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Outside of a dog, this book should be 
 the rallyi st's best friend. 
Inside a dog, it's too dark to see anyway. 

Ɍ with apologies to Groucho Marx  

This book was begun the day we ran our 
first Road Rally. Really!  

Because we did not understand the basic 
term ȑTransit ZoneȒ on this first event, we 
made some spectacular blunders (as told in 
the There We Were  story at the start of 
Chapter 1). 

That evening, after we und erstood our 
blunders, I scribbled a note to myself: Rally 
Book ȉ Transit Zones. This note eventually 
took residence with the hundred other notes 
I had accumulated on various lifetime 
projects that I would someday undertake. 
On every rally, I would scribble  more notes 
and add them to the pile.  

Then, several cultural and socio-economic 
factors conspired against me and forced me 
to actually begin the book . First, the 
company for which I was working went 
belly -up, giving me ample time between 
jobs. Second, although there were many 
excellent books on the topic, most were out 
of print or outdated enough so that a fresh 

look was called for. But, most important , 
there was a large contingent of rallyists who 
had done a number of events and were 
becoming adept at the basics of the sport, 
but did not know where to go next. Their 
results would plateau and the prospect of 
devising a navigation system and selecting a 
competitive class after running Novice for a 
year was daunting. 

So, this book is written not as a how -to-
rally, but primarily as a how -to-do-better in 
rallying. We begin with an introduction to 
the sport and how to get into your first 
event. Then, the book follows with a series 
of chapters on topics that are roughly in the 
order we became interested in them over the 
years. Some of the later topics are fairly 
esoteric. It might seem incredible to a 
novice that anyone could be concerned that 
their tires are h eating up at a slower rate 
than those of the car which measured the 
course. But, five years later when you're 
trying to break out of a four -way tie for first 
place on a National Rally, these things 
suddenly become very important!  

This book is suitable for a wide range of 
rallyists, from beginners looking to get into 
their first event, to the teams interested in  
getting out of Novice class, and as a 
reference for experienced teams. 

 
 
 
Preface 
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Now for a couple of caveats: First of all, I 
am a navigator (I drove a rally once, but this 
is the last you will hear of that  endeavor!). 
As such, this book has a Navigator's view of 
the sport. 

The second caveat is that this book is out of 
date, or at least is bound to be by the time 
you read it. The sport moves rather quickly, 
both because of creative rallymasters and 
the advances in available technology. 

Finally, much of my rally expe rience has 
dealt with events run in the Northeast US. 
Many of the conventions and customs 
described have a Northeastern flavor, which 
may differ in s ome ways from events put on 
in other areas. 

A large number of people helped this book 
happen. My thanks go to the following 
people for providing advice and information 
on various areas in this book: Roger Barr, 
John Buffum, Bill Caloccia, Fred Cochran, 
Andy English, Mark Evangelista, Jim 
Friedman, Mike Friedman, Bill Hall, Dave 
Hannum, Dave Head, Stu Helfer, Gene 
Henderson, Jerry Hines, Mark Lees, Max 
Logan, Ian MacLennan, Bob Morseburg, 
Matt Murray, Steve Novatne, Benny Pollak, 
Ed Rachner, Bob Radford, Bob Ricker, Peter 
Stevens, Loyal Truesdale, Kerry Voll, 
Richard Welty, and Steve Zoeller. 

Each of the chapters of this book underwent 
technical proofing by people who are 
ȑspecialistsȒ in that area. In addition  to 
providing extensive information, these 
people spent a tremendous amount of time 
scrutinizing and re -scrutinizing the details of 

each chapter (earning the title of ȑOfficial 
CheckersȒ), or, in some cases, proofreading 
the entire book: Bob Benson, Barb Ciesla, 
Tom Ciesla, Jack Christensen, John Driver, 
Karin Driver, Glenn Folsom, Mary Beth 
Folsom, Marc Goldfarb, Deb Golen, Ric 
Golen, Marie Goss (mom), Rich Kamo, Pego 
Mack, Steve Miller, Jim Mirrielees, Dave 
Nolan, Jan Smola, Vera Shanov, Bill 
Shrader, Herb Suessenbach, Victor 
Stankiewicz, W. David Teter, Christopher 
Yates, and Dennis Yates. 

Jonathan Reduker drew the illustration on 
the cover. Jonathan, Bob Benson, and Jack 
Christensen assisted me in the art of book 
design, which was done entirely on PC-
based systems, using Ventura Publisher and 
Corel Draw under Microsoft Windows 3.1. 
My thanks also for the superb fonts of 
Hermann Zapf and their fine digital 
rendering by Bitstream and Adobe. Masters 
of the text and cover were printed on an 
Hewlett -Packard Laserjet III with Postscript 
cartridges by Pacific Data Products. 

This book is printed on acid free, 50% 
recycled paper. It is bound using the 
RepKover® lay-flat binding system 
developed by Otabind International. You 
can open this book to any page, run a finger 
down the spine, and the pages of the book 
wil l lay flat with no damage to the spine.  

Finally, in the greatest tradition of book 
authors, I wish to thank  my wife, Vera, for 
encouraging this effort and driving me to 
write this book.  

Ɍ Clint Goss, March 1993 
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Preface to the Digital Edition  
After printing 4,600 copies of the book over 
the last 27 years, we decided to go digital 
and release the book under a permissive 
open-source license. 

Under the open-source license (CC-BY-NC 
4.0 International), you are free to: share 
(copy and redistribute the material in  any 
medium or format) and also adapt (remix, 
transform, and build upon the material) as 
long as you do not use the material for 
commercial purposes and attribute my work 
ȉ give appropriate credit  in any reasonable 
manner (but not in any way that suggests 
the I endorse you or your use), provide a 
link to the license, and indicate if changes 
were made. See  
https://creativecommons.org/licenses
/by - nc/4.0/  for details.  

Most of the text was directl y from the 
original 1993 edition, typeset in Microsoft 
Word using my open-source Kurinto fonts 
(www.Kurinto.com ). Many of the line -art 
images were from the original Corel version 
2 design files, imported through Corel  
versions 6, 10, and 13 into Corel version 18 , 
exported in Postscript, and imported as line 
art into Word. Some of the images which 
could not be imported or recreated were 
scanned from the best available source 
material.  

 

 

As noted in the colophon, this e dition was 
produced in 1/50 th the time of the 1993 
edition, on a machi ne with 1,000 times the 
speed, 500,000 times the memory, and 
1,000,000 the disk space. Of course, the text 
ðñæéé|áâðàïæßâð|®¶¶°|ïÞééö|ñâàåëìéìäö|ȗ|öìòï|
mileage may vary!  

Ɍ Clint Goss, January 2020 

  

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
http://www.kurinto.com/
https://creativecommons.org/licenses/by-nc/4.0/
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The Road Rally Handbook is divided i nto 
seven parts. This first part is designed to 
help you get started in the sport. The next 
part is designed for teams competing in 
Novice Class and should be read as you are 
running your first five or ten e vents. Part III 
concentrates on specialized rally equipment 
and Part IV carries out detailed discussions 
on staying on time in each of the advanced 
classes. Parts V and VI go into two 
specialties within the sport, performance 
rallies and trap rallies. Fina lly, Part VII 
provides a reference on where to obtain 
rally equipment, a list of organizations, and 
a list of other rally publications.  

Advertisement  

All the formulas used throughout this book 
as well as the important tables and other 
information relevant to rally navigation 
have been collected into the ȑcompanionȒ 
publication, TSD Road Rally Pocket 
Reference, available from the publisher.  

Throughout this book you will find a thread 
of There We Were  stories to enlighten, 
amuse, and otherwise punctuate the text. 
And while every effort has been taken to 
ensure the factual correctness of the dry 
portions of the text, There We Were  stories 
subscribe to a slightly looser set of rules 

we'll call ȑpoetic licenseȒ. In some cases 
(where noted), the story did not even  
happen to us, but was relayed to us by 
another rallyist subscribing to similar rules 
of ȑpoetic licenseȒ. 

Finally, please remember that the idea of 
this sport is to get out and run these events, 
not read about them. This book will not 
teach you all about rallying any more that a 
book on swimming will ke ep a non-
swimmer afloat. So, if you read more than 
the first two chapters before your first rally, 
you will certainly lose out on the fun of 
discovering this sport.  

Credits 
Jonathan Reduker: cover graphic on page 1. 
Lori Duke: page 41. Hallmark/Shoebox: 
page 54. Chicago Tribune: page 56. Heuer 
Time Corp: page 97. Ed Rachner: page 119 
(figure 10 -2). Jean Calvin: page 155. Mike 
Friedman: page 167. Ed Rachner: page 169 
(figures 13-1 and 13-2). Terratrip, Ltd.: page 
171 (figure 13 -5). Ed Rachner: page 172 
(figure 13 -6). Marc Goldfarb: page 189. 
Sports Car Club of America, Inc.: page 215 
(2 graphics). Al Hawthorne/Fairfield C ounty 
Sports Car Club, Inc.: page 227. Euro-Tire, 
Inc.: page 251. Gene Henderson: pages 316 

 
 
 
About this Book  
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and 317. Lael Morgan: page 326. Skip 
Barber: page 327. Cat McKeen: page 328. 
Reinhard Klein: page 329. HP Books: page 
332. Ray Hocker: page 333. Jonathan 
Reduker: page 343. Jean Hilbur n: page 348. 
George Jones: page 364. Stan Rabinowitz: 
page 368. Don Hogan: page 378. John 
Dugdale: page 382. 

