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1. Introduction

For mary model railroaders,modularrailroadingis an excellent meansto becomeinvolved in the
hobby It allows the modelerto approachthe hobbyin small, digestiblechunks. And with our more
mobile society modularmodelrailroadingallows the modelerto oftenstartearlierin their life, before
they evenpurchasexrhome,sincethey cantake their moduleswith themasthey relocate.

Oneof themodularstandardsapidly gainingin popularityis the Free-maostandard Thisdocumentwill
walk throughthosestandardsandexplainthewhy’s andwherefores of the standard$or the beginning
modelrailroader

2. Overview

The Free-mostandardsare an adaptationfor modelersin North America of the EuropeanFREMO
standards.The original FREMO standard$iave beenin usesince1981in Europe,andarein active
useby approximately800modeleran 11 countries.The Free-maadaptationn the US startedn 1995
in the SouthwestandCalifornia,andis rapidly gainingmomentumandis spreadinghroughoutNorth
America.

The generalconceptfor the standardsareto allow for prototypicalrailroad operationspriginally on

a single-trackmainline. This is in contrastto the multiple mainlinesand continuousrunningthatis

typical of modulesbasedntheNTrak-like NMRA HO standardsCurrentstandardgxist for Free-mo
in HO-scale put therearealsogroupsattemptingto createsimilar standardsn otherscalessuchassS,

N, andG. Recenimodificationsof the standardallow for double-trackmainlines,aswell asbranchline
operations.

The next mostimportantfactorof Free-mois that otherthanthe interfaceends,thereis no restriction
on modulegeometry Therelationshipbetweerthe endscanbe ary distanceandangle,anda module
may have aslittle asonestandardend,if aturningloop or similar, or threeor moreinterfaces.NMRA

modulesarerectangulamodulesin evenmultiplesof two feet.

The modulesare designedso that the endsof arny two modulescan be joined togethey eventually
creatingan entirelayout that canbe set-upanddismantledeasily andin variousconfigurations.The
standardgoncentrat®n this inter-connectiorcapability

The Free-maostandardsremeantto be of continentalscope.Theintentionis thatonemodelerin New
York, anotherin Montreal,and anotherin Los Angelesshouldall be ableto connecttheir modules
togetherandhave no mechanicabr electricalissuegpreventingtheir inter-operation.

This documentwill attemptto explain the variouspoints of the Free-mostandardand describethe
valuein pursuingthis aspectof modelrailroading. The 'formal’ text of the standardsarein the last
section.



3. Modules
Thefirst sectionof the standardslealswith thebasicdimensionsandstructureof the module.

e Endsshall be 1x6 birch (birch plywood works well) or equivalentto provide C-clampingto
adjacenmodules.

Thisis to ensurghatthesurfacesvheretwo modulegoin togethetave aflat surface to ensurghatthe

two sidesarelevel andsquarewith oneanother The C-clampswill be usedto maintainthe alignment
during the setup. The reasonbirch or birch plywood are recommendeaver basic pine lumberis

becauseine almostalwayschangeshapeasit ages,oftentwisting or 'cupping; which preventsthe
modulesfrom beingplacedin properalignmentwith oneanother

e Single-trackendsareto be 24 incheswide. Doubletrackendsareto be 26" wide, Mini-mo ends
areto be no smallerthen 8" wide. For Mini-mo, however, 12" is preferredfor Mini-mo end
width.

This ensureghat the endsare neat,and alsofacilitatesthe alignmentof the modules. Note that this
refersto theends the moduleitself canbewider or narraver, aslong asit tapersattheendto either24
or 26 inches,asappropriate.

Double-trackmodulesneedthe extrawidth sothey canpotentiallymatewith single-trackmodules.By
aligning oneof the two trackson a double-trackmodulewith the track on a single-trackmodule,the
fasciaontheclosestidewill alsoalign.

