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chapter one

Basics of
HO Scale
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Welcome 1o the hobby of model railroading! Ours has been a popuiar
pastime since the early 20Mh century, and for good reason, Model rail-
roading is & multifaceied hobby that goes beyond simply playing with

trains. In fact, the trains are but one part of the hobby.



Many modelers find their main interest lies in modeling realis-
tic scenery and seructares. Chihers enjoy painting amd dersiling
lecoenatives and (reight cars to match real ones. S4ill others enpoy
re-creating the operatione of real raibroads, and many debve mto
history, doing extensive research on specific raibroads and thesr
cperations and equipment.

Why choose HO seale? For starters, the vanety of models and
sreessarses avaalahle m HO iz mach |:rg;er'rl1.=.n in any pther scale.
Yo'l find models of almast every diesel bocomaotive and a wide
range of steam locomaotives, as well as a tremendows vanety of
rodling sock. structure kits, and detail fesms,

Mlodeling n HO grves you the option of buving models ready-
to-run or in kit form. The number of assembled models that are
nrmu'n-rn:i.lﬂ].‘ available has mcreased p;l'l.-n.l:l}' if FECEnT years, st
_!,m'l.hd-m fird ANy master madelers who scratchbuild (our term
o I‘milrl-ing mm:l:hin_g froam raw ;mpnru.—nnb ar e:qr:rr;i.'rd_!.'
msdafy and detail ther models vo mach specific meal (we call
therm “protorype”) trains,

Its size makes HO popular; as it's relatively casy to add detail
pasts to mesdels (“saperdetail” them). More details are available m
HO cthan in other scales, and these details are easier 1o see and
mosded realistically than in smaller scalles,

Fig. 1-1. This HO scale Proto 2000 locomotive (rght) is
roughly twice as big in sach dimension o is Kato N
scEbe cousin Both are models of ES passsnger ol assls

Youx can fin almost foar times as much railroading inte 8 given
area in O as in O scale, since a 4 x 8-foor lavour would rake
close to 8 x 16 fect an O scale.

HO models are "o the real thing (to be precree, the proportion s
1:87.1, bt its generally rounded to 1:87). Thus, a real foot (12
mches) in HO scale s 1387, or 3.5 mm, Don’t worry, though—
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Fig. 1-2. This Lio-Like st includes & Iocomotive, two frelght cars and &

caboose, a loop of trock. & power pack, and o detaill set.

Fig. 1-3. This sei from Allas consists of a high-guality locomotive and cars,
ngeihwer with an oval of reck, a power pack, and & Emall Erecsturg kL



fancy calculations aren't necessary, Stmply buy vourself o scale rule
(sec Chapter 2} and youll be able o make the mranskarion easily.

I’ impurtant to understand the distinchon between scale and
gauge. Scale is the proportion of the models to the real thing—n
thee case of FICY, 1871, Gauge is the distance berween the rails
Thiuas, & seructare cant be FICY gauge, bur iz can be HO scale

The inirials HO oome from “half O since HO scale is rmlp;h!_!.'
bialf o L0 scule | E:48), which was the domimznt scale WA -
elers r'I'Lrnugh the 19408, In the lare 1940 and :hrﬂugh thie 193k,
smnaller meogods and other components made smaller scales praco
cal Chther common modding scales ane ™M (1:1600 and 5 (1:64),
as well as birge scale (ranging from 1:20.1 to 1-:32) Figare 1-1
shows an HO moedel next o oan M oscale one.

Getting started

There are many ways 1o ger started in modeling, Perbaps vou've
dlready bought of been green an HO sale train set, or maybe
you've seen HO models (or perhaps a complete mode] railesad) ac
a frend’s home, tran club open house, or public dasplay.

A tram set can be a good way to get started in the hobby Most
train sets include all vou need 1o get o train running: a locomantive,
a few freight cars and & cabhoose, 3 loop of mack, and & power pack,

Muodel mlroading sets come in a wade vanery of szes and
prices. What should you look for when buying one? Like many
other products, train scts range i quality Fom excellent o poor
And, althosgh there are exceptions, you generally get what you
pay for: Few B30 train sets will min & well oz ook as good as those
costing §1040,

P'lgun: 1-2 shows an :nﬂ:l'rcmi'r: rrain set from Life-Like; :I'Lg.
1-3 shevws o high-tp.u'li'r:r set from Arkis, Both inchade a locomio-
tive, three freight cars, an oval of track, and a power pack. The
Arlas ser also inclisdes a small serucnare kat, and the Life-Like set
has a st of signs amd telephone poles. However, the Atlas set
coits significantly mare.

The man difference is i the locomotives. The Atlas set
mchides a diesel switcher from the firm's standard Lne (fig. 1-4),
It has a good-quality motor and 3 heavy die-cast frame. [t picks
up electricity from all eyghs wheels, and all four axles are powered.
The shell is quite realistic, and it is painted in a paint scheme
accurate for a specfic prototype rilroad,

The Life-Like engine in fig. 1-5 has a simple, lght frame with
a small motor mounted on, and powering, only one trusck (the
frame ehar holds che wheelsets), The shell docsn’t hane as hiEh a
level of dersil as the Arlas l:n_g;in'ur. and the pl.iml scheme isnlt

Fig. 1-3. This Atas anginae ia 8 high-quality, reslistic model with sl acles

peorsaerEd

Fig- 1-8. Tha Lile-Like train set sngine has an inadpensive molor el pas-
&rE only one truck, it also len't os nicedy detalled as the Atlas model



Seven tips for beginners

1. Read. No ingle maganne o book can cover every
aspeci of modelng in deplh. Kalmbach Publishing Co.
offers dozens of books on specific areas of the hoblby,
including scenery, winng, painting, and cihars.
Kaimbach also publishes the leadng magazine in the
hobioy, Mode! Radrpadar, In addibon, there ame many
oiher magazines and books from othar publishare. Read
B8 MARY BS yOu CARN.

2. Slart amall Many new modelers, flled with anthu-
miasm, ae tampled fo bagin by filling & basament with a
model railroad empire. Howeyer, starting with & smal
layout (4 & 8ol or less) leis you try all facets of the
n shorl onder. [1's alio sasy 1o fo mestakes (or sven star

owor again) on a small lyout.

1. ¥isit a hobby shop. Browsing through a wealk
stocked hobby shop will give you lots of ideas. |t's the
best way 1o see the wide range of products mwailable,
view models of diflerent eras, end see the many paint
schemes. Also, many hobby shops tend to be gathering
places for modelars, making shops & greal place to
loarn from others.

4. Gat your trakns off the floor. It can be fun o run
onto @ table will improve operaticns, leesen the rek of
damage, and make # aasier o iy irack arrangements
and add othar ftems such as struciunes,

5. Become active. Sart & phojact—parkaps & sifuc-
fure of caf ki—and confinue it through 1o completion
withoul wotrying # @ turns out parfectly, I your first
efforts aren't what you'd hoped for, try again, Keop in
mund that it takes time and practice fo becoma proficiont
in moded railreading, ke any physical actvity,

6. Start with a published track plan, When you're
ready to bulld your first “real” layout, start with a plan
from a book or mageene. Kesp i stmple—a loop ol
track with o couple of sidings and spurs will provide lofn
of operatng inerest.

7. Have fun. It can be easy to get frusiraied whan
aomething dossn’ tum oul as planned. Remembar that
the anly. reason to have a hobby is fun, and the only per-
son you have to please s yoursel, There's no “right”
way 12 de it. Thore are 50 many interesting facets 1o the
holhy that you'll sasly gravdate to the ones you ey
the mat
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accurate (real FAOPH diesels were passenger locomatives, and the
Uraon Pacific never had any).

Mext, look at the I.'-r:igjﬂ cars. The Aths carv—once agaan from
the fixms standard line of car—have meral wheels, lots al sepa
rately added decsils, and accurate, sharp paint schemes. See fig
16, The body and mack detailing is very good

The Life-Like cars (fig. 1-7) have plastc wheels in snap-fit
trucks, and the details are molded in place on the shells. The paint
schemmes aren't as realistie as those of the Adhs ser.

The power pack supplied in the Atlas set is alio o higher-qual-
ity item,

Many of these differences, soch s the acouracy of paint
schemmes and depeh of detaal, maghe wot ke apparent to you of
you're jisst geeting inte the hobby, However, @ you gain expen-

ence, chances are you'll eventually take more notee of realism,
This we't & knock against Life-Like—as vous see in fig. 1-1 (and
you'll see later in this book) the firms Prote 2000 lme inclsdes
some of the best products in the hobby mday, Ie's just thar chis
praricalar set lnt designed for the hagher end of the marker,

Fg. 1-8. Tha Aflas cars. from the frm's standard lins,
have axcellant detailing, meind wheels, and body-
meouvbed cowplers

Fig. 1-7. Tha Life-Like train set cans hove molded-on
detail and snap-on trucks with truck-mownted couplers,



Good-gpaality train sets are available from Atheamn, Atlas, Life-
Like Proto 1000 and Proto 2000, and Walthers (Trainline).

Building your own set

You can abso put together your own set, Although this can be a
shightly more expensive option, it allows you to get the eact
bocomotive and freight cars that you prefer instead of settling for
some components you don't really wane.

Start with & resdy-to-run locomotve from Atheam, Addas, or
Life-Like Proto 1000 or Proo 2000, Add four ar five resdy-o-
man freight cars from Athearn, Adas, Proso 30600, InterMountaan,
ar Kadee, with a cahoose of the same mad name as the locomotive.

Add an owal of mack from Atles and 5 power pack from Maodel
Bectifier Corp, and you'll have a set thar will operate celsably,
Yo'l abso have equipment that you can continue to use & yoal
expand your eallection and build a permanent Layous.

Getting set up

Many sets are initially set up on the living room carper, s fig,
1-8 ghews, Although it a empring chosce, carpeting is not the
tileal spot fier HO trains, Carpet fibers and duse can easily get into
locomonive gears, hampering operations, Alsa, carpeting docsnt
provide a firm base for vhe rack, and things on foors wend o ger
stepped on

Using ome of the combination track/roadbed Fruducn:. mch as
the Atlas True-Track or Life-Like Power-Loc mack certainky helps.
The ket snlurion, kesever, iz o get the trains anto a cshle—even
if its past g pi.eu- nd']ﬂ'.mhmd Raid woriss @ |1-.|ir af sawhineses,

A permanent table or struchdre with trains and scenery s
known as a liyout, The permanent table or structure itself is called
bemchwork. Having a table devored strictly to rains allows you to
add dexails such as strucrunes, roads, trees, rivers, ballast, and other
ehements, creating o reslistic setting for your trains. Figare 1-9
shows an excellent example of a grod small layour.

The Eul]ming chapters wall help get you started, provading
guidance in maimtaining and buslding lecomotives, freight cars,
and structures; laying refiable trackwork; and making basic scenic
terraan. Lets ger saned!

Flig. 140 Tha flaor can be a handy spot fo set up raine
ard axparimeant with treack amrangements, but it's betber
to ged trmine off the floor and onio a iabile.

Fig. 1-8. Maggle's Cove |8 & beautiful 4 1 8-4oa) HD layeaat. It inchedes an
oval of treck with two spurs, & fhoer, & basch, bridges, & unnel, & small
fowen, & croasing, and lote of detail, i shows what can be sccomplished o

n ralativaly amall ares.
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chapter two

Basic
Tool Set

Working on locomotives, structures, and other model rasdroadeng
equipment requéres many small and specialized focls. Some are
miniature versions of common workshop fools; others are tools specific

bo the hobby, Let's start by looking at a basic tool set



Basic tools

These toals are those thar 1 foel are cssential For modeling. You
might be able to gee by withour some of them, bur they afen’
expensive, and they will enable you to do 2 good job of bailding
kits, repairing cars and loomotives, sdding detsils, adding cou-
plers, and performing many other sk,

Sram with & good hobby knife. Once you begin modeling, you'll
find yourself using a hobby kmife more than any other tool. Many
different handle and blade styles are mailable. Find a handle thar
fits comfortably in vour hand, then bay two of them. Keep a no,
11 (poanted) blade on one and a no. 17 {chisel-tip) blade on the
ather. See fig. 2-1.

You'll use the pointed blade for curting plastic, wood, paper,
and ether materuls, m addition to carving mald fash from mod-
els. The no. 17 blade works well for cutting plastic and wood parts
from sprues as well as chopping strp materiaks,

Abways use sharp blades. As soon h-ﬂlth'phﬂhﬂ' thie blade
begins to become dull, replace it with a fresh blade. Dull blades
ﬂlnumﬂm@hmmmmn&nmﬂ
miore likely to slip and cause injury.

Buy blades in bulk packs. They're much more cconomical o
parchase this way, and you're much mare likcly to sse 3 fresh
blade if you have a plentifil supply. See fig. 2-2.

Don't simply throw used blades in the garbage—protect yourself
and your gasbage collector by puring them in a sealed plastic con-
rainer (ssch s the old film canister in fig, 2-2). You can also buy
sharps dasposal containers designed speafically fior this purpose.

A wcale mule B mext on the bt Perhaps the handiest & the
12"-Jong (E7-scale-foot) steel variety, 3 in fig. 2-3. This is not
only handy for measuring, but it serves &5 a stmightedge and guide
for o hobby knife. Most scale rules have both HO and N scale
miarkings; athers hive sddinonsl scales as well, Even if you model
strwetly in HO, you'll find 1t handy to have rules in other scales for
tmdiqumminﬂﬁum&niupdnﬁ:mmﬂﬂiﬂh

Clear plastic rules (fig. 2-4) are also handy, especially in taking
measurements from 3 enable you 1o see details of

the drawing through the nule. They're also handy for taking meas-
Tweezers work well for grabbing and moving small parts
Seandard seraight-tipped and curved-tip rweezens (fig. 2-5) are

Fig. 2-1. Knives with no. 11 (lop) and no. 17 (bottom)
bindes are both handy.

Fig. 2-3. A foot-long stesl scale rule s emong the most
edanrtial ioale, & shorier rule with inch amnd il
rrsrkings in also handy.

Fig. 2-2. Bullk packs (such as this box of 100 X-Acto no.
11 blades) are sconomical. Plosce old blades in o
soabpd plostsc comialimner.

e
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Fig. 2-4. Sea-4frowgh rules, lke this one from Scale
Card. are handy for measuring drawings and modals.

‘ I



both handy. Look for oweezers with fine, sharp points, Avaid
those with rounded tips or pointe thay are misaligned.

Tm!meuﬂydﬂnugd.]fﬂurﬁ]lmﬂuﬂmﬂ.lheﬁpﬂ
can become bent. It is sometimes possthle to reshape them with
plizrs, bug it%s veaally berrer to just replace them,

Meedle files are wsed vo clean, smooth, and shipe plastic, metal,
wood, and other materials, Figure 2-6 shows several. You'll find
flak, square, and round needle files all handy:

N:ﬂd]:-mplimhmﬁm I.'ipi.T]'l:fm!'m-Hpm‘hmdFt
into small spaces that standard pliers can't, Figure 2-7 shows a few
varietees, from emall to medium-sized. They can be used ro shape
wire and meeal, hold onto parts during kit construction, and grab
parts in tight places.

A pet of jeweler's screwdrivers will prove handy, as will small
and medium-sized Phillips and slotted screwdirivers. See fig 2-8.
Be sure to use the proper size bit for any given screw. Lsing a
screwdriver that's toa small wall I!-II'IWEE the bat or may cause the
mwdrhumiﬁplndnhunlﬁzﬂumndnL

ﬂnu':u::armﬁimunhhnl:nrp:rhp!-'fhllmnhcﬁdanﬂ
'Fl'li[lﬂ'l".'-ﬁp. rl'l-llhil!gj! ut&ﬂfm’iﬂh\tﬂuﬂm

Same consader a pin vise and drill bits (fig. 2-9) to be advanced
tools, but | place them in the basic categooy:. A pin vise 15 basically
a small mamual dnll driver. It can be used to drill holes in plastic,
wionel, and soft metal.

=

Fig. 2:8. Maedls fies (or jpwelers files) e aeailable o
AN R

=

Fig. 2-8. You'll read small screvedrivers with both stan-
dard and Phillips EHpa.
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Fig, 2-5, Make surs hvesssrs have sharp golms that
match sach otfver well,

Sizes of small dnll bits are indicated by nuwmber: the hagher the
numiber, the smaller the it In nﬂﬂd'mg wr most often use w12
from mo. &1 (L0407) to no. 80 (0135701 SUEEEst b'u]-'qu.-; a st of
noa. 61 o B0 bits (see E;_ 24, l]l.'lTIE with nos, 30 and 43 bars,
which are ofien used in coupler installation. Feplice bats as they
break or becoms warn,

Thee key to dnlling a hole with & pin vise 18 oo ler the bar do the
wacke—don't apply any more pressuse than is required to hold the

,_F:C‘

Fig. 2-T. Nesdis-nosa plers in different sizes are handy
for grasping amall perts,

Fig. 2-9. & pin viss |8 5 handy tool for drifling holes with
smaill (nos. 81 to 80) bis.



it in place. While working, pull the bit out of the hole froquently
1o clear maerial

Fhush sprue cutrers (fig, 2-10) are the handiest wal for removing
hobby kives, 0 o muchup & usaally pecessary. These cuttens
{wrailable from JBL and Micro-Mask) can be expensive, but voul
find them well worth the price if you build 3 Jot of plastic kits.

