to compensate for variation in floors where the module will be set up.

Module dimensions – Modules intended for inclusion in closed loop configuration set -ups shall be constructed with lengths of even multiples. The base dimension will be four (4) feet. Multiple or married sets will be acceptable as long as the total length of these modules is a multiple of four (4) feet. 

Interface – The connecting end or “ interface” of a module should present a square edge 24 inches in width and five (5) inches +/- ½” in height, as measured from the top of the rail to the bottom of the endplate. Horizontal module surfaces may be recessed as long as the standard nominal module height from the floor to the top of the mainline railhead is maintained. The modules should not have any components attached, which would prevent installation of C clamps in suitable locations for securing connection of one module to the next.

Legs – Should be two (2) inch by two (2) inch lumber (1-1/2” square nominal size), bolts of at least ¼” diameter mounted on the leg bottom for adjustment of over the two (2) inch range specified in the “Module Height” section. Legs can be attached by way of slip- in boxes. 

Corner Modules – There will be two (2) types of corner modules:

          Outside corner module shall be 50” in length from each abutting module interface to the opposite module interface. This spacing would exist if the module were square with 50” (inch) sides. 

          Inside corner module shall be 70” in length from each abutting module interface to the opposite module interface. This spacing would exist if the module were square with 70” (inch) sides. 

          The inside and outside protruding corner of a corner module shall be cut off making the abutting module interface 24 inches long and leave a minimum 4” gap when modules are set up back to back.

Frame – All lumber shall be good quality. Construction of module shall be either ¾” x 3-1/2” strips of good quality plywood or 1” x 4” good quality pine, poplar or other suitable wood. Other materials may be acceptable under approval of the HO Layout Committee. 

Cross members shall be installed between the front and back frame members to provide support for the sub-roadbed.  Sub roadbed shall be wood, at least 3/8 inches thick. Sub-roadbed shall be glued and screwed to the framework. Sub-roadbed shall be overlaid with ½ inch thick homasote glued to the sub-roadbed and secured using drywall screws, which may be removed once the glue has set.

Modules will have 16” maximum centerline spacing between cross members. Modules will have 45” maximum centerline spacing between legs. Modules longer than four feet will require more than four legs.

Roadbed – Shall be made from 3/16” – 1/4” thick homasote or cork glued to the sub-roadbed.

Finish – All visible wood and wood product surfaces will be painted TAMR Green. All wood and wood product surfaces that are exposed but hidden from view must also be painted. For hidden areas, white is recommended for visibility, but is not a requirement. Refer to the Standard Paint Mix section of these standards for the correct formulas. 

Skyboards – The back of all modules must be equipped with a scenic backdrop. It must run the entire length of the module. Recommended materials are 1/4” thick MDF unfinished panel or doorskin plywood. They can be screwed, bolted or clamped to the back of the modules, for ease of mounting and removal.  Height shall be 10” +/-1/2” above the top of the rail (nominal height of 50” +/- ½”). A 15” wide panel should work with standard module construction.

The front and edges of the backdrop should be painted with TAMR Sky Blue. The back part not visible to the public should be painted TAMR Green. Refer to the Standard Paint Mix section of these standards for the correct formulas. 

Plexiglas – The front of all modules must be equipped with a clear plastic shield. It must run the entire length of the module. Recommended materials will be 1/8” or thicker acrylic or polycarbonate (Plexiglas). They can be screwed, bolted or clamped to the front of the modules, for ease of mounting and removal.  Height shall be 8” +/-1/2” above the top of the rail (nominal height of 48” +/- ½”). A 12-13” wide panel should work with standard module construction, depending on mounting method. For safety reasons, it must have a finished (rounded or chamfered) edge.

Skirting – The club will provide green fire-resistant skirting for use at shows. Velcro strips will be applied to the top of the front rail of each module to attach it.

Modules to be considered conforming modules must comply with Standards and Recommended Practices for operation and installation in the club layout.

All modules must be inspected and approved by the HO Layout Committee before being included in the club layout.

TRACK STANDARDS

Track type - track considered mainline shall be code 100 Atlas Nickel Silver flex track, nailed or glued to the roadbed. 

Double track mainline – Shall be mounted so that parallel track centers of five (5) inches and seven (7) inches from the module front are maintained for six (6) inches from either module end. The minimum spacing between the mainline rails shall be two (2) inches.

Module Bridge Track– Mainline trackage shall be cutback three (3) inches (+/- 1/16”) from each end to allow the use of six (6) inch Atlas track section for interconnection.   

