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How to UseThis Pamphlet 
The sec ret to successfully earning a merit badge is for you to 
use both the pamphlet and the suggestions of your counselor. 

Your counselor can be as important to you as a coach istoan 
athlete. Use all of the resources your counselor can make 
available to you. This may be the best chance you will have 
to learn aboutthis particular subject. Make lt count. 

If you or your counselor feels that any information in this 
pamphlet is incorrect, please let us know. Please state your 
seurce of information. 

Merit badge pamphlets are reprinted annually and requirements updated 
regularly. Vour suggestions for improvement are welcome. 

Who Pays forThis Pamphlet? 
This merit badge pamphlet is one in a series of more thar 100 covering all kinds 
of hobby and career subjects. lt is made available for you to buy as a service of the national 
and local councils, Boy Scouts of America. The costs of the development, writing, and 
editing ofthe merit badge parnphlcts are paid für bythe Boy Scouts of America in 
order to bring you the best bock at a casonable prce. 

Send comments along with a brief statement about yourself to 
Pilots and Program Developrner,t, S272 

Boy Scouts of America • 1325 West Walnut Hill Lane • Irving, TV 75038 
If you prefer, you may send your comments to merit.badgestSc 	ig.org . 
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Recluirements 
Do THREF. of the foilo•ving: 
a. Name  t!iree types ei modern freight trains. Explain why 

unit trains are more efficient than mixed freight trains. 
b. Name ok Class 1 er regional railroad. ExpIain vhat 

niajor citics lit serves, the locations 01 maier eiminals, 
service facilities and crew change points, and the major 
commodities lt carries. 

c. Using models or pictures, identify 10 types of railroad 
freight er passenger cars. Explain the purpose of each 
type ei car. 

(1. i-:xpl] how a modern diesel or electric locomotive 
develops power. Lxplain the terms dynamic braking and 
radial steering trucks. 

Do the following: 
a. Expiain Ole purpose and formation of Amtrak. Expiain, 

hy the u 	i a timetable, a plan for making a trip by rau 
hetween two cities at least st)0 miles apart. List Lhe times 
ei (i('parture ancl arrival at you r ciest na ii )n, 1110. t ram 
number and name, and the type of service you waut. 

b. List and explain the various forms of pi.ibhc/mass transit 
usiilg rau. 

Do ONE of the following: 
a. Name four departments of a railroad company. Describe 

what each department does. 
b. Teil about the opportunities in railroading that interest 

you most and why. 
c. Name four rail support industries. Describe the function 

of each one. 
d. With your parent's and counseior's approval, interview 

someone emploveil in ti 	ai] iiidustrv. Learn what that 
person does and how th., persoe hecame interested in 
rai]ueading. Find out what type et chooiing and training 
are required for this positiol 
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4. Explain the purpose of Operation Lifesaver and its mission. 

5. Do THREE of the following: 
a. List five safety precautions that heip make trains safer 

for workers anci passengers. 
b. Explain to your merit badge counselor why safety 

around rights-of-wav is important. 
c. List 10 safety tips to remember when you are near a 

railroad track (either on the ground or on a station 
platform) or aboard a train. 

d. Teil your counselor about the guidelines for conduct 
that should be followed when you are near or on 
railroad property. Explain tIe dangers of Irespassing 
on raiiroacl property. 

e. Teil what an automobile driver can do to safely operate 
a car at grade crossings, and list three things an 
automobile driver should never do at a grade crossing. 

f. Teil how to report a malfunction of grade crossing 
warning devices. 

g. List safety prccautions a pedestrian should foilow at a 
public crossing. 

6. Explain the appearance and meaning of the foflowing warn- 
Ing signs and devices: advance warning rign, pavetnent 
markings, crosshucks, flasiiing red lights. crossng gaes. 

Do EACH of the following: 
a. Expiain how railroad signals operate and show two 

basic signal types using color or configuration. 
b. Explain the meaning of thrcc horn signals. 
c. Descrihe a way to signal a nain for an emergency stop. 
d. Explain the use and function of the EOTD (end-of-train 

device) or FRED (flashing rear end device), used on the 
last 1:1111 .  of niest treigh 	ains. 

8. Seiect ONE of the foliowing special-interest areas and 
complete the requirements. 
a. \ludel Raiiroading 

With your parent's and couriselor's approval, do TWO 
of the fol1ow 
(1) Draw a lavou 	veur own model railroad or one that 

could be bu: 	our home. Design a point-to-point 
trac 	loop wuh chfferent rou:ings. lnciude one of the 
foiio\vIn tirnaround or terminal or yard or siding. 

(2) Build one niodel railroad car kit or one 
iocomotive kit. 
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(3) Name tht' scaic of f roula rodel ai1road 
gauges. Identif tilo scale uf tounmdel cars 
or locornotives. 

(4) Locat€' the vebsitc of foto mouciLuiroadrelated 
ranulcLurers or oagazitu? puhlshors. Puint 
into 	tion 	their products and services and 
disCw' 'c laurntation with your counselor. 

(5) Build orc 	structure (from scratch or using 
:t), pint amc 	athur the structure, mount lt on 

\ aur layout nr 1aama, and make die surrounding 
area un tue 	aula SeafliC. 

(6) Alor u or with otlter 	aild a model railroad or 
noa hr layout md 	0" 'nIlast and scenery. Make 

ciect rical c.nneci ions a 1 	'ora 	a train. Describe 
lt 0 	rijoyc 	1051. 

(7) a'p . 	n a 	chiiig contest on a timesaver 
lavcnri record \•ourtinc'. 

(8) Exn. the diffcrec 	tetween polvt'uing md 
cutu.ing a model 	road bv usir" 1 ru'ct current, 
and powering and c IroPuig 1 im 	airoad using 
digital eomrnand control. 

b. Railfanning 
\•Vih your parent's and counselor's approval, do TWO 
of the following: 
() Vlsi t' ailroad utuseunt. Ilistorical disnla, or a 

loioyioratr(tcl_sunscdc )U1L 01001. \Vitt 
perrtiss. 	photoraph, videot.ipe. 	-iu.nch iterns 
of inier€. FxnI ''' \vhat you saw a. describe your 
photos, skeciie 	vkteotape. 

(2) Purchas 	ekos and ricle a sc.ei 	ir hisuic rau- 
road. Ui ,., W; - 	photo,.,u the equipinent 
and discss 	h your counslor ihu hstoric signifi- 
cance of the operation. 