Adhesives

Using the comect sdhesive will resalt in 2 stardy bond and a
solid model, Using the wrong adbesive can make the constroction
weak, damage parts, and leave blemashes. Figure 2-11 shows sev-
eral adhesives,

Ligud plastic cement (solvent) is the proper chaice for maost
plastic=to=plastic joints. Plastc cement works by melting the plas-
tie sirface on the jaining parts, allowing them to fuse together
fonm an extremely strong jont.

Two rypes are available: thin liquids thar are applied with s
binush, such as Testors na, 3502, Tenax TR, and Plastruct Plastic
Weld; and thicker cements, such as Maodel Master na, 8872 and
Testor’s no. 31507, which wse built-in needle-point applicators,

The following chapters show examples of wing each of these
F-md:u:t;lng:rhﬂzlm:ﬁqmﬂﬂﬂlrm:?maﬁﬂhljm&qr—
cially when you can apply the adhesive fram behind. Applying it
with a brush 1o the joint allows capillary sction to pull it into the
jomt. Use thick cement when pressing mating surfaces together or
ﬂmjuiui.nﬁumt:m

In either case, hold the mating surfaces together for several sec-
onds while the ghse goes to work. If the joint is 2 forced one, and
ane piece tends to pull sway from the other, chunp the pieces
together overnight to let the glue joint cure.

It's imporant that mating sarfaces be clear of paint before you
apply plastic cement: otherwise, the joinn will be weak. Lise the
edge of @ hobby knife to scrape paint away.

Becanse plastic cements work by solvent action, they wont
work on amvthing bt plastic—don®t use them on metal, wood,
resin, of other marnenials.

Crancacrylare adhesive (CA), also known as super glue, works
well for joining dissimilar materials such as plastic, metal, and
woeod. It's ideal for nonporous matenals.

Cranoacrylate adhestve s available i several thicknesses, or
is as it sounds—it has a consistency and surface tension thinner
than water and is appropriate only for joines that are very tighe.
The bonding thine is almost instantaneous: Make the joant, add a
towach of thin CA 1o the joint, and capillary actoon will draw it in.
Examgles of thin CA are Instant Jet, UFO Thin, and Zap CA_

Medaum-visoosaty 18 the best general-purpose CA. Greater
thickness makes it easter to handle than thin CA, bt it soll cures
farrty quickly—asually in 5 0 15 seconds, For small spplications,
squeexe & few drops of CA onio a piece of scrap plastic and use
the tip of a toothpick @ apply it. Examples of medium CA prod-
ucts inclade Insta Cure and Saper Jer.

Thick CA (somctimes with fillers labeled as “gap-filling™

Fig. 2-10. Flush sprus cutiers are designad o irm
paris cleanily.

ELMERS
GLUE ALL ==

Fig. %1, Comman hobby sdhesives used in modeling
Include thick liguid plastic cement, rubber coment, thin
lsquid plastic cement, white gise, apoxy, Bnd Cymno-
aorylats adhesie (CAL

perfectly. Setting time is generally 15 to 30 seconds, making it
show for general-purpose work, Thick CAs include Hot Svuff
Super T, Skow Jet, and Zap-A-Gap.

You can cure cyancacrylate instantly by spraying it with a CA
acoeberator, siuch as Insta Set, Jet Ser, or Zip Kicker. This is espe-
cially handy when using thick CA to fill  large gap. Cmce the
Avoid using accelerator on painted surfaces (it will staan or dam-
HEE SOATIC PRiEEE],

Because cyanoacrykate has a fairly short shelf life (aboit three
manths after the bombe & opened), don’t buy any more than you
plan oo use in that ame. If CA begins to get smngy, or i begans
taking noticeably langer to cure, discard st and buy 2 new bottle.



Safety

Safety with tools—even smple hand lools—can't be
overstrassed, Wear safety glassas whenaver you're cut-
ting or driling matariats. Small drill bits braak readily and
can aasily fly mto an aye. Ditto for the fraghe tips of
hobby knile blades. Be aware that maberial being cul,
especally when bemng chopped by & hobby knde, can
also easily fly info an eye.

Wear safety glasses at all times when using a motor
tool or any other power saw or toal.

Keep fingers out of the way when cutting material with
a knife, Position your free hand so that i is away from
the intended path of the blade. This will keep your hand
out of harm's way when the blade slips (as one evertu-
aly will), It's always a good idea, especially with large
matarial, to clamp the matenal down befpre cutbing.

‘Wear a dust mask when grinding, sanding, or doing
any actraly that causes dust, Stray sawdust and other

Hs also & good wea fo wear hearing prolecton
devices wihen ueng oud power tools, easpecialy saws
and shop vacuums.

Prowice adequate wentilafion whanever you'ne using
solvant cements, cyanoacrylate, or solvent-based
paint. I you are sansitive to fhese vapors, wear a
MIOSH-approved chemical carinidge respirator to
block out vapors.

Since CA will readily bond with skin, keep 3 bottle of CA
debonder (or acetone) handy in case vou glus vour fingers
together (or to a model).

E{m}'mhmﬁlhmn}':iﬁlﬁnmﬂmmgjﬂ:h
required than i practical for CA. Eposy comes in two parts
(epoxy and hardener) thar musst be mixed topether, To use i,
sqqueete equal parrs onto a peece of scrap card o plastic. Mix them
together thoroughly with a teothpick. Eposy is handy for secur-
ing weights inside freight cars and reinforang joints already glued
with cyznoscrylate,

White glue is usaally the best choice for wood-to-wood joints.
|rnlmwrh:mﬂfﬂrghﬂnapllﬂtz,pnpu,mﬂuu-:h arwd ather
porcus materials. [t does clear, but of you're planning to stain
m‘_mhufnru'mh:l,hmn hu-m.i.nirh:li:r:;hirr—-—-lnr
stray white ghue (or CA) on the surface will scal the wood and
keep the stain from penetrating,

Yellow carpenter’s glue (aliphatic resin) is stronger than wharte
ghoe, bar drics hard and with a yellow tinge. Unless you need addi-
tional stremgth, stick with whire glhee for moss meodeling pusposes,

Rubber cement 15 handy for gluing paper items such as mgns. [
you want @ permanent bond, brash a thin coat on both surfaces.
Allow the cement to dry to the toach (at leist fe minates), then
press the surfaces together.

For a temporary, removable bond, brash a than coat of rubber
cement on one surface only. Press the sem i place while the
cement is saill wet,

Mow ker’s move on and find our how to use these tools and
maceriaks o improve owr models.

Copyrighted material



chapter three

ouplers

Smacth operation of cars and locomotives depends on couplers that

are installed properly and operate flawlessly, Well start by examining the
types of couplers that are available, then show how to choose, install,

and maintain them for trouble-free operation,

1w



Horm-hook couplars

Prior 1o the late 1990, almost all HO locomotrres and rn]|i.11.p;
stock came equipped with horn-hook cowplers (see fig. 3-1). They
still are standard on some squipment today. The eardy popalanicy
of horm-hooks among manuficturers was largely because the
design could be used free of charge by any manufscturer

Although horn-hook couplers are cheap o make and use, they
have operational drawbacks. They couple together very casily, but
uncoupling is difficult to do by hand and downnight impossible
remately. Also, especially if the couplers are truck-mounted, their
desagn makes them exert sideways pressure when pushing cirs (s
when switching], which sometimes causes cars to deraal

Horm-hook couplers are also ugly. They bear Brtle resemblance
10 fial mupl:m. and their use demracts from che appearance af
ntherwise sharp-locking models,

Automatic knuckle couplers
To avead the problems of hom-hooks, most experienced miod-
elers install automaric kneckle couplers on cars and locomotmes.
Radee’s line of Magne-Matic sutomatic knuckle couplers,
developed in the 1%50s, has been the de G standard coupler in
the habbyr for decades. They look like prototype knuckle coupless,
and they operate well. See fig. 3-2.

Fg. 3-2. Ksdess"s Magna-Matlc lines of matal knuckls
upgrading rolling stock,

Fig. 3-4. Tha McHenry coupler, mokded in acetal plastic,
s @ buiit-in apring on Fea rear of ite ahank
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Fg. 3-1. Hom-hook couplers werne once the industry
swandard, and they otill come as standard sguipment
P T P O

In the mad-199s other companies began ofbering simalar cou-
plers. These inchede Accurail Accumate (fig. 3-3); Bachmann E-
& Mare, McHenry (fig. 3-4), and Proso 2000 (fig. 3-5). Each daf-
fers -:.Ii;_;hrlg.' in dt:ign. Thaat wll OpssTate n the sme Wiy as Kader
.;::uu;'uh'n‘ ared will mate wich them.

Fig. 3-3. Aceurails. Accumate is 8 two-piece couplar
moided in scetal plastic, with & seaparate sbeal unoou-
plifg pln (omitied in this wlew]

Fig. 3-5. Life-Like's Proto 2000 couplars is molded in
plastic, with bullt-in aprings on the side of the shank.



With automans knuckle couplers, coupling 15 3 simple matter As long as there’s tension on the coupler {as when a tran is
of pushirg cars together, The metal pin under the coupler  being pulled), it will stay coupled. To uncouple sutomatically,
remwotely uncouples through the use of an undertrack or between-  posation the couplers dimectly over the magnet, a8 in bg. 3-7, The
the-rails magnet (see fig. 3-6). You can use the permanent under-  magnes will begn pulling the pins apart. Back up slightly, and as
track magnets on spuars, but placing them on main Ines can couse  the slack is rebeved, the knuckles will open wide. The couplers are
nccasional unwanted uncoupling. Stick o the movable above-tie  now apart, as fig. 3-8 shows,
maymets for these Iocations, setting them m place 25 needed. You can now either leave the u.m.:lupl:d car in Fhr_r,

Fig. 3-8. Magnests can ba mounisd pasmanently ender the track, or you can Fig. 3-7. Pogltion the couplers owver
sl bateraan-tha-ralls magnets in place a8 you nesd them, tha masgnat. and B will bagin pulling
thes knucklies apart.

Flg. 3-8. As the slack s rallaved, tha krechlas will Fig. 3-8. The cars can now be brought back togetier,

O ki, mnd the uncouplasd car can be pushed s far as
mseded o position it

Fig. 3-10. Pull the train away from the uncoupled cor Fig. 3-11. Cars can ba uncoupied using & smail screme-
mnd the couplars will return 1S eamel posiion, driver or @ o] swch as the Aceurmll Switchman,
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-n-r—'rhmugh what Kadee calls the 'ch-h}'td-m' h;l'.l.l'l.lrl.'—":‘\ﬂ.lh
it farther dosn the track. To di this, posh the car back wward the
uncoupled car. The couplers will meet, bat won't couple, a8 fig,
3-9 shows, The car can then be shoved any distance. Stop beyond
the ramp, reverse the direction, and the couplers will return 1o
normal, as in fig. 3-10,

Kouckle couplers can be uncoupled manually by placing a small
screwndriver berween the knuckles ar by using a tool specific for
the jols, sisch as the Accurail Swirchman, as in fig, 3-11. Shp the
toal in place and gently twase, and the keickles wall par.

I strongly urge you to uie konuckle couplers for three main nea-
sons, First, most model ralrosd equipment abeady comes with
them, Second, they operase much better than ham-hooks. Thard,
they leok mauch, much berter.

Abso, by clewsing knuckle couplers from the beginning you
vt be left with a ksge imeestment 1o maks when you evennaally
decide o go with knuckle couplers. You won't regret vour choice.

Avoid couplers that use molded plastic knuckle springs—if
they're beld open long enowugh, the springs will lowe their spring
action. Stck w couplers with meeal knuckle springs, or those thas
use the shank springs to clese the knockles (sach as the
Acrumane)

Fina-tuning

Fae .;m,tplrm o OpErsis well, they musst be installed pmprrl:l.'.
Ienportany facrors inchade making sure couplers ase all insralled ar
the same height, making sure couplers don’t droop or sag, and
miaking sure all parts operate smeothly withous sticking,

The moss important ool i checking and installing couplers s
a Kadee coupler height gauge (no. 205), which can be purchased
at meost hobby shops, Use it 1o check the couplers on all of your
cars andd locomotives bedfore placing them in operation.

E':gure— 3-12 shipws how to check a L'-ll-l.lp'll.'r'p hesght, Place the
EALEE 06 thie track. Bl & car 1o che EHIEEE, The tap of rhee cars
»;,l_lui'l-llzr '.hl_'n||-.| ]n: EVED with r|'|-|_' Ill]l- iof rhe |.-:H.||'-|rl af the ;Jllﬂr.
and the uncoapling pin should jass clear the flas plate at the bos-
tom of the gauge.

{Note: Be sure track power i off when doing this—the coupler
gauge & made of metal and will canse a short circuit if theres
power to the track.)

Figure 3-13 shows a Prote M0 flatcar with a bow coupler,
whiich iz probably the most common problem you'll find, Thas can
be corrected in two ways, The st is o add thin shim washess
hetween the balster and truck, 28 fig. 3-14 shows.

This i ideal, Although it will correct the coupler height, domng
s can make the car itself unprotorypically tall. Because of this, onby

Fig. 3-12. Couplsrs should mateh the Kades haeight
gauge, and the wuncowpling pin shoauld just claar the
othom plate on the gawge.

Fig. 3-14. A slighily low coupler can be cormisctd Dy
sddirgg @ thin shim washer betwesn the Car BalSber
and truck, &8 on this Atheamm boccar,

Fig. 3-13. The mosi common coupler problem s e
placement. as on this Proto 2000 Ratcar.

F‘.ﬂ-il.m.mmmlﬂm
shank comected the haight on this lacar



Fig. 3-18. Special pllers for sdjusting wncoupling pine
oare made by Kedee and Micro-Mack, but standard pli-
ars can alen be used

use washers for manor adjustments, znd doa't use ml.l]l'i|1|: washers,
Kades makes fiber washers in 0007 and 015 thicknesses,

The other sodution = o use a coupler wath an offset couples
shank, a2 in fg. 3-15. Kadeo and McHenry both make couplers
with shanks both overset and underset, allowing adpustments
regardless of whether the coapler is high or Jow. The replacement
coupler (Kadee no. 28) works perfectly om thas flarcas, making it
miztch the gauge,

If the uncoupling pin is oo hagh of oo low, bend it in the
appropeate direction. You cin use a standard pair of pliers for
thas, bt an casier salution s to use special trp-pan phers, a fg
3=16 showe. These are available from Kadee, Micro-Mark, and
athers, Lking them in one direction allows youa 1o bend the pan
dirwn; :I'hrrrun.g the |1I|r.'r: will hend che pin up.

It's critical thar the coupler shank move freely from side to aidle.
If it hindz, inosen the coipler box screw until the coupler moves
I'I'EE['.I.'. Mever use oil o hubricace .,'-u.lpkr-_l—lht ol will collevr digr
end impede operations. IF necessary, use libficating povaler such
1z Kadees E'hm'der..-.i |;-;r1.]1hi1':- T Ir.dep prierts ﬂml."iﬂl;-; mh'h.rh'l_l.-.

Installing couplers
Maost coupler boxes on freight cars today are desged to accept
Kadee po. 5 and similar couplers. Simply add the spring and cou-
Fin..l.nd SCTEW OF r\u'u:nh: mqﬂ.:rl'mt ComeET Iy phnc: Lo ﬁg.."i-l?
Many cars have friction pins instead of screws to hold coupler

Replacing springs

Thea by bronze sprngs that hotd tha knuckie m place
o Kades and other couplers tend 10 pop kooss, and al
firsl the prospect of epacng one can be daunting

However, the photo shows an sasy method: Grab the
spring with & hobby knile bisde, which & just thick
encugh 1o fit batwaan the coils. Sat & on one mounting
peg, then comprass the spring untll i fits onio the sec
ond maunirg peg and remove the blads

b cowers in place. To increase reliability and reduce the chance
that @ coneer willl fall ot while @ wain & ruaning, many modebers
replace the pins with sorews,

T da capler installations using 2-56 soews, you'll nesd a pin vse
with s, 5 and 43 biss and a 2-56 rap. Use the nio. 50 bie for denlling
screw mounting ales, and use the nio. 43 bt asy tme vou reed a bale
thar must clesr the mounting screw {sach .l.n.:..:.mTﬂEf b cowerl,

Tapping the mounting hole (custing the threads i the sides of the

hake) enssres thart you'll he able mwoourm the screw e place ey

This is a simple process. Figuse 3-17 gheaws how o do it on an
Accurail cag, bt the PrHirEs i the same on other cars. Start b'_'f
erirmening off the fricrion pin an the cover. Llse the mark from the
pini &8 4 gubde for drlling & e 43 (dearance) hale. Use a no. 50
bit ta -rrlhr;p: the :uisl:i.n,q; hode om the car (if nn-n:uu.n']

Make threads for the mounting screw by tapping the hole
2-5f, =5 :l"lg 3-18 shows. Pui the tap n a !'ri.n vize xnd i'lml."l:f farm
it imioe the hobe. Pull it out peniodically to chear the plastic rem
nants, then marn it back anto the hale.

Flig. 3-1F A new coupler and spring can be simply
drappad in place in the bullt-in coupler boxes on Mot
care, For increasesd relisbilty, friction plng can b
repiaced with screws, as on this Accourall boscsr.

Fu.l—imu"-mupmmmmm
the mownting screw.



DieT FIFE AT the T il WET |
it 4 v | i Y AT seepribily
e I 1 anth o i
ipler won b reddely aoe krgkle couiprlers-
frack-1 ted coupler £ the cougiie
@ the locitson of FEW FTid ile, Wlake sure
I fig. 14
iff the skde g i ] the kade -'I:."'i!.'i =
i A ile 1l JiEH -

Fig. 3-18. Toe body-mount & coupler 1o & oar, use the lid
el the coupler Box Sowver 1O Maf e hiols ooation,
e drilll @ o, 55 hols and lsp it 2-58.