Mini-mo’s are small modules,often usedto extend distancebetweenfull modules,or built with a
specificsetuplimitation in mind. Mini-mo’swill have moreinformationattheend. They canbeeither
singleor doubletrack.

e Roadbedo be%1 inch cork or equivalenton % inch plywoodor equivalent(Foamtopsareaccept-
able),bracedo preventsagor flexing.

This point helpsto ensurethat the track (to be coveredin the next section)will be at the right height
relative to the module. It also ensureghat the track will not be susceptibleo beingthrown out of
alignmenton themoduleitself. All thealignmentissuessofar areultimatelydesignedothatthetrack
from two modulescanbe properlyaligned.

e Themodule(set)shallhave atleastfour legsandstandalone. This doesnot applyto Mini-mos;
Mini-mos musthave legsfor adjustmenbut not needto standalone



Thisensureshatamodulecanbesetup, thenbroughtinto positionandalignedwith aminimalnumber
of people.If a modulehadto be heldin placeby two or morepeople,while othersmadesureof the
track alignmentthenput the C-clampsin place,this would dramaticallyimpair the ability to setup a
Free-mdayoutquickly. Also, relying on adjacenmodulesfor supportcanput strainon their structure,
possiblycausingoendingor sagging.

Mini-mo’s arethe exception,sincethey aremeantasscenicfiller in mary casesThey oftenonly have
oneleg centeredn eachend,for adjustingthe moduleheight.

e NominalandMinimum heightof railheadfrom thefloor is 50 inches.Maximum heightof rail is
to be 62 inches.On moduleswith gradesthe elevationof the high endshallbe somemultiple of
3 inch abore low end.

This establishetow high off thefloor themodulewill sit. Noteagainthefocusonthetrackratherthan
the moduleasa whole. 50 inchesallows for easyviewing by adults,with moreof an eye-level view.
It alsoestablishesail heightfor thosemodulesthatrepresenthangesn elevation. In actualpractice,
almostevery modulesofar is level, but the standards in placefor future use. The NMRA modules,
for comparisonareat a 40-inchheightfrom rail to floor.

e Legsshallhave adjustmenbf at leastplus or minus1 inch. The bottomsof the legs shallhave
rubbertip or equivalentfloor protection.

This providessomeadjustmentapability becausdloors may not alwaysbe level, andfor somevari-
ationin moduleconstruction. The floor protectionis thereto provide for ‘good neighbor’ common
sense.

e Mainline maximumgradeis 2.0 percent(%1 inch perfoot) with thetracklevel for 6 inchesfrom
eachend. Verticalcurvesshallbe appropriatédor mainlineoperationof contemporaryong cars.

This dealswith thechangesn elevationmentionecdearlier Thedegreeof changds important,because
if its too steep,mary problemscould result. The ‘vertical curves’ mentioneddeal with issueslike
bottomingout or lifting that could occurwith long carslike passengecarsor piggyback-carrying
flatcarsif the changdrom level to slopeis not managedvell.

¢ Modulesmaybeusedwith spectatoren eitherside.

Thislastpointis in contrasto theNMRA standardswhich oftenlik e the NTrak standardshatinspired
them,have modulesthataredesignedo viewed only from a particularside. Free-momodulesshould
be viewablefrom eitherside,whichincreasesheflexibility of placemenfor a particularsetup.While
NMRA modulesusuallyhave a skyboard,Free-momodulesnever do.



4. Track

The track standardsire the secondhalf of the mechanicaktandards.The structureof the moduleas
mentionedabove is to supportthetrackandits alignmentbetweermodules.

e Trackshallbe code-83ickel-silver onthe mainline,allowancefor code-70on thethroughroute
for modulesspecificallydesignatedsbranchlineonly. Modulesmay useflex or handlaid.