(3) I.,ocate the vcbsite of tour nt hiOorical grolips, 
tieri find infurulau 	h 	y of the au pres- 

1100 0121110115 aid ruirp)se 01 edO! grolup Talk 
a n1teflhier of on.' uuf die grolls od fm od out 

101 	u might hell 
14) Plan trip hv all heiwe 	1 1 0105. Onan sched- 

ule and cxpkit vhen iu 	du should arrive 	twa 
interrneuil.tIe points. Purchas 	e ickets and make the 
trip. Expiain to your counselui 	you saw. 
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A Brief History of 
American Railroadini 
At ehe turn of the 1 9th century, travel over land in ehe United 
States was siower than it had been in ancient Rome. The 
Romans had surfaced most of their roads wiCh stone and other 
hard materials to make travel by horsedrawn wagon and 
chariots much easier. The dirt roads of Colonial America were 
far more primitive and filled with mud each time lt rained. The 
lack of bridges forced people to go out of their way to cross 
rivers. Vehicles drawn by animals traveled about as fast as a 
human could walk. But the coming of the railroad changed 
all this. 

On July 4, 1828, Charles Carroll—the last surviving signer 
of ehe Deciaration of Independence—laid ehe foundation 
for what would become ehe Baltimore and Ohio Rail Road. 
Passengers could ride a horse-drawn railcar for 13 miles to 
Ellicott's Mills, Maryland. This 
was the nation's first comrnon 
carrier, or public transporta-
tion, of freight and passengers 

'1 by rail on a regular schedule. 
Soon it became evident 

that steam was a more 
practical form of power than 
animals. Economics and ehe 
Industrial Revolution triggered r. 

and quickly stimulated the 
infant railroading industry. 
From the mines, forests, and 

By 1830, Peter Cooper, an inventor from New York, 
farrns to factories and markets, conipleted work on his revolutionary invention 
railroads hauled all kinds 	for repacing horsepower with steamTheTom 
of products: coal, iron ore, 	Thumb, an experimental steam locomotive, never 

timber, cattle, grain, and 	got byOfld the test stage, but lt paved the way for 

finished goods. 	 more advanced locomotives. 
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The California 
Industrialization swept through England in the 18th 

century. However, the Industrial Revolution did 
gold rush of 1849 not occur in the United States until the early 19th 

increased public century.This is when people began to invent and use 

demand tor 
machines to do work that previously had been done 

by hand, increasing productivity and efficiency. 
coast-to-coast 

rad connections. By 1836, the Baltimore and Ohio Rail Road had reached 

Prevousiy, radroad 
Harper's Ferrv Virginia (there was no West Virginia until 

 
1863), with a 37-miie hne mto Washington, D.C. Sixteen years 

construction later, these raus had extended to the Ohio River at Wheeling, 

averaged 316 Virginia, opening up what wouki soon becorne a tracie route to 
the West. 

miles of track per During these early years the nation's rail system expanded 

year. But in ehe along the Atlantic Coast from Portsmouth, New Hampshire, 
to the Carolina states. Bot it wasn't possible to ride a train or 

1850s, the average ship goods all that distance by rail. People still relied on stage- 

jumped to 2,000 coaches, freight wagons, and coastal steamships. However, 
within six years of the founcling of the Baltimore and Ohio Rau 

miles per year. By Road, 200 rail lines formed in Arnerica. 

the time ehe U.S. 

Clvii War started 
Some railroad companies established different 

in 1861, more than gauges (distances between the inside edges of the 

30,000 miles of raus) for their own tracks, making it impossible for 

track bad been railcars to pass from one railroad to another. People 

soon recognized the need for a uniform gauge. In 
laid, almost as preparation for the building of theTranscontinental 

much as in all ehe Railroad, President Abraham Lincoln ordered that 

rest of the world. standard gauge should be 4 feet, 81/2  inches. Many 

think this unusual measurement, still used today, is 

a throwback to the width of Roman chariot wheels. 

Britain ultimately adopted the same measurement 

as its own standard gauge for wagon and carriage 

wheels, and later railroad equipment. Many early 

locomotives in America were British-built, so it 

made sense to accommodate this wheel width in 

the United States. 
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»r-Ums Mi 
Unites a Young Nation 
In an effort to bring the nation together by connecting the 
East to the West, President Abraham Lincoln, on July 1, 1862, 
commissioned the Union Pacific Rail Road to start Iaying 
tracks westward from Omaha, Nebraska. He also commis-
sioned the Central Pacific Railroad to lay tracks eastward from 
Sacramento, California. The two railroad tracks were to meet 
somewhere in between at an undecided location. The track 
would cover a total distance of 1,780 miles. 

After three years, only 40 miles of track had been laid. 
Even though Congress bad allocated $48,000 per conipleted 
mile of track as an incentive to each railroad, fighting between 
the North and South diverted attention. The U.S. Civil War 
of 1861-65 becarne the world's first armed conflict to use 
rallroads, which underscored the growing importance of this 
new mode of transportation. 

RALROADING 	9 
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Transcontinental Railroad workers received from two to 
four dollars per day for backbreaking 12-hour shifts, an excellent 

The Trans- wage for that time. A man's pay depended upon the kind of 

continental work he was hired to do. Laborers from all over carne here for 
the high wages, the prospect of steady work, and a chance to 

Railroad was the stay after the rail line was completed. Most carne frorn Ireland 
most massive civH (where the potato famine had forced many families to the 

edge of starvation), Germany, Great Britain, Central America, 
works project and especially China, where as many as 7,000 laborers were 
in history since recruited by the Central Pacific Railroad. Many second and 

third generation Americans laid track as weil: Mormons, Civil 
the Great Wall of War soldiers returning home, freed blacks who had been 
China. lt would slaves, and American Indians. 

m 	so 	nt! re 	am 	u The construction crews worked so hard near the end of 
the lines that they actually bypassed each other in their haste 

the digging of to outperforrn their rival crew. During one astounding day, 

the Panama almost two weeks before the two crews met, the workers laid 
more than 10 miles of track, a record that stands to this day. 

Canal early in After the tracks from east and west were joined at Promontory 

the 20th century. Summit, Utah, on May 10, 1869, a golden spike was driven to 
symbolize the now correctly named Llriited States of Arnerica. 
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. )Qs, w.t the nrcductkj of the seam ocornotive and rapid growth of 
ra 	ravel bytrao beerra more acessbte to the genP-raf popuIator. 

