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Preface

We are {n the midst of a microprocessor technology revo-
jotion.  Capabitities that formesly required expensive,
multipie integzated circuits are now avaslable as a single
chip rucrocontrolier costing only a few dollars. These
chips enable contro] of numerous devices since custom_
scftware can be pr programmvd in. These microcontrollers
allow manufacqurers to develop products to precisely conteol
locomotives — as well as lights, sounds, switch motors,
and other devices on the layout. This mn wim has openad up
a whole new dimension for model railroad operation,
which is the basis for atractng the next generation of
model railroaders. And we are oniy at the beginning of this
journey. As the information technology revolution
continues more powerful microcontrollers with lawer costs
and more featres will be available for use by the mode]
ratroad hobbyist. Ths trend towards more capabilities at
fower cost is projected o continue long into the furure.

New invenuons are difficult to explain to those not
famitiar with the technotogy employed. Digital Command
Control (DCC)is noexception, and this is the fundamental
reason for the preparation of this book, Our goal is to
provide readers with accurate and comprehensive informa-
tion regarding DCC technology.

Historiceliy, tecbnical advances suffer from erroneous
raporting. When the first stcam Jocomotive was vnveiled,
it was widely — and erroneously —— reported that the
humasa body could not survive speeds above 29 miles per
hour. Reponts of the first Model T automobile included
predictions of social upheaval due to speed, acridents, and
death. Recently, claims have been published stating that
cellular telephones might canse bramn cancer.

Following this hisiorical rend, errors and misconceptions
abowt DCC sometimes anse. This often results in con-
fusion about the benefits of this new technology and often
makes DCC look much more difficult or expensive than it
acmally is. Our intentis to clanfy these misunderstandings
and dispose of myths surrounding the use of DCC

technology.
<
/,

F 4 /%/»\ %"“L)

Stan Ames

Rutger Friberg 7

This book’s emphasisis educationai. [t 18 not written for
entettainment, a2nd does not contain b2autiful color
photographs of gorgeous scenery or superbly detarled
locomotives. But knowlecge itdoes have ~ and lots of it!
. With careful reading and reasonable thoughiy everyone can
become well-versed with this new form of model railroad
comirol. We hope you enjoy the informaton.

The authors of this book are members of the National
Model Railroad Association’s (NMRA) DCC Working
Group, and have been involved with DCC since 15 early
days. Ed Loizeaux. a non-technical person, strives 1o make
complex topics easy 1o understand by the average modeler.
Over the years Ed has published several amicles and
presented several chnics for the entry level DCC uaser.
Rutger Friberg is the model railroad editor for Allt om
Hobby (the model railroad magazine in Sweden) and
prolific DCC author  His expertise 8 with detziled circuit
desipns and cvstom clectronic projects that go beyond
commercially available produsts. Stan Ames spearheaded
the creation of the NMRA DCC Standards and
Recommended Practices.  As original Chairman of the
NMRA/DCC Working Group and the past Chajrmar of the
NMRA Cornformance & Inspection Coramittee, he bnngs
a unique perspective 1o thus book. His knowiedge of the
NMRA DCC Standards, Receramended Pracdces, and
product specifice is hard 1o beat,

Thts book s dedrzzied to Dick Andrews, Chaymarn of
the NMRA Technical Department duning the formative
years of DCC, the NMRA Board of Tnistees who made the
boid decision to create DCC Standards and the NMRA
DCC Working Group. NMRA DCC and thus beok are the
result of a comumunity effort. Since 1992 the DCC
communty (manufecturers and model raiiroaders alike)
has worked long and hard ¢ bring forth a high quality,
mulil manufacwurer, modem mode! railroad control sys-
tem. DCC wouid never have evolved without their efforts,
We are all indebled.

%W%ﬁw%

~ Ed Lotzeaux

Acknowledgements

The avthors readily admit this book was a much larger
undenaking than originally envisioned. Just when we
thought the book was finished, numerous excelient ideas
amived from the DCC community, friends, and others.
Incorporating all these ideas was almost like writing the
book for a second tire. Now that everything is finally
finished, we'd like to gratefuily acknowledge the
contributions of the many people who assisted with this
project as follows:

Dorothee Asmis for extensive manuseript word-proces-
sing and dirgram creation. Ths entire DCC working group

for all their support andespecu)ly Michae! Greene, Brian
Brmt, fohn Balogh, and Seth Neumann for image scan-
ning, proofreading, coordination and general advice. Bob
Backway for his conributtion on DCC couplers. Mikal
Pruntt for the use of his enjoyable cartoons. Dr Stanley R.
Amzas, Sr., Bill Schaumburg, and Sarah Rohde for copy
ediung, minor rewnting, long hours, and general enthusiasm.
Marttias and Maria Stenbom for layout. The NMRA horne
office for thetr excellent assistance in seeing this project
through. And lat’s not forget our families who have lived
with cur absence during the preparation of thiy book.
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Foreword

“Standard”— derived from a Middle English word
meanipg rallying point. Even if you irizd, it would be
difficult to invent 2 more telling, more compelling origin
for thc word.

Historically, the serting of standards was the “raliying
point" for our National Mode} Railroad Associafyon.
Formed in 1935 and now the largest organization devoted
to the hobby of scalc modsl railroading, the NMRA has
geveloped a rich tradition of service to the hobby. Itis an
honor o preside over the NMRA as we continue that
tradstion by seuing standards for Digital Command
Conirol, an innovavon thai, 1 believe, will transform the
“world's greatest hobby™ as we enter the twenty-{irst
century. .

DCC standerds could not have amjved at 2 more
approprate time. With the phenomenal growth of interest
in prototypical operatior, DCC will find a large angd reedy
audience. As important as standards are for our hobby,
they dohave one limitation: they are nota ""how-to" guide
The book you have in your frands 15 just that. In addition

. NMRA Officials

A

ob Charles
President NMRA

Atz

Matthew A. Katzer

Ron Gaires
Chair NMRA Technical Deparment

7

Volunteers /
;. David L Cooper
Chair NMRA Eleeincal Committe

£ AR

Brian Barnt
Chair NMRA DCC Workin

3(’767\.&/'/

fchn W, Hermaason

Elmer T. Beachley

John E. Kabat, Jr.

John W. Mann

Garrett Paine

ikt

Michael Greenc

Nal Oxhandler

§ A0

Kea Wilimotl

O, T okl

L A oxHa~plth W
Wt

Chair NMRA Working Group, 34-95

to helping you evaluate and appiy ths iechnology, it mey
lead you to re-think opzrations on your railcoad, adding
more {un and realism.

This book and the DCC standards are the result of
thonsands of hoursof volunteer and professionalzffort. To
those who worked Yong and nard to develop our standards,
and (o the authors of this book, all modelers owe a debt of
gratitude. We are grateful, too, to those manufacturers who
kave made suggestions for revisions or additons to (his
book. While the National Model Railroad Association
does not endorse any manufacturer listed herein, we are
pleased to be able o provide, for informational purposes,
a histing of products available as of this writing. The
manufacturers and DCC Working Group volunteers hsted
below apd on the next page have reviewed the contenis of
this book, and affix their signatares as indication of their
suppors for the information provided. Happy modzling!

Robert W. Charles, Prassdent
Nationa} Model Railroad Association

013

Bree Srecen)

Willcam L. Brawn, Jr.

pond Bl

Karl Kobel .

£ Mnde

Douglas E. Menke

WAL Lo
b Baloph

John C. Balogh
Chzir DCC SIG
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