Model railroadtrack heightis measuredn thousandth®f aninch. Thus,code100is 0.100inch, and
code83is 0.083inch. Most train-settrackis code100. Codel00trackis visually too high relative to
thetrain wheels,andlooksout of proportion.Also, it sometimesloesnot have a propercross-section,
beingjustabarof metal,ratherthanrail-shapedywhich hasathinnerwebconnectinghewidertop and
evenwider bottom,similarto anl-beam.Code83is smaller andlooksto bein betterproportionto the
train wheels. In actualpractice,very few peoplehand-laytrack on Free-momodules becausef the
wide variety of high-qualitytrackin code83 from a numberof manufcturers.

Modulesdesignedor otherthanheary through-trafic are branchlinemodules,andmay usecode70
trackonthem.

e Minimum radiusis 42 inches(preferenceo 48 inch for minimumradius;moduleswith 36-inch
radiuscurveswill be usedbut usuallylimited to branchlineservice)with at least12 inchesof
straighttrack betweerreversecurves. Spacingbetweentrackson curvesshouldallow for long
carsto operatewithout fouling eachother obsene NMRA Recommende®racticedor curved
trackspacing.

Minimum radiusstandard$iave two main aspects:physicaland aesthetic.Physically somelong lo-

comotiesandcarsareproneto problemsn trying to negotiatetight curves,andoftenderail. In order
to allow mostmodelsto negotiatethe modules,a minimumradiusfor curvesis establishedThe other
reasonfor a minimum radiusis aesthetics.While mostmodelequipmentcan physically negotiatea
36-inchradiuscurwve, it oftenlookspoorly doingit. Thefront andbackof the caror locomotive swings
too wide, or otherwiselooks awkward. The 42-inch minimum radiusminimizesthe aesthetiassue.
Note that theseare minimumradiusstandardsyou could easily build a modulethat usescurvesof a
largerradius,from 48 inchesto 72 inchesor more. Larger radiuscurvesoftenlook better but take up

moreroom.

Branchline-usenodulesareallowedto usethe 36-inchminimumradius with largerstill beingpreferred
wherepossible.Oftenthesebranchewwill berestrictedasto engineandcarlength,often similarly to
the prototype.

The “12 inchesof straighttrack betweenreversecurves” clauseis to preventissuesthat arisewhen
two carsarecoupledtogetherandpassthrougha sectionof trackthatfirst curvesin onedirection,then
another Onecaris pulled oneway while the seconds pulledin the opposite usuallyresultingin one



or both carsbecomingderailed. By placinga sectionof straighttrack betweernthesetwo curves, this
shoving actionis reduced.

By following the NMRA RP’s for track centerspacingon curves,long equipmentanbe run without
fouling on thosecurveswith multiple tracks. UnderStandards-8,the Classla centersshouldbe used
on modulesintendedfor mainlineservice Classl onthosemodulesintendedfor branchlineservice.

e Mainlineturnoutsshallbe atleast#6.

Turnouts sometimegalledswitcheshave ameasuremergystemof their own. A number6 switchhas
anangleof 1 unit of divergencefor every six unitsof length. A number4 hasoneunit of divergencefor
every 4 unitsof length,andis thereforea sharpeturn. Mostturnoutsin train setsare#4, while onreal
railroadsmainlineturnoutsaremuchhighet oftenrangingbetweera#10to #20. For the samereasons
that widerradiuscurvesare better turnoutswith a more gradualdivergenceare also preferred. And
alsolik e the curve radius,while the #6 is the minimum, often modelerswill usea narrover turnout,
suchasa #8 on their modules.Note thata common,but often overlooked, locationof reversecurves,
mentioneckarlier takesplacewheretwo turnouts'f ace’ eachother suchasin acrosseersection.

e At the endsof the single-trackmodulethe track shall be centeredn the 24 inch width; double
trackmodulesshall have thefirst tracklocatedoffset 1 inch from the centeron the 26 inch wide
end,andthe secondrackoffset1 inchto the othersideof the center allowing 2 inchesbetween
thetwo tracks. Trackmustbe perpendiculato the end,alsostraightandlevel for 6 inchesfrom
eachendof themodule.