We've Come a Long Way, Baby! 
Railroad safety has come a long way since the early days of using 

a mourited flagman, hand and arm signaling, flags, and lanterns to 
direct trains. Messages for directing trains were once transmitted via 
telegraph and later by telephone to train operators, who wrote them 
on documents. At one point in history, these messages were tied 
with string and fastened to a stanchion or pole. The operator would 
then hold the pole out, and the message would be grabbed by some 

one from the moving train as it passed by.Today, trains have very 

sophisticated communication and safety systems that utilize modern 

technology like GPS. 
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• ODEN RAN ROAPS 

Modern Railroads 
Railroads, with their bw rollin.g resistance, offer the most 
effccnt and c: . ....:tive wa :.:": hau] passengers and heavy 
fregu !o'.g di: 	o'.'c'r lan. 	takes far less ei-cg: 'd 
fewer v:kers 	a mu -car train than the ..:cca1ent 
number of higiv trucks. The high labor efficiency comes 
from the fc.c. .h: num:ccs cc.'.:.o ::aveling along a guideway 
in dose orcr fl •j Qfl 

Raibrccs ::: ispo:: :eight and passengers over land in 
directed along fc.:b-guide paths. The raus, 

mc.c 	‚j 	C .3ng, 	'." 'c"s ai seel, 	te'1 like an 
in'.c::.ecl "T," rcc; be 	..c':. .:od, conc:. s:c, ar com 
pos:an crosstzes emhedded in crushed stone called ballast. Or 
their guide:c.s mc': 'e elevated above or buried bebow ground. 

r,t 

(tour per tie, tw 
on each stde)  

(two per te} 

t..o per te plate, 
on eich side 	1 21'T5PAO 

oftheraR extra 
tie plate holes used 
on curves and for respiking ! 
in different Iocations) . 	. 

.3 003 	seo per 
Most crossties are 8'/2' m: ie of t' 

long, 7" wide, and 	N.,, 
5" rngn. 	 . 

SU8GgADI 

Structure of a railroad track 

The standard 
gauge distance 
between inner 
sides of railheads 
1s4' 81/2'. 

"irrte, 

/ The roadbed depth 
ranges between 
6 and 30 inches, 

_depending upon 
se. Heavy train 
affic requires a 

aeeper roadbed. 
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A simple physics principle, known as rolling resistance, establishes 

that hard wheels roll with less effor -t over hard surfaces than soft 

wheels do over softer surfaces.To test this principle, roll a golf ball 

over a hardwood floorThen roll a foam rubber ball of the same 

size with the same 

force over carpeting. 

Which rolls easier 

and goes faher? 

LiJ 

— he Most 
inon inciude the 	- 

4 
de i ce .31 	:rcnon cl 

sE 
Fr nior 

%- 	- ii 	hou 
4............................................. !e.•. 	e 

\lodei R -. 	3ading  
in this paniphIet.  

The switch diverts wheels 	 fl,e frog aliows 
fron- c•re 	to the 	 wheet flanges to 
othe- . -.hen s.-itch points 	 cross running rau. 
are shifted. 

rr 

111 

th e  ,rang p- 

Parts of a tumout 
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Feight Tans 
Trains e categorize 	

.: 

freight .hv iiaul ar.±  
Unft r-s hau] a z, 	2 h or 	 . . 

comm:f: 	s co..autooLiies. 
Ilhev 	the same type 

Of car 	2eIween [wo poh--with 
noloa:.: -. 	unloaiing si:: 	•:.:een. 
These meins s1v deliv€: 	.ieiu 
to 	 saving :: 	time 
because thev don't have to be sorted in a 
c1assricaton vard and redt:s:: s - 

'Jtxed trc±'s, or gener :::. iandise irains. carrv a \'arietv 
.::arsThe.::.::ua1carsare 

 hau 1: 11 aukult 	 - 	s, so the rnixed [ram 

space-saving 
containers and :::.:: 	are also carried on ::i::ks and ships 
This mezhc2 uf C 	aves shippers ::nsiderable tf::: and 
handlmng e:::ist 	a;:-ntecring :he :::go from the .:tsher. 
da:::Ze, and ths 1ntenodal containers can ::.e as s:::les 
loaded on flatcars, or as ckeilosexks .2.: • containers stacked 
zwo-high. 

Everydaya 

uflt:t - of 

refrigerated 

boxcars ieaves 

Horida,headed 

for New Jersey 

with thousands 

of gaons of fruit 

uice on board 
Mode'  
&5s .t  
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Speciaiized Freight Cars 

Shipprsc 	:.;::.:s af railroa: c:: :lepending on the 
type oi c;;:u: 	 edeiiver 	a::• 	the loading 1  
unioading 	...... Fiat ca rs 	forrns used for 
car'ing inter: 	:.t:crs and piggyback trailers. They 
also carrv other f:s: 	Hu:: ding largo electrica1 generators 
and transformers. 	j: sections. 
veapons. Fiatcars car: 

unloaded bv intermo 
cranes or front the siae ov a 
large overhead container 
forklift. Thev corr: 	:: s?'eral 
variations: all-pur 	tich 
is fiat 	(fluh 
across cc 
with a supporting hulkhe 
that rum; down the center 
front end to end: bulkhead, 
with sturdv walls at either 
and depressed-cenrei witl 
depression in the piarforn. -- 
for lowering oversize loads 
enough to clear bridges. 
overpasses, and tunnels. Flush cc 	iyctu:'. 	sar 

IK 



In 1857 a Chicago 

meat packer shipped 

thefirst refrigerated 

cr, ch was cooled 

by paLing chunks of 

ice at each end of the 

:ar.Today's refrigerator 

ars have high-tech 

mecha nical or chemical 
Enclosed raitcars called boxcars ram. 	50 	 coolin machine 
to 90 feet Iong and carry general fre 	in plain 	

g 

cars or products requinng special 	ment 
or handling. 

Raiicarswit 

ab:e persnat a 

aften run in 

Iar7es, wncn are 

gven oriority over 

om& ra traffic. 

Re f -ated bocars ncknarned reefets hau a 
a....es s....t es fruit beef, cheese poulltr ,1f. fruft ji. 	es, 
and frozen focds rnantaned St mHus 10 cegrees E 

Covored hoppers, the most 
common k i nd ei freight car 
in North America,transport 
Ioads—such as grarn and 
sugar—that also require 
protection from contamna-

tin arid the weather,  
These cars en fly threugh 
thel eitern. 

;' 	T•:1 



- 	
' Tank cars carry liuurds, mostI' 

potroloum products such as 
- fuel oil and potochcniicals. 

• aIkI hCiLIiCIS  jike vegetable 
- oil and are sometimes 

• 	

• 	 • • prossurii•ed Sorne tank 
cars have special Iininqs to 
contifin hazarclous chernicals 
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Some speciatized railcars haul cargo such as livestock, 
industrial and nuclear waste, and automobiles. 