Fig. 2-20, Cut o the side mounting poda on the Kedes
coupler box efore mownting A

Sagging coupler

At first glance, the coupler on (he Athearn car appoaars 1o
be too low. However, f you ook elossly, you can see that the
ooupler is sagging dowrmeard. A loock at the end of the car
reveais fha problem: The vertical gap in the coupler box is
deapar than ihe thickness of the coupler shank, The result s
thad the aouper flops vertically, which will cause pooe opera-
tiong, includng urwanied Lhooupling.

You can sohve the problem beo ways: by substituling a cou-
pler with @ thicker shank, or by ghang a thn ptEﬂE-nfE'r;.rl"ﬁﬂE'
plaslic into the oo In this case, ghang the shim to The Bobiom
ol the box made the coupler come out af the cormect heght.
Sayrene = available m many thicknesses, but 005 and 007
are the handiest for ahemming coupler boxes.

Fg. 3-21. Screw the new coupbier arsd basx iAo plads.



Fig. 3-2. Make o coupler mounting pad behind the piot with inyers
ol atyrara, than drill 8 mounting hola, 1ap L and add the new couplsr

e .

Couplers on locomotives

Mounting keuckle couplers on locomotives has become much
EUsiET In recent years—imost now esther omme with knuckde cou-
plers or have boxes or openings that accept them.

[ owever, i.1':|.'r|||'r-t wne'l:iﬂg an okler Arhearn and orher koo
ITHHEVES, :l.'-'.n.l.'.l'l discower that mounting knuockdle :u.'ru.|1h:ﬂ. FeTjuires
soene creativity, The keys are to make sure that the coupler bax s
connected solidly o cither the frame or the shell, and thae the
cotpler comes out lovel and at the proper heyght.

Bevcaise of potentral clearance problems, it wise o use cou-
plers with mounting boxes smalber than the standard Kagdee no. 5,
Good chowes are the Kadee no. 8 or any of the couplens in
Kades’s 30-semies.

O older Arhearn dicscl—and many other booomatives of the
same basic design—the best method generally 15 o use 2 hacksaw
o cut off the old coupler mounting arm an the cast-metal frame,
then misuRt & new ml.'lplar to the sheil.

Build up & new coupler mounting pad by ghuing lyerns of
styrens behind the Tri]m, & I:'lp;_ 122 shows. Check m make sure
the height will be commect. Drill 2 mounting haole in the pad, mp it
for 4 2=56 sepew, and imseall che coupler in it o

Be strict in testingg, couplers, and don't let any cars on your lay-
out with couplers that arent working properly. The reward will be
reliable operation.



chapter four

Wheels
and Trucks
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Along with track, wheels are vital 1o the smooth operation of rofing
stock, Each wheel has a flange on the inside that keeps it on the rad
Thee axbe connects fwo whesls back 1o back, and the combination of an

ade and two whesls is called a wheelsel



The truck is the frame that holds the wheelsets. Most freight
car tnacks have four wheels; some passenger tnacks and heavy-
duty freight tracks have six wheels, Figure 4-1 shows the parts of
wheelsets and mrucks

Wheelsets
Blodel wheelsess can be cast in engineening plastic as a single
piece, ar they can |u1-t'||l.:s1.'1'.'m metal wheels on separate Fll.d.hl.\

steel, or brass axles. It s vieal thar wheelsets, ke couplers, be
checked 1o ensure smooth operation. For this you'll need a
Mationa] Mode] Railroad Assocation standards gauge, as ghown
in fig. 4-1.

The most mmportant factor is that each wheelset be in gauge.
Fig'un: d-2 shinws a u:-r—p'lnrir wheelset from a frain st car
shewen in Chapter 1. Mote how the wheelset i narmow i gauge—
the flanges should rest in the nosches on the EaagE.

The notchies alzo mark the proper .;li:-pr'll. of a ﬂing: e mmsarch
the NMRAS RP25 wheel contour. The wheels shown have
flamges mich deeper than the standard. Contrary to what many
begmners think, deep flanges won't help wheels stay on the rails
better than RP25 flanges. Decp fanges can bump track spikes or
bottom out in grade crossangs and tarmoats, Flanges whose angle
18 ton sharp can “pack” narmout poiits, resulting in derilments,

Figure 4-3 shows a whoelset from Athearn. Mote that it 15 in
gauge and that the flanges are the proper depth. Thene's nothang
you can do to fix a bad single-piece wheelset like the one I fig.
4-2—pust throw it out and substitate a new one.

Wheel facs Whee! tread

Fig. 4-1. Whaelsst and tneck paris

Wheel sizes

Several whee! sires are available, 5o it's important 1o
know which wheels are correct for sach type of car,
Wheal measuremants aro always in diameter, measued
across the whesl tread. The most commeon saes are 337
and 3§, but 38 and 28" are also usad sometimes.

Use 33" whaels on all freight cars with T0-lon capac-
ity ard lesa. Thie mcludes moat freight cars bull beiore
the agely 1860, aa well s most madern boacans, relrig-
orpior cars, gondolas, and fatcars. Check the capacity
line (*CAPY™} fna in the car's data, and i it's 140,000
pounds or less, use 33 whosis.

Usa 3 wheels on passenger cams and all freight
cara of T00-ton capacity {up b 270,000 pounds in the
CAPY line}. These include umbo coversd hoppers,
mist modarn tank care, and modern coal hoppers and
coal gondolas,

Equipenent af 125-ton capacity of more mis! use 38
wheelsats. This currently includes some articulated well-
shyla intermodal cara.

Triple-deck autorack cars fwhich are T0-1on cars) may
uss low-prafile 287 wheels for clesrance purposes,

Fig. 4-Z. The fianges should rest in the noiches on the
HMAA gruge. Thia whastisst iz narrow in gawge, and
tha Nanges are despar than NMMAA recommends.

Fig. 4-F. This Ahisaen wikhibalsdl & in gavge, with

flanges ot the progar dagtk

P DT A L. R . g ek, i g



Chapter | described some properties to loak fior in mode] koco-
miotives. Look for locomotives whose mdes are all powered (all
drivers for steam locomotives), They should pick up electncity
irom all wheels. The more electrical contact 'Pninl:: i loscomotive
has, the better 18 wall ﬁghl: Its Way lhn'rug;'h. r."lir'r:|.' irmck.

When you buy & locomotive, you generally per what you pay
for. Inexpensive frain-set quality engines are fine for pulling small
trains around in circles, but you'll find they aren't as powerful as
good-quality scale models. Rarely do they perform as well, run as
smaothly and quietly, or bast as long,

High-qualiey diesels are made by Athearmn, Adas, Bachmann
Epﬂrrmm, Inter®ountsin, Kao, Life-Like (Proto 1000 amd
Proto 2000}, Stewart, and Wilthers Trainline, Solid steam loco-
motives are made by Athearm, Bachmann Spectrum, Proeo 3004,
THC, Rivarcss, and Trx.

Diesel locomotives

Mlost newer locomative models are virually maintenance-free,
They run well, and the only maintenance necessary is periodic lubri-
cation, However, every once in a while you'll need to troubleshoot a
lescossative o fix something that requinss some disassermbly:

Muanufaciurers use o vanety of methods to attach the shell to
the framc/chassis. Some use tabs on the shell; others wse screws
driven up from under the frame. Check the instnactions or asseme-
bly diagram before attempting to remove a shell.

Chnce you get mssde, you'll Ard that most diesels are bualt in sim-
ilar fashion; Figure 5-1 shows a Proto 2000 GPY, Elsctncal conmec-
tions on this and most other pewver models are muted through

Motos bryan  GOMMutator Dirive

v shaft

kator Brush * Motor baaning

Fig. S5-1, This Prota 2000 GPY ahows typical disesl
modal conetruction, Lifting off the injection-maolded
styrene shell reveals weights covering the engine and
mechaniem and ol wirng routed threugh a sireuil
bosmrd repUunvied ol e DR,

pu':n.m'l-rin'l.lil:h:ﬂ:d: locmted an |[I-|:I':= frame. This makes 1 egser o
add a [Jig't'r.:] ommmranad Ceneral decodes, s the fh.apwr iy wiﬁnl;-‘-
will explain, Ir abso makes it casier o replace headbighe balbe.

O lscomatives like thos ane the weights must be removed o
gain acoess to the motor and drve mechanism. Other locomotives
have connections hard-wired, or have metal sips thar shide
sgminst each other

Mosa deesel moddels have a mocor a1 the middle of the frame
with a flywheel at one or both ends. Figare 5-2 shows the motor
and mechanizm. Thiz one i= an Athearn model, and its brushes
and commutator are exposed; other models have enclosed motors.

The motor i conmected 1o each truck fower using a universal

—_

Flg. &-2. Athearn motor and mechanizm with sxposed
bBrushes arnd Commutatoe.

Fig. 5-3. Removing the cover stop the ruck iower pro-
vidas aocess io the worm and fop of the truck gears.

Yihes baanngs

Truck, ade gears

-

Truck sideframs Wheel bearings

Fig. 5-4. Removing the cover plate reveals the Truck and axke goars,



joint, This driveshaft turns a worm at the top of cach truck towser,
and & series of gears transfers motion from the worm to the axdes.
Figare 5-3 shows the cover removed from the Athearn gear tower
b gin acoess to the worm,

Craining access o the track gears is sometimes a matter of
removing & cover plate, as in fig. -4, dthough on some: locome-
tives this requires dissssembling the mucks,

The figares on the previous page show the key points for lubn-
cation, Check these spots every cousple of months (or 20 hours or
s of operation). Apply lubrication sparingly—a lintle goes a long
way, and most gears arc made of engineering plastic, which
reqquares very hittle lubricanon.

Use a plastic-compatible light oil such 35 LaBelle no. 108 on
the motor, ode, and worm 'I'n:lr"r.ngi. Oin eruck EEATH USE & p'lul:in:-
compatble light grease such as LaBelle no. 106. Samply apply a
drap or dab of lubricant to one of the gears, and operation will
dastribute it evendy:

Many new locomaotives are grossly overlubrnicated at the factory.
Check for this, and use the corner of 2 soft cloth t wipe up any
excess oil or grease from the lubricabion points,

If an engine muns noissly or erratically, make suse thar the worm
ancl all gears are seated firenly in place and thar all covers are
firenly snapped in place. Check the universal joine and all gears for
sty molding flash, and make sure theres no foregn matenal
(carper fibers, dirt, ere.) i the mack gear enclosare,

O engines with exposed commutatar and brushes (such as in
fg. 5-21, make sure the commutator is clesn, You can wse a pen-
al erser o pnf.ilh this area while turming the driveshalft h:.' harid.
Make sure na stray material gets into the mator.

Fig. 5-8. This Intermational Hobby Gorp,. 2-8-0 has an
injection-molded styrans shall thel is staeched Do e
frmes by maane of 8 screw and plastic taba,

Steam locomotives

Figure 5-5 shows sn International Hobby Corpe 2-8-0, Te hs
a typical arrangement for o model steam looomative drive, as fig.
5-b shows. The motor s wsually i the cab (or in the firebox or
boiler near the cab), wath the driveshaft and worm powering one
of the drver sxles nesr the cab Crdn access by removang the
bailer/cab shefl from the chassis. Cheel tlse instructions before
daing this to see how the bailer and chassis are astached.

Fagure 5-7 shows the same locomative from the bottom. The
cover plate under the drivers has been removed, On most steam
lsoomotiee madels, such 1= thiz one, rJ'han.rEd driver ot powers
the remaining drivers vis the lacomotive’s side rods,

As you would on & diesel, use & light ol on the driver bearings
and a Gght gresse in the gean,

Fig. B8, Removing the shell ahows e moios (with a
amall fywhesl that protredes Inbo the cabl and woem,
which drives o gear on the third et of drivers.

Fig- 7. Removing the boliom plale provides sccess b
thva axla bearings aa well as the driver gear,

&



Cleaning wheels

If 2 locomatiee hl:p;.m: I:-rrru.n.m:li.n::lll'rv. nine fimes ouf of ten the
cause i dirty wheels. Figure 5-8 shows an easy way to clean loco-
misgive wheels. Place a FI‘PEI."l‘ﬂ'IMﬂ ﬂm‘pw:il:h ckam.i.n.g flad (zsuch
1= oo Gone, :.].iq'u.id.'h:ti: cleamer) on a sorap |:|i.=|:v: of track

Clip wires from a power pack 1o the track, and run a locomaotive
onto the paper wwel so onlly ane trock (or half the drivers) is on
the teawel. Turs up the throstle and bet the wheels turn themselves
clean, Tisrn the locomotrwe around and clean the remaiming wheels,

Fig. 8- Place claaning fluld on & paper I0Wwel SCross
the tracke, FPunning the sngine over the oweal cleans
e whesls quite effectively.

Steam locomotive wheel arrangements

Sieam bcomobves are known by thes wheel arrangements following the Whyte classificetion aystem, To wee &, count
the total numbes of wheels on the lead fruck, followed by the rumbsr of drivers, followsad by the nemiber of whaels on the
iralkng truch. In additon, many sleam loocomotive types have nicknames by which they sre known

Thes chart fsta the most common steam locomotive types, althowgh many olher whes! arrangamenis wore usad. Alao
mluded are their echnames and most common uses.
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Buil and
Upgrading Freight Cars

Eodur -1..".','

Chapter 1 looked at many of the charactedstics that distinguish a
high-quality car from a train-set model, including separate ladders, grab
irons, brake gear, and other detais; metal wheels; body=-mounted knudkde
coupkers; and realistic paint schemes. In the past, a modeler had to

assamble a kit to get fine detail



Fig. 8- Add remaining detadls by placing small drops
of glue on the body with a toothpick, then pressing the
BErS v plscs.

Add sny remadiing detadls 1o the cag, in this case the brake lever
and hopper door larches and details, See fig, 6-8. Llse @ wathpick
1o place semall deogs of plastic cement o eyanomcrylite adhesive
{CA) on the cas, then use tweszers fo carefully st the parts i place

Add your choice of couplers (see Chapter 3 for more derails),
Snap the wheelsets into place on the trucks and add the trscks 1o
the car with screws or friction. pins. Figure 6-9 shows the com-

phered kir.

Complex plastic kit
Many kits fall into thie CHPEZOTY of cratemisn plastic kate. Theze
imclisde kite from Branchline, InterMountain, Life-Like Proto

Fig. 8-8. Hara's the compleied Accuraill hopper car

20000, Hed I'.'th.'u'-c.'.l'n'h]; and orhers. [}Fh:rl.lnj:':i'ur b of one of
these can be intimidating (fig. 6-10 shows o Red Caboose box-
cark Howwewer, if !|'|'.|1.I"I|'|:' assemibied & mupl: of basic Kirs, rnm'ing;
up to 4 craftsmean kat i fust 4 mamer of raking your tme through
cach cofstruction siep

Let’s go through buikding the Red Caboose boxcar step by step,
Start by reacding through the instructions and becoming familar
with the parts. Cut the parts from therr sprues as you go. It helps
you identify the parts if you leave them on the sproes ontil you
need them. Use care when trisnming parts, anad use 4 hobby knife
to trim amy flash.

Azsemnbly varies by car type, but most kats group the assembly

Fig. 6-10. Advanced frakght car kits have more parts, including individssl
grab rone and ladders, dataibad mhw-ﬂm.nﬂmmﬁ

{mrd soamestimes sndel,
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Fig. 811, Usa glus sparingly, as an
thils Funmnifng boare Supspors

steps into subassemblies. For this bexcar, it starts by adding the
runping board ro the roof, Use o bobby knife 1o scrape the paint
from the supports on the roof. Use a toothpick vo place Tiquid
pl.-:.rr':.c cement on each suppOdt, a8 ﬁg. G-11 shows.

Place the maning board in position, taking care o align it
property. With this style of kit, parts sometimes have no locator
pisns—yvou have to align things on your own. Flar weights are
hamdy for keeping things in place while ghie dries. See bg. 6-12.

Oince the poof dries, add the corner grabs to the nonning boand.
Figure 6-13 shows one method of glimg separate details with
mounting pegs: Put o few drops of medium-viscosity cyanoacry-
late on @ pi.e-:z af scrap |1|.u'ri;. Dipju.ur rhee I'II'II. of the nu'mrir!

14 e

Fig. 8:12. Flal stesl waights s handy for holding parts in place while glue
dries, BE on s runring beard/reol subasssmibly.

pegs of thie part into the CA, then carefully set the part in place,

Move ro the nexr subassembly—in this case, the underframe,
Add rhe train line to the underframe following the instractions,
then test-fit the frame 1o the car, As vou did on the Acourail car,
serape the paint from the mating surfaces, teen ghie the frame in
place with CA or thick plastic cement,

Hﬂtmlb:'hﬂhmtlipnnhmrthq\riﬂlﬂuml
vahve and reservodr, followed by the cylinder, rods, and levers. The
hthn,wifhm pmlﬂﬂm&,umﬂrﬂumﬂﬂr
part af a car kit, s wse care when tremming it from the sprse snd
when fisting it on the car. See fig, 6-14,

Tese-fit the gear, then ghae it in place, a5 in fig. 6-15. Glue the

Fig. 8-13 If & detal part has mownting pegs, dip the pegs in cyanoacrylste,

then set hem in place on the model

Fig. &-14. Take care in Hmming the brake gear from
e spruss. Tesl-fit evarything before gluing & in place.