This definesthe track placementelative to the end, and thereforehow the track will connectto the
next module.Theperpendicularstraight,andlevel requirementsnake surethatthetransitionfrom one
moduleto the next will be assmoothaspossible.The six inchescalledfor hereprovide 12 inchesof
straighttrackbetweercurveson adjacenmodules preventingreverse-cureissuesasmentionedabove
in theradiussection.

Note that this track placementmeansthat the endsof the moduleare fully interchangeable Other
standardeftenhave thetrack placementelative to oneedge oftenthefront, of themodule,producing
amodulewith afront, back,left end,andright end,requiringthe left endof onemoduleto join with

theright endof the other Free-momodulesarereversible,providing for moreflexibility in settingup

alayout.

Thetwo-trackvariationallows for two mainlinetracks,andthisis usedfor thosescenesvith adouble-
trackmainline. Theendplatesreinstead26 incheswide, andthetracksare2 inchesapart,eachl inch
from the moduleend centerline. This meansthe tracksare 12 inchesfrom eachside, which allows
oneof the trackson a two-trackmoduleto link to a single-trackmodule. Note that the double-track
standards meantfor connectingwo mainlines,not a maintrack with a passingsiding. Currently all
passingsidingsmustbeinternalto a givenmoduleset.



Figurel: Free-moPCBPlate

e Rail shall be cut off 1 inch away from moduleend; ties and ballastshall be continuedto the
moduleendfor goodappearancandmatchingwith theadjacenimodule.

By avoiding full bridgetracks,the moduleswill seemto blendin with oneanotherfairly well. In order
for the modulesto work with only bridge rails, alignmentmustbe even more exactthanin NMRA
modules.The2-inchbridgerails areconnectedisingstandardail joinersfor code83 track.

e Free-maoprintedcircuit boardtie platesarerecommendeébr ends

Oneof the foundingmembersof the Free-momovementhascomeup with aninterestinggadget(see
Figurel). It is madefrom singlepieceof printedcircuit board1.5incheslong. Therearetwo setof

ties with copperplating, one setof threeand anotherof four, separatedby a tie with cutoutsfor the
rail joiners. You epoxythe plateto the module,solderthe rails to the three-tiesection thenpaintand
ballastthetrack andplate. The combinationof epoxyandsoldermalke surethatthe track endsdo not
move or comeout of alignment. The bridgerail will thenlay on top of the four-tie sectionwhenthe
modulesareconnected.

Instructionsfor makingtheseplatesareexpectedo be availablesoon.

Design considerations

Thetruly powerful thing aboutFree-momodulesis the freedomthey canbe anylength,andthe ends
canhave anyrelative angleto oneanother

Note that a moduleis not requiredto have exactly two ends;a modulemusthave at leastone,and
possiblythreeor more. A modulewith oneendmustbealoop moduleor similar, suchthatatrain may
enterandleave by thatsameend. A wye module,or aninterchangemight have threeor four ‘ends.



Also, a‘module’ may actuallyconsistof several separatesections.Only the moduleinterfaceson the
endsneedto conformto the Free-mostandard. Internaljoints may have ary track arrangementhe
builder desires.

5. Wiring
e Turnoutsshallnotrely on pointsto powerfrog.

The purposeof this is to provide rock-solid, bullet-proof physicaloperationof trainson the layout.
Usingthe pointsto power theturnoutfrog is fraughtwith peril. Pointsarenotoriousfor losing contact
with the main rails, sometimescausingthe locomotive to stall. On mostturnouts,part of the frog is

electricallyisolatedfrom the points,to preventshorts andsomeshortwheelbaséocomotiveswill stall

onthemevenif the pointsremainin contact.To preventsuchincidents the Free-mostandard€all for

thefrog to be poweredby somesortof switch,althoughturnoutscanstill be hand-threvn if themodule
ownerwishes.For example,notethat Caboosdndustriesmakesa versionof their groundthrow with

electricalcontactgust for suchpurposesyou don't haveto useafang switchmachineto do this.

e Wire shallbe#18or largerstrandedFeedemire canbeof 24 gaugeor heavier. Thereshallbea
4 (or more)positionbarrierstrip at eachendunderthe modulefor wire hook-up.