ThisTinity Raflcar Q2 carries automobiles 

AL 

:  g a 

Many modern Two main factors determine a locomotive's ability to move a 
train: the relauonship 01 its horsepower Co tractwe force, or the 

freight cars have amount of power producecl Co ehe amount of force exerted. 

a gross rad Two other factors also are important: the raus' angle of incline 
and the adhesion (grip of the wheels to the raus). Although a 

wo,ght(GRL) of single locomotive exerting a weight of as much as 70,000 
286,888 pounds, pounds per axle can pull many cars, two or more locomotives- 

whmhncludes 
distributed throughout the train and remotely controlled from 
the lead locomotive—may be required to pull very long and 

the weight of the heavy trains. 

car when empty 

(light weight or Reporting Marks 
LT WT) plus the  

Each freight car carries on its sides a variety of 
maximum weight, stenciled letters and numbers that reveal a great 
in pounds, of deal of Information about the railcar. Letters (and 

freightthe car logos) indicate the name ofthe railroad or leasing 
company moving the freight, such as "BNSF" for 

can carry (bad Burlington Northern and Santa Fe. Each car carries 
limit er LD LMT). a unique number so lt can be identified in rail yards 

Today's raibroads and directed appropriately. Another number, often 
preceded with "BL1' shows the date each car was 

testradcars 
i built. Other numbers give you the nside dimensions 

with a GRL of of the car, its weight without lad, or tare, and fulby 

315,808 pounds. boaded (gross weight).The maximum capacity 
(CAPY) in cubic feet also is stenciled on the car. 

20 	RALROADiNG 



Radial Steering Trucks 
A locomotive's "trucks" are the complete assembiles of drtving 

whe&s, axies, gearboxes, brakes, coil springs, and other parts-

mounted in a frame. Radial steering trucks are hinged to fiex and 

steer the wheets smoothly through curves. These trucks reduce wheel 
and track wear and provide better adhesion. 

Most of today's railroad locomotives are "fired" by diesel 
fuel. A diesel-electric locornotive, the most common locomotive 
in service today, has a main diesel engine, which runs a large 
electric motor called a traction attemator. The generator pro 
duces electricity to power the electric traction motors, which 
are mounted—one per axle—on the power trucks. 

Diesel-etectric locomotive with DC (direct current) traction motors 

1EELSET 

Diese-eIectric locomotive with AC (alternating current) Craction motors 

RAILROAD1NG 	21 



Electric locomotives (without 
a dies& engine) coflect current 
from overhead wires, or 
catenary, through metal arms 
called pantographs mounted 
on the roof. Others use a pick-
up shoe to collect current from 
an electrified third rail placed 
next to the running rails.The 
locomotive's internal equipment 
converts high-voltage current 
to lower voltage current. 

Locomotives, especially 
on passenger commuter 
trains, often push as weil as 
pull their trains. The train has 
a locomotive on one end and 
a passenger car equipped 
with an engineer's cab and 
duplicate controls an the 
other end. lt can be operated 
froin either end, so it doesn't 
have to be turned around to 
make a return trip. 

Stopping aTrain 

Elec nc 
A train stops by using an air brake system, which aHows the 
engineer to apply the brakes to all cars at once. An air com- 

multiple-unit pressor fills a main air reservoir, located in the locornotive, 

(EMU) commuter with compressed air. Then the air is piped through the brake 
pipe, which is connected from the locornotive and car to car 

trains are by hoses. When the train is in motion, air passes through 

self-propeued control valves on the brake pipe to an auxiliary reservoir in 
each car. When the engineer applies the brakes—releasing 

all cars (from air from the brake pipe—the valves move upward and let air 

eightto 12) can from the auxiliary reservoirs fiow into the brake cylinders. 
The cylinders then push against the pistons, forcing the brake 

be controlled shoes against the wheel rims. 
from one cab. The engineer releases the brake by increasing the air 

pressure in the brake pipe. That pushes the control valves 
down, allowing the air in the brake cylinders to escape to the 
outside through the valves. Then the pistons release the brake 

22 	RAILROADING 



The railway air hr 	am is 	because any air loss. ei*tier from manual 
release or an eine - 	!-uch as a car becoming detached. auto.naticaøy applies 
the brake 

shoes from the wheel -im. Compressed air from the brake 

ppe fiows IfliO ihe auiIiap: reservoirs and ehe air brake s 

tern is readv for the nexi sop. In 	tLllC 

On locomotives with e1ectr drive motors 	racrion locomotives 
rrotors and most subwav and other rapid transit cars. an  - 

eiectrc-magnetic system aiiows the motors to act as 	temporarv tue eectncty 

generators during deceieration. The elecnic31 CUrrent ptodUCed generated hy 
during braking is directed to large resistors, converted to heat 

and rhen released --no the atmosphere This is known as tracon motors 

forbraking is 

fed back into the 

At one time all freight trains had cabooses. But thes catenary or third 

special cars have been replaced with end-of4rain raiL This is called 
devices (EOTDs) equipped wiCh a bright flashing 

red waming light. also called flashing rear end regefleratiVe 

devices (FREDs).These devices—always placed on braking 

the last car of a train—alert train crews by radio 

signal Co problems dee :ted in the air brake syso 

An engineer can also 	ply brakes from 

the train through radio contact wiCh the EOTD 

23 
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Atfirst,raI 

passenger cars 

- were tittte more 

than stagecoaches 

onsteeirails. 

¶!1IiiI :::nger 

radcars 	even 

highway buses- 

as "coaches." 

-I 

Dallas Area Rapid Transit (DA,  RT) operates a Ught rail System 
along 44 miles of rail and serves an average of more than 59,000 
passengers weekly. 

11riöiriEI 	ttTpfT 
Railroads in North America (including Canada and Mexico) 
run on approximately 200,000 miles of track and are classified 
by the route-miles on which they operate and on the amount 
of revenue (for hauling freight) they generate within one year. 
The nation's largest freight haulers, with revenues of more 
than $467 million per year, are classified as Class 1 railroads. 
Although there are fewer than 10 Class 1 railroads, they own and 
maintain more than 76 percent of the track on this continent. 

Next are the smaller regional carriers, followed by the 
skort lines. These frequently handle Ciass 1 railroad trains once 
they leave the main lines. Lastly, there are the terminal rau-
roads, which typically switch and shunt cars around rail yards 
or in and out of factories and terminals. 

Passenger railroads are classified by their ridership 
(numbers of passengers) or by the regions they serve. They 
operate by what is sometimes referred to as a fixed-guide 
path, traveling along an established route. 
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Intercity passenger trains connect major cities, with 
stops in between at smaller towns. An example of such a 

Amtrak also system is Amtrak, which operates rail lines in 45 states. 

operates the Auto Commuter trains travel within a metropolitan region. 
The Metropolitan Transportation Authority in New York serves 

Train from Lorton, more than 1.3 bilhon riders annually in an area encompassing 
Virginia (south of New York City and surrounding counties. 