Trademarks 
AcuBand® is a registered trademark of 
National Marine Products. A rmor -All ® is a 
registered trademark of Armor All Products 
Corp. Autoseal® is a registered trademark of 
GE. Bonine® is a registered trademark of 
Pfizer, Inc. Carbona® is a registered 
trademark of Carbona Products Co. Corel 
Draw® is a registered trademark of Corel 
Systems Corp. Curtaῧ is a trademark of 
Contina AG, Vaduz, Liechtenstein. Excel® is 
a registered trademark of Microsoft 
Corporation. Great American Raceῧ and 
Greatrace-LTDῧ are trademarks of 
Greatrace, Ltd. Hakkapeliitta ® is a registered 
trademark of  Nokia. Hewlett -Packard® is a 
registered trademark of Hewlett -Packard 
Corporation. IBM ® is a registered trademark 
of International Business Machines 
Corporation. Krazy Glue® is a registered 
trademark of B. Jadow & Sons, Inc. Lotus® 
and 1-2-3® are registered trademarks of 
Lotus Development Corporation. M&M ® is a 
registered trademark or Mars, Inc. 
Microsoft ® is a registered trademark of 
Microsoft Corporation. No -Doz® is a 
registered trademark of Bristol -Meyers 
Squibb Co. Post-Itῧ is a trademark of 3M. 
Postscript® is a registered trademark of 

Adobe Systems, Incorporated. PRO Rallyῧ is 
a trademark of the Sports Car Club of 
America, Inc. Rain-X® and Rain-X Anti -Fog® 
are registered trademarks of Unelko Corp. 
RallyMaster Software Packageῧ is a 
trademark of Rally America!. Scotchῧ is a 
trademark of 3M. Speedpilotῧ, 
Tripmasterῧ, and Twinmasterῧ are 
trademarks of Halda, Ltd. Transderm® ScƩp® 
is a registered trademark of CIBA Consumer 
Pharmaceutical Co. Velcro® is a registered 
trademark of Velcro USA. WD-40® is a 
registered trademark of WD-40 Company. 
Williams ® and Lectric Shave® are registered 
trademarks of Beecham, Inc. Ventura 
Publisher® is a registered trademark of 
Ventura Software, Inc.  

Disclaimers and Cautions 
This book discusses a form of competitive 
motorsport, usually undertaken on public 
roads in street-legal vehicles. This book does 
not, in any manner, suggest or imply that 
you should, at any time, v iolate any law or 
operate any vehicle in an unsafe manner. 

Selection, installation, and adjustment of 
Road Rally equipment in vehicles are also 
outlined. These procedures are meant for 
people qualified to perform this type of 
electrical and mechanical work . If you are 
not qualified in these areas, engage a person 
who is qualified to perform or oversee the 
work. Failure to do this can result in serious 
injury. Injuries have been caused by: 

ɖ failure to use approved vehicle supports 
under a raised vehicle. Bricks, tire 
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changing jacks, lumber, cinder blocks, and 
wheel rims are neither approved nor safe. 
ɖ improperly epoxied components (such as 

magnets) flying off wheels when they are 
being dynamically balanced.  
ɖ improperly installed equipment dislodging 

or otherwise presenting an additional 
hazard during an accident.  
ɖ improperly located equipment interfering 

with vehicle safety or control features such 
as air bags, seat belts, wheel alignment, or 
steering systems. 
ɖ improper electrical installations causing 

shorts and fires. 
ɖ selection of inappropriate tires or 

suspension components for road 
conditions or inappropriate modifications 
to tires for the given conditions.  
ɖ installation of equipment that blocks the 

driver's view.  
ɖ installation or adjustment of external 

lighting t hat blinds other d rivers. 
This book shows many current-production 
items available for the sport. They are 
shown for the purpose of informing readers 
of the models and features which are 
generally available. I do not review, 
evaluate, or recommend any parti cular 
model. Please contact manufacturers and 
distributors of this equipment for exact 
features and specifications and talk to other 
competitors and enthusiasts for 
recommendations on selection. 

Throughout this book, I have used graphic 
line art to show el ectronic units and  other 
rally -related equipment, rather than 

photographic representations. I feel that this 
gives a clearer representation of the 
equipment than would otherwise be 
possible. However, the graphic may not 
show all the detail of a particular unit . 

Printing  
Some people may wish to have a printed 
copy of this book. The digital edition of this 
book is published under an open-source 
license, which gives you the right to print it 
(among many other rights).  

However, some print houses may not be 
savvy about the permissions granted by CC-
BY-NC, so we provide an explicit permission 
declaration on the next page. Happy 
Reading! 
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There We Were  on our first road rally. 
We had traveled 300 miles the day before 
on the strength of an event f lier and a 
whim. The rallymasters 1 were kind 
enough to give us an impromptu class on 
rally basics and we were off. We set out 
on the rally course not caring th at it was 
a heavily trapped championship event. 
The whole idea seemed rather grand as 
dozens of cars criss-crossed our path, each 
convinced that they were following the 
course correctly. 

Things wore a bit thin when we found 
ourselves on an interstate at 25 mph ȉ we 
had not understood one of the basic rally 
terms and decided to ignore it in our 
written  route instructions. As it turned 
out, our delay on the highway almost 
exactly canceled a ȑtrapȒ that lurked in 
the course, and we got a near perfect 
score for that portion of the event. The 
Blind Luck Rally Team was born!  

 
1 Howard and Patti M ikkelsen 

The finish of the event featured a lobster 
bake and hours of ʣThere We Were ʤ 
stories from other competitors. We found 
out where we had gone wrong and, just as 
often, where we had followed the course 
correctly for the wrong reason! When the 
results were announced, we landed in the 
middle o f the Novice class and actually 
walked away with a small trophy.  

Before this rally, neither of us had imagined 
we would ever compete in an automotive 
event. Sure, we kept our somewhat sporty 
cruiser in reasonably good shape. We 
enjoyed long weekend drives. Occasionally, 
on a clear summer evening, we drove the 
long way home from work so we could take 
some scenic or interesting roads. But 
compete? Us? 

Yet, after one TSD Road Rally, we were 
hooked on the sport. Why? 

Our rather limited concept of motor sports 
had mostly been developed for us by the 
media. It consisted totally of track or off -
road racing. And the message was clear: 
highly trained drivers in high -priced 
machines taking high risks for high stakes.  

 
 
 
What is a Road Rally? 
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TSD Rallying was very different from our 
concept of motor sports. Each car was given 
a set of written instructions and sent off at 
intervals on public roads. Each team tried to 
follow the course as well as main tain a 
given average speed, which was always 
legal. Sprinkled around the course were 
checkpoints where our arrival time was 
clocked. We were given a score based on 
how close we came to arriving perfectly ȑon 
timeȒ. 

For a nominal entry fee and almost no risk 
to car, life, or limb we got to drive the most 
scenic roads in the area and compete on the 
basis of precision driving and navigation. 
We were a team on an adventure designed 
by an experienced rallymaster. We were a 
team competing not based on the amount of 
muscle in our car, but on the sharpness of 
our minds and driving skill. But most of all, 
we had fun ȉ from the people and places to 
the competition and sense of discovery. 

Types of Road Rallies 
Beyond this broad description of our first 
Road Rally lies a whole range of events to 
suit every kind of rallyist. But the basic idea 
of most Road Rallies is the same: each 
competing team, consisting of a driver and a 
navigator, is given a set of written 
instructions which are used to follow a pre-
determined course. Each team drives the 
course independently, usually at one minute 
intervals, following the writ ten instructions, 
or route instructions , exactly. 

The events range from the Sunday afternoon 
Gimmick Rally, usually ru n by a car club 

which maps out a scenic route ending at a 
restaurant or a picnic, through the highly 
competitive Pro Rallies, run at high speeds 
over roads closed to the general public. This 
book concentrates on the most prevalent 
and popular events which fall in the middle 
of this range: Time-Speed-Distance (TSD) 
Road Rallies in which the route instructions 
have assigned speeds and teams are scored 
based on their ability to maintain these 
speeds precisely over public roads. 

Gimmick Rallies 

The first event many teams enter is often 
some type of Gimmick Rally . These events 
are not scored on any speed factor, but on 
some special Gimmick Rule defined by the 
organizers. 

Many Gimmick rallies have no checkpoints. 
You are scored based on information you 
find on the  course. One long-standing 
annual event in the Northeast has teams 
count turkey -shaped signs placed along the 
course. If you see the correct number of 
signs, you found the entire correct course. A 
bit more involved format, called Course 
Marker Rallies , is used on the West Coast. 
The rallymaster places signs along the 
intended route ȉ some signs have 
information which you copy onto your 
scorecard (for scoring) and others have 
course-following information. The markers 
you copy on your scorecard distinguish 
among teams who unravel the gimmicks.  

Another Gimmick format, the shortest -
distance rally , challenges competitors to 
visit various locations  while traveling the 
fewest miles. The team usually has to 
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answer some question at each location to 
prove that they actually visited each spot 
(ȑWhat year was the church on the corner of 
Main and Elm dedicated?Ȓ) 

Still another format, called the economy 
run , seems to pop up whenever there is a 
gas crunch. Teams attempt to drive the 
course while getting the best gas mileage. 
Scoring for one past event factored in the 
weight of the vehicle in order to equalize 
the advantage of smaller cars. The team 
which to ok this event ran in a gargantuan 
cement truck ȉ and described their vehicle 
on the entry form as a ȑSport MixerȒ. They 
did poorly on miles -per-gallon but easily 
won based on ton-miles-per-gallon. 

Gimmick Rallies can be great fun and are 
ideal for first -ti me teams or competitors who 
run once or twice a year. However, few 
rallyists make a career out of Gimmick 
Rallies. Because of their nature, there is 
often an element of luck and a lack of 
preciseness in these events which makes a 
team's results somewhat a matter of chance. 