Fig. B8-15. Hara's the completed wndoerframes.
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Fig. B-18. Same cars reguita Fig. 81 7. If you're planning 1o leave the doors open, paint the foos grirmy
maunting holes o ba drilled o Black lor 8 raalistc Grmy apEpaarance
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T sobve this, | set aside the cas's weight and added rwo ounces
af A=Line peel-and-stick weighits (no. 13000, as fig. 6-18 shows,
This brought the car’s weight up to the NMBA-recommended
3.75 oances,

Glee the roof in place by ranning a bead of liqud plastic
cement arvund the inside surface of the fop of the sides and ends,
then pressing the roof in place.

Cars often have small markes where parts were removed from
sprues. Use paint {is doesn’t have to be an exact macch) m touch
ap these aseas, a3 well a5 any anpainted areas, such as the ancou-
phing bevers on this cas. See fg. 6-19. Fagare 6-20 shows the com-
pleted model.

Burlington
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Fig. §-20, Hem's the completed Red Caboose boxcar.
The separste grab irons, underbody brake gaar, amnd
other delails make it & sriking model,

Dressing up freight cars

There are & number of things you can do to improve the looks
and eperation of your freight cars. Two important things are fine-
tuning of apgrading the couplers and wheelsers, as explained in
Chapters 3 and 4.

Cne very realistic addrnon is weathering. IF you ook at freight
cars in real life, you'll notice that few are clean. Most have a coat-
ing of dirt, rust, and grime. Adding thas leok to your models adids
to their realism, making them look as though they've been earn-
ing their keep on your raileead,

There are many methods for adding weathering, but chalks are
perhaps the easiest way o add many effects. Figure 6-21 shows
how 1 added some grimy effects to the Burkington boxcar. Use a

Fig. 8-21, Uiss & st brush to streak powdersd chalk
anta the model,

Weighting cars

Cipnsestan) waighting of your rolling stock s imposiant for
raliabia operation. Cars that are too light have & tendency fo
o unsiable and are more likely to derail, aspecally il they
are placed in a train shesd of heawer cara,
established a recommended practice for weighting cars.
The formula for HO scale is an intial weight of one aunce,
plus an additional half ounce for each inch of car length.

For example, a 50-loot bavcar in HO scale = about 7
inches long. Using the formula, we can calculate an initial
weight of 1 ounce plus 5 cunce per inch (71 5 = 3.5) for
& lotal of 4.5 ouncas.

Check car weights behore assembhng kits—once a car is
put togathar, it's difficull 1o add weight,

The handiest way to add wesghts is by using the posl-and:
stick fype, such as the A-Line wesghts in the Burlington bax-
car. A-Line and others also offier load shest or lead shot
(BBs] that work well in some applications,

Keep the weights centered both side 1o side end end to
end, or the car will tend to lean. Also, keep the weight as
low a5 possibie 1o keep the car's canier of gravity low.
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Fig. 8-22. Tha now-grimy car lsoks ae theugh it has Fig. 8-23. Chvoch makes these cast coal leads specifi-
Baan A fAarces Tar & echile. cally for ths Accurmll hoppeer Cor.

Fig. G-24, Adding the land was & simpla matter of slid- Fig. 8258, Painting this gondola load with various rost
ing i in plpce. The car has slso mecel-ed a cont ol Enlars graally impgroved NS appaaran .
Cchakk waainesnmng,

Fig. 526 Shyrene biockes ot ssch end of the Modal Dia Fig. B-2T7. Loads con be trimmed o make them B nto
Casting gondoda radised the load to the propar heaight. wariously aized cafs



Benchwork

Although it can be fun to run frains around on the floor, it's best if you

can get the frains onto their own table. The table and other support
structura for a8 model rairoad are known as benchwork. There are many

types of benchwork, but well focus on the basics.

a1



Start reading model railroad magazines and books, and you'll
quickly motsee that many small layouts are designed to fitina 4 x
B-foor space. This 15 no caincidence, since that measurement
matches the size of 3 sheet of phwoad,

For starters, amply get the track off the floor. The simpless way
to oy thas is o place @ sheet af plywood stop a pair of sawhorses,
Although not permanent, this will provide a level, solid place for
the track while vou experiment with track plans and armange
structures and other items. Onee vou bave a track plan picked our
andd have zn idea of what you'd like to do for scenery, you can build
sometling moht permanent.

Figare 7-1 shows ang way of building a permanent basic table
using standard dimemsonal himber. For the tabletop choose AC
or B/C (the letbers refer to the quality of the finish on each side)
plywood with the good side up. Use %7 ar thicker phywood—
thinmer plywood will tend to sag.

Yo can make a simpler and mose temiporary table by building

FAg. 71

the 1 x 4 L:l1|.|:||:|'|:|- framewaork with Tilmm‘l. Do aE the .,'Iﬁw"':g
shows, bat placing the top on & pair of sgwhorses, Figure 7-1
shows an example,

]:I":mu‘n: just Een:iﬂg started, @ flar rahlen P i just Fime, 1r allowes
you o 51|i:|' wigh different track AITAINEEMERTS and l'ur;i:i-.m SFTL -
tures and other details without committing 1o anything.

As you gain cxperience, you'll notice that varving the elevation
of track, roads, and other items is a great way 1o add scenic inter-
est. You can do this in 2 couple of ways,

A rrsditional method chat still warks well is known s the
*cookie-cutter” techmigue. Figure 7-3 shows the basic idea. With
codae-outber bemchwork, you oot the mhle .l.'u:mg the mrack, roads,
rivers, lakes, and other scenic contours. Placing hadden risers
under these aress alleas ¥yl o raise and lower these elements.,
The photo on page 41 shows the results of cuming a rable in cook-
ie-curter fashion, Adding scenery hides the openings and odges of
the phywnod.

L. Zad




Options

There are many ways of approaching benchwork, Some mosd-
elers stick to table-sryle layouss, while others prefer an armumd-
the-walls stylde, as i fig. 74, Running a layout arand the walls
allows long straagheavways and broad curves, both of which are daf-
ficule to do on o ble. This .I.ppmtrh also urnilizes space well,
becauase the layour shelf docsn’t have 1o be wade. In face, 2 feet is
faurly wide for a shelf lyout. You can easaly decrease the width o
a foit or even less if you have to get around a taght area.

T

Fig. 7-2. Modal Railrcader's Fed Wing project layout
Wl @ 4 X B-fool model rediromsd, The eyout op simply
rasied on & pair of aswhorses,

raan Thawmasber

Fig. T-4&. lim Chaukinas buill his HO loyout on a

S0 wide shei,

1%y 4 sy

Fig. 7-0. This HD layout laaturing the Florda East Coast
Railway's Key Wesl Extension usss two shall-styla
decka arownd & ream o get an much model rellrosd
e poerible IntD the Gped.

Some modelers build double-deck layouts to get the most moded
ralroad in 4 given space. See fig. 7-5. The mechanics of doing this
enc beyorsd the reach of this beolk, bt iv shows what is possible.

These idess will EET you gﬂ]ng, 51144 1'}|.¢:|-' dont come close o
covering all of the benchwork options open 10 you. For meore
detaals on benchwork, see the book Henr Medel Raoifroad
Bencbwank, published by Kalmbach Publishing Co.

Benchwork tips

* Lisa good lumber, The wood doesn't have fo be
cabiret grade, bul avwed wond with lerge knots and
avoid all lumber thai's twistad or bowed, Be pchy,

= Lisa screws for construction, Screws hold paris
galidly and are easily driven with a cordless drill driver.
Driving nails is-a ioud process than can loosen earier
il s,

* Don't use partiche board or 0SB for tabletops.
Particle board s densa, heavy, and difficult 1o work with]
58 [oriented-stranded board) has a surface that's
rugh and uneeen,

= Haap grades reasonable. I you change track ele-
vation, keep the grade a1 3 peroent or less (2 percen
or less, if possible). Calculabe the grade by dividing the
rige {change in elévation) by the run flength of track):
Far sasmiple, a 3 rise in 1007 of track is 3 parcent (3 =
100 = 03, or 3 parcent), Steaper gredes saverely
emipada operabions,




Lay the other side of the cork Eke the first. Always stagper
jeimts so that they're not next to each other (fig. 8-4). Also, be sure
you don't heve a cork joint above a eable joint, and likewise avoid
track joines directly above cork joints. Doing thas will help keep
the track &5 level as possible,

Yinis can do roadbed for surnouts i one of two ways, Ore s to use
precat tumeat pads, as fig. 8-5 shows, Available from Midwest and
IBL; they can be glued in place with no astting or fitting required.

However, it's easy to use regular cork strips for rumouts. Doang
s anly takes & fow minutes and will save a fow dollars. Stare by lay-
ing the puatside pieces as fig. 8-6 shows. Follow this by adding the
irside sections, cutting off the bevel and cuming vhem o fin, See fig.
B-7. A perfect Bt st necessary—its okeay to have semall gaps at the
Joimits, Ir's musch more important that the top sarface be lovel,

Onee the roadbed is an place, snd the top corners of the cork

with medium (120-grit) sandpaper, as fig. §-8 shows. Doing this
grts md of the small Lip that often remaivs along the edge after the
roadbed is split apart. If you don’t remove thas edge, ballast tends to
get caught on it, making it difficalt 1o get 2 smooth ballast profile,
Ancither popular choice for roadbed i Track-Bed, a black foam
rubber product from Woodland Scenics, It is a single-piece, spongy
matersad that i much lghter and softer than cork, See fig: §-9.
Because it comes a3 a single piece, youll need to have an edge
line instead of a center line to gaide you in kaying it. Figure 8-10
sharwes how to transfer the center line to the edge wsing 3 compass,
Since Track-Bed is much spongier than corl, you'll have o be
capecaally careful char you dos’t deive the trck nails down below
the surface of the ties. This could canse undulating or uneven track.
Tor that vou have the roadbed i place; lets move on 1o the
trackwork for your modd railroad.

Fig. B-B. Use & sanding block with 1 20-grit sandpaper to remaowve the burr

a1 the op of the bevel on the cork.

Fig. 8-8. &n aflesmative to cork is Woodiand Scenikcs
Track:-Bed, & single-pisca foam product

Fig. B-10. You can draw an edgs line for single-plece
roadbed using & compaRs.



chapter nine

Track

Tttt tenrntonnnpe e it AR A AR AR LA RTALARLR LAY
iGaaaabaniyl " '_

There's a tremendous variety of track on the market today, so much

that choosing which type to use can become quite confusing. What wll
work best for you depends upon how you plan to use it—=whether on a
permanent kayout or a temporary setup—as well as on what you might

already have on hand.
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Prefabricated model mack consists of nickel=silver ar brass rail
secured oo plastic tie sirips. Most rrack these dayvs s made with
rckel-salver rail, bue you might seill come across track with brass
rail. If you have the choice, choose nickel-sibver. Trains will oper-
ate bhetter on nickel-sibver than on brass, which tends to cadize
e quick!_g.' |irr|.]1-1i.ring electrical contact) and nesds -.']u.ni:n.g
more often,

When wvoure discussing mrack, voull aften hear the word
“rode.” It not a top-secret language. Insvead, code refers to the
heaghe of the rul i thousandths of an mch. For example, code
100 is 1007 tall; code B3 is 0837 code 70 18 0707 and code 55 &
J055", Sec bg. #-1.

Code 100 is common m sectional track. It is the allest ml
made i HCY scale, and unformanately it is quite oversize in scale
compared 1o real fail, Code B3 rack bis become much more com
mon in recent years, with Sectrack, nernouts, and sectional pieces
widely availahle,

Many experienced modelers stick with code B3, which—
although it is just a vad beavy in scale compared 1w most prato-
typee faal—s misccably moee realistie than code 100 It is also eas-
ier to cut and work with than code 100, bur = =6l darable.
Almost alll new equipsment will operate on 1t with no problems.

Code 70 aned code 55 are used by some expericnced modelers
trying to capture the look of branch lines and mdistrial spurs.,

Both sizes have a limited supply of components. Micro-

¥
|

Fig. @-1. Rail sizes
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Coda TO Code 55

Engincering makes an cxcellent line of code 70 rammours and flex-
track, but no secthonal components.

If vou're just getting started, use code B3 track. It looks good,
and rheres a widde mngrnr'fnrn[u'.-nemi availahle, ]'r':mu.'w l.|I'EI-|‘|.:I|'
acquired some code 100 rack, domt panic; Walthers makes tran-
sition track sectons (tem oo, P48-897) thar wall alles you o
connect code 100 to code 53 track.

Conventional vs. all-in-ona track
Ler's start with a look ar comventional rrack. Until a few years
ago, this wag about the only oprion shost of handlaying mrack.
Track in figid ]14'::1.':.. s kmiown as sectional track. See r'ip". 9-2.
The most common sizes are % lengths of straight track and
carves m 187 radies, Many smaller picces are also available, as

Flg. 8-2. Sectonal track comas in & wide varkety of lengths In both stratght

ared curved plecsa.



Fig. 8-3. Raxtrack has gaps in the te Sirip beaneath thie
ralls, allowing the track to be bent to curves of almost
By FweiE

well as curves i 217, 247, and other radii, making it pessible 1w
buzild Lﬂfupiﬂ. erack E'llullh-

Hewever, the fived radius of sectional-track curves can be
quih: |'lr.||i:lir.|g__ ruu:l-:inlp; it i:ll].al.'lm-h]t L |a.:r' brsad corves. As v
Elin EXFHIRENCT and l:::pl:ri:lr.rrnl with vatious track ]:Ih.n-.-. _'m'u'u
dhscower the merits of Hestrack. See Eg 2-3, 'Glp: in the g.rl'.l.-s[il.'
i slripb allow Aextrack to be curved to almost any tailius.

Aoratlable tn 3-Foot |:I:|r.. 0 Some TR, - rmeter |r:n_g;|'11.-.'.

Prototype track

Track in real [He consiats of heavy steel rad laid on hes.
Profotype rall i clasaifed by its weight per yard: 136-pound
rail i& common in manine use, 90-pound s fypical on
branch lnes, snd even lighier il is used on spurs and other
hﬂ':ﬂruudemhnhﬂ:mn;ﬂ-h-mrﬂmr
wus shades of rust, excepd for the railhead, which is shiny
(prowsdied that it sees reguiar sarace).

Treated wood tes are by far the most common, bul con-
crafe tee mre now used on some hesvly used mam Bnes.
Ties range from black to vanous shades of brown and gray,
depending upon their age. To keep the rail from Bding ko
the wood, the rail is laid on steel tis plates atop the bes, then
spehed in place.

The track structune rests on ballast, which s usually made
up of emeshad rock of vanoiss types and colors. Some
branch linas and spurs usa cindars instead of rock, Thea bal-
las1 s peneraly nicely conboured snd deep on main knes: on
lesser-used lines the ballast mn'l as doep and might have
wheeds and dirt infringing upon i,

Fig. B-4. The design of allin-ons Tack varkes among
manufecturers. The track at left is Aflas Trues-Track; ot
rFight s Life-Lika Power-Loo trech.

fhextrack albovws long, sweeping curves and also eliminates many
track joints, which helps improve operation. A drawbeck is tha
it et be cue to fit—a peocess thar isn'y difficelr, 48 you'll see
laver i this chapeer

In recent yrars track with built-on roadbed has become PO
lar. |'"II..I'I:|1' manufactarers affer il:. i.1|.l.'|1.|.d'tr|g Arlas Tm:-an}:,.
Bachsmann E-& Tmh Kata Un.ih:.l:h and Life<Like Power-Loe
track. Flg;un: -4 shows 2 ‘:D"F'I'E n!l-:nm.pln.-s.




The sdvantage to all-in-oae track is that the madbed is built in
{malded in one piece with the ties for same, smppgi in place on
conventional sectional mrack for athers), =0 theres no need 1 lay
separate rosdbed (smuch as cork) or ballast the track. It also snaps
tegether (and will bold together) much better without being nailed
down than conventional track. It's ideal for temporary Eyouts or
for setting up on tables, carpeted Aoors, or other regular surfaces.

One disadvantage & a lack of flexibility—there aren’t a5 many
all-in-one track pieces avuilable as there are in standard track.
There's no flextrack available, end the design of tarnoats makes it
difficult to set up comventional passing sidings. Combination
rosdbed track is also mone cepensive than standard track.

Also, anlike conventional sectional and Aextrack, all-in-ome
track fom waneos manofecharens can’t be mized=—each maker
uses a different style of connectors.

Appeamance is also an issue, The all-in-one mack picoes dan’
book as realistic as comventional wrack that’s been ballasted. This
can be improved somewhat, as the sidebar on page 54 explains.

So whach should you choose? If you've acquared a train set with
all-in-one track and want o expand it and Ty vanows mack
armrangements on a table, them buy more all-n-one track of the
same brand.

Axlas Tree-Track s 3 good chesce, because the wrack sections

1110 T

Fig. 9-5 Railn should be pushed tghtly togethar, with
rail joiners on both reiis squally.

can be snapped out of the plastic roadbed preces if you decade to
rvitch oo conventional ack.

I yowi're starting with a erain ser thar incheded comventsonal
track, or if you're planning to buidd a permancnt lyout or one
with complex trackwork, stck with comventional track. Most
experienced mocdelers, especially those with a couple of layouts
under their belts, use conventional track——mainly flextrack with

commercial turmouts.

Laying track

It's eritical to have 2 solid connection at every rail joint. Be sure
bath rails slip vt their ral joanes, as in fg. 9=5. 1F the rails don’
match up well, chances are that a rail jmeer is bent o koose,
Dhscard it and #dd a new one.