Rapid transit (fast public transportation, also called heavy 
Washington, D.C.j, rad or metro) serves passengers within and around the edges 
to Sanford, of cities. They usually are configured as subways that run 

Florida. lt you are 
on underground or elevated guideways. In Georgia, the 
Metropolitan Atlanta Rapid Transit Authority (MARTA) operates 

going on vacation, 248 rail cars over 48 miles of track. San Francisco's Bay Area 

you can bring Rapid Transit (BART) system has a unique feature—an 
underwater tube that links communities surrounding the San 

your vehicle, Francisco Bay area. The largest system is New York City Transit, 

too For shorter which carries more than 4 million riders per day over more 
than 700 miles of track and uses more than 6,000 cars. 

distances, Light rail transit systems—with their light rail vehicies 

Amtrak provides (LRV5), the modern version of trolley cars—are generaily 
powered by catenary and travel on smaller track. Buffalo, New 

comfortable York's Metrorail, which has 6.2 miles of track, is one such 
coaches, often example. In Oregon, the Metropolitan Area Express (MAX) 

serves the greater Portland metropolitan area along more than 
with food 35 miles of track. 
service cars. Monorail trains, also classified as rapid transit, are sus- 

pended from an overhead track or set on a single rail. They 
generaily are used tor short runs such as at airports or between 
other dose transportation points, in arnusement parks, or at 
other attractions. 

1 I1f 
In 1971, the U.S. Congress created the National Railroad 
Passenger Corporation—called Amtrak—to take over and 
operate the nation's intercity passenger rail service. This 
national service was established to relieve the nation's 
private railroads of all passenger service, which had become 
unprofitable because of competition from automobiles and 
airplanes. Amtrak operates some commuter lines under 
contract to local transportation authorities. 

26 	RAILROADING 



zr 

Te e:ej:: 	\cea: Coid 

g- 

- e'ver. Sc:. Mae. ai 
D.C. 	

1iidwe::. 	Seas: 

GE Genesis Ne. & 	 tour commemoialive loceinotive. 	 rak. 
These trsansscrossec ehe Unit.ed St a tes fromMav 2011 to 

	
ak's 

d)thA,ery ExhibtTraintour.  

Standard Time 
Before this -:on s 'iron network" con.  
North America eac.' town set its docks by the sun. So time v 

from place to place, with the time in towns to - west runnir 
minutes behind the time in towns to the e: 	:ravel increased on 
the railroads, it became obvious that 	 ould no longer rel, 
on scheduled service based upon publi ::.:ables.To make the 
coordination of train amval and departure times easier, the rail industr 
agreed to Set all its docks along a line to one operating time. 
called railroad standard time, later shortened to standard tim 
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To improve train control, railroads divided the tracks 
into sections called blocks. A block operator stationed at the 
entrance to each block would allow one train into the section. 
No other train could enter that block until the first train had 
left. Block operators communicated by telegraph and telephone 
to inform other operators of each traiifs movement in and out 
of the blocks. This way of separating trains by space was better 
than separating them by time, but it still depended too much 
on human intervention. 

At junctions and terminals (called interlockings) where 
trains may change tracks, interlocking signals give lighted 
commands to the trains. Originally a worker in a signal tower 
or a station building would set the routes and signal displays 

Horn Signals 
Engine Horn Meanng 

"0" is a short bast; 

is a iong hOst. 

o Apy hrakes. Stop. 

00 Engineers answer to any Signa unless 

othere.nse specitied, 

000 \Jvhen standng, back up; When runrkng, 

stoc cl next station. 

0000 Engneer's request tor Ognais. 

0000000000. etc. Person er keestock on trank sedes of shori b0sts). 

etc. Aporoachnq stabons, junctions, or rakroed crosslngs 

Ci grade 	series Ok ong basts) wkttout stoppmg. 

00 i 	second senden s oowng: eck tor 

other Irans to signaL 

000 Fkagman to go out to protect rear of train, 

Reease brekes. Proceed. 

Train is aporoecHng public crosslng eI grade. 

Flagman mey returrt kram West er south. 

Flaarnan mey return trom acer er north," 

These nern siancO mey ne Ioiowed by '0 	er '00 	er 
000" wOar severel trecke ere in usThe number o,  shon 

OaOs correeaonds to the trank nunrber. 
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to permit the trains to enter the interlocking area. Complex sets 
of lighted signals with many aspects conveyed commands so 
that the triin engineer would know what speed was permittecl 
within the interlocking and what type of track change to expect. 

With the invention of Centralized Traffic Control (CTC) in 
1927, remote operators called dispatchers were able to control 
interlockings by working with Iighted track diagram panels 
called CTC machines. Nowadays, dispatchers—hundreds or 
everi thousands of miles away from the actual track site-
control these interlouings with computer graphics displays. 

2-block, 3-aspect signaling 
1 	 2 	 3 	 4 

in this basic block layout, each signal is spacod a safe braking distance 
apart based on the maximum permissible speed for that section of railroad. 
The signals (1, 2, 3, and 4) can display three colors, called aspects, and are 
defined as follows: Green means "proceed at up to maximum permissible 
speed." Yellow means "proceed at reduced speed; be prepared to stop at 
next signal" Red means "stop." 

In the 1870s, thanks to the invention of the closed-track circuit and 
track relay, railroad employees could detect the presence of a train 
on the rails and know whether it was occupying a block. Later, in 
1911, the railroads developed a system of electromechanical devices 
and circuitry called Absolute Permissive Block (APB) signaling. In this 
system, trains operate with full signal protection based on automatic 
train detection by the track circuits. 

With APB signaling, the trains themselves control the signals. As 
a train enters a block, which is an electrical circuit, lt shorts out the 
circuit and activates a STOP signal, which warns other trains not to 
enter the block. As the train moves ahead, a signal at the entrance to 
the next block gives a lighted command (called a signal aspect) to the 
train indicating whether or not lt may enter. If the signal displays a 
permissive (GO) signal allowing the train to enter, it also may show 
one of several permissive signals that convey the maximum speed 
permitted while the train passes through the block. 
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Safety First 

Eerfwairs. 
ause 	 - 	 ah. 

semeire 

thS 	tor. 

a 

o. 	ts erarce, 

ai 	fle 

Operation Litesaver 1n 	. c awareness pro- 

gram that promotes r 	. 	 . educating drivers 

about the darigers of high.. a . 	 . 	 crossings. OLI is 

dedicated to reducing crashes, injur'es, and deaths 

at intersections and on raiiroad property. 
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A train cannot suddenh 
steer its wav out of troubie 
ahead. The National Safetv 
Councii calculates that a 
ioaded train of 100 or more 
cars needs better than a mtl 
10 stop—that is the length 
oi 18 football fields. So lt is 
vour duty to stav out of the 
trains wav. 

Look for sigos varning 
of raus ahead. 

• Pavement marked with th 
letters RXR and, often, a 
stop line in advance of the 
grade crossing. 

• Circular vellov warning 
signs that say RR Xing. 
Applv brakes vhile 
\vaiting at the crossing. 