Grades -Mainline and passing sidings shall have no (0%) grade.

Mainline curved trackage – Minimum curve radius shall be 37 inches for the small radius and 39 inches for the large radius. 

Crossings – The use of Atlas 12 ½ degree crossings will not be allowed in mainline trackage. It has been our experience that they wear too quickly to provide reliable long-term operation. We recommend Peco single or double slip switches to be used instead.
Mainline diverging routes – Passing sidings and branch lines shall use a minimum of a #6 turnout .The following brands will be acceptable: Peco Insulfrog medium or long radius, Shinohara #6 & Atlas # 6. 

A sharper or smaller numbered turnout may be used if the mainline traffic will not use the diverging route. (i.e. industrial spurs)

Branch line – Any additional trackage on a module with the standard two mainline tracks may be considered a branch line. It can be installed as desired but must be smooth without any uneven or irregular trackage. If the track is meant to be a mainline passing siding, it shall meet the mainline requirements.  

Uncoupling devices – No uncoupling devices may be installed on any mainline or passing trackage.

ELECTRICAL STANDARDS

The purpose of this section is to establish guidelines for the electrical wiring on a standard module. All of our DCC wiring specs support the NCE Power Pro system the club uses.

Electrical Track Bus – An electrical bus shall carry track power from one module to the other. Bus wire shall be 12-gauge, stranded wire, running the length of the module and have sufficient length to interconnect with adjacent modules. The track bus wiring shall be mounted directly under the tracks that they feed.

Color code – The mainline bus wires shall be as follows (starting with the rail closest to the front):

Outer track – rail #1 (outer rail) – black wire – wide connector blade 

Outer track – rail #2 (inner rail) – red wire – narrow connector blade

Inner track – rail #3 (outer rail) – green wire – wide connector blade

Inner track – rail #4 (inner rail) – yellow wire – narrow connector blade

Common DC Bus – (Positive) – brown wire –wide connector blade

Common DC Bus – (Negative) – white wire –narrow connector blade

Branch line trackage – Shall be wired using any two-color combination, but cannot be any colors established for the mainline bus wires. 

Interface connectors – Connectors for the mainline bus wires shall be as follow:

West end – polarized two (2) positions, female Cinch Jones inline receptacle 

Cinch # S–302–CCT

Mouser # 538-13021

Radio Shack # 274-202

East end – polarized two (2) positions, male Cinch Jones

Cinch # P–302–CCT

Mouser # 538-23021

Radio Shack # 274-201

The club will attempt to have pre-fabricated mainline bus wiring harnesses or components and materials available for member acquisition.  

Track feeders – Each section of rail shall be connected to the appropriate track feed bus. Each mainline rail shall have a minimum of one (1) feeder wire for each two (2) feet of length with a maximum of three feet between feeders. 

Feeders should be kept to a maximum length of 12”. Feeder wires shall be solid copper wire of a gauge no larger than 18 but no smaller than 22. They shall have the same color as the mainline bus wires connected to them. One end must be soldered directly to the rail. The other shall be soldered directly to the mainline bus wires and the joint shall be insulated using either electrical tape or heat shrink. Properly installed IDC / Scotchlok connectors will be also allowed at the Track Bus/Feeder wire connection. Use of terminal blocks and properly installed crimp connectors will also be allowed.

Turnouts – For best operation, turnout frogs will be insulated from the mainline trackage with insulated rail joiners or gap filled with an appropriate insulating material. These gaps are necessary to prevent shorting of the mainline when a turnout is aligned for the secondary track or when the main line crosses another. There must always be a track feeder between the module end and the points of a turnout to prevent trying to power the turnout from the frog end.

Power for the turnout frog shall be supplied from the point end of the turnout.

AC Power – All modules will have a three–prong 120-volt AC outlet or power strip to permit running power to each module.

DCC WIRING STANDARDS 

All of our DCC wiring specs support the NCE Power Pro system the club uses.

Track Bus – All Track Buses that exceed 25 feet will have a terminator installed at the end. See the Wiring Diagram section for the terminator schematic.

Control Bus – Must meet NCE specifications.
Cab Bus –The cab bus will be split at the command station. One leg will feed the Radio system antenna alone. The other leg will feed the cab bus that is part of each module. An auxiliary power supply will be connected at the first UTP panel in the cab bus in order to save the command station power for the radio system.

The command station feed will always enter the first module at the east end and exit it at the west end.