By usingthe heaviest gaugeof wire thatwill corvenientlywork, the possibility of power and DCC
signallossis minimized. The barrierstripsmalke wiring andwiring repairssimpler

e Wiring consistof 4 separatduswires anda 6-conductoiDCC Digitrax Loconetbus. All ends
have a pair of maleandfemale2 pin jonesplug (Part NumberP-302-CCTandS-302-CCT)for
themainline,a single2 pin trailer plug (RadioShackPN 270-026)for the accessorpower, and
asurface-mount-conductoiRJ12box mountedo insideof modulelx6 end.

While therehave beenconcernsaboutusingthejonesplugs,therehave beennoincidentsat any shavs
with them; all connectionsare solderedand not just crimped. Most of the Free-momoduleshave
solderedthem, and this seemsto reducedisconnects.The N gaugeFree-MoNgroupis looking at
consideringa new connectoiplug, andthe HO groupwill seehow thatworks.

e Mainlinewiring is asfollowsfor jonesplugs(mustbefacingmoduleendfor correctperspeciie):

— Single-trackmodules— Male pin 2 right rail, malepin 1 left rail. Femalepin 2 left rail,
femalepin 1 right rail. The samewiring situationwould be foundfor the otherend(s).



— Doubletrack— Male pin 2 right rail, right track, malepin 1 left rail, right track. Femalepin
2 left rail, left track,femalepin 1 right rail, right track. The samewiring situationwould be
foundfor the otherend(s).

A pictureis worth athousandvords:

*Each* rail segment has it's own feeders

Feeders: #24 gauge minim
(18-22 ga preferred)

Bus: #18 gauge minimum
(12-16 ga preferred)

12" minimum 12" minimum

Cinch/Jones type connectors

Pin/Receptacle 1 is LARGE; Pin/ receptacle 2 is small

Thewiring requirementsllow themoduleto bematchedo eitherendof theadjacenmodule,andstill
preventshorts.

Onthedouble-trackmodulesthe wiring allows for easierdetectionon trainson onemainor the othetr
Thereis a Free-mostandardasignallingsystenmbeingdesigned.

e Accessorypoweris wiredstraightthrough.A bridgerectifierandfiltering capacitormaybeused
to convert AC or DCC signalto DC. Applicationsthat require AC or DCC signal may utilize
power directly from the[accessorybus.

Accessorypower is usually16v AC, sinceDC canbe derivedfrom an AC line; aline bearinga DCC
signalis effectively an AC line. Note thatthe accessonpus hasa very differentconnectorfrom the
trackbus,to preventmajoraccidents.



e Eachmoduleneedsa RJ12Loconetconnectionpoint, oneon every end,mountedon the inside
of the module,andonedual flushmount6 conductorRJ12faceplatemountedon eachexposed
sideof module,for throttles.

Recently therehasbeenmuch discussionon the merits of usingthe low-costphone-styleconnector
platesinsteadof the Digitrax UP5 connector Several groupshave found the low-costplateto cause
problemsandarelooking at makingthe UP5alocal requirement.

e All of the Loconetconnectorsand associateccablesneedto be connectediogetherstraight
through(i.e. pin 1 — pin 1, pin 2 — pin 2, pin 3 — pin 3, etc. ... note standardtelephone
cablesareNOT wired straightthrough).

By usingtelephonecablesratherthannetwork cablesyariousphasingproblemsthatcancauseerratic
behaior in boosterscanarise. Suchproblemsare avoided by requiringthe useof straight-wired,or
network, cables.

e To connecthe DCC busbetweemodulesa 2 foot RJ12to RJ12cableis utilized.