• Crosshck. white 
reflec:: :c X-shaped 
sigo t 	Railroad 
Crossing. ias the same 
mean : :- . vieid sign .A maller sig: 
helow the crossbuck indicates multiple 
sets of tracks. 

• Diamond-shaped veilow sign with track 
designation in (he center means to stop 
15 feet back from the raus. 

These sigos are knovn as passive tz'aming 
devices because thev are not mechanicaliv 
operated like gates and flashing lights. 

p 

If you think that highway-rail grade crossing signals 

are not working, immediately call 9-1-1 and report 

the problem and location.Ther, contact the railroad 

at the toll-free number posted on a signal building 

or cabinet at the crossing. 
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Busier raiiroad erossings requ 
arniug deiices such as a crosshuck wuh aRer-
3ting flashing red Iights, a bell, er lights and 
211s in comhination with gates that drop. 

Drivers can avoid accidents if thev respec 
nie pover and speed of trains. As trains 
approach head-on, thev appear to he moving 
siower than thev realiv are. Surprising:. :nanv 
train-car collisions are the resuit of an matten-
tive driver plowine riht into the side of a train 
alreadv across . 	vav. Know this: A collision 
with a train is 	: nes inore likeiv to result in 

ath than a LiaDii otween [wo cars. 



7Nays Expect aTrain 
You 	7 :cly on train schedules to determirie when a train 	yes' in'gine 
rnig 	:css a highwav-rail intersection. Proceed through a 
crossing oniv ii vou are sure you ran safeiy rross the tracks. lf 	a 3000-pound 
vour vehicle stalls or hreaks down on a rrossing, get everyone 	vehcle crushing 
out imrnediatelv, move awav from the tracKs, then rall ihe 
police to head off tle next train, 	 a 12ounce 

Every,  vear, many people are killed because thev walk or 	soda ran on the 
plav on or near the tracks. The railroad right-of-wav is private 
propertv. Of rourse vou mav cross the tracks at a public grade 	pavement That u 

crossing, bin then vou must move on; otherwise, vou are 	wna happensto 
trespassing. The law is for vour protertion. 

a rar htt broadstde 

byatrabn. 

ofc s 	c.s bj-s 
OtrS 

N e -v e r 	Vc 	li jcd,n, ctes 
nardo;,n 

o :he 

Never cr .e 

Never stoc 	. 

Never 	 Dfl: 

rJeve 	sss ic 
- 

Never 55q h e 	k  

grJ 

a c 	o ga 	- 

Never raceco-'c 	'c-cf 

Neve, 	, :o bc 	:c 	- s -c. V o 
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pall 
tforz. As on 	n clear 	ing, another rnaV,  s000 

Don'tforgetThe fo]1ov or corne 	other direction on an adioining 
track. So, a1vav 	d with caution. 

trackandactve Onhoard a 	a should observe all posted satetv rules 
warntnq signa s and ohev the conductor, vhose word is 'the law ' on ihat trarn. 

Dont trv to hop off or on a rnoving train. Dont loiter in 
usa electncay. 

vesnbules between cars or run through the tratn. Finallv, do 
not toniper with such emergencv devices as emergencv stop 
c 	xes. fire extinguishet 	 and 

Be c 	of o 	;ts 	 avii 	y 
haggage in 	a.c. Oft 	a Good Turn bv helping 
fellow travelers vith the. 	e if they appear to ha havmg 
difficu]tv, or by holding 	.pen. 

\Vhether aboard a tram i itist crossing the tracks on 
the wav to a friend's hause, think safetv first' and vau will 
alwas have a good trip. 
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Safety Tips forYou 
• Avoid walking on tracks.Trair 

tracks are not only dangerou 
they ara private property. 

• Avoid fishin9 or diving from a railroad brice 

or trestle. 

• Take an altemate route instead of walking 
through tunnels, which allow very little clearan 

• Resist the temptation to place items on tracks-

even coins to be flattened. 

• Leave switches alone. 

• Stay away from rolling stock such as sidelined 
cars, track rnaintenance equipment, piles oftie 
ballast, or stacked rau. 

1J 
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Many people believe there is no experience more exhilarating
cl  than standing trackside an dlicking a camera as a restored 

stearn Iocomotive rushes by, or flying down the raus on a 
high-speed train. Railfans love the history of railroading, the 
thrill of traveling "on the iron road," or the fun of reading 
the marks on freight trains. So visit a railroad museum, learn 
about rail preservation, attend a prototype-train event, or take 
a train trip and become a railfan yourself. 

The Erst question you need to ask when planning a rail trip is 
cnn i get to my departizre potnt front here? If passenger trains 
don't stop in your town, you will have to make arrangements 
to get to a station. Once you know 
u'here your starting point is, you can 	-. 
plan a destination point. 

Consider these questions before 
you finalize your trip itinerary: 

• What is the purpose of the trip? 
To ride an historic train? 
Visit a particular City? 
Photograph scenery? 

• How much time do you have? 
Aday?Aweek? 

• How much do you want to spend? 
Food on board? Sleeper car? 

• What kinds of trains depart 
from your starting point? 
Commuter? lnterdity? 

ro 
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Now you can shape your trip. You may buy vacation plan- 
ners and local sightseeing guides, but you must get a railroad 

Westbound and timetable for the train you wish to take. You can pick one up 

southbound at the train station or print one from the Internet (with your 
parent's permission). Or you can request one by mai!. Study 

trains carry the timetable carefully. lt is füll of information that you must 
odd numbers; understand if you want to have a good trip. 

From the timetable shown here you can see that Amtrak's 
eastbound and Crescent, Train No. 19, makes a daily departure (Dp) from 
northbound New York, New York (designated "Mile 0") at 2:50 P.M. Refer 

to the key for "On Board Service" and you will discover that 
trains carry reservations are required for coaches and sleeping cars, and 
even numbers. that food is available in the dining car and the lounge. You 

will find more information under the "Symbol" column; the 
timetable includes a key for symbols and reference marks. 

A heavy arrow indicates that the train does not stop until 
it reaches a station marked "(Ar)" for arrival. However, you 
may see symbols to the left of the arrival times, which indicate 
that passengers are allowed, under certain circumstances, to 
board or debark at specific stations. So if you boarded the train 
in Washington, D.C., your first opportunity to get off the train 
is in Culpeper, Virginia. 

Now that you know how to read a timetable and have 
decided where to go, are you ready to buy a ticket? You can 
make a reservation and purchase your ticket in person at the 
train station, by telephone, or on the Internet (an adult must 
do this for you). 

Once on board, von will give your ticket to a conductor, 
who will punch out your destination station on a seat check 
and give that to you. Your name is not on the seat check, so 
take it with you when you move about the train. 