It will not be a closed loop.

Connectors: 

West end – polarized six (6) positions, female Cinch Jones inline receptacle 

Cinch# S–306–CCT

Mouser# 538-13061

East end – polarized six (6) positions, male Cinch Jones

Cinch# P–306–CCT

Mouser# 538-23061

Connector pin legend

Cinch Pin# 1 = RJ12 Pin# 2

Cinch Pin# 2 = RJ12 Pin# 5

Cinch Pin# 3 = RJ12 Pin# 3

Cinch Pin# 4 = RJ12 Pin# 4

Wire (recommended)

Alpha 1174C or equivalent 

Digi-Key# A122-X-ND (100 ft spool)

Wiring Locations – All wiring should be located as follows:

120 volt AC wiring – 20” – 24” from the front edge of the module

DCC Cab Bus – 14” – 16” from the front edge of the module

Wires from the cab bus zone to UTP panels on the front or back of the module should be run perpendicular to the front of the module.

Track Bus – 4” – 10” from the front edge of the module

WIRING DIAGRAMS
These will be added in the next revision

DCC STANDARDS

TAMR use the NCE Power Pro system.

Locomotives are always run using the long [four (4) digit] address. Use of short [two (2) digit] addresses is not allowed.

All consists must be cleared (broken up) at the end of each session.

All personal throttles (cabs) must be assigned a number by the HO Layout Committee before being used on the layout. This is to prevent duplicate cab numbers being used at the same time.

All decoders must be programmed before being placed on the layout. Programming of decoders on the layout is not allowed. 

The club has a separate NCE Power Cab system for off-layout programming.

EQUIPMENT STANDARDS

Rolling stock – It shall meet NMRA “ HO Specifications.” 

** Exceptions: Passenger cars that are run as a unit, multi-unit (Articulated) rolling stock. 

Wheel gauge and contour – All wheels shall conform to the NMRA Mark III or Mark IV standards gauge in all critical dimensions as defined by NMRA RP 25. Wheels not complying may cause interference with operations, such as electrical shorting or repeated derailing. 

Note: Some older or European equipment will not meet the NMRA RP25 standards and may not run satisfactorily on the layout. If you intend to run such equipment, checks must be made before starting any operating session so there is no interruption. Any equipment not performing reliably, i.e. repeated derail, or shorting of other equipment on the layout, must be removed promptly.  

Rolling stock wheels - Metal wheels are required to ensure better performance and for conductivity purposes while running on DCC. 

Weight – All cars shall be sufficiently weighted to track well. Appropriate weight may be determined by the NMRA recommended practice RP20.1
                  One (1) ounce, plus one half (1/2) ounce for every inch of car length

       Or:

                  One (1) ounce for each ten (10) scale feet of car length

Couplers – Standard knuckle couplers (Kadee and compatibles) shall be installed and conform to the Kadee height gauge. Vertical knuckle play shall not exceed ¼ the height of the knuckle. The coupler must function properly.

Body mounted couplers are preferred.  Coupler boxes must be securely attached preferably with screws.

SCENERY STANDARDS

The purpose of this section is to establish certain areas to determine final location at deployment of modules and other areas belonging to scenery.

Modules will be classified into one of three scenery types:

Urban – heavy industrial, large passenger stations, railroad yard and shops.

Mixed Urban and Rural – light industrial, some residential, buildings not over two stories, limited or small sidings, suburban style passenger stations.

Rural – Forest, farms, some residential.

Clearance – All structures and scenery along the mainline should be installed to clear an NMRA standard gauge including “Hi-Cube” and “Double Stacks” cars.

Ballast – Common choice of mainline ballast color is Woodland Scenics fine gray ballast (Woodland Scenics B75 or equivalent).

PAINT STANDARDS

TAMR Green

Home Depot

BEHR

Premium Plus Int. Flat

            Hunting Lodge (2858-6)

Deep Base (1300)

Gallon

COLORANT       OZ  48    96

                             C YELLOW OXIDE     1  32  0

            D THALO GREEN      6  42  0

            I BRWON OXIDE      0  28  0

           KX WHITE            0  32  0 

TAMR Sky Blue 

(To be confirmed by next revision)
Home Depot

BEHR

Premium Plus Int. Flat

            
     Manual

Ultra Pure White (1050)

Gallon

COLORANT       OZ   48    96

                             B  LAMP BLACK      1  22  0

            D THALO GREEN      1  32  0

            I THALO BLUE       1  12  0

NOTES:
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