Figure - shews the most common mistake 10 joiming track,
in which one rail slides over (imstead of inmm) it rail joiner. Check
all joints to make sure this docsnt happen

Make suse points on curves are tight, as in fig. 2-5. Dona’t oy o
force track inte o tghter or broader radias, or the tesule will be an
awkoward rail angle and a rail gagp, as in Gg. 9-7. These are a prime
source of deraltments.

On straight segments of frack it a good adea to leave small
gaps every few feet. This allows for expansion and contraction of

Fig. 8-8. & common mistake |8 o allow one rall to slide
uip Ered ower o rall polnere. Pull fhe trock apart and recon-

recl it propdery.

mmmmmm.mmmn
sharp anghs and o gapped rall, which will often eed
b el rmilrmeania.

Fig. -8, Leave & small rall gap svery few featl along
siraight treck 1o allow Tor expaneson and contrecEicn of

the layout.



Fig, 8-8, Use & naill st to drive
trock nalla below rall bevel

the layout due o changes in temperatare and humidisy, Do this
only an straight segments {never on carves), a8 fig. 3-8 shows,

Mosz sectional track includes holes in ties at each end and in
the maddle. Use small nails through these holes to secure the track
{Axlas track nails work well), See fig. 9-%. Use a small hammer
srart the nail, then use 2 nail ser oo finksh qt-r'wing the nail helow
mil-mp level. Be sure m i:n:p the naidl set vertical—it Yol Thanld it
at an an_;[e, the mail will bend.

The mrack nail shoubd go rthroagh the roadbed and inro the

L TR ]

Dorpvareg sl S

Fig- 8-10, Using track nalls.

underlying phrwood to bokd it securele See fig. -10. Akao, the
bead of the imil shaoald just wouch che tie. If the il is driven too
far, the e will be dastorted, possibly alenng the gauge of the rail.

Some types of track (mainly fextrack and tarnouns] inchade
hiokes in the ties next to the rals for mamature spakes. This 1s more
realistic than frack nails. Use needle-nose pliers to push the spikes
into place, 28 in fig. 9-11. Use che side of the jaws m push the
spikes aguinst the rails.

Flg. @11, Insen spikes into placs fexl 15 tha call (abave el thes uas e
slde of the nesdla-NoSE S 10 BREES e SpiRes ol he Wiy e placs (above
righitl. The spikes provides o mons realiste ook than da rack nails (Balow).
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Wire feeders, insulated joiners

You can save yourself some time and headaches later if you
know before biving your track where you wane erack feeders and
imsulared gaps (read Chapter 10 on wining for detals).

Some train sets mohode terminal tracks, which have large screw
terminak on the side of a piece of sectional srack for attaching wires
from chee poaver pack. Although they wark well, they're umattractne
and unsealistic. Ir's much bermer o hade clectrical connections,

Figure ?-1.2 shows rerminal rail joiners from Atlas, These wire
feeders attached to rail joiners eliminate the need o solder feeders
directly 1o the rails. Simply elip the sl jones mto place, deill
hiddes through the rosdbed and rable for the wires, and shde the
track together. You can also solder feedens in place, as shown in
Chapter 10,

Insubated rail joiners (fig. 9-13) are wsed to divide the track into
electrical bocks, It’s possible to go back lager and cut gaps in rails
with a razor saw of metor tool (Rg. 9=14), bar it caser to wse jom-
ers when you lay track

Laying flextrack

Flextrack is the choice of most experienced modelers building
permanent lapsas, Fleorack offers several advantages: Each 3-
fuat lengrh efiminates abour theee sets of rack points (and deeir
potential problema) In can be bent to nearly any radiug, and for
curves broader than 24 Bextrack s about the only choice.

Atlas ﬂmnﬂﬁhmﬂsdﬂuﬁﬂ]‘lﬂt holes in ties every

Fig. 8-12. Terminal rall joiners are aasy 0 use, and thay
willl ba nearly nvisible when the rack |8 ballasted.

Flg. 8-14. Craating rall gaps.

6" to 87, much like sectional track. Some flextrack has dimples on
the undemide of tes that must be drilled our with @ small T
Walthers and Shinchara have holes slongside cach ral for spikes
every few ties, as fig, %-11 shows

Before laving Bevtrack, youlll have 1o remove one or two bes
from cach end to make way for ral jeners. See fig. 915,

T lay flextrack, start at one end. For straight secrions add anc
or two track nails o spikes at each end, then go back and add the
ntermediate spakes or nails as you check the alignment. You can
use a long metal straghredge for this, bue [ fnd T get the best
results by sighting down the rals while installing the intermediate
spikes or nails.

Flaxtrack on curves

The biggest challenge of laying flextrack is thar ence ins curved,
the il ends don't come owt even. This means the inside ral wall
eed to ke trmmmed to fit. This scares some beganning (and even
sorne intermediate) modelers, bat if you follow these steps you'll
get a solid mil joint, even on curves.

Srart ]1-:r |J.:|r|r|.g the firsr phece ot flexrrack, bug don't nail down
the bzt 9° of w0, Bend the end of te wrack 1o the proper curve,
then ik the ]-ung rail at the P that it's even with the sharter
ane, as fig, 9-16 shows,

Teim the rall with a rail neppers, as fig. 9-17 shows, then use a
small fine file to dean any burrs or roegh edges. A note on cutting
rail: Nnthin_; heats agnnd rail nip]'ur for d-.ﬂ'.'ng; |:'|1.e_-'|-rH'.n, and Xuaron

Fig. 8-13. Insulatad rail joiners ore the easiosl way o
divide a layout ints electrical blocks.

Fig. 816 Cut the te strip under tha rall and remoes the
@nd tie befors laying fextrack,



makes the best I've wsed. Buy one, The sheanng acton of the
Xuron cunters (the blades slide past each other instead of meeting
Fush) leaves a clean cut, unlike most standard wire cutters. Razor
saws will work, but the process i clumsy and fime-consuming
(diere For a catolf wheel in a maeter tool ),

Mail ar spike the track into place, then ship mil jeiners onio the
rail ends. Slhide the following piece of Bextrack into the rail joiners,
COrnce the joint is square, its time to solder the joints. Apply heat
at the joint with a saldering ron (fig. 9-18), keeping the won in
contact with both rals and the mal joner. Hald the salder 1o the

rail and joiner about ' from the iron.
-

Flg. 8-18. Flax the and of the treck Inbo posilon, hean
mark the long rall ot the point whers i 8 evan with the
other rall snd.

As the solder melts into the joint, move the ron back and forth
along the joiner, helping the sobder mele into the joint. Adding a
brushiful of flux to the jomt before soldering wall help the solder
penctrate the jont.

Apply the solder o the outsade of cach rail. Thar way, any
excess solder won't inberfere with operations. Fig. 9-17 shows the
firished salder joint.

Spake ar mal the seeond piece of fextrack in place, following
the same deps a8 the firm. Lie 2 needle file 1o make sare the fops
of the rails make a smooth join, as fig, 9-20 shows.

To fill i the gap left by the ties thar were removed for the rail

-

Fig. 8-17. Use raill nippars or & razor s 1o cut the rall
ot i e

Fig. 8-18. Mako sure tho jolnt o tght ond soguans, tfwen
scider tha raile ot each |oint

Fig. 8-20. Give the rallhead & coupla of passoes with
nesdles file o maks swra the ol 8 amooth.

Fg. =10 Tha Anished solder jodnt ahould ba ahiny,
with solder along both ralls and inko the redl jobdner.

' o
I. -~

Fig. 8-27. Finiah the jcint by filing the gap with & oow-
pla of Hes under thae rall jolnens.



joiners, glee a couple of replacements in place, a8 fig. 2-21 shows,
These can cither be lonv-profile weod fies thar have been stxined or
painted a dark gray to black oolos, or they can be the qat-away G
with the spike detail carved mway to allow them o slip mbo place.

Turnouts

They're called “switches” on real rilroads, and the term 1s cor-
rect For models as well, but over the years they've become known
g5 furnowts to mvosd confusson with elscimcal wwitches. Figure
522 chows the parts of § CUSTIOuT. H;-rl.' jans ane thie Fﬂin.rr. (the
movable rails thar guide trains m the proper routel, the frog
{(where the fwo s meet at a paint), throw bar (which canneces
both points fo 4 throw mechanism), and guard radls (which help
wheels follow the proper routel,

Tumouts comse in different sizes, penerally mesured by mim-
ber. The number of a nurnout reflects the angle of the diverging
erack: See fig, 9-12 for a graphic explanation.

Common maodel murnout sxees are nos. 4, 5, 6, and 8. Number

4 marnoats are considered sharmp, with no. 5§ intermediate, no. 6
broad, and no. 8 very broad. It's generally wise to use the highest-
nuamber tumout possible, because long cars and locomotives will
both look and operate much betrer on broader ramouts.

Some model furnouts aren’t sumbered. The most commen of
these is the Atlas Snap-Switch {and similar tarnouts from other
mikers), which is desaygned ro fit in the space of one piece of stan-
dard 18 -radnss sectional track (and the space of ane 9° picee of
straight track), This makes them wleal for wie on small lipoiss,
Twat for larger permanent layouss it's wise to stick to broader-num-
Teered marmioars.

Curved marmouts are abso ssalable. Figare 9-13 shows one from
Walthers, These are designated by the radivs of the inner and
oarter tracks,

Mlodel tarmouts are availible exther with msulated frog or with
metsl uninsulated frogs, end each requires different wiring con-
sulerations. Chapter 10 explaing the dafferences end lises the
manufacturens of each.

ARTRnn
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Fig. #-23. This Walthers code 83 no. 8 is an exampls of 8 curved lurnoul.



Controlling turnouts

Tamouts are thrown either manually or by remote contral.
Mlaniual mirmouts are controlled b} hand ai the nernosi el
whibe remote control furnouts are powered by o swinch machine
ind can be controlled |:|3' an elecirical switch on & conerod [,un:l an
the layout fasce.

Magiizal turmouts from Addss, Life-Like, and others often
inclede 3 manusl switch machine {controlled with a slide swinch)
on the turnout. They look like the machine i fig. 9-22, without
thie wines, .H.Mu‘uﬁh 151.!}' woark fine, their appearance lewves a ot
1uhdtur:d“thulh‘luﬂdnn'thﬂ]&:mﬂhh}gfaﬂmd
on o real swynche Fu-:rmmm'l_rc,m oD TUETIoAEE :hq,' AFE [HE e
essary and can be easily removed.

One of the simplest (and beast expensive) alternatives o the
bulky manual switch is a handmade spring, as shown in fig. 9-24.
It can be made from a short piece of piane wire or 3 paper clip.
Dinill holes in the throw bar and in & neighboring tic as shown,
and msert the spring.

Fig. 824, This simple spring wil hold & furmout bn
mm.hlm“nmn-ndnrmw
that goes nbo the e extends well nto the rosdbed.

Fig. -28, Tha throa machanism on this Cabooss indu-
Etries grownd throw connects: o the urmout throw bar.

o~y

Fig. 8-Z7. Thase Atas bwin-ooll machines are both
duaigraed for under-table mowntng.

Fig. 8-26. Slow-moticn machinos like this vnder-tobile

Tortolss Uss & Molor o throw the conirol wing Back
i Tt

Fig. 0-28. If you plan 1o use undsr-table switch
mschinas, dell B 4 hole through the table and
resmcisad wrder the center of the ILFRoUL throw b
bafare bying trsch.



The turmaost can now be thrown amply by diding the poiats
back and forth. The spring provides positive action, holding the
paings secusely in the direction thrown.

Another alternative s to use & manual ground throw, Caboose
Industries gnd N. |. International make a wide line of ground
throws. They are large compared m protogype switch stands, buz
are mone reakistic than the factory-installed contmls. See fig, 9-25,

Remate control switch machines are handy in many siruations,
especially where a narnowt ie diffecule /o reach. Many modelers use
satch machines an all tarmouts, to avosd the puml:led.l.m:.ge thar
can ocour when operators reach into the layout to throw o tumnou,

There are two basic types of switch machines: rwin-coil and
matnr. Twin-coil switch machines have owo zolenoids (one for
each direction). Power to them iz nun'ulll.].' nﬂ*——th::.'mqmlzpm
& momentary zap of eleciricity wo move the theow nod into plice
Continusus current will damage them. Makers of twin-coil
machimes inchode Aflas, Life-Like, Roco, and others.

Motor-type switch machines—also known a5 slow-monion
machmes=—are controlled Il:rd'lmpng the puhnn in a low-gur-
rent-draw moror, The motor sbowly moves the theow sod, then
etallls at the hmit of its motion. This doesn’t damage this type of
fivotir, g0 poser s on af all tmes. Slow-motion machimes inclode
thie Tartoise, Peea, SwitchMaster, and others.

Switch machioes can be mounted either above the table or
below the mble. Above-table switch machines, such as the Arlas
in fig. 9-22, simply don't Jook realistic, Under-table machines,
wuch as the Tortoise in fig. 9-26 or the Atlas machines in fig. 9-27,
are the best chaice,

It's best i.f].'ml can decide what Iype of machine :mlu"ﬂ ke u.:in,g
prioe to laving your track, Most under-table machines use a rod
routed through the layout table and roadbed into the narmout's
throw bar. This requires 2 hale to be drilled under the throw bar
as in fig. 9-28,

Chapter 10 provides details on switch machine wiring.

Fig. 8-28. Clockwiss from lewer left Canteriine track-

claaning car, Lile-Liks liguid track cleanes, Artec eck-
dlaaning ear, Roco treck cleaning bilock, Walthars
Bright Bay claaning block.

Keeping track clean

Clean track 15 vital to smiooth operation. When track gets darty
it impairs electrical contact, which can result in jerky operation,
Dhrty track wall also lead o dirty wheels, which bead o ver more

The best way to keep track clean s also the most fun: Run kot
iof trains! The more frequently you nun traims, the cleaner the rails

Clean track is also a function of where 2 hivout 1s located. Areas
such as unfinished basements, attics, and . OF rooms with
npur:lwi:ru:lumwill:}u.n l!;ruj'du] of duze, which will find ire
mm:hmkhﬂnhﬁnkﬂcnﬂ:ﬂdmﬂm
mnpln&nl}l&m&utuﬂgrhmpmbhm..ﬂmbemﬂﬂ?
emaking near & layous results in residise on the erack thae inkibirs
electricil contact and can be difficult to clean.

The most common frack clesners are lrl:l:k—d.u.n-:'mg_ blocks
sach as the Walthers Bright Bay and Roco 10002 cleaner, shown
in fig. 9-29. To use them, rub them along the railheads. Be careful
around switch points, which can easily be damaged. See fig. 9-30.

Several companies also make track-cleaning cars, The two
rnu':tnutﬂnlymﬁ:ﬂhhni:bylhnp:mrh:ﬂnﬂnnd
Centerline, both shown in fig. 9-29. The Aztec car uses a cyfin-
drical ahrasive rubber roller—similas 1o the material in 2 Bright
Boy—rto scrub the radls,

The Centerline car has a cloth wrapped around a heavy brass
roller, The cloth is soaked in o track-cleaning hgusd {such as
Crpo-Ceone ) and palled arcund the layout. Some modelers use a
eegond car with a dry cloth following the first to help pick up any
residual pank.

New that your track is in good running shape, let’s take a look
At wiring your layour,

Fig. 8-30. Rub the track-cleaning block on the
rallhaads, laking carde ardcund urmouts and ofher
dalieEla Fackeork,



From track plan to benchwork

You've managed 1o find the pedect rack plan m a
bock or magazing, or you've spent hours at the drawng
iubés or computer carefully drafting a frack plan. Tha
next step s fransfeming the track plan to your layout
tabda or banchwark,

i you've never done this before, the first thing you'll
probably leam is thal—regardiess of how carefully
you 've measured-—track will almosd abways take up more
room an the layout than it did on paper.

Tools and tricks

One of the first steps in frack planning is drawing a
grid on the layoul lop. As fig. 1 shows, a drywall
T-square with a fourfoot arm is invaluable for this. A 12°
igrict i usualy sufficent, but for complax plans you might
wizhi to add grd bnes at the 6 marks &5 well I1's also
important o deaw gnd limes-on the rack pfan o match
fhose on your layout surface.

Oinca tha gnd = drawn on e layout and track pian,
ihe nexd step is to mark out the radii of curves. Figues 2
shows how o find srd mark the camar of the radi on the
track plan, Transter the center pont 1o the layout table,
ihen use & compass 1o fransfar the curve 1o the Table.

ou can make b ooMmpaEss by uaing an oid wood yard-
shick. Holes in the yardstick at 1° intervals make handy
guidies for a pencil, Howewar, some curoas are oo broad

Fig. 1. A drywall T-square with o fowr-foot arm
works wall for laying out a grid on the table.

e ee—
. |

il

Fig. 3, Thess templates, made from styrome,
hardbaard, of thin phywood, are handy for drans-
IrvE brood owrves,

fo easily use a yardstick, of the canter of fhe curve may
be wall off the layoiut table, In this case curve templates
work well (see fig. 3.

My curve templaies are about 40° long and made
from large pieces of 060" styrens that | had on hand.
You can also make them from hardboard (such as
Masonite) or thin plywood, Cardboard will work, buf 4 is
not a5 durable as hardboard, | made my femplates in 2°
inbarvals from 18" 1o 44°, and as the photo shows, there
i g diffarent radius on each side of the template,

Planning turnouts

Probably the meat dificull part of track planning is
leaving encugh room for turnouts. They always seem to
take up more space than cnginally Bigured, and ewvery
manufacturer's turmouts wary shghtly in sire and shape,
Bacause of this, complex trackwork in publshed plans
often doesn't fil the same way on & layout.