Notice that afternoon and evening arrival and 

departure times are listed in bold numbers, and 

time zone changes also are indicated. If you rode 

from NewYork to New Orleans, how many nights 

would you spend aboard the train? 
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Remember to bring a map along so you can 

figure out where you are and recognize prominent 

geographical Iandmarks along the way. Amtrak 

partners with the National Park Service for a 

"Trails and Raus" program. During certain months, 

interpretative guides talk to the passengers about 

the areas through which the train passes. 
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Railroad Expressions 
If you are a true railfan, you will want to know the history of some 
of the railroad expressions used today. 

Full steam ahead—Go forward at the greatest speed possible, or with 
as much energy and enthusiasm as possible.The expression comes 

from an instruction to the engineer to power up a steam locomotive. 

Highball—A signal for a train to proceed.This term comes from an 

antique signal design that had a large ball on a rope, which hung 
from the top of a pole by a pulley. When positioned at the top of the 
pole, the ball was an indication to proceed. 

Jerkwater town or one-jerk town—lnsignificant or out-of-the way. 
Often along main lines but where train crews gave only one jerk on 

the tower spout to top off locomotive tender water tanks. 

On the nght track.--Going the right way, following the right 

assumptions.This phrase comes from a train ready to go on 
its assigned track. 

One-track mind—A mmd that thinks about only one subject, like 
a train that foliows one track and never switches to other tracks. 

Railroaded—Pushed through hastily (as a law) so there is no time 

to consider objections.This dates back to a time when farmers and 

other rail shippers felt they were being taken advantage of by high 
railroad freight rates. 

Sidetracked—Distracted from the main subject or forced off one's 
intended course. In railroading, it means a car moved off the main 
track to an auxiliary track. 
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lf you want 10 be a raiiroader, you can follow nianv career tracks. 
lt is much like entering a ciassification vard, with certain rails 
leading Co railroad operations, others to management, purchas- 
ing, engineering specialties, even public relations and corporate 
communications. Most Class 1 railroads have more than 100 
ciassifications tor positions inciuding mechanic, signal and 
comrnunications worker, marketing and sales representative, 
lawyer, accountant, survevor, track foreman, and station agent. of American 
All are important tor the smooth operation of the railroad. Railroads 

To work for the railroad, vou muse be in good physical 
shape anti have a high school diploma (at nie minimum, maintains a web 
although a coliege diploma is preferred). You will have an edge pageffiaeho 
if vou have work experierice in railroading or other related 
fields of trans 	.iion, mechanical talent, and the ability Co links :a other 

:gency situation. pac9s •vee 
• 

Railroad Organzacrn career information 
 

ave :: 	basic components. canbefound.Go 

1. Fixed plant—track, track bed, supporting structures like  
bridges and trestles abc ut-L s c sreers. 

2. Rightsofway—strips of land tor track, stations, anti 
other buildings 

3. Rolling stock—Iocomoeives, freight cars anti passenger 
coaches, sleeper anti dining cars, work trains, and track 
ins: 	tion equipment 

4. FTnancial stnicture—capitai funds tor the purchases of large 
:eil as operating funds tor day-to-day expenses 

5. Human resources—emplovees in the ranks of Labor anti 
management who make it all work 

All these different components give any individual who in 
interested in nie railroad industry a variety of career opportuni- 
ties from which Co choose. 
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Model railroading is an educational hobby whose popularity is 
growing. Model railroad clubs exist worldwide and the number 
of individuals operating their own model railroads is increasing. You can begin as 
Model railroads often have amazingly realistic scenery and 
frequently these modeled scenes represent portions of actual a modet radroader 

railroads. Many are now operated in the same way that real- with a smaH 
life railroads are run. 

Your local model railroad clubs and hobby shops can heip layout. Exand it 

ou plan your layout. As you proceed, you may find that you es yourtime and 
are more interested in Operations, in building cars or structures, 

manev permtt. Be in building scenery—or all of these. Attend public train 
shows in your area. Often, you will be ahle to buy secondhand patient and do 
items and sometimes complete layouts to save money. Model 

i 
your best on each 

railroading has so many options that it 	easy to learn about 
those arei 	that interest you most, model so that lt 

ii give you a 

	

As your nteres n „his hobby grows, consider jaining 	lifetime of service. 
he Narionai Mode Raiiroad Association, Currentiv, 

there 
 

are 	than 25 , 000 members woridwideYour 	 _________ 
BSA und councfl cnn ut you in touch with qualified 
NMRA members who are wiUin to serve ne counsel-
ums tor the Raiiroadinc merit badce. 

Scaes a nd Gauges 
Scale, in model railroading, refers to the proportion of a model 
as lt relates to the size of the real object. For example, a :48 
proportion means the modells 1/481h  the size of an actual train. 
Scale may also be expressed as a length measurement on the 
model (in fractional inches or millimeters) that represents one 
foot of length On a life-size (or prototype) train. While model 
trains come in many scales and gauges (some are large enough 



to carry passengers!) the most common sizes are referred to as 
No. 1 (G), 0, S, HO, N, and Z. 

Gaugoisthe 
The G scale, or Na 1, is the largest scale and is most often 

distance used in garden or outdoor model railroads. 

measured • The 0 scale dates back Co the 1920s when mechanical 
or windup toy trains were common. Each ¼-inch on an 

between rads. 0 scale model represents one foot on a full-size train, so 
The terms scale the model for an 80-foot passenger car will be about 

and gauge are 
20 inches bog. 

The S sca!e is about ha!fway between the 0 and HO scales. 
often contused.  

The HO sca!e is currently the choice of the majority of mod- 
____________ elers. This scale takes about half as much space as 0 scale. 

• N scale equipment is made Co accurate scale, yet its sma!! 

Toy or "ein plate" size takes only about half the space required for the H0 
sca!e. Reducing the space requirernent allows mode!ers Co 

trarns are not use broader, more realistic-booking curves. 

true ¼-inch scate • The Z scale is the newest and smallest scale and was 

because they are made possib!e by the deve!opment of precision submin- 
lature motors. 

shortened to run North America s rai!roads operate on standard gange track 
on sharp curves; a wiCh raus spaced 4', 8 1/2" apart. Some tourist railroads in 

tinpiaee passenger places such as scenic areas or at amusement parks operate 
on narrow gauge track with rai!s spaced only 3 feet apart. 

car may be on!y Model railroaders add a !etter "n" and ehe track gauge Co the 

6 inches ong. scale name (0n3, Sn3, or H0n3) when they refer Co narrow 
gange mode!s, 

linpiate trains 

also run on 

three-raii track. 
'f'IrIursII1MU!.cIChart  

Name 	 Scale 	Reationship 	Gauge 
(In inches) 	(To actual size) 	(In inches) 

G (No. 1) 	.375 	 /32 	 1.766 

o 	.250 	 1 /48 	 1.250 

S 	 188 	 1 /64 	 .875 

HO 	 .138 	 1/87 	 .649 

N 	 .075 	 1 /160 	 .353 

Z 	 .055 	 1/220 	 .250 
1 
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Layout Design 
a :avcuz :5 a 	f fun. b:: vu nee to hnk abcu 

how mcb sace ;cu have bere vn. :hx'se ' - ur scale. 
Mcdeiers buid vi;sm haser:ents. auics. anc garages. li vn.j 
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Layout Constn.ction 
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Building scenery provides a setting for your trains. For a good 
starting point, assembie a few of the simple plastic building 
kits and set them in appropriate places on the benchwork. Use 
a pencil to sketch in roads, rive and other landscape f anires. 