Pro Rallies 

At the other end of the competitive scale 
from Gimmick Rallies is a class of events 
which is a form of racing. The route is 
described by route instructions, but there 
are sections of the course, known as special 
stages, where you drive closed roads at 
maximum speed. Your score is based 
primarily on your speed on these Special 
Stages. 

Naturally, you cannot jump into a Pro Rally 
in your stock family cruiser. However, by 

racing standards, Pro Rally is inexpensive 
and a very accessible form of racing. The 
driver and navigator are required to have a 
helmet and (usually) a fire suit and y ou can 
run the cruiser with a roll cage, fire 
extinguisher, competition seat belts, and 
other safety equipment installed.  

This form of Rallying is ge nerally what you 
hear about when people talk about 
European Rallying, Stage Rallies, or Safari 
Rallies. 

TSD 

In a Time-Speed-Distance Rally, the Route 
Instructions, in addition to information to 
keep a team on course, also give assigned 
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speeds. These speeds are always legal, and 
often are below the posted speed limit. A 
TSD rally is a competition of precision 
driving ȉ it is not a race! 

The goal of a rally team is twofold: to stay 
on the prescribed course and to drive at 
exactly the given speed. The perfect team 
would be on course, on time at any given 
point along the route. To score teams 
against this goal, checkpoints  are sprinkled 
throughout the course at unspecified 
locations. Each team is timed by a crew at 
the checkpoint (also called the control ) and 
their time is compared against a perfect 
time  (computed from the assigned speeds 
and exact distances measured before the 
event). Each team receives a score based on 
its time for that portion, or leg, of the 
course. For each fraction of a minute early 
or late , the team is given points. The team 
with the lowest total score for all the legs 
wins. However, each leg is independent: 
time late or early on one leg cannot be 
ȑmade upȒ on subsequent legs. After being 
timed by a checkpoint crew and receiving a 
score, the team is assigned an out time to 
begin driving the next leg.  

A variation on the TSD theme is called a 
regu larity run . In this event, the team is 
free to select any speed within a given 
range. Teams run the same course multiple 
times with the checkpoints b eing hidden the 
first time around. On second and subsequent 
runs of the course, the team must match its 
tim es exactly to the first run.  

Why Rally? 
TSD rallies have become popular in North 
America because of the many people who 
enjoy driving. Most TSD ralli es have a 
Novice Class designed for first-time 
competitors. The other classes, which allow 
varying amounts of rally equipment, provide 
keen competition for experienced rallyists. 
Many top competitors today began in 
Novice Class with no more than a 
speedometer of questionable accuracy, a 
wristwatch, and a hazy understanding of 
rally basics. 

For the driver, there  is the opportunity to 
use a skill which most people spend years 
developing, but which few ever get to hone 
or test. But, unlike other motor sports, the 
skill does not involve outright car 
performance. More muscle does not 
necessarily help, so there are no artificial 
factors of performance to plague the rules of 
rallying. In fact, the rules which define the 
rally classes tend to be quite simple and 
provide a level playing field for competition.  

Another thing which sets TSD rallying apart 
from other sports i s its unique team aspect. 
In no other sport does a pair of people need 
to work so closely together, yet do 
fundamentally different things. Of course,  
when a team first starts rallying, both driver 
and navigator are simply concentrating on 
staying on course. Beginning teams do the 
timing by feel or some very simple 
calculations. But as a team gains experience, 
the driver and navigator begin to take on 
specific tasks. 
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As the team's coordination continues to 
improve, so do its results. After a while, the 
team graduates to more difficult events 
where the course challenges them to their 
limits, not because of outright speed, but 
because of the frequency and difficulty of 
instructions, traps, or density of speed 
changes and timing problems. It is these 
events that can give a team a deep sense of 
satisfaction. 

For all competitors, a rally provides a day, 
weekend, or week get-away, driving a 
course that often makes use of the most 
scenic roads of the area, and is usually 
followed by a social event to round out the 
weekend. Some say that a road rally is 
merely an excuse for a party! 

The Car 
So you want to do a rally but cannot bring 
yourself to drive the family cr uiser in 
anything close to a competitive event. Why?  

My car is too slow . Almost any car can keep 
up the average speeds of most rallies. If the 
event features brisk speeds or is advertised 
as a performance rally, you should not 
consider running it as a firs t event. 

I have to drive to work on Monday and I 
might break it . Not likely, if you go by past 
history. The fact that (organizer) insurance 
for these events is relatively inexpensive 
shows that competitors tend to be quite safe 
while competing in most TSD events. 
Consider how alert a team is on a rally 
compared with driving the same -old-route-
home-after-work . In terms of doing 

mechanical damage to your car, remember 
that these events don't involve speed 
driving, but rather precision driving.  

It's too ugly . Don't let your car hear that or 
it might start giving you mechanical trouble!  

In fact, people rally in a lmost every 
conceivable form of automobile, with 
notable extremes including the ȑbiscuit -tinȒ 
sized Mini -Cooper, a ȑstretchȒ Porsche Targa 
elongated to the size of a limousine, and a 
fire truck built in 1912. The car is only the 
tool to get you on the adve nture, and if you 
happen to jump into the sport driving 
something less than ȑsportyȒ, it will only 
make for a better story when you become a 
well -known rallyist.  
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Don't get lost!  

Ɍ Queen Isabella 
to Christopher Columbus 
in a private conversation,  

Friday, August 3, 1492 

In order to enter a rally, you first have to 
find a rally. If you know anyone involved in 
a car club or motor sport competition of any  
kind, start by talking to them. If not, check 
the yellow pages for car clubs in your area 
or look in a newspaper that gives a calendar 
of upcoming events. Also try some of the 
clubs and organizations listed in Appendix 
A. 

Finally, you can get in touch wit h the Rally 
Board Chairperson for your region of the 
Sports Car Club of America. The SCCA is a 
national organization with an extensive 
Rally program run on a national, divisional, 
and regional basis. Call the national office 
(see Appendix A) to get your Chairperson's 
name and number. That person will provide 
you with a list of the Regional Rallies being 
presented that year and will be able to put 
you in contact with a local club which 
organizes smaller-scale Club Rallies. 

Selecting an Event 
There are many types of TSD rallies and it is 
important to pick an appropriate event for 
your first time out. The majority of rallies 
are straightforward events with Route 
Instructions that are easy to follow and a 
course of 60 to 150 miles. However, a 
portion of the rall y schedule each year is 
given to endurance events ȉ generally over 
200 miles and often run at night. Also on 
the schedule are trap events, in which the 
course following aspect is deliberately tricky 
and based on a precise reading of the rule 
book. While mo st endurance and trap rallies 
have a Novice Class, they are not ideal for 
fir st-time rallyists.  

As a first-time competitor, you should look 
for a straightforward rally which lists a 
Novice Class. Often, there is a special Novice 
school the evening before or day of the 
event to go over some rally basics. It is also 
a good idea to choose a club or regional 
level rally, rather than a divisional or 
national. Even if a larger scale rally lists a 
Novice Class, the course was probably 
designed to challenge more experienced 
teams in some way. 

 
 
 
2. Your First Rally  



24 Digital Edition ʛ June 9, 2020 
 

So, if the event flier contains any of the 
words National, Trapped, Night, Endurance , 
or Pro, it is best to pass that one up for your 
first event. If that flier has all  those words, 
call me ȉ I want to spectate that  one! 

What You Need to Rally  
Once you have found a suitable event, see if 
you can pre-register by mail. You often get a 
discount on the entry fee and you can get 
some of the paperwork done in advance. If 
the rally is held away from your home, you 
may decide to make reservations at nearby 
accommodations. 

If you pre -register, you may receive a 
document known as the general 
instructions  by mail before the event. The 
general instructions, or generals , give you 
more information about the event than the 
original flier or app lication. They describe 
how to get to  the start, detail the format of 
and define any special terms used in the 
Route Instructions, define any special 
scoring rules, etc; it helps to read these over 
before the morning of the event. When you 
arrive at the st art, all you need to do is pick 
up any extra registration materials not sent 
by mail.  

Some rallies have a safety or tech 
inspection  prior to the start. Cars are 
required to be registered, in generally safe 
condition, and the driver must have a 
license and insurance2. Usually the tech 
crew wi ll check head lights, brake lights, 

 
2 Some areas require a specific minimum level of 
insurance coverage. 

signal lights, brakes, tire tread, wipers, horn, 
etc., and ensure that your assigned car 
number is properly displayed on the car. 
Some tech crews check that nothing has 
been added to windows, lights, or mirrors 
that migh t cause a driving hazard (such as 
stickers). 

The tech crew will also check that your car 
has no equipment which violates the 
limitations of the class in which you are 
running. In most areas, Novice Class teams 
are limite d to using only the stock odometer 
and speedometer, and probably a calculator. 
Clocks and watches are always allowed. 
What is typically disallowed are precision 
odometer or rally computers. Some cars are 
equipped with trip computers which can 
show your average speed. If these are 
disallowed, you will need to tape over their 
display. 

Aside from being safe, your car should have 
a working speedometer and odometer. (The 
odometer is the instrument which reads how 
many miles you have gone.) Many recent 
cars have a trip odometer which is a 
separate odometer that can be reset to zero 
by pushing or turning a small knob or 
button. This feature is helpful because 
mileage on rally instructions start at zero.  

The remainder of this book assumes that 
your car has a trip od ometer. If it does not, 
you will hav e to use your main car 
odometer and, when told to zero your 
odometer, simply have the Navigator write 
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down the current reading on the main 
odometer. Then, whenever a mileage 
reading is needed, the Navigator will need 
to subtract out this initial mileage re ading. 
While this sounds like a major hassle, there 
are really very few times when a first -time 
rallyist needs to take a mileage reading. 