To remaove the guesswork, make several paper lemout
templates by placng tumouts on 8 photocopier, then
running off &8 many copies as you need. Be sure 1o [abol
thamn with the brand name and size,

As you use temiplates, faps them o place, as shown
in fig. 4. Algnment iz the importand thng—remembor
Ehat you can trm urnouts bo fit tighter areas &s long as

mlmﬂm“mmﬂ“
curve, then mark it on the track plan.

Fig. 4, Whila erimming IWrnouls o size, tope tem-
plates in place o prevent tha track from Decoming
rimmligred.



chapter ten

Electricity intimidates many modelers, but having a basic knowledge

of electricity and how it works will take away some of the fear of wiring
a layout Most wiring challenges in model railreading aren't difficult to
figure gui=it's usually a matter of breaking things down into smaller

sieps, Let's start with a basic ovenview of electricity.



Basics

Eleciricity is cither alternating current {AC) or direct current
(D) With alernating curment the clectrons are continually
changing directions, Whth direct current the electrons flow m one
direction, creating positive (+) and negative (-] propertics,

Electracity is measared in volts (V) and smperes (A}, ar amps.
Wolts anc & mcasure of the force of elecricity, while amps measare
the amount of energy being wsed. House current in the 115, s
120V AC, bur scale trains i HO scale operate on DC, and at a
much lower voltage—abour 12 valts at top specd.

T ran trains you'll need & power pack, which reduces the vale-
age and converts the lectricity to D, See fig. 10-1. Most tran
sets anchide small power packs, and good-quality power packs are
available separately from Model Rectifier Corp. (MRC],
Bachmann, and others.

Figure 10-2 shows the ouwrpurs found on a rypical power pack.

Fig. 10-1, Powar pachs reducs RouSs Curmsnt 1o o
voltage DC for raine, The pack &t laf is from a Lite-
Like train sot; the MG pack ot right has many
mdvanced featusres,

/

\

Fig. 10-3. Cab control—the basice.

The varmable DC termunals connect 1o the track, which s con-
trofled by the control knob, Almost all packs have a fixed AC rer-
minal for accessories; some, like this MBC pack, have fixed DO
terminals as well.

Running one train is as ssmple a5 connecting the wises from the
power pack to the tracks, Turn the knob on the controller, and the
train will begin to move. Stop the min, fip the reversing {direc-
tmom) swatch, tum up the dial again, and the main will 2o in the
opposite direction,

Moo epecial wiring is necded 1o operate twa o more locomotives
o a single erain. Track polarty determines which way & koo~
trve will g, regardless of whach way the engine actually points.

When ranning muitiple enganes, make sure vour power pack
can handle the increased current draw, Power packs are usually
rated in volt-amps (VA), which can be determined by multiplying
wolts by amps. For example, a pack rated ar 12 volt-amps can

CAUTION, Eumu,m OPERATED PRODUCT

Fig. 10-2. All packs have a variable DC oulput for traims;
mcEl have an AC Sulput Tof BoCaESOrkEE, Brd S
haave mn addiionsl ixed DC outpaut for SocaEs .

lﬂlmdbl!lw-rhh-:ll




Digital Command Control

Command control—in which multiple operators can control
therr trains amwhere on a lyout without regand to elecerscal
blocks—has been around since the 1%60s, However, in the past
few yeans the compenents have become small enough, inexpen-
sive enouigh, and casy enough o use e make command concmod &
popular choice among even beginning modelers.

Digital Command Contral {IDOC) s a form of command
comtr thar foellows MMRA gusdelines, with sandands allewing
eompanies to make components compatible with other systems.

DCC s the nitimate in rain control. Figure 10-6 provides an
overview. The key to DHOC is that track power is always on, and
each Incomotive has 3 emall cirouit board, called a decoder, that
picks up signals from the track. Each decoder has its own
unique address, se it selects from the track only the signals
intended for it Hand-leld throetles (several can be used at
once) commumicate with the command station, which m nern
sends signaks 1o the track

I theory, DOC requires just rwo wires 1o the mack, doing away
with all the toggle switches and additional block wiring required
af cab control. In realiey at's a bit more complex than thae, bua
there's still musch less wiring required than with block control.

The best way to distribute. power is by using a track bus of at
lesst 16-gauge wire, Insall mrack feeders 1o every individual sec-
tion of rail if possible (or ar keast every 367) w keep the DOC
signal strong. A weak signal can cause poor, efratic aperation,

Depending upon the size of the lavour, multiple power sta-
twoms can be used 1o distribute clectmcne Dividing a lovoat iato
two o more sections thes way alse makes rroubleshosting easies
whaen problems develop.

Figure 10-7 shows a basc Digitrax DCC system. High-qual-
ity DOC systeina are abeo made by Atlas, CVP Prodeicts, Lanz,
Morth Coast, MRC, and Wangrow.

Cabs e

Fig. 10-5. Digital command contral averview.

Fig. 19:F. Tha Digitrax Zephyr is o basic DEC syaiam.
Several hand-held throttles can be weed a1 omnos B run
mipie rains.

Fig. 10-8. This Atlas S0235 has a DOC decoder budh into
s circuit board, Moving the plug &t right allows model-
e to switch from DOC to standerd DG control



Decoders

Some manufacturers now offer the option of factory-installed
DCC decoders in their locomotives, such as the Atlas 5135 in
fig, 10-8, Maer ither new models are sold as “DOEC-ready,” a
somewhat vague term that can mean anything from having a
socket for a plug-in decoder to having a cinomt boand that cin
easily be replaced by a arcust-board-styde decoder.

Key decoder properties include their ampersge ratings and the
eimber of function carpus. Mew HO locomotives typially draw
well under 5A; some older locomatives draw above 5 In gen-
eral, 54 oo LA decoders are sufficient for HO scale locomatives,

Function outputs are used o control headlights (separare front
and rear on most diesels], ditch lights, and waming lights.

Basic decoder installation

The easiest inseallations are these on locomotnees that are

Labeled "DHCC-ready™ A socket-style locomotive i shown in fig.
109, The Proto 2000 diesed has 8 DIF |dusl in-fine) encker: ach-
ers have strught in-lme sockets. Check the mstrucrsons thar

come with each locomotive for specific details—some modiels
require installation of lower-voltage headlights in place of the
facrory-installed balbs when adding DR,

Some kcomotives have & dummy plag in the socker thar must
be removed and replaced with a decoder; on others, like the one
in g 10-%, the crouit board itselfl 15 remioved and the decoder
then plugged in place. The armow on the circuat board indicates
where the connection for the orange wire on the plug should go.
IF yoru gt it backward at firse, don’t worry—reverse the connec-
tion and by again.

Apother farly easy conversson 13 with ancait-board-style
decoders, a5 on the Stewasrt F anit in fig. 10-10, They require
rernoval of the factory-installed circuit board. The new ciroait
board then drops into place. Doing this requires disconnecting
and reconnecting wires from the wheel pickups and headbights.

Older locomatives (and some new ones) arent DOC ready.
Decoders must be hard-wired inm them, & process thar goes
beyond the scope of this book.

Fig. 10-8. Adding & DCC decadar 1o thia Proto 2000 GPY was o simple
matier of removing the original plug snd chroult board, then plugging the

dscoder inlo placs.

Fig- 10-10. Adding &
decoder 1o this Stewnsrt
Hobbées F unit involved
removing the orginal cir-
cull board and screwing
Tuis P e FeLnl-bema -
style decoder in place.
Tha angine connsctian
tabs and treck wines haed
iz e redmsovsd Gnd thas
iy L.



Reverse loops

You must be conscious of neverse loops whenever you're design-
ing % layour or setting up track, regardless of whether you're wusing
a single power pack, cab control, ar DCC. Reverse loops require
speaial wiring and japping rails o avoid short arouits, 2= fig.
10-11 shows.

The simple retumn loop s the most obvious (and most com-
men} type of reverse loop, bat there are other types as welk: fig.
10-12 shows other variations.

Wiring fir reverse loops isn't difficult, but it does take a bit of
planning. The bassc idea is to isalate the loop itself and wse 2 switch
or switches to change the polarity while a train is in the boop.

Figure 10-13 shows two methods of wiring 4 return loop—one
uses 4 single double-pole, double-throw (DPDT) mggle switch;
the second method nses two switches. The one-switch method is
u bit easser to wire, but tmckier to operate. The two-switch
method takes a bit more time to wire but is ample to operate.

Track feedears

Fig. 10-11. Aeverss loop.

switch to match the polanty of the mam bee. The tran can then
enter the loop. When the train is in the loop, vou throw the power
pack’s reversing switch ro allow the train 1o continue out of the
loop, back onto the main Bre.

pendent of the power pack switch, so polarity of the pack must be
changed whille the train is in the Joop, This means you cither have
to stop the tram while both swirches, or vou have 1o
throw both switches at the same time (and if you miss on the tim-
ing the train will jerk),

The one-gwitch method works well with Digital Command
Comiral, because the locomotive’s direction s based on a com-
mand signal rather than track polariry

The two-switch method is wnally best for standard DC lay-
outs, As shown in fig. 10-13, the additonal switch is the main
divectaon switch. This lets you change the polasity of the main
line independently of the teversing section, climinating the need
for stopping (or throwing two switches at once) while the train is
in the loop.

A potential problem is that it's impossihle for an operator no
well which route the polasity is aligned for. A simple solution is to
use a pair of green 16V bulbs, as fig. 10-14 shows. Place them on
the conerol panel next to their cormesponding routes. Whichever
is lighted indicates the correct route.

There are orher ways m control Inops, some automatically, but
they go bevond the soope of this book. For 2 mare in-depth lsok
at wiring, se¢ Eay Model Railroad Wiring, Sewond Editisn, by
Andy Speraideo (Kalmbach Publishing Ca.).

Wy

- -

Fig. 10-12. Types of reverss laops,
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Turnouts: standard and power-routing

Turnouts come in two basic types: standard and power-routing
i{sometimes called selective). Figwre 10-15 illusteates the didffer-
ences and fists the makers of cach type of narmout.

On standard rurnouts the frog is elecerically solated (dead) and
both rowtes are five at all times. No special wising is necessary for
standard twrnowts,

With power-routing rarmous the frog is abways live. Throwing
sebected, The route mog selected s electrically dead.

When ming power-routing tumouts, you must follow rwo
rales to aveid shorn cirowing, Fire, place gaps in the rails berween
rurmeoists bocated frog-to-frog. Second, locate track feeders off the
poant ends af tumouts—never off the frog end. Figure 10-14
illastrates both principles.

Switch machine control

If you use ebectric switch machines as described in Chaprer 9,
you'll need to control them. It's best if you can provide & scparare
power supply for turnouts (such as an old power pack or plug-in
wall eranstormer], Using the accessory terminals on & power pack
that's also beimg used o run trains can take power away from the
trains. Alsa, throwing 4 twin-coil msschine while a train is running

Figare 10-17 shows two ways of wiring rwin-coil machines
(the kind that snap 3 turnout’s points inte plece). Examples
inclade those made by Adas, Life-Like, and Roco, Twin-cail
machines need a momentary shot of electricity to work. IF power
1% fed continuwally to them, they'll overheat and burn out.

The Atlas switch comtrollers (and clones) that come with many
of these switch machmes will work fine; a disadvantage is that
they can't be Jocated on a track schematic on a control panel.

e Do ~te
Passr rating:
Fig. 10-15. Types of hermouts,
e — \
I e
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Fig. 10-18. Wiring with power-routing turmouls.



Control paneils

Conirol pansls are handy for ceniralzing tooole swilches for block
oontrod, as well as swiches for controling turmouts and accessomnes: For
small avouts a central conirol paned, with &l conérols on it works 'well,
For larger layouts smalar local control panels can b lboated aroind fhe
layout e the sechions thay confrol

The phofos show one way ol mitking & confrol pansl wsing & hand-
baard. Cut the kardboard bo shape, than pant the board whebe. |Use nar
riw masking tape to create & schamatc of the treck. Press the tape firm-
y imto place, then spray tha pane! with biack o anolher conirasting color,
Pealing up tha mask i taps leaves The ECK DEierm n whifs on the panst.

Drill holes at appropriate locations Jor mounting swilches and lamps as
neaded. The paned can be moursd wrbcaly 1o the edge of the layoul, o
table-styls, Lattenng can be added with dry-ransfor or decal alphabot seds.




The other option is fo use momentary-contact push buttons, as
the top portion of fig, 10-17 shows. The wiring for this is simple,
and the push burtons can be located disectly on the ot
schematic on a control panel.

Slow-motion (stall-motor) machines wse a motor wo drve the
actuating lever. The bow-current-driw motor = designed to stall
as it reaches the bmit of the throw and can have power going to
it at all times. Examples are the Circaitron Tortoise, Switchmastes,
and Peco.

Figure 10-18 shows the amplest way of wiring slow-motion
stall-motor machines using a DC power supply. Usang, small dou-
bile ~prole, double -throw oggle switches is handy, because they also
werve to mdicate the direction the tumout i thrown. See the ade-

bar on control panels on page &7
ﬂw
Fi-1HWAL S~ %__
P T peher
s achenes
Pourids- Barmos Corsirol

Accessories

Wiring accessories, such as structure bghts and strecthghes, is
fairly straightforward. Fegure 10-19 shows an example. Make sure
that the lamps and other accessonies are rated higher than your
power supply—in other words, of your streetlights have 16V
bulbs, make sure the power supply is less than 16Y.

Running lamps 2 couple of volts kess than their rated voltage is
a grod idea. They will shine abmost as brighaty, and bulb life will
b sigmificantly incressed.

It’s a guod idea to use a separate power sapply for your acoes-
sories, bke switch machines, to avoid mking power sway from
ST, TTRiMS,

Ta ot
wwich
BINDC -
Prowar
Supidy o

Fig. 10-18. Controlling small-rmotor
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Basics of wire

Knowing what diferent types of wire can do, what
tools and connectors are available, and what connection
opbons you have can hedp you wire your layout

Wiork toward two goals when wiring: First, snsune that
ciruits never have o reason o tal. Second, onganive air-
cuis fo make later modifications or nepars casier.

Wire

Insulated copper wire {fig. 1) i6 the atandard for alec-
frical wirmg, Wire has two descriplors: sze and fypa
{stranded or sobd), The size is measured 0 gauge and
indicated by & number, a8 in ZZANWGE (Amencan Wirs
Geuge). The amalar the number, the fanger (n duameter)
thie wirg, and the mora current i can handle. Most 120V
[wolt) housshold weng & 12- and 14-gauge. Edber will
work wall for track and ofber main power supply wines,
Smaller wire, auch as 20 gauge, is ckay for tack feed-
erg, bul shouldn't be used for long uns.

Sobd wire is preferred for most applications, s eany
1o prepare for soiderng and can be used with camp-on
terminaks. Use strandad wire whera flaziblity i imporiant,

Wire cutters and strippers

Several tools are necessary for working with wine. A
good par of cuttors (ses fig. 2} will stay sharp for a lang
time, but never use them 1o cut gteal wirs of the cutting
edga will be damapged. A wire stippar 8 ndispensible,

Fig. 1. A sampling of svailaible wire: 1d-gauge
solid, 18-gauge ssanded, 22-gauge solid, and
terg-conductor 2d-gouge solld (speaker wire),

Fig. 3. Add spade termiénals by thresding them
oo e siripped and and crimging ham in plisce.

They make an otherwiss tedious job fast and easy,
Crmping iocls snable you bo uss many lypes of wis
connecions, bany sirippess ara comieined with a crimp.
ing tool, such aa the one in fig. 2

Spade and other connectors

Whensver & wire neada 1o be connacted 10 & screw
tarminal you can add a spade connector as in fig. 3, Strp
the end of the ware, ensuring nona of the bare wire =
expased beyond the connector. Ship the spade mio place,
then se & crimpng ool o fasten . Terminal strips are
gwvailable in many shapes end szes. They're great for aim-
plifying wiring on moduler of sectional leyouts end can
minsrnize soldes joants on other leyouts, Suitcase or tap-in
connectors (fig. 41 allow you o connect o feeder imo a
bus wire without hawving 1o sinp aither wire,

Keep it neat

it's tempting fo make wire rurs as shorl as possible,
but this can create a rat’s nest under & layout. | ke fo
roule the mam rack power wines under the main ine 1o
keap the track feaders as shorl as possble.

Label afl of your wires, and colorcode everything.
When routing wires, use wirs staples to hald the wires
in place, Using ordinary staples of wirs nails crimped
il wired can cul iMo and damage wire, lsadng 1o
shor circusts and othet lalures.

%A

Fig. 2. Small (87} pnd lerge (B7) wire outbers and o
sirippar/crimper are wital for working with wire.

Fig. 4, Sultcass connectors: ues 8 channel lock to
push the metal sirip in plece, then close the cover.



Structures

This Bachrmann drugetorne has been dressed wup with & paint job as well
a8 signe and imberior details.