LiketheinternalDCC cabling,theseshouldalsobewired straightthrough.NGM usedto useascheme
similar to this beforethetrailer plugswereintroduced.

e To connecta DCC boosterto a module,a 4 foot RJ12to RJ12cableis utilized. A 4 foot cable
with onefemaleandonemale2 pin Jonegplugononeend,pluggedbetweennterfacingmodules,
connectedo the outputof thebooster

A large setupwill often needto be broken down into separatgpower districts, eachwith their own
booster The boostelis connectednto the Loconet,andinsteadof usingthe Jonesplug to connecthe
two modulestheboosteris hookedinto onemodules trackconnector

6. Control

¢ Digitrax, and/orratherLoconetcompliant DCC andaccessorieare standardor interoperabil-
ity amongFree-moclubs. For moreinformationaboutTechnicalspecificsconsultthe Digitrax
website(ht t p: / / www. di gi trax. conl ).

Both the FREMO and Free-Mogroupshave found Digitrax’s Loconettechnologyto be far superior
to any other DCC technology and especiallyuseful in a modularsetting. Note that this is only a
restrictionto boostersthrottles,andaccessoriebeingused;any DCC-compliantdecodercanbe used
in your locomotwes.
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7. Scenery

e Generamodulefasciacolor shallcomplemensceneryandnotdraw attentionfrom thescene

The Free-Mogroup s striving for having the trains and track be the focal point, not the modules
themseles. Like a permanentayout, the ideais to drav the viewer into the scene ratherthanhave
themasanoutsideobserer.

e Mainline shallbe ballastedWoodlandScenicsFine Light Gray or equivalent,andsomeform of
scenenhiding thebenchverk.

Theballastcolor hereis for having scenicuniformity acrossmodules.This allows a set-upto appeaio
bejustonelayout,ratherthanacollectionof modules.All modulesshouldbescenicledbeforedisplay

e Standardnainlinerail coloris Floquil Roof Brown or equivalent.

This s referringto the rust-coloringto be appliedto the sidesof therail, onceagainfor scenicunifor-
mity.

e Sceneryat the Free-mostandardend(s)shall have a flat profile roughly% inch below top of
mainlinerail.

A moduleshouldnot only have a universalendin a structural andelectricalsensebput alsoin ascenic
sensaswell. Having a scenicelementhatabruptlyendsat onemoduleend,lik e a mountain river, or
road,detractdrom the‘one layout’ scenicideal. Rememberthis appliesto the universalmoduleend;
on aninternalinterfacebetweenwo sectionsof one‘module’, theserequirementsio not apply. Most
groupsrecommendhattheflat scenernyprofile shouldcontinuefor 6 inchesinto themodule.

8. Recommended Practices

e Mini-mo type modulesare intendedto subsetFree-moand not replaceor exclude an equva-
lent lengthstandardnodule. Full width modulesare generallymore stableand shouldbe used
wherever possible Mini-mos area subsebdf the branchlineminimumradiusspecifications.

Mini-mos’s areoftenthefiller’ modulesmentionedearlier They areusedto increasemainlinelength
or fill spacesn aparticularset-up.Preferencevould befor all modulego be’full’ modulesatherthan
Mini-mo’s.

Somegroupsare using Mini-mo’s as the main track betweentowns and other switching locations,
which arethemseleson standard-widthmodules. This visually emphasizeshe towns andindustries
overthetrackage.
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Figure2: onepossibleNMRA to Free-matransitionmodule

Irondale

9. Putting It All Together

So,whatdoesthe Free-Mostandardyive the modelerthatisn’t availableunderthe NMRA-style stan-
dards? Freedomof design: the distanceand angularrelationshipbetweenthe moduleendsis deter
minedby thetrackplanof themodule;onedoesnt haveto fit atrackplaninto asquarebox. Thesingle
mainlinerequiressomelevel of operationandavoids caboose-chasingops.