Other items you may find useful on your 
first event:  

ɖ A properly inflated  spare tire. Nothing is 
worse than getting a f lat in the back 
woods, opening the trunk, and discovering 
a deflated spare. 
ɖ A full tank of fuel. Your gas mileage will 

be much worse on a rally than on any 
other type of normal driving.  
ɖ A wrist watch, preferably a digita l one 

which reads in seconds. You should know 
how to set it, so practice this at home.  
ɖ A simple calculator. One with a large 

display and large keys would be nice, but 
anything will do since you are likely to be 
using it only a few times. All it needs are 
the basic four functions. Stay away from 
the solar powered ones. 
ɖ A clipboard. This helps you stay organized 

and gives you a good writing surface in 
the car. Besides, a clipboard is a symbol of 
a ȑrealȒ navigator.  
ɖ Pencils and two or three different color 

highlighters for marking important item s 
in the route instructions.  
ɖ Masking tape. The paint on some cars can 

be damaged by the adhesive backing on 
any car number or other stickers to be 
placed on your car. 

ɖ Food and drink. Some people tend to get 
hungry frequently on rallies, so you might 
want t o pack a few snacks and re-closable 
drinks in a small cooler jammed behind 
your seat. In longer events, you might 
want to pack something which can 
substitute for lunch if you find that you 
don't have enough time at the d esignated 
lunch break for a sit -down meal. 
ɖ Maps. Many teams carry a book of maps 

that covers the area where they usually 
rally. A map can help you find the finish if 
you get hopelessly lost or the event is 
somehow interrupted (e.g. a bridge is out). 
However, you should not try to use the 
map to plot out the course from the route 
instructions ȉ this would be far too 
confusing. 

One item you do not need: Rally Computers. 
You may have seen some of the 
sophisticated rally computers of advanced 
teams. You may think you need one to run a 
rally. Forg et it. These units assume a solid 
understanding of the mathematics of rally 
navigation (timekeeping). Your goal for 
your first event will be just to stay on course 
and a rally computer will not help in that 
area. Besides, having a computer will 
probably make you ineligible to run in 
Novice Class. 

Your First Rally 
Every region, every club, and every 
rallymaster has their own idea of how a TSD 
rally should be staged. There are numerous 
formats for writing route instructions  to 
describe the course, dozens of ways to score 
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an event, and countless lists of special 
terminology which can be used in route 
instructions. Any attempt in this book to 
describe exactly what to expect on your first 
event is guaranteed to lead you astray. 

The good news is that, if you set aside the 
differences in the way courses are described, 
most TSD events are conceptually the same. 
So, the rest of this chapter talks about the 
basic rally concepts and touches only lightly 
on the areas of the sport which tend to 
change between events or regions. 

Who Should Drive? 
This issue comes up soon after you decide 
on your first event. With some teams, it 
remains an issue for their entire rally career.  

For your first event, it is better to ask 
yourself the question Who should navigate? 
Then let the ot her person drive. The 
navigator should be the person who is more 
comfortable with numbers ȉ the one who 
balances the checkbook every month and 
who didn't  go to summer school to get 
through high school algebra.  

If the cho ice is still not obvious, then simpl y 
swap roles half way through the event 
(swapping after every leg is probably too 
disorienting). After you get some 
experience, you may decide who navigates 
based on the type of event (e.g. trap rallies 
vs. performance or endurance events). Some 
teams swap roles every year. You will also 

 
3 Because they attract large novice fields, some clubs have 
gone to a simple one-page format for their General 
Instructions and Regs when putting on local events. These 

gain an appreciation for the role of your 
partner. 

The Generals and The Regs 
Sometime before the start, either the week 
before or on the morning of the event, you 
will get the general ins tructions and, 
possibly, a set of rules which I will call The 
Regs. Both of these, together, define the 
rules under which the event will run. While 
the rallymasters and the club running the 
event have undoubtedly put great effort into 
these documents, possibly refining The Regs 
over years of rallying, they are largely of 
little use to the first -timer 3. If you flip 
through them, you will see numerous 
definitions, description of what tire pressure 
was used in the car that measured the 
course, and the correct format for 
submitting protests (you , as a first-timer, 
will not  be submitting protests).  

So what are the general instructions good 
for? They can give you the answers to a few 
questions before you start your first rally:  

When do I start?  As you will see lat er, cars 
leave the start at defined intervals based on 
what car number they have been assigned. 
Usually, the interval is one minute. The 
general instructions will tell you when the 
first car leaves and you can figure your start 
time fro m that.  

What do the route instructions look like?  
The written instructions that describe the 

generally avoid the problems of more complete sets of 
rules for first -time competitors and should be read 
reasonably carefully. 
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course can be done in any number of 
formats. We will look at two popular ones in 
a couple of pages. Whatever the format, you 
should understand how to follow the co urse 
based on them. 

Where should I drive if I cannot execute 
a route instruction?  The route instructions 
usually don't describe every intersection on 
the course. Instead, there is always some 
underlying rule, such as: 

If you cannot execute a route instruct ion 
at an intersection, proceed Straight as 
Possible. 

or 

... proceed on the obvious extension of 
the road you are on based on yellow 
centerline road markings or curved arrow 
signs. 

What is the maximum distance between 
route instructions?  To keep teams from 
getting very lost i f they miss a turn, some 
rallies specify a maximum distance between 
any two consecutive route instructions. If 
you go more than the maximum distance 
without finding the next instruction, you 
have missed something! 

What special terms do I need to know to 
complete the rally?  The generals or Regs 
usually have a glossary of terms which are 
used in the route instructions. It is a good 
idea to read through the glossary several 
times ȉ not to memorize the precise 
definitions but to become familiar with the 
particu lar shorthand used. If you forget the 
meaning of a particular abbreviation, the 

navigator can always look it up as you are 
running the event.  

What types of roads can be used during 
the rally?  Many events limit the roads a 
rallyist can consider when looking  to 
execute an instruction. For example, the 
general instructions might say:  

A rally road is public, paved, and legal to 
enter. 

If you are on the course and looking to take 
your next left, you can pass up any unpaved 
roads, roads marked ȑPrivate driveȒ, and 
ones which are ȑOne WayȒ in the wrong 
direction. As far as rallyists are concerned, 
these roads simply don't exist for this event.  

What do I do at a 
checkpoint?  Checkpoint 
operation varies greatly 
from event to event. The 
general instructions or 
Regs should describe 
checkpoint procedures. In some rallies, you 
simply get timed as you pass a checkpoint 
sign and you keep going. Some events 
require you to stop shortly after the 
checkpoint and walk your scorecard back to 
the crew or pull up at a table set up on the 
side of the road after a timing line. In one 
event we ran, there was no checkpoint 
procedure at all ȉ the checkpoints and their 
crews were so well hidden that we usually 
did not know when we had passed one! 

What do I need to do with my scorecard?  
If  you get a scorecard and can decipher how 
to score yourself at each checkpoint, great. 
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However, it is better for your first event not 
to worry about scoring and just do the 
minimum required to complete the event. 
This often consists simply of handing your 
scorecard to each crew at each checkpoint 
and reading the time they give you to start 
the next leg. 

As mentioned, some organizers hold a rally 
school or novice seminar before the start. If 
you are fortunate enough to have one of 
these at your first event, you can probably 
get away with skimming the Regs and 
general instructions. However, if there is no 
school, it is a good idea to answer as many 
of the above questions as possible by 
reading the Regs and general instructions 
before arriving at the event.  

Before the Start  
If you have driven a significant distance to 
the start, remember to top off your fuel 
tank. 

It is a good idea to get to the start at least an 
hour before your start time. This gives you 
time to register and look over your route 
instructions. You will probably  be 
unfamiliar with some of the terms in the 
route instructions. Look them up in the 
general instructions and, if you're still 
confused, ask a more experienced 
competitor.  

Getting to the start early also saves you from 
a fate such as happened to a late-arriving 
team at one of our recent events. They saw 
the example route instructions placed on a 
blackboard during a first -timer's class and 

copied them onto their route instructions as 
corrections. They never did find any 
checkpoints that day, arriving at the finish 
with a perfect maximum score.  

You will be given some kind of car number 
to put on your car to identify you to 
checkpoint crews along the route. Find out 
where the organizers expect you to place it 
on your car and, if you are concern ed about 
the paint in that location, use masking tape 
to secure the number and then remove it 
immediately after the event.  

DonȎt forget to set your watch. The 
organizers should provide a master clock at 
registration or at the starting point of the 
event so that competitors  may precisely set 
their clocks.  

After these things, you can sit down with the 
route instructions and read them over. The 
idea is to make sure you understand all the 
instructions and any special terms. If you're 
unsure about something, fli p through the 
general instructions and/or the Regs to try 
to find it. If you are still unsure, ask a rally 
official or another competitor. But 
remember that they are probably hard 
pressed for time ȉ they either are working 
on the route instructions themsel ves or have 
some function to perform on the course, so 
their answers will be much more brief than 
if you asked the question earlier or the 
evening before! 

Finally, before you head out on the course 
and at every break you get during the event: 
Use the rest room facilities!  
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The Route 
To get an idea of how a TSD rally works, 
imagine you are in a helicopter hovering 
over the course as the event is being run. As 
the departure time for the first car 
approaches, cars begin leaving the start at 
one minute intervals , but typically t ravel at 
no assigned speed for the distance of the 
odometer check. The odometer check is 
often designated as a transit zone , which is 
done for a number of reasons. First of all, 
the start of the event is often a congested 
area and it would  be unfair and un safe to 
ask teams to maintain an assigned average 
speed through town or in a congested area. 
Furthermore, the odometer check gives 
teams a chance to see how closely their 
odometer matches the mileage readings 
taken by the car which measured the course. 