A tremendous variety of structure kits may be found on the market
These range from small storefront structures to huge indusirial

buildings—and even full complexes,



Uinlike freight cars and locomotives, the majority of stractures
come in kit form. The good news & that most stracrure kits you'll
find in & hobby shop are refatively casy 1o assembie, making them
# great place o stan gaining experience in mods] buslding,

Most ks are made of either h'l.jl:-f‘hih‘l--ﬂ'll}lcﬁrd STyFERE Of
wood parts. Plastic kits have long been regarded as the easicst to
put together, but in the past decade wood kits with laser-cut
pieces have become popular, with preces cut o size and teb-and-
slar construction,

There are also plemty of crafosman kits on the market.
Traditional craftsman kits are generally made up of wood. resin,
or plaster components, and assembling them requires lots of cut-
ting amnd feting. I'd suggest starimg with a few basic plstc or
woad kits before moving on to complex structures.

Basic kit construction

Lets follow the assembly process of 4 basic plaste kir—in this
case Crown Paint 8 Hardware from Walthers. Figare 11-1 shows
whiat you get when vou open the box. It's s basic stonefront baild-
ing, but it includes wparate window frame castings and a multi-
part fromt.

Befare starting construction, determine how you want the fine
whed kit to appear. Most structares benefic greatly from s coat
of paint—a necessity for wood kits, Painting might not appear
necessary for plastic kits, becanse many of them are malded in
several colom, My advice is to paint all surfaces, and ignore the
kit box i it states “no paintiong necessary.” Painting will lall the
plastic shine found on many kits and will result in 3 much more
realistic structure.

H:m:,r F.ernmnl.fﬁiim‘lu.lﬁng this e include a base, st | aften
dom't wise it You'll find it often easier oo hlend & strscture into
the SCENETY if it doesn’t have o base, In this case | wanted the

Fig. 11-1. Hera's what you can acpect 1o saa afas
opaning & typicsl plastic structiors kit

storefront building o et directly on the sidewalk, so a base below
the structure would smply get in the way,

It's wize o assemble o struchure |:i'rl.|-|:|1.|.1.r_'l1.:|.1-:|rnl|.| can before
painting, With plastic kits especially, this reduces the chance thas
plastic cement will ooz out of joints and wreck the pant.

Start by cutting the main wall sections from their sprues.
Structures have different ways of meeting at the corners: Some have
beart-joimt walls, some have separate comer picces, and some—hike
this one—hve 45-degree bevels ar each comer. Whatever the con-
mminnrnﬂhﬂuhﬁtﬂi:jdﬁhmm:hmnﬂwfﬁumw.ﬁﬂ
fig. 11-2. If not, use & hobby knife to trim any flash or stray mate-
riad ot of the way until the walls fit properly.

E-iuemnnffh:mllmcﬁnruuwﬁ:r,uﬁg.ﬂ-ﬁ-mm. Foum
lbﬂd:&'p‘sﬂkcmutnhﬂgnuﬂlhr mltiqui-:n:u.,l;]ﬂmpr:u
d::nr.'lurpiare in]:hctl'lnﬂl:h:pimﬂmﬂ:ﬂwl:mrhdjrtsih:m

Fig. 11-2. Tast-fl the corfesrs 1o makes sure they M anugly againet ssch
oiher. This structune includes an axire lip on the resr of cne wall to help
locnis thi nekghboring wll.



Unge the p:15.n1' dires, ViHI can gllh: the front In Fll.li.'\t on the
structuse. See fig. 11-T. Scrape any paint off the mating surfaces,
and rememnber to use the glue sparmgly—a little goes a long wax:

Gloe the window frames in place, as fig. 11-8 shows. | bk o
w7 the frasmses in ]'||ﬂ|.'r feoan bBehimd, then moaich the jninh wirhy
.'i|:||I.|-||. p|.hli.. CERTRETIR

Mext mdd the window gl.ﬂ:.'j:n.;;. Mm_l. kirs such as this ome
ichede glazing i the form of injection-molded clear styrene.
Onhiers inclade thin sheets af dear acetate or styrene, 1 used the
supplied clear styrene for the sorcfront windews, a fg. 11-9
shevws, The other pieves were warped, however, so | substituted
1 5°-thick clear styrene from Evergreen,

Don't use pastic cement for these |1:irn.—i1 anv J..':_i|,1¢||.1-.|1'|_l.-

Fig. 11.-F. Glus the subassembliles iogether. Maoke sure
thare's No palnl on mating surfaces.

il
Fig. 11-8. Place ciear parts glue sparingly on the inner wall around the
windows, then add the clesr plastic window glazing.

oozes out of the joint, it will be quite noticeable. Instead, use clear
parts ghue such as Model Master no. 8876, Use small drops, and
koep the ghee sway from the openmg i possable IF a biv of the gles
pozes out, it will dry clear and glossy, st won't be very noticeable.

Windew crestments come next. Figure 11-10 shows a quick,
i.||.:'-.-|i'u-|ni'rr WL [0 elresa ug windows. You can simuelare shades by
gleing pieces of paper, thin cardstock, or construction paper
behind the glazing. Cut the paper at dafferenz heights to represent
shades that are fully drawn or partially open.

Ghee them in place with clear parts glue, onoe again kecping
the ghae poants well away from the visible aneas of the windows.

Yoia can miow Ejur rhee gl En pl:ln-. You'll sill have access
from the bottom of the building if you decide 1o dress up the

-

Fg. 11-8. Towching & brush of Bguid camant 1o tha win-
diows foint fremn bahing lets caplilary actian pull the gles
inta the jaint.

L8
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display windows in front, The design of some kits allows roods
to e removable—a handy feature i you wdd interior details. See
bg. 11-11,

Chne problem with stroctures thar doa’t have interior details or
separate floors is that it's too casy for viewers to see through the
bailding, Being able to look in through windows on one floor and
see out the windows on another floor bn't very realistic,

A.cl.di.n.g a viewhlock solves this pnﬂ:!l:m. as I:'|g;. 11-12 shiows.
Sirmply cut a peeoc of black consmaection paper as tall as the inee-
rior and slightly longer than the diagonal span of the butlding,
This keeps viewers froam seeing through, and the dull black paper
soaks up light, making it difficuls to see that the building doesnt
heave an intesiog,

Fanish the structuse with any necessary addinonal painting (fig
11-13) This can mchide window frames and trim, chaimaeys, ¢or-
races, wall caps, sents, doorknobs, and other items. Figure 11-14
shows the fimished building,

Wood kits

In the past most wood strucrures fell into the category of
craftsman kits, and most parts required a grest deal of cutting and
ﬁn:ing. .'\.'Il:h'rugh many erill fir thix CAtegory, there are now many

Fig- 11-10. Croate the appearance of window shades
by gluing pleces of card or construction paper behind
the windonss.

excellent wood kits on the market that are almost as essy
aseemble as their FIﬂTh' :\.lun.rr:]um.'l"l"rﬁu; kies, trom Ammerican
Model Builders and others, have precus (often laser-cut) parts and
tab-and-slot construction.

Figure 11-15 shows an AMB kit for a depot. Constrsction fol-
s musch the same oxder as a |1£u.|:ir kir. ¥White gplue works well
for securing pi-h':a .nlrhm.l_g_h mntn.l.m-'l.'imniq. SV =:|."I.ir¢ can
alsa e used.

Wood peeces—espocally lange flat ones—are much more deli-
cabe than their plastic counterparts. If you break a peece, dont
despair: Pat a than coat of white glue along the break and press the
pieces next o each other on a piece of waxed paper. Weigh down
the picoes if mecessany m keep them flar while the ghoe drics,

Woend seractures must be braced sdequately 1o prevent warp-
ing when they'ne painted, Some kits provide this bracing; other
wase, strips af 4= o YV -square serigraood ghied behind walls is
usisally sufficient.

Signs and details

Seructures are the casaest modeds to personalize, Daing this is
fun and makes your building different from the thousands of
otherwize identical kits out there.

Fig. 11-11, The rocf on this Design Presecsaticn
Models depot s designed o be removalile, & handy
feaiure if you plan to add intedor details.

Fhg. 11:12. A blsck constructon-paper viewbiock besps
wimwerd Pram seaing thaouwgh the sructhurs,

TE

Fig. 11:13. Usa & brush 1o paint sny inal details on the
whructure.
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Fagure 11-16 shows how | decorated one storefront structure.
Mote that not much acrual interior detail i necessary—in this
case u small display shelf made from scrap styrene and a few fruit
crate details from Preiser. Figure 11-17 shows an interior view of
b chiis was done,

Sigrm add & grear deal of life and realism to structunes. The
sigms in fig. 11-16 came from a variery of sounces. Figure 11-18
shows just a few of the hundreds of commercially available sign
sets, made by companies like Bar Malls, Blair Line, JL Inmovative
Dresigm, Microscale, and others.

Besades these commeerczal sources, keop vour eyes open for old
magazine advertisements, matchbook covers, catalogs, stationery;

and packaging, all of which can be valuable sources for good sagns.

1f you have a computer with intemet acoess, you can often find
photos of old signs that can be downloaded and printed out. Also
remember that if you can take 2 photo of 2 real sign, vou can nem
it into & sagn for your layout erther by taking the photo at the
proper size, or by scanning it, resizing or otherwise altering it, and
pRBting it out,

You can abso add more elaborase interior detail m & structure,
4 ghown with the Design Preservation Models café in fig. 11-19.
The foor, walls, and counters are made from plain styrene that’s
been painted. The figures and tables (inclsding plates and bottles)
are from Pretser, and the stgrs are from a vanety of sources.

Fig. 1118, At first gisnce it looks highly detailed, but
this Design Pressraton Models bullding just has
signa and a few simple details in s windows.

Fig. 1117 Small styrens window shahhes hobd Prelsss

wegetable crates, creating tha llusion of mons axian-
sive Interior detall

Fig. 11-18. Examples of the many signs available
Inciudiy thase Binir Line signs, Microscake Decal sigrna.

and JL innovethve Designs signs.

Flg. 11-18. interior details In this Design Presscsatian
Models bullding Inciude Predssr inbles and figures and
wigra ram many manufacturers.



chapter twelve

Burlingtan

Hothing makes a model railroad come alive—or fums a train setinto a
real model radroad—hike scenery. Unfortunately, scenery probably scares
more bagnning modelers than any other facel of the hobby. This needn't

be the cage. Basic scenery is easy to create—and re-create if need be.



I encourage you to jump a6 and try some. Start with a small
area, and soon you'll have the confidence o tackle your whole lay-
out. If soame scenery doesn’t tam out quine the way you wanted,
Just serape i away and 1y again,

We'll take a look at somme basic scenery technigques, using the
water-sluble methods made popular by Dave Frary m his book
Fow to Bwild Rratstte Mode! Raifroad Scemery (Kalmbach
Publishng Co.). The basic idea is 1o apply various scenic materi-
alls i layers, using all water-based adbesives and pants to bond
the materials. This ensures comparibility, and water-based prod-
uets are safe to use,

The first step is to determine where you want structures, roads,
bridges, and other soomic clements. These can abways be added
afber spenery 1s in phn:r.'. bul':it':ﬂuir_'nfruu can do 1F now F'I.FII.I'E
12-1 showw= o :imiie LCEME DT & nh]:'mf.

Strucnares need some rype of foundation or pad 1w give chem a
solid Base and blend them inta the . Figure 12-2 shows

herw 15 make a smple base with cork madbed. You can also use

phowood, foam core, or extruded styrofoam cut 1o chape, depend-
img wpon the size and heaght vou're looking for.

Fig. 12-1. Bofors siaring sconery, el vardous amange-
mimrts of sinecthuras, roads, and other datmila. T
structures are from varous manulscturecs; the street
sactions arg rom Walthare,

Fg. 12-3. Dy Sculptamold resambles plaster, but with
more fiser conmtant,

Scenic contours

To blend the structure bases into the scenery and to add some
variation in elevarion, vou can sdd same material fo the otherwise
flar rablesog. Plaster has long been a favorite among modelers, bug
1 prefer & material called Sculptamedd. This powder product made
by Amaco resembles plaster, but it s mone fibrous and has more
textare than plaster.

Sculpiamald’s biggest sdvantage s thar its less messy than
plaster, which & proae to drpping. Sculptamaold & also casier to
shape into contours and s Bghter than plaster.

Tumhdpmﬂiptlmpwmhmlpluﬁrmﬁnim-
I‘.:inu',u:ﬁg. lz-llhmn.ﬂndmﬂflddmm'mdlﬁritiunnﬁl
the mixture reaches a thick consistency, as in fig. 12-4. You don't
want it to get soupy or watery, or it will be difficuly to shape and
take 2 long time to dry,

Spread it on the lyout with a putty knife, your bare hands, or
lii.tr_hm:pnun.u EE_].I-E ﬂm.]p‘&'ﬂ'lwmm

back side of it works well for shaping snd convouring. If the
Scubptamold sticks to the spoon, wet the back of the spoon with
ml::r.Du.mp:nnd. Enplmrkmﬂfnrgetﬁn;am;mm.

K SN t =

Fig. 12-2. This budiding (a plaster kit from TG Cronesd
reguined & base to sbrvate it o treck evel. Strips of
cork glued in place work well for this.

Fig. 12-4. Add walar gradually and mix tharsughly wunil
e Bculpiamald resches a fairdy thick coneistency llke
thilm. It shouldn't ba runng.

a1



Although the photos show Sculptamald on a flag sarface, it also
works well on him:;dnﬂmmnmmﬁddjlrh:hrihm
8 couple of methods for making hills,

If you use plastee, the methods remamn much the same. Mix
plaster to a soupy consistency. Keep coats of plaster and
Sculptameold fairly thin—neo thicker than /" or s0. Thick coars
can take significantly longer 10 dry, and—especially plaster—can
crack when drying,

If you need to apply an additional coat, use a spray bottle o wet
the Sculptamald or plaster that’s aiready in place before adding
the seconsd coat. This will help the two layers bond to each other
and will help keep the dry matenial from sucking all the motsture
from the second coat.

Color and texture

If you haven't alresdy covered the track with tape, do so now,
Omice vou have the scenic confour whiere you want i, paint the sur-
face with earth-colored flar latex paint (fig. 12-6). You don't need
grear paing for this—hay the keast expensive beand you can find,

Fig. 12-5. Spraad the Sculptamaold on the layoul with an
ol Spoon oF pUity Kiite.

Hills and valleys

Hills arm fairly sasy 1o make, afthough they're & b mone
advancisd than basic scenery. These drawmngs show The
basics. Siep one i forming the hil isell, One popular
mathod uses crumpled newspaper coversd with eithar a
web of masking tape or a web of cardboard strips hat-
glued or stapled together. Wood blocks of variocus saes
suppart the strips.

Orer this form goes a plasier shell that you can make in
one of two ways. The traditional method & 10 use strips of
paper towals dipped in plasier and placed on the conbour.
A modern mathod s 1o use plasiermpregnated geurs
wrap ifrom Woodland Scenics and others). Although it's
more expenaive, the giure B easy 1o use and less messy
than plaster-soaked paper fowals, Cut tha wrap info sirips,
dip them n water, then lay them in place.

Once the shell hardens, you can acd a thin coat of
Sculplamold or plaster to provide an even surface. From
thara you can add your preferred ground cover as
dascribed in this chaprher.

Ancther popular method is the use of edruded poly-
styrens insulation (pink or buel. As the drawing bolow
shows, layers of this foam board can be stacked, fhen
cardad 1o shape using hot-wire tools, knives, sews, or othar
maans. Scenary can be apphed directly 1o the joem, or &
layar of plaster or Sculptamaold can be used for final con-
touring before applying scenery malsrials.

Fy | e L R FORRL




i very realistic when you capure it on vour model raibroad.

[ like: o add ballast 1o wrack after the surranding ground tex-
mares are all in place. Thas decreases the chance n-cl';gtl.ting ground
foarm and other materials on the track and ballast.

Ballase s available in many textures and colors from Woodland
Scemics, Arrona Rock & Mineral, and others. Mediom texmare
warks well for HO, although fine is also appropriate.

'F"l.gum 12-17 shoras how m-:pr:.au‘l biallesr an the crack. Use a
lm:l!cup o :-pr:nd biallast first betwesn the rails, Ulse a '4% o W
flat brush to distribute the hallast =l.-'|:r|['_|.- Eerwvesn the ries, Sec
fig. 12-18.

Spread ballast on the sides pext, starting with the ends of the

ties and moving o the l!np-:. See r-lg. 12-19, Use @ smaller bnash
to dov any final miiusring af the hallast, F‘lﬂli.l'": EITAY P Es off ses
where vou don't want them,

Take care around rarmouts to make sure balkise Cand later glae)
doesnt interfere with Moving pasts, :'-jl':ru,-,p,l Feilliass -.-;_-rq:l'ull}-
agound the marnour, a3 fig. 12-20 shows, makang sure the ballast
in the poing area b below rail level. Check by moving the poings
back and forth. Make sure theres oo ballast i the guard rails or
flangewans through the frog,

If vour use above-ground swatch machines, mask them before
bonding vour ballass. Dont install below-table machines antl
after the ballasr has been bonded {or remove them during the

Fig. 1217 ia & smidall cup 16 apdinkis ballas! babsissn
el raila,

Fig. 1218, Uss & sy, et bricalh & distributs e Dl
wvanly Babsaan B Uad

Fig. 12-18, Add ballasl on e sides, usling st snough
o cover the cork romsdbesd,

Fig. 12-20. Maks swre thal ballasl in end srownd
ftwrrouis dossnt interfere with he points, Aangeways,
ar throw Bar.



process], or glae can casily seep through and damage the machine,

Spray the ballast with rubbing alcohal, saming with & fine,
light mast to hald the matenal in place, followed by & beavy coat.,
It’s importans thar the ballast be saturated completely, or the glue
won't penetrare, The resuly will be g thin shell of bonded ballast,
which will evennually crack.