One commentheardis “operationsboresthe public’ Most Free-Mo participantscounterwith the
argumentthatthey modelrailroadsmainly for themselesand othermodelrailroadersnot primarily
for the generalpublic. If they do whatthey enjoy, anddo it well, the public will noticeit. Also, it
isn’t operationghatboresthe public, but idle trains. A properlyestablishednd practicedoperations
procedurewill make thingsrun smoothlyatary setup.

One doesnot have to abandonthe NMRA-style modulesto start enjoying Free-mo. One possible
transitionmodulesetis in Figure2. The only otherrequirementwould be setsof alternatelegs, to
compensatéor the differencein moduleheights;whetheronewantedto raisethe NMRA modulesor
lowerthe Free-Momoduleswould dependon the setupmanager

In Figure3, you canseea point-to-loopsetupwith only Free-Momodulesin it. Look at the different
designsand track plansthat were done, including the balloon loop module,and small town in the
middle. Also notethe passingsidingin the four-modulecurve set.

In Figure4, you canseea mixedsetupof NMRA andFree-Momodules.
Again,in Figureb, you canseea mixedsetupof Free-moandNMRA-style modules.

Free-molendsitself to modelingactual prototypicaltrack usage. For example,the location at Cir-
clesville,Ohio (Figure6) shavsadouble-tracknainlinecurvingfrom thetop left to thebottomrightin
anS-shapewhile anotherailroadcrossegrom theleft sideto theright side. A generalayoutelement
basednthislocationmightlook like Figure?.

This, in theory could bedoneusingthe NMRA modulestandardshut the offsetwould be avkwardto
placein oneof thelayoutsides,andatwo-sectionnside-cure + outside-cure couldalsobe avkward.
Doing this asa Free-momoduleor modulesetwould be far morestraightforward.
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Figure4: Anotherlargesetup involving mixedNMRA andFree-momodules
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Figure5: Anothermixedsetup
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Figure6: Circleville, OH

A. Appendix: The Free-mo Standards

[ltemsin italics werealteredor amendean Januaryl4th,2004.]

Modules

Endsshall be 1x6 birch (birch plywood works well) or equivalentto provide C-clampingto adjacent
modules. Singletrack endsareto be 24 incheswide, Double tradk endsare to be 26" wide, Mini-
mo endsare to be no smallerthen8" wide. For Mini-mo, howerer, 12" is preferred for Mini-mo end
width. Roadbedo be 1/4 inch cork or equialenton 1/2 inch plywood or equivalent(Foamtopsare
acceptable)bracedto preventsagor flexing. The module(set)shallhave at leastfour legsandstand
alone,this doesnot applyto Mini-mos. Mini-mosmusthavelegs for adjustmenbut not needto stand
alone NominalandMinimum heightof railheadfrom the floor is 50 inches.Maximum heightof ralil
is to be 62 inches.On moduleswith gradesthe elevationof the high endshallbe somemultiple of 3/4
inchabove low end.Legsshallhave adjustmentf plusor minusl inch. The bottomsof thelegsshall
have rubbertip or equivalentfloor protection. Mainline maximumgradeis 2.0 percent(1/4 inch per
foot) with thetracklevel for 6 inchesfrom eachend. Vertical curvesshallbe appropriatdor mainline
operationof contemporaryong cars.Modulesmay be usedwith spectator®n eitherside.

15



Figure7: Circleville LDE

16



Track

Track shall be code-83nickel-silver flex or handlaidon the mainling allowancefor code-700n the
throughroutefor modulesspecificallydesignatedas ‘brandline only. Minimum radiusis 36 inches
(preferencedo 42 inchesfor minimum radius, modulesbuilt with 42 inch radiuscurveswill be used
but usuallylimited to branchlineservice,this is now official) with at least12 inchesof straighttrack
betweerreversecurves. Spacingoetweeriradkson curvesshouldallow for long carsto opertewithout
foulingead other observeN\MRARecommenddéracticesfor curvedtradk spacing Mainlineturnouts
shallbeatleast#6. At the endsof the modulethetrack shallbe centeredn the 24 inch width, double
tradk modulesshall havethefirsttradk located12 inchesfroma sideon the 26 inch wideend,andthe
secondtradk 12 inchesfromthe oppositeside allowing 2 inchesbetweerthe two tradks. Track must
be perpendiculato the end, also straightand level for 6 inchesfrom eachend of the module. Rail