The teams are usually given a specific 
period of time to cover the odometer check, 
and this is usually more than ample time to 
cover the distance comfortably. From your 
helicopter vantage point you see the cars 

bunch up at the end of this od ometer check, 
awaiting the transit time to run out.  

And now the real rally starts. The cars leave 
the end of the odometer check exactly at 
one minute intervals, in car number order. 
Each travels exactly at the assigned speed, 
so that (theoretically) each c ar maintain s an 
even time interval from the car in front and 
the car behind. As the first car executes 
some instructions, its assigned speed 
changes, but so does the speed of each 
succeeding car in turn. The distance changes 
between the cars depending on the assigned 
speed, but the spacing is always a minute. 

At several points along the course, 
checkpoints are located along the side of the 
road, identified by some sort of checkpoint 
sign. Several people are waiting for the 
competitors to arrive. As each car passes 
these checkpoints, they are timed very 
precisely using special rally clocks. 
Depending on the format for the rally, cars 
either pull over just past each checkpoint or 
continue on with the route.  
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Route Instructions  
There are many ways to describe the course 
to the competitors, and each has its merits 
for different types of events. We could not 
begin to describe every format of route 
instruction, or detail the nuances of each. 
We will just show you a sample of two 

popular formats to give you an idea of what 
course following is all about.  

The first format is simply called text route 
instructions , and below is a sample of this 
format from some mythical rally:  

In this format, you have mileages in the first 
two columns followed by Numbered Route 
Instructi ons (NRIs). Mileages in the first 
column are overall mileages  ȉ a distance 

from the last time you zeroed your 
odometer. Mileages in the second column 
(in italics in this sample) are called delta 
mileages  or, in some rallies, incremental 
mileages . These give a distance from the 
previous instruction to that instruction.  

Aside from the special terminology in 

boldface and references to the odometer 
check, these instructions should be 
reasonably easy to execute, even for the 
first -time competitor. We will cover the 
special terminology in the next sections.  

Another popular format for route 
instructions is called tulips . The name 
comes from the Tulip Rally in Holland 
which first pioneered this format. The 
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following is a rendition of the same rally 
shown above, but described by tulip 
diagrams. 

A tulip gives you an overhead view of an 
intersection or place to execute an 
instruction. You enter the tulip from the 
bulb (usually at the bottom of the tulip) and 
exit the tulip at the arrow. An  is often 
used to mark the location of a sign, with the 
text of the sign given in the last column. 
Dashed lines may be used for unpaved, as in 
NRI 3. 

Which format is better? That depends on the 
type of rally you are running. Events that 
run at night or which have brisk speeds 
often use tulip instructions because it is 
easier to identify an intersection by its shape 
rather than to hunt for a quoted sign under 
these conditions. 

Whichever format is used, there are two 
important things to do in your first rally 
when you execute an instruct ion: 

ɖ The navigator writes down the time when 
you execute an instruction . This shows 
you what instructions you have already 
executed and will help later if you go off 
course. Just the minutes and seconds are 
enough. If you miss noting the time, at 
least check the instruction off so you don't 
lose your place in the route instructions.  
ɖ Immediately  read the next instruction. 

Successive NRIs can come up very quickly 
(as little as one inch under some rules). It 
is unnerving to realize that you might 
have missed the next instruction while you 
were congratulating yourselves about how 

well you executed the last instruction! 
Some teams like to keep aware of the next 
two instructions. However, if you do this, 
you must make sure that you don't skip an 
instruction . All N RIs must be executed in 
order and each must be fully completed 
before going on to the next. If you decide 
to read ahead, it is very easy to skip 
instructions.  

Mileages and the Odometer Check  
Some route instructions may reference 
overall or official mileage s. These are the 
mileages measured by a very precise 
odometer in the car which set up the course. 
But, just because the rallymaster's odometer 
is precise does not mean it will agree with 
the odometer in your car.  

That is what the odometer check  is for ȉ to 
give competitors a chance to compare their 
odometer with the rallymaster's. So what 
should a first -time team do with the 
odometer check? Simply drive the distance 
and, at the end, compare your odometer 
with the official mileage. If your odometer is 
reading higher or lower, it will continue to 
do so, by about the same percentage, for the 
rest of the event. 

 



32 Digital Edition ʛ June 9, 2020 
 
  

 
 



The Road Rally Handbook   33 
 

If you are adept with a calculator and have 
the time at the end of the odometer check, 
the navigator can come up with a 
correction factor . Simply di vide the 
mileage shown on your car odometer by the 
official mileage:  

As you can see in our sample Rally of Oz, 
the odometer check has an officially 
measured distance of 8.10 miles. Say your 
odometer reads about halfway between 8.4 
and 8.5 at the end of the  of the odometer 
check. You can interpolate  between the two 
numbers to approximate the hundredths and 
get a mileage of 8.45 (this is discussed more 
in Chapter 6). Then Ȣ

Ȣ
 Oyields a correction 

factor of 1.043 (or 4.3%).  

This correction factor can be used to convert 
all the official mileages in the route 
instructions to a corresponding mileage as 

measured by your car. Simply multiply each 
official mile age by your correction  factor. 
So, you can expect NRI 8 to come up at 
about ρςȢψς ρȢπτσOρσȢσχ on the car 
odometer. 

Of course, if you should happen to take a 
wrong turn between the end of the 
odometer check and NRI 8, and then get 
back on course, your odometer can no 
longer be used in this way. Another fine 
reason to stay on course! 

Aside from relating the official miles to your 
car miles, the correction factor gives you 
some information about running on time. 
The rallymaster uses the official miles to 
calculate when you should arrive at each 
checkpoint. The variation between your car 
miles and official miles is one of the issues 
that will make you arrive early or late. A 
simple rule many people use is that if your 
miles read longer than official miles, you 
will arrive late ; if y our miles read shorter, 
you will arrive too soon (early).  

Long = Lat e     Short = Soon  

In our example above, you can think of your 
car odometer as reading about 4.3% longer 
than official miles. You will tend to arrive 
late (from this particular issue) by a bout 
4.3%. 

Formula 1. Correction Factor  

ὅὥὶ ὓὭὰὩὥὫὩ

ὕὪὪὭὧὭὥὰ ὓὭὰὩὥὫὩ
 O  ὅέὶὶὩὧὸὭέὲ Ὂὥὧὸέὶ 

 

Formula 2. Converting Seconds ė Cents 

ίὩὧέὲὨί ρȢφφφφφχ O  ὧὩὲὸί 

ὧὩὲὸί πȢφπO ίὩὧέὲὨί 
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Speeds and Timing 
Minutes in most road rallies are not divided 
into 60 seconds, but into 100 hundredths -of-
a-minute or cents . A time period of 25 
means  of a minute, or one -quarter of a 
minute, or 15 seconds. 

Why do rallyists time in de cimal parts of a 
minute (cents) rather than seconds? Since 
there are more cents in a minute than 
seconds, timing in cents gives added 
precision to calculations and timing at 

checkpoints. Also, when the navigator is 
doing timing calculations, it is far easi er to 
add and subtract minutes and cents than to 
keep carrying and borrowing 60s when 
doing math on minutes and seconds. 
Throughout the remainder of this book, I 
will use the term ȑcentsȒ to mean 
hundredths of a minute. 

Because rally timing is done in cent s, one of 
the most convenient items to have for a rally 
team is a clock that reads in minutes and 

 
Table 2-1 
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cents rather than minutes and seconds. Such 
a clock is called a decimal clock  or 
hundredths-reading clock. Unless you have 
one of the specialized rally clock s you will 
have to convert all times given in the route 
instructions and elsewhere from cents to 
seconds. You can either use the formula 
below or consult Tables 2-1 and 2-2. 

To keep cars running on time, rallies use a 
mixture of transit zones and assigned 
speeds. Our Rally of Oz begins with a transit 
zone which ends at NRI 5 (note that the 
transit zone is also the odometer check). To 
run the transit zone, simply note your time 
at its beginning  (in this case, the same time 

as your start time for the rally) a nd follow 
the route instructions to the end of the 
transit zone. Add the time for the transit 
zone (30 minutes) to your start time and this 
gives you the time to leave the end of the 
transit zone. 

8.10    5. End odometer check at  
    ʣOz Town Line ʤ. End 
   Transit  Zone . CAS 30. 

Let's say you are car 17. You begin the rally 
at NRI 1 at 10:17.00 exactly. Adding the 
time for the transit zone means that you 
should leave the ȑOz Town LineȒ|sign in NRI 
5 at exactly 10:47.00.  

 
Table 2-2 
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NRI 5 assigns you your first average speed, 
CAS 30. This means that, until told 
otherwise, you are to commence (or change 
to) an average speed of 30 mph.4 You might 
think that slavishly keeping the speedometer 
needle on 30 or using the cruise control 
would guarantee low scores. Unfortunately 
(or fortunately, depending on your 
viewpoint), rallying is not so simple. You 
may not be able to maintain 30 mph 
because of curves in the road. Also, unless 
explicitly noted, no time is allotted for 
slowing to cross or turn at intersections. 
Indeed, even though you must obey posted 
signs (e.g. come to a full stop at a stop sign), 
time is not always provided in the route 
instructions and the seconds/cents lost must 
be made up. Finally, just like your odometer 
readings must be corrected to agree with the 
rally master's odometer, your speedometer 
readings need to be corrected. 