Add a bi-levet track to lengthen the run and ahow tor marc bridges and 
mountainous scenery. However, you will have to test yeur locomotive 
to see how many crs lt can pull up the grade, or ramp, between the 
levels. As a general rule, a grade should not exceed 3 percent (the track 
rises 3 inches in height per 100 inches of ength). 

Use a concealed-fror-vew track to hide the Irain in a tunnel beneatn 
a meuntain er beh,nd a hackdrop.This ets you stop the train tor a tew 
moments to give tho etfcct of a enger trip and a arger layout. 

install a crossover, made up ei twa facin q  trank switches, to allow e 
train to leave one trank and move ente a parallel lineThe term 
"cressever" is sometimes conrusert with a crossing, where one trank 
cresses anorher at an angle. 

tncorporate a wye i l pronounced"Y"). 
an interesting trank arrangement 
made up of three turnouts see the 
wye diagram'. lt is used to turn a 
train er ocomotive. Throw swtch A 
and proceed througb one leg of the 
wye until the 	is clear er past 
switch B. Throw s\vitch B behied the 
train and then reverse direcuon 'o 
hack through the adjeinng leg of the 	JWYE

w 	r ye to clea switcb C.Thow switcb c e 

in front of the locomotive so yen nun 
return to the starting poinr switch A) 
heading in the epposite directiee, 

Add a group of switch tracks to make a classification yard where freight 
cars are sertod und connected to form trains, Arrivirig trains often have 
cars tor several destinations mixed togetherThe yard crew sorts these 
was ir 	headed to, one destinatien and thea puts the groups 
in ord 	. ery, 
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You can create a rolling landscape by taping crumpled 
newspapers, paper towels, or bags to the plywood. Dip strips 
of paper toweling in soupy plaster and drape them over the 
newspapers in several Iayers. After the plaster sets, paint your 
landscape and add details. 

You can buy modol trees, or you can make your own 
from dried weeds, twigs, and fibers from old furnace or air 
conditioner filters. For extra texture, use commercial products 
such as groundup foam rubber or dyed lichen. 

Notice details in your neighborhood like signs, sheds, 
people, telephone poles, and animals. Think about how adding 
similar kerns to your scenery will make your layout corne alive. 
While you are looking around, pay attention to how nature has 
weathered buildings, cars, fences, and equiprnent. If you want 
your models to look more realistic, "weather" thern yourself. 
Tone down bright plastic buildings by spraying thern with a 
light coat of clear dull finish, er apply a wash of thinly diluted 
India ink. 
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Mu srews should ever be dnven down 
tHrou9h the top. See figure7 
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Rolling Stock 
You can h:; loc..notives and rolling stock for your railroad 
'readv-to-un." Or vou can buv kits. which come in various 
levels of difficulty and detail, from easv-to-assemble with 
simple details to difficult with elaborate features. Some people 
like ktt-bashfng, or combining parts from two er more kits 
(along with kerns found around the house) to build 
an item that is hard to find, unavailahle, or original. 
Kit-bashing aliows you to use vour imagination and take 
advantage of prernade parts. 

\bu can build rolling stock frorn plans, parts, and 
iaterials—a practice called scrarch building This requires 
Ilowing well-detailed plans and studving prototvpe Photos 10 

:iake the needed parts. Manv modei railroad magazines feature 
such plans and make parts availahle for cars and locomotives. 



Same maeTers Tike to bt, i ur 	stnictures create 
a City so -2.  

Po ,  ~2 randConUo 
;: manv vears, two-rail scale lavonts have been run hy 
DC (direct current) power packs piugged into a wall outlet. 
Power packs include a transformer to reduce the 110-volt 
AC (alternating current) house voltage to about 18 volts before 
a rectifier in the circuit converts lt to 12 voRs DC. A rheostat 
adds variable resistance to rhe circuit to control the voltage 
(speed) while the DC polaritv determines the train's direction. 
Manv accessor)es operate on AC, so most pover n acLs have 
extra wiring terminals laheled for this purpose. 

Digital Command Control (DCC) is a new 	for 
controlling two-rail lavouts with simplified \viring. Each 
locomotive contains a decoder tRat can he linked 10 a specific 
throttle control or cah through the system's minicomputer. 
Throttle settings and other commands (rom the cah are 
broadcast as high-speed digital sionals tRat travel through 
the entire layout. The locomoti.. •: - Ioder responds onlv to 
signals (rom its assigned cah tc :erate the locomotive. Thus, 
DCC aliows mauv locomotives re operate under individual 
control at the same time on a layout. 
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Care of Equipment 
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Clossic TrUInS 
Kaimbach Publishing Companv 
RD, Box 1612 
Waukesha, \VJ 53187-1612 
Toll-tree telephone: 800-533-6644 
Website: http:;;ctr.trainscom 

\lode! Railroari Xeivs 
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Website: 
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Railfan & Railroad 
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Website: www.railfan.com  

Railroad Mode! Craftsrnan 
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l\TehsI te : www.rrmodelcraftsman.com  

ilua Age 
:-5 Hudson St. 

\v \brL NY 10014 
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Toll-free telepl  
Vehsite \v\vw.trp:::ac 	.com 

Organizations an d Websites 
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Toll-free telephone: 800-872-7245 
Website: ww - 11r .com 

Assocation of American Railroads 
425 Third Stre 
Washington. DC 2f -02-1 
Telephone: 202-639-2100 
Website: www.aar.org  

Federal Railroad Administration 
1200 New Jersey Ave. SE 
Washington, DC 20590 
\Vebsite: www. fra.dot.gov  

National Mode! Rai}road Association 
RO. Box 1328 
Soddy Daisv, TN 37384 
Telephone: 423-892-2846 
Website: www.nmra.org  

National Railway Historical Society 
505 South Lenola Road, Suite 222 
Moore 	J 0805' 
Teir. . . - - 7-6606 

hs.com  

Operation saver 
425 Third St, 5W, Suite 915 
Washington. DC 20024 
Toll-ftee telephone: 800-337-6224 
Vehsi te: \v\vw.oli.org  
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