Follow thas with a thorough application of diluted whire ghue,
as fig, 12-21 shows. Once the ghae has been added, use 4 damp
coron swab o remove as musch of it as possible from the ries
amder the turmout pont ratls, See fig 12-22. As the glse dries,
peresdically mese the poants of mrmouts back and forth oo make
sare they don't become stuck.

To add ballast on the seldom-used spur track, | mixed some
‘Woodland Scenics fine cinder balkist with some fine dark green
ground foam. Spresd this mix on the track, as fig. 12-23 shows,
Dron't be particular about the contoar—note how some of the ties
are completely covered, while others ane in plain view

Completing the scenea

The basic scenc s now complete, The street is made from
Walthers Comerstome street sections, ghued to the plywood with
eyangacrylate, To hide any gaps between the street and scenery,
and 1o help stracoures blend with the scenery, run a bead of glee
along thear sdges and add ground foam, as fig. 12-24 shows, You

Fig. 12-21. After soaking the ballast with rubbing alco-
haol, apply a heavy coat of dilubed white gluos.

TTErT
Fig. 1223, Grownd fomm can be mixed with ballaet to
model spurs and cther seldom-used Irecka,

Fig. 12-22. Use a doamp cofion swab o soak up gloees
from the tes under the ummout points.



can use white ghue for this, but | prefer Woodland Scemes Seenic
Clue because it dries flay, making it nearly inmvisible once it dries.

Figire 12-25 shows the scene after the basic senery is complere.

Now comes the fun parr—adding ehe finishing muches that
make 3 bivout come alive. The photos on pages 5 and 80 show the
m::ﬁ:rﬂﬂing:ﬂ:ﬂnﬂdﬂhﬂ;uhi:himh&dmhgﬂphpiﬁ
from Rix with lines musde from Berkshire Junction’s E-Z Line; fig-
ures from Preiser; signs fromm Blair Line; vehicles from Mini-Metals
ancl Walthers; sereetlights from Woodbind Scenics; and erees from
Life-Like, Woodland Scenics, and Sunlit Vistas. The fence along
the Fﬂdhmﬁdﬂﬁmqm mhfﬁ:hmlmhrgﬂhiujnmdnr-
wous colors, and planted in holes drilled in the bt

Use your imagination when detailing a scene, as there are thow-
sands of pasts amd sccessorses available, d-epem:"mg upan the
I.'EFiDD, era, and raalrosd you miodel. You can also make alter-
stions—neote thar | decided vo add a parking lot &t the end of the
Gamble Robinson building because the arca looked too plan,
Sorme gravel and gluee, and the scene was ready.

Making basic soonery and adding details is refatrvely easy, fun
to dio, and goes & long way toward making vour layout look real.

I've taken you as far as possible in 2 single book. 1 encourage

Fig. 12-24. Hicka gaps by runming a basd of Scenic Glus
alang tha gap, then pressing grownd fosm in plece,

you to read and study other books on scenery, structuzes, open-
tion, Wirlng, and other aress of the hobly Mo i.mpnrlnnr.,
thowgh, is vouar wiJI'Lrl.grr.-'..». T ﬂ:]'r:rimrnr with vamisas ech-
niques. Dhon't be afraid if something doesn’t tum cut a5 planned.
Becp trying, and above all, keep having fun’

Fig. 12-29. The basic scens I8 now inlahed —all 1hat's lafl are the detlails,
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Trackside
Photos

A Burington Morthen Sania Fe manifest freight led by a former Sania Fe
GPE0 rolls through town on Palls Soeborg's 2 x B-loot HD scabe dicrmma.
Mﬂﬁlm“‘n—dﬂnhmmum.
amall model rallfoad. Pels Sasbong

In the remaining pages you'll tour a gallery of model raliroad photos.
Model railroading is such a rich hobby that we can only hint at ifs variety,
Old time steam, powerful new desels, rugged mountaing, colorful
deserts—any radlroad possibdity vou can think of is the special interest of

some modaler, somewhere,



{Abowe) Dave Aichoby's
HO scabs Wisconain &
Michbgan Wesiern
Diwlgbon leatures rollroad
ing with & purpose. Hers,
wiilbsursd manifest ralmn
23 crosses the bridge i =
ower Giggling Squaw
Croel arnd arrives at
Mole Lake Yard just as
mn gmiply hopger iran
daparis. Do Flicsaisy

|Right) Ten Whesber rio
ZE0E backe up b @ Epur
1o awditch tha fead misll in

trvim mrmadl farming Soam-
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y 1 -
miunity of Stockion. All - ® i, S TR

thim tnkes plnce on the
Imim Fohn Prosbsting's HO
scale Soo Line. ok
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[Left) & Barre & Tholesa
GE To-tenrer no. 14
Ewdlcims grania oads ot
Barrail, M. H., on Paul
Dolkos’ HO scale layout.
P Dollca

[Below) Bob Smaus wess
& litthe inganuity to dis:
guins iraine passing
thraugh habes in the
bBackdrop of hin HD sesbs
Southerm Pacific sst in
Los Angalss. Bob Seracs
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(Abova) Ron Fund ok
his & x &-focl dicrime
audocrs for this shoot of
e Aock Island Alco
Contury 4158 centar-cab
urits haading up & IPEME-
Time FLm O @ b tad
lirem. Ron Fuls

[Lisit) With tha help ol

wwiral frkends, Mila
WASHER COMPANY | [t

- resraats the sxciing

oparaticne of the
Panneyhvanias RR in the
1850e on his HD scals
Brunenwick & Tuscen R
Here, Panney Kd4s no.
B0 SpaEds &R aEst-
Bowhd passanger train
past the Easy Washer Co.
kg Srmaranan




(Righdl As the CSX GE
Daab B-44CW pulls is
traim of covered hoppero
ovar o doublo-track
crosakng, i slips past &

SOlaT paRisar Ilgh‘l siggriml

& rarmindar o tha rsil-

rieind'® hiwsry, HD scais

madealing by Gary

Hoowar lary

A bowe Pl A Penes Inches
of anow En't anough bo
wlgw thin Dansvar & Ria
Girmnde Waktern piggy-
bach rain gliding thraugh
Wirnters Park, Coba., and
up the wesl flank of ihe
Rocky Mountaine o
Mofial Tumnel Ths
Southarm Pacific wnits
trailing laad QP40-2 3123
rafiect the recently com-
plated merger of the
DERGW and 5P HD scala
modaling by Doug
Tageodd. Doug Tageold

| L) Tirms 8 prscious
far this Baston & Maimses
ET an i handa wasl
meroad Stabe Route 20
oul of Ademe, Mass.,
welth the dally mill traln,
Lowu Sassl, author of Basic
Sowvary for Model Railoacers

. {Halmbach] did the rrod-
aling and ook the phobo.
Don Janes detailed and
pakrted the MDD scale
Ipcomothve, Lo Sass
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P Bars 3756, Elbiin, T &0119
e acnsELcom

A-Line/Troto Power YWest
P00, Bae 2701, Carlebad, CA 92013
weww perer-alinecnim
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WL IR T Dl

Aghewrn Ine.
19010 Larare] Fark Rd., Compann, CA #0320
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Aztee Manulecuring Co
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F9T

W ST OIr ST Onim

Bachremaem Traime
1450 E. Exse Ao, l"ll'.'ullr'l'rllu:. PA 19124
v B fumanmieains. com

Bar Mlils Scade Model Works
15O Booe &09, Bar Malls, ME G404
www; barrmillamreadels.coem

fidair Line
PO Box 1136, Casthage, MDOH 648
warw hlgarlinesnm

Hoverser M lanudecruring
F: Lk Box 322, Manmmorsedlle, P& 17754

Branchlizie Trains
135 Park Awve., E. Harford, CT 06108
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Fon Bow 576, Tvy, VA 229458
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181 RexBaar D, Reeneosalle, IL 60446
L Ao LT e Wil

C.C. Crow
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AN O OO T

CVT Presducas
PO Box 835772, Rickapdsan, TX 75083
m.l_"a‘l_ujll; Im

Drigierax Inc.
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wowwdigiiran. comm
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HEE 5, Main Se, Newark, W 14513
e els. com

IHL Produscts
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woww, | L Producty.com
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). Boxr 839, Loegemont, C0 205
“'n'l.l.'.irﬂhﬂ'uruul'.im'mﬂm!r.lum

lsternatimel Habhy O
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v THC -Hebbir.oom
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Blidlee Produces
3 Avenue C, White Chiy, OR 97503
wrw: kader. com

Koo LS AL
1M Bemingrom M., Schaumbuong, IL 8017}
warw katausa.com

laBellr Indusaries
101 E. Fesarct Ut Tucson, AE 85710
wyywe all-railroads. coam

P O, Box 143, Chelenatord, MA 01524

L e RT o

Life-Like Prodeces LEC
1500 Linkes Awe., Baltimars, MDD 2131
'\ll‘ul'll.'l.ll-thkrpimh.l.h.l.wu

Micen-DMdark Precisian Toals
34 Sepaler Mo, Berkelcy Heighes, NJ 07922
T MICEO Ik com

Miceoscale lodusteles

18435 Baredilier Chrcle, Fommtain Valler, CA
FIT0E

wuny enicrnecale. Lesn

Midhwest Products Ca [ne,
P B S04, Hobar, [N £6342
wemw e s et com

Maodel Die Coting
SO Sigstrom D, Camon Ciey, NV 85706

e ek mull‘um.-l_m:l

Miodel Poveer
180 xmith 5t.. Farmingdale, WY 11715
wwrw maodelposwer.com

Model Rectifier Corp.
B O, Box 6312, Edasom, ) 08815
e e lre S ifier com

Mach (imporned by Wn. K. Walrhers)

MorthWest Shom Lme
PO, Box 423, Seanle, VWA #1711
WL W LCOm

Urverland Models
IR0H W, “'IH'"": Ave., Minae, 1N 47304
wwrwanverlubbnle s com

Fea (mported by Win, K. Walther)

REBCHX
7 Kirer Indusirial Dr., Fludson, MA Of 749
wyywreboaod oo

Ried Cahoose
B 3 Bow 350, Mead, OO 50574
v il cabooserom

Rinmrossi (imponsd by Wi, B, Walthes
Buon I_||I'1-'-\.r|"||.'|.1 ||:.'1|'|."rr|. K. Walther
Bosandbouse [3ec Slisde] The 'E.ul:llq:l

Srewwr Hobbues
140 Mew Brrain Blal, Chalfuae, PA 19914
wyra et hibbis coue

SwinchenasrerBuilders In Scale (see 0, S

Teseor Canp. (Floguil, Pully 5, Sadd Masrerh
440 Blackhawi Park Ave., Bochtord, IL 61104
WL RSN T 00T

Thchy Train Group
B O B 39, Plainvaes WY 11500

VWan, B Waldhess
P Bloe 303%, Milwadkes, W] 533801
wrawalchiers. oo

Wndland Scepics
P Bem 0, Lisi Ceeck, MO 85052
wwwed fancdsceniconm

H=feomn Homt Corp.
2005 Market S¢., Philadelohia, PA 19103

Nuron O
62 Indusirial Park Rd., Saco, ME 04072
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Ballsring rrack, 5687

Benchwark
E-n-u}.ir.—mmmp.-lnl.ﬂ
Sheelf-aryle, 43
Tables, 42, 43

Conplers:
Coupler gauge, 10
Dielayed acviom, 19
Fine naning, J0-21, 22
Haorm-hood 15
Inscallsrios, 21-23
Bormchle, 18-1%
Lecomotive maounting, 23
Cuming parts from sproes, 35

[hgital Comamand Costenl (DUC], 63-64

Electrical hasses, 6ll-61

Frreight cars
Adding loads to, 40
Assermhling lots, 34-18
Chpsality af, 10
Weighnng, 38, 19

Lrkaes, 15
Grades, 43

Index

Hail gapa, 57
Roacdied
Coak, 44-46&
Usder muirnoues, 45-46

Seale and gauge, &
Seade rubes, 13
Scemery
Ground oover, B3-85
Hills aned lasd oo, 82
Sculpramold, applying, 81
Sprue cuners, 15
Suctuses
Assembling kis, T1-76
Denﬂrtl,?-b,?ﬂ'
Panting, 74, TH
Switch machines, 36, i6

Thoazls
Basic set, 12-13
Safery, 16

Thwck
Adl-in-ome, 47
Cleamiing, 57
Cides, 48
Flesteack, 48, 53
Laying. 30-53
Painting, 54
Prototype, 47
Sectronal, 48
Tormouts, 55-54, b, i

Train ssts
Basics of, &, 9
Aasemsbling yenr ows, 11

Trucks
Egualized, 17
Flae puning, 28
Inscalling, X7
Ralles-bearing, 17
Sabid-beanng, 25

Uncompling ramps, 1%

Wearhering with chalk, 3%

Wheek and wheelsers
Clewning, 28, 12
Fidag puge, 26
Sizes, 15
Tpes, 26

Wiee feeders, L2

Wisieg
Cab conrel, &0-A1
Control panels, 67

Driginad Commane Contral, 62-64

Multimetors, 6%
Feverse loops, 64
Wire, &9
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moded ratroad

Building Your First Model Railroad

This exciting instnectional video teaches you
evarything you meed to know to build a model
raitroed layoul. Mo prior experience is
necessary, jusi the desire to have fum!
Nasrated by Michael Gross. actor and model
ralffroad enthusiast. B0 minutes: VHS all-
digital formal; stenea sound; color.

10002 = §12.95

=
Basic Scemery for
Maodel| Raitroaders

Basic Scenery for
Model Railroaders

Thés book covers samgle techniques nesded
i make realistic scenery for a layout of any
Sirm or SCale. Step-ty-step codar photos, illus-
fratsons, and diagrams that demonstrate the
basic steps 1o adding protobypical scamery
glements to a layoul A varielty of “one
&vEning” projects! By Lou Sassi B x 108 86
pgs.; 200 colar photos; softcower,

12233 » $19.95

Available at hobby shops. Visit hobbyretailer.com to find a shop near vo

m modelrailroaderbooks.com )

(I 1-500-533-6644)

P Frl, 83004 S0pn Cestral
Thime Guitiicds B LS and Canida
call 282-T05-ET7E. Mawie hive
o ol Cird rincha.

262-796-1615 )

0 OEDER BY MANL:

Send your o 85 Kabmback
Paiifafring (o, Qeph. XNER, 31007
Crovovads. Ciwde PO Bow G885
Wadesha, W1 S3IET-08EE. ke
cart ot right for shipping B
harding chaspe.

ool sl @0 midvoral 1200, ol 8l it 100 B
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Basic ==
Model "
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Henchwark

Basic Model Railroad Benchwork

Step-by-step instructions and an illustrated
teaching method take the mystery oul of
constructing model railroad benchwork.
Cowers the materials and toods necessany and
the basic skills required fo make sturdy
Benchwork for any size or scale Ryoul. By
Jeff Wilson, B4 x 10%; 86 pgs.; 250 color
phiodes; 25 (llus.; sofleover.

12241 » §18.95

=
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Track Plans

B~

Basic Model Railroad Track Plans
Straight from the pages of Mods! Ralimader,
these simple layout designs are ideal for
beginners who are building thedr first kayout.
Featurés full-color plans for HO and N
scale starter layouts, additional wabercalor
skelches, and genmerdl construction tech-

migues. B% x 10%; 50 color and b&w photos;
& s, sofcover.

12237 » §14.95

MIRCHARDEEE TOTAL ADD

FL500 or less 54,05
Fidoan- 13000 #5.50
§30.08-150.00 §4.50
$50.00-575.00 57.50
700 of mom 14.50

Basic Wiring for
Model Ralroaders

Basic Wiring for Mode! Railroaders
Learn how o get your locomative, train s,
or complete model railroad operating—ewven
il you don't snderstand the principles of
electricety! Teaches Dasic eecirical connec-
tions for a teo-rail DC-powanred layout of any
Sire or complexity. By Rick Selby, 8K x 105
B0 pgs.; 250 bhw photos; 25 illes.; softcover.

12212 » $18.95

Bagiar— =~ o P ETEE Sl e

Every issue includes intriguing articles
that take you on a four of the world’s
finest kayouls and introduce you fo the
hobby's experts. You il also discover &
wealth of profofype data, detadled
how-fo instructions, product reviews,
tips, techmigues, and so much more!
12 issues per year.

Model
Railroader



Hobby

Everything you need to know to get started

Model railroading = one of the world's greatest hobbies, and HO is the
most popular size for model trains. For thousands of participants HO mode!
railroading is a creative hobby with enough diversity to last a Ifetime, Whathar
you're already one of those hobbyists or eager to become one of them, this
book will answer your guestions and show you how to desive the most fun
from the hobby for years to come

In HO Scale Model Railroading, you'll find the basic information you need to

tamiliarize yourself with the unique aspects of HO scale, including:

+ Selecting essential tools and supplies

* Maintaining locomotives and rolling stock

* Constructing benchwork for your permanent layout
» Laying roadbed, track, and ballast

« Wiring and train control for your layout

* Creating realistic scenery

* Adding structures to your layout

And fo help you appreciate the extraordinary things you can explore as a
model railroader, you'll even find a chapter that highlights some of the hobby's
most inspiring HO scale layouts and dioramas.

Just open the pages of HO Scale Mode! Rarlroading, and you'll discover a
dynamic and engaging hobhby!

519.95 U.S. 12246
ISBN 0-B9024-575-4 ‘KALMMCH

T issse> @ WNBOOKS
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|
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