So how can a beginning team hope to stay 
on time? First, remember that the time you 
will lose if you get lost is far more than the 
error you accumulate in trying to maintain 
your average speed. So, first and foremost, 
stay on course. Other popular reminders:  

Where before When  

Better Late than Lost  

Some beginning teams do well simply by 
adding a blanket 5% or 10% to each 
assigned speed for turns, curves, and 
speedometer correction. They travel at these 

 
4 Some areas use CAST for Change Average Speed To or 
BAS for Begin Average Speed. 

adjusted speeds whenever it is safe and does 
not exceed the speed limit. 

 0.85   6. Left at island ( ʣDoro thyʤ).  
   CAS 36. 

    7. Right after ʣC & V Rallye 
   Shoppeʤ. Pause 50. 

In NRI 6 you take a left and commence a 
new average speed of 36 mph. Then, 
instruction 7 takes you right and asks you to 
Pause 50 . A pause is added by the 
rallymaster to give you tim e to complete an 
instruction that may be at a busy 
intersection or through a congested area. 
There may be a traffic light at the C & V 
Rallye Shoppe, or just the sheer volume of 
traffic entering and exiting this 
establishment may make any delay 
unreasonable or unsafe to make up over and 
above an average of 36 mph. 

Pause 50  says to figure in a delay of half a 
minute (remember ȉ timing is given in 
cents). A Pause 100  indicates a full one 
minute delay.  

This leaves us only to talk about how to 
actually execute NRI 7. As you begin to slow 
down for the turn, the navigator notes the 
time and adds 30 seconds. Then, after you 
make the turn, you should s till have some 
time left before your restart. As you restart, 
begin accelerating smoothly up to your 
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speed. This method will keep you 
reasonably close to staying on 
time. 

Checkpoints/Controls 
After a while, you will encounter 
your first checkpoint. These are 
usually marked by a sign reading  
ȑ ȖȒ with a crew located at or just 
past the sign. The sign identifies 
the checkpoint timing line . This 
marks the end of the first leg  of 
the rally.  

When you see a Ȗ sign, remain calm. 

Drive past the sign at your assigned CAS and 
then do whatever is called for in this event 
(keep going, pull up to the timing table, pull 
over and walk your scorecard back, etc.). 
Unless explicitly told otherwise, do not stop 
at the checkpoint timing line . Also, if the 
checkpoint crew is a distance from t he 
timing line, never pull in between them and 
the timing line (thereby blocking their 
view).  

If you are not supposed to stop at 
checkpoints, the route instructions will 
contain all the information you need to 
continue on to the next leg of the event.  

If y ou are supposed to stop, the checkpoint 
crew will give you a record of your arrival 
time at that checkpoint and assign you a 
start time for the next leg. They will also 
give you a checkpoint slip  with lots of 
information, most of which is not important 
to you as a first-timer. After you visit the 

checkpoint crew and are back in your car, 
you should do the following:  

ɖ Note your starting time for the next leg 
(written on your scorecard or checkpoint 
slip) and pay attention to the following 
information on the c heckpoint slip:  
ɖ Note what your assigned speed is for the 

start of the next leg.  
ɖ Note what instruction number you should 

be seeking to execute. 
ɖ Read any additional instructions which 

may be contained on the slip.  
ɖ Depart the restart point for the next leg 

about four seconds prior  to your start time 
to give yourself adequate time to 
accelerate. 

Be especially careful when opening your 
door to get out ȉ other rally cars are 
entering and exiting the area. When you pull 
out after exchanging paperwork and getting 
a new start time, be very wary of cars trying 
to maintain CAS and entering the 
checkpoint area behind you. Also, never 
back up in the checkpoint area.  
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Doing Well  
Your first rally can either be great fun or a 
big disappointment, depending mostly on 
your expectations. If you go ou t looking for 
a day of fun, a bit of adventure, and are 
prepared for some good-natured ribbing if 
you get lost, you will probably enjoy the 
event. Teams which see their first event as a 
test of driving skill or a race, or are looking 
for a high placing, of ten don't return to a 
second event. 

So how do you know if you have done well? 
While scoring varies widely from event to 
event, there are a few standards which most 
rallies use: 

ɖ Scoring runs leg to leg. Time early or late 
at one checkpoint cannot be ȑmade upȒ at 
another checkpoint.  
ɖ At most events, you get 1 point for each 

cent early or late at each checkpoint.  
ɖ Most rallies have a maximum score (a 

max ) you can get on a leg. The cap is 
usually between two and five minutes 
(200 to 500 poin ts). 

A good goal for beginning teams is to try to 
stay on course for the day and not to max a 
leg. But if it takes a number of events to 
reach this goal, don't worry ȉ we max'd at 
least one leg on every event we ran for the 
first year !5 

In terms of how to do well on your first 
event, nothing can be stressed more than 
Queen Isabella's advice: Don't get lost!  

 
5 Requests for refunds on this book are no longer accepted 
after you read this sentence. 

Calculations should only be a supplement to 
the primary job of finding the turns. If you 
forget this, even years after running your 
first event, you may find yourself running  
perfectly on time on a rally course of your 
own design. 

Rally Etiquette  
Finally, a few notes on rally manners:  

A rally is not a race! Calling it a race in 
public and treating it as such on the course 
can only hurt the sport. 

Checkpoints are very congested. Keep alert 
for pedestrians when entering a checkpoint 
and, if necessary, sacrifice a couple of points 
if it means avoiding a person or another 
vehicle. 

When rallymasters construct rally courses, 
they anticipate th at you will cross the 
checkpoint timing l ine at the assigned CAS, 
so do not slow down or stop at the line. 
Drive past the line and pull off the road 
after a safe distance. You should give cars 
entering the timing line the right -of-way, 
even if you are due to leave as they are 
arriving.  

If you feel that assigned CAS is too fast to be 
driven safely, then slow down. A CAS is an 
assigned average speed. Giving up a few 
points in the interest of safety makes 
common sense. 
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If another rally car wants to pass you, t hey 
will come up behind you, flash their lights, 
and briefly honk. This is not rude, but just a 
request to take care as they pass safely. Pull 
over and/or slow down where it is safe for 
them to pass. When overtaking another car, 
do not intimidate them or f orce your way. 
Also, spraying them with g ravel as you blast 
past is not considered very friendly or wise.  

Please treat local residents with 
consideration. Many rallies are run on roads 
which see little traffic. The sight of sixty 
cars in an hour on a road which would not 
normally see as much traffic in two days can 
be unsettling. Pass local residents with care, 
allow them to pass you when appropriate, 
and always wave ȑHelloȑ whenever you can. 
This especially applies to families ȑout for a 
walkȒ, with pets, or on horseback. 

If you have a problem on  the event, don't 
take it out on the workers. Don't take it out 
on the organizers, even if it is their fault. 
They put an incredible amount of effort into 
setting up and running the rally, and almost 
never get paid for their efforts. Going out of 
your way to express your appreciation for 
the good things that they have done will go 
a long way to assure that they will continue 
to put on events for you.  

Most organizers construct rallies so that 
their friends can go out and have a good 
time. Yelling at the orga nizer tells them that 
you didn't have a good time. So why should 
they put the event on next year? Instead of  

ȑYou gallactically stupid piece of 
&$?@@!**, don't you know LEFT from 
RIGHT?Ȓ 

ȗ|why not try : 

ȑIt was a gre at event and gee, was that 
'Left at T' su pposed to be a 'Right', and, 
by the way, it was a great event Ȓ. 
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Part 2 ʣ 
Running Novice Class 
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Don't Panic! 

Ɍ Douglas Adams, 
The Hitchhiker's Guide to the Galaxy  

Aside from learning to do the fundamental 
calculations, which will be described in 
detail in Chapters 4 and 5, t he events you 
run in Novice Class are mostly spent 
learning some basic rally techniques and 
learning how to work together as a team. 
The latter is probably  the most rewarding 
aspect of the sport. 

This chapter offers suggestions on a number 
of diverse areas and sheds light on the 
problems you are likely to see in your first 
few events. 

Common Confusions 
Under most Regs, you are expected to 
execute an instruction, which contains no 
overall or delta mileage, at the first 
opportunity . Thus, instruction 118 inst ructs 
you to take your next available left.  

  118. Left.  

2.43  119. ʣLeaving Kansas ʤ. 

Some instructions, such as NRI 119, have no 
action at all. They simpl y quote some sign 
that you are supposed to observe  along the 
course. They confirm that you are on cou rse 
and you can use them to compare your 
odometer against the official mileage.  

Also, remember to execute each instruction 
in order, and to complete each i nstruction 
fully before going on to the next NRI. It is 
easy to skip instructions when you see a sign 
which is repeated three NRIs down the page. 
This problem becomes especially dangerous 
when you run an event through an area you 
know well. When the naviga tor gets the 
feeling that ȑI know where the rallymaster is 
taking usȒ, an off-course is in the making. In 
these cases, ignore your instincts and just 
follow the route instructions.  

Many teams have trouble with multi -part 
route instructions , such as 

  149. Left onto Kumquat  
    Lane,  then right.  

Forgetting to do the right will send you off 
course just as fast as missing any other 
instruction. The next section has some 
suggestions on how to avoid this problem.  

 
 
 
3. Novice Basics 
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Illustrating the Routes  
Most civilized rallies gi ve you some time 
between when you get the route instructions 
and your start time. This time is very 
important for all competitors, especially 
Novices. 

This gives you a chance to partake in a 
ritual that some rallyists have raised to an 
art form: illustrati ng the routes. 