shallbecut off 1 inch away from moduleend;tiesandballastshallbe continuedo the moduleendfor

goodappearancandmatchingwith the adjacenimodule. Free-moprinted circuit board tie platesare
recommendetbr ends.

Wiring
Turnoutsshallnotrely on pointsto power frog.

Wire shallbe#18or largerstranded Feedemire canbe of 24 gaugeor heavier. Thereshallbea 4 (or
more)positionbarrierstrip ateachendunderthe modulefor wire hook-up.

Wiring consistsf 4 separatéuswiresanda 6 conductorDCC Digitrax Loconetbus. All endshave a
pair of maleandfemale2 pin jonesplug (Part NumberP-302-CCTandS-302-CCT)for themainline,
a single 2 pin trailer plug Radio Shack(PN 270-026)for the accessorypower, and a surface-mount
6-conductoRJ12box mountedo insideof modulelx6 end.

Mainline wiring is asfollows for jonesplugs(mustbefacingmoduleendfor correctperspectie):

e Singletrack—Male pin 2 right rail, malepin 1 left rail. Femalepin 2 left rail, femalepin 1 right
rail. Thesamewiring situationwould befoundfor the otherend(s).

e Doubletrack — Male pin 2 right rail, right track, malepin 1 left rail, right track. Femalepin 2
left rail, left track, femalepin 1 right rail, right track. Thesamewiring situationwouldbefound
for theotherend(s).

Accessorypower is wired straightthrough. A bridge rectifier andfiltering capacitor may be used
to convert AC or DCC signalto DC. Applicationsthatrequire AC or DCC signalmay utilize power
directly from the bus.

Eachmoduleneedsa RJ12Loconetconnectionpoint, one on every end, mountedon the inside of
the module,and one dual flush mount6 conductorRJ12faceplatemountedon eachexposedside of
module,for throttles.
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All of theLoconetconnector@ndassociatedablesneedto beconnectedogetherstraightthrough(i.e.
pinl- pin1,pin2- pin 2,pin 3 - pin 3, etc.... notestandardelephonecablesareNOT wired straight
through).

To connecthe DCC busbhetweermodulesa 2 foot RJ12to RJ12cableis utilized.

To connecla DCC boosteito amodule,a4 foot RJ12to RJ12cableis utilized. A 4 foot cablewith one
femaleandonemale?2 pin Jonelug on oneend, pluggedbetweennterfacingmodules connectedo
the outputof thebooster

Control

Digitrax, and/or rather Loconetcompliant DCC and accessoriesre standardfor interoperability
amongFree-moclubs. For moreinformation aboutTechnicalspecificsconsultthe Digitrax website
(http:// ww. di gitrax.cont).

Scenery

Generamodulefasciacolor shallcomplemensceneryandnotdrawattentionfromthescene Mainline
shall be ballastedWoodlandScenicsFine Light Gray or equivalent,andsomeform of sceneryhiding
the benchvork. Standardmainlinerail coloris Floquil/Poly-SRoof Brown or equivalent. Sceneryat
the Free-maostandardend(s)shallhave aflat profile roughly% inch below top of mainlinerail.

Recommended Practices

Avoid dimensionapinelumber It hasatendeng to warpand‘cup’ throwing off trackalignment.

Mini-mo typemodulesare intendedo subsefFree-maandnotreplaceor excludean equivaleniength
standad module Full width modulesare genelly more stableand shouldbe usedwherever possible
Mini-mosare a subsebf the brandhline minimumradiusspecifications.
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