It starts like this: you did great on your first 
rally, except that you missed a CAS change6 
from 25 to 48 and max'd the leg. Solution: 
highlight all CAS changes so you will not 
miss them on this event. Then, on another 
event, the navigator  forgot to note the time 
at the start of several Pause instructions. 
Highlight them as well, but in a different 
color to avoid confusion. Then you get the 
idea that it would make life easier if the 
range of route instructions which are in a 
transit zone (f rom the begin transit zone to 
the end transit zone) were also marked, so a 
bold highlight is used alon g the side of the 
route instructions in these areas. Finally, 
you almost won Novice Class in the last 
event, except that you missed the second 
half of a t wo-part instruction and wound up 
taking an off -course excursion into the next 
state! So, you busily scan the route 
instructions looking for any two -part NRIs 
and boldly highlight each one, in a different 
color, of course. You might try to establish a 
convention of yellow for ȑCASȒ, pink for 
directional information, etc. From event to 

 
6 Ñåæð|ßììè|âõñâëáð|ñåâ|áâãæëæñæìë|ìã|ȑÀ¾ÐȒ|ñì|æëàéòáâ|ñåâ|
êâÞëæëä|ȑÀòïïâëñ|¾óâïÞäâ|ÐíââáȒ«|Ñåæð|Þééìôð|òð|ñì|òðâ|
ñåâ|ñâïê|ȑÀ¾Ð|àåÞëäâȒ« 

event you will get acc ustomed to your own 
color code. 

The end result is a work of art which may or 
may not be more helpful than the bland 
original. Try it for an event or two a nd see if 
your eyes become trained to the colors, or 
are they just another distraction.  

An additional aid is to know the distance 
between successive NRIs. If the route 
instructions have official mileages for two 
consecutive NRIs, be sure to subtract the 
fi rst from the second to see if they are .25 or 
2.57 miles apart! This helps prepare for a 
rapid sequence of instructions.  

Time Allowances 
Most rallies have some kind of time 
allowance  rule. Time allowances, or TAs, 
are a way to handle a major lateness. 
However, they require that you know 
exactly how late you are. The idea is that 
you can declare where you were delayed 
and by how much. From that point to the 
next checkpoint or some other specified 
point (such as the lunch break), you stay 
late by exactly that  amount. 

Most rallies require you to take TAs on the 
half minute (e.g. ®ę©|¯ę©|°ę©|ȗ|êinutes). 
Remember that, if everyone runs perfectly, 
there should be a car running exactly 1, 2, 
3, ... minutes behind you. Taking a time 
allowance on a half minute should place you 
between two cars. When the organizers 
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score the event, your declaration is taken 
into account and your times at any affected 
checkpoints are adjusted according to your 
TA request. 

There is usually some penalty for taking a 
TA. Some rallies charge 25 or 50 points 
while others double your score up to some 
maximum penalty. (The latt er is called a 
disappearing TA penalty  ȉ if you do well 
on the leg on which you took a TA under 
this system, you can still get a zero!) 
Because of this penalty, TAs are sometimes 
called bought time . But, regardless of the 
penalty, it is better than getting  a certain 
max on the leg. 

A common reason to take a TA is if you are 
unavoidably delayed, such as unusually 
heavy traffic as you wait to turn left onto a 
major road. In this case, simply note the 
length of the delay. If you are delayed a full 
minute and t he first availab le increment for 

taking a TA on the event is 1.50 minutes, 
simply wait half minute more and running 
late 1.50 minutes. Then declare your TA 
request to checkpoint crews or other 
officials at the next opportunity.  

Another common reason to take a TA: You 
Are Lost. 

You Are Lost usually becomes obvious when 
you get to an intersection at which you must 
have an instruction (such as a T) and the 
NRI on which you are working cannot be 
executed. 

Panic ensues. The first instinct is to hang a 
U-turn and speed back down the road to 
find the course. 

Bad move. Consider that you now need to 
find the turn you missed, but you are now 
approaching it from the wrong direction. 
This job is not made any easier by speeding. 

 
A typical off -course excursion 

A B
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In order to figure out how much time you 
were delayed, many teams write down the 
time when they execute each instruction. 
This allows them to drive back to a previous 
instruction and restart at exactly a known 
amount of time later.  

However this does not always work. In the 
example below, you were supposed to turn 
left at A, but missed the turn and discovered 
your error at B. 

To handle this situation, after you make the 
U-turn at B, write down the time as you 
start back. Then, travel back at the same 
speed you were driving before . When you 
discover where you went wrong, stop and 
note the time again.  

Say you started back from B at 2:12.50 
(2:12:30) and found A at 2:16.75 (2:16:45). 
It took 4.25 minutes to drive back, so you 
can assume that it also took 4.25 minutes to 
drive from A to B. Furthermore, assume it 
took 50 cents/30 seconds at B to scratch 
your head, decide you were lost, panic, and 
make the U-turn. So, when you get back to 
the intersection at A, you are running late 
by τȢςυ  τȢςυ ȢυπO ωȢππ minutes. 

So, simply wait another 30 seconds/50 
cents, until 2:17.25 (2:17:15), and continue 
rallying on course. Then, at the appropriate 
time, declare your 9½ minute TA request as 
per the Regs. 

 
7 Press On Regardless, which is also the name of a famous 
rally in Michigan.  

If you have no idea how long you were lost, 
chances are you will get a max s core 
anyway, unless you declare some TA. In this 
situation, there is no harm in guessing ȑ10½ 
TAȒ and hoping for a lucky break.  

At some time in your rally career, you will 
forget to request your time allowance at the 
appropriate ti me. Every team seems to do 
this at least once. Try putting your TA on a 
Post-It and pasting it over your scorecard.  

One final word on getting lost. When you go 
back and find your error, you often feel 
frustrated, angry, and convinced the event is 
over for you. It is easy to mental ly give up 
and let your frustrations turn into max 
scores or more off-course excursions on the 
following legs.  

But what if the route instructions actually 
had an error? The organizers might throw 
the leg! Or maybe the entire field is taking a 
similar unint ended route, each taking a TA 
in turn. So, whenever possible, POR7, and 
you will someday be rewarded for your 
competitiveness. 

Callbacks 
Despite what you may think about 
rallymasters, their goal is not to get you lost 
(trap rallies  not withstanding). So, to keep 
you from winding up at the Restaurant at 
the End of the Universe if you miss an 
instruction, many rallies have a callback  
policy. Callbacks limit how far you can go 
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before finding the next NRI or the next 
checkpoint. 

In one system, there is a maximum distance 
between two consecutive NRIs. If the limit 
is, for example, three miles, this rule is then 
called the three -mile rule . If the course 
contains two turns which are more than the 
limit, the rallymaster will intentionally 
insert an NRI between the two turns which 
just has you observe some sign along the 
course. This sign confirms that you are still 
on course and have not missed the second 
turn. An example of this type of 
confirmation instructions is NRI 3 on the 
Rally of Oz (Chapter 2), which requir es that 
you simply observe a sign. 

For competitors, this type of rule means that 
they should see the next instruction within 
the specified mileage from the last 
instruction. You could write down the car 
mileage as you execute each instruction, but 
this becomes tiresome after a while. It is far 
easier to write down the time you execute 
each instruction. Then, if you take too much 
time to find the next instruction, you have 
missed it. How much time? It depends on 
your speed. At CAS 30, it takes 6 minutes to 
cover 3 miles. At CAS 20, it takes 9 minutes. 
Some teams avoid calculating the exact time 
and just use 6 minutes for any CAS of 30 or 
over and 9 minutes for CAS assignments in 
the 20s. 

Sometimes the general instructions tell you 
the maximum distance between checkpoints 
or the checkpoint slip tells you a maximum 
distance to the next checkpoint. Teams write 
down their mileage at each checkpoint and 

use the maximum distance to determine if 
they go too far and miss a checkpoint.  

Hacks 
One question which seems to come up often 
is what to do when you see another rally 
car. There are very few roads where two on-
time cars can catch sight of each other. 
Under some circumstances, seeing another 
car may be normal: a course which crosses 
itself, sends cars on the same section of road 
twice, or which sends cars in opposite 
directions down the same road. 

Also, an unusually low CAS will cause 
successive cars to catch sight of each other. 
Remember, cars should be 1.00 minutes 
apart. At CAS 30, cars are a half mile apart. 
At CAS 15 they are only 0.25 mile apart!  

Except for these situations, if you see 
another rally vehicle, one of you must be off 
course or off time.  

When you do see another car, the question 
then becomes what to make of the situation. 
Do you trust that y ou are running on time 
and ignore them, or try to use their car to 
get yourself back on time? The latter is 
called a hack  ȉ the art of timing another car 
on the course and using their time in your 
calculations. 

As a simple example, lets say that you are 
car 17 and you catch up to car 16, which 
you know is running a minute ahead of you. 
Furthermore, you know them to be a 
national -level rally team with rally 
computers on board, and you decide to trust 
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their calculations over your own (lack of ) 
calculations. Simply note the time they pass 
a landmark or cross a shadow ahead of you. 
When you get to that point, stop. One 
minute after they got to that point, resume 
your speed and continue the rally.  

Other situations require a bit more 
ingenuity. As  a beginning rall yist, if car 18 
catches you, and you sense that you have 
fallen behind, you might consider waiting 
30 seconds and taking a 1½ minute time 
allowance. But, before you go ahead and 
blindly trust another team, consider that 
they might have messed up, or might,  
themselves, be running on a time allowance. 

There We Were 8 on a TSD event across 
Ontario Province, Canada. We were using 
a new rally computer of somewhat 
dubious design which fried itself on the 
morning of the event. Fortunately, the 
road crested a number of ridges and the 
terrain was tree-less, allowing us to catch 
sight of other cars as they crested each 
ridge. We were also fortunate to have a 
national -level competitor running one 
minute ahead of us, so we noted their 
time at each ridge and adjusted our speed 
to pass the ridge one minute later.  

Unfortunately, their computer had also 
fried. They were looking back and using 
the same tactics with us! 

After years of kicking ourselves when we 
made the wrong decision in taking a hack, 

 
8 This story is fr om the rally chronicles of Fred Cochran 
and Dave Hannum, told to us one evening on the 1991 

we finall y settled on the following hack 
rule : If you get any information which is in 
addition to the route instructions, such as 
sighting another car, simply let it be a flag 
that you might have goofed. Look back in 
the route instructions to see if you missed a 
speed change or a pause. If so, try to recover 
on your own. If that is not possible (e.g. you 
do not know where the speed change 
occurred) and you trust the other team, then 
take a hack. On the other hand, if you can 
find no reason why you should not be on 
time, regardless of who the other team is, 
then ignore them. Nothing is worse than 
discovering that you were right, but came in 
a minute off because you trusted another 
team who were themselves not running on 
time. 

Some rallyists have a moral aversion to 
taking a hack. They feel that is goes against 
the basic concept of each car running the 
course independently. From our hack rule 
above, it is obvious that I feel a rally team 
can use any information they can obtain, 
within legal and ethical bounds.  

Pre-registration  

Note that all competitors don't necessarily 
have the same opportunity to take hacks. A 
novice team running the entire event 
between two teams competing in the 
computer class is far more likely to be able 
to make use of this technique than a novice 
team runnin g among a pack of other slightly 
to way-off novices. 

MG 1000, a 5-day, 1000 mile brisk TSD rally through 
New York, Pennsylvania, and Ontario.  
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This points out one of the advantages of pre-
registering for an event. Sending in your 
entry form early increases your chances of 
running with the more experienced teams, 
since they tend to pre-register. Many 
organizers assign car numbers in the order 
that entries were received or assign car 
numbers by lottery to those cars pre-
registered as of several weeks before the 
event. 

Another major advantage of a low car 
number is that it gives you a cu shion of ti me 
in case you have to take several TAs. If you 
are at the back of the field and take multiple 
TAs, you may be running so late that the 
checkpoint crews have packed up and gone! 

Types of Checkpoints 
Many rallyists and event organizers banter 
about terms wh ich describe the various 
types of checkpoints. Although the terms are 
not completely standard, I give a list of 
descriptions here in the hope of 
standardizing their usage. The word control  
is also used interchangeably with 
checkpoint. You are usually told in the Regs 
or general instructions how to handle 
various checkpoints. 

Open Checkpoint : A checkpoint where you 
stop well after the timing line and exchange 
information with the checkpoint crew. There 
may be a table you drive up to or you may 
have to park and walk back to the crew. It is 
less confusing if only one of you goes back 
to the timing crew. Don't forget to bring 
your scorecard if one was issued to you. 
Also, it is usually preferable that you 

approach the timing car on the side that is 
farthest from  the road ȉ for obvious safety 
reasons. 

Closed Checkpoint : A checkpoint where 
you do not stop. 

Flying Checkpoint : Same as a closed 
checkpoint. 

Monte Carlo Checkpoint : A closed 
checkpoint whose location and perfect time 
of arrival is given in the  route inst ructions. 
These events are sometimes done as map 
rallies  where you are given no explicit 
course, just the locations of the checkpoints 
and their arrival times.  

Hidden Checkpoint : You don't know the 
location of these checkpoints as you pass 
them on the course. 

Do-It -Yourself (DIY) Checkpoint : A 
checkpoint with no crew. You arrive at a 
point specified in the route instructions and 
record your own time on the scorecard. This 
may be your actual time of arrival or a time 
you calculate. You then assign yourself a 
start time for the next leg, as instructed in 
the route instructions or the general 
instructions.  

Since DIY checkpoints are so different from 
regular manned checkpoints, a team's 
strategy can change for DIY legs. First, you 
don't need to report  the time y ou actually 
arrived, but the time you calculate as the 
perfect arrival time. This is not cheating ȉ it 
is standard practice. This means that, if you 
know you are on a DIY leg with no 
possibility for a manned checkpoint, you 
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don't have to run the  leg at the speed 
specified in the route instructions. You can 
run at any speed and calculate based on a 
different speed. All you really need are the 
mileages at the speed changes to be able to 
calculate the perfect arrival times.  

Second, a DIY leg is often followed by a leg 
with a manned checkpoint. If you have to 
take a time allowance on one of the two 
legs, use it on the leg where you think you 
will get a lower score (and adjust your DIY 
leg arrival time accordingly). If you have to 
take a time allowance on both legs, 
consolidate them into one leg. Never take a 
time allowance on both a DIY leg and a 
following leg with a manned control, unless 
you have exceeded the maximum time 
allowance on one of the legs. 

Passage Checkpoint : Usually called a 
ȑpassage controlȒ. These are used on trap 
rallies to simply record the contestant's 
passage, but not the particular time they 

arrived. Off -course loops sometimes have 
these checkpoints to assign penalty points to 
a team, or points may even be given for 
missing them. 

This term is also used as a synonym for 
closed checkpoints. 

Observation Checkpoint : Usually 
called an ȑobservation controlȒ or 
ȑobs controlȒ. A checkpoint where 
the contestants are observed to 
ensure they are not violating any 
motor laws or rally rules. Usu ally, 
you do not stop at an ȑobsȒ. 

Novice Equipment  
Although the next part of this book 
goes into great detail on all manner 
of rally equip ment, I mention two 
items in which many Novice teams 
invest early in their careers.  

Is your navigator tired of readi ng every 
instruction to you (four times)? A 
dashboard-mounted rally reader  allows the 
current instruction to b e in view at all times 
by both teammates. Most designs use two 
rollers ȉ the pages of the route instructions 
are taped end-to-end and wound onto t he 
bottom roller. As each instruction is 
completed, one of you turns the upper roller 
and scrolls the next instruction into view. A 
window of several instructions can be 
viewed, with  a line or marker to highlight 
the current instruction (very important). F or 
night rallies, some front or back lighting is 
also needed. A rally reader is a great 
basement project to build, but you should 

 
The Stevens Rally Reader 
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look at the design of some of the 
commercially avail able (and generally 
inexpensive) units. 

If you don't have a rally reader, you can rig 
up a substitute with a clipboard and some 
suction cups to hold it to the dash or 
windshield. One inventive team 9 used a flat 
board and taped each page of the route 
instructions with a single piece of tape, 
starting from the last page. The tape for 
each page was in a different position, so the 
driver could simply tear off each page as it 
was completed. 

The other item you might buy, rent, or 
borrow is an inexpensive rally c lock which 
displays minutes and hundredths/cents. 

Many of the older units s uch as the Zeron 
66, Chronar T-100, or Zeron 80 are perfect 
for running Novice ȉ their lack of features 
compared to current production clocks has 
made ȑpre-ownedȒ units inexpensive. Even a 
model which cannot be frozen is fine ȉ as 

 
9 Helen Smiñå|Þëá|ÉæëáÞ|ÓÞïäì|æë|ñåâ|®¶¶¯|ÀÞíâ|ÀìááâïȎð|
Courageous, one of their first road rallies.  

long as it can be set easily to the official 
time of day and does not drift excessively.  

If a clock requires external power, you can 
hook it up to a cigarette lighter plug. While 
this setup will not be acceptable for more 
sophisticated equipment, it should be fine as 
long as: 

ɖ you keep your wristwatch set as a backup, 
ɖ you make sure that the lighter is ȑhotȒ at 

all times, and 
ɖ the cigarette plug fits very snugly (you can 

add duct tape around the sides to help 
here) 

An inexpensive alternative to a clock 
designed for rallying is a stopw atch 
designed for racing. Most run for months or 
years off a small battery. Some models have 
a mode which counts time of day in 
thousandths of a minute, which is better 
than seconds for rallyists. There is a model 
available through Edmund Scientific (see 
Appendix A) which stores 9 splits and 
retails for less than $30. Other watches 
designed for race timing are available 
through Pegasus (also in Appendix A). 

Another choice is a Westbend kitchen 
timer. The clock can be set to any time (in 
seconds) and counts down to zero when 

started. The clock shown has a single timer. 
Another model has three timers. These 
clocks are available from kit chen supply 
stores and are also listed in the Edmund 
Scientific catalogue. 

 
The Westbend model 40007 kitchen timer 
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If you are really on a budget, you can 
build your own hundredths-reading clock 
from a watch or clock with a second hand. 
The clock face shown has cents on the 
outer scale and seconds on the inner scale. 
All you need to do is duplicate this clock 
face, mount the clock in the center of the 
face (either behind the face or on the front 
of the face), and build an extension for the 
second hand so that it reaches the outer 
scale. 

Communication 
This book has made (and will continue to 
make) a big deal of the teamwork aspect of 
rallying. A key element in teamwork is 
how well the driver and navigator 
communicate. 

As a team gains experience, the task of 
staying on course falls more and more into 
the 

driver's domain. The navigator can 
concentrate more on trying to keep them on 
time. Assuming the driver can read the r ally  
reader, the navigator can completely ȑtune 
outȒ of the course-following aspect during 
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Chris Yates, with a good basic navigation setup, before the start of an event . 
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periods when some quick calculating can 
improve their score. Unless the navigator 
hears a cry of Help! , the driver can be 
trusted to stay on course. 

That trust is re turn ed when the navigator 
comes back from the calculator with the 
reading Late 15 indicating that they have to 
make up 15 cents. Regardless of how the 
driver feels about whether they are on time, 
this is the navigator's job and, in the long 
run, the naviga tor has the best shot at 
keeping them on time.  

However, when you are navigating and you 
go off doing some calculating, let your 
partner know what you are up to. At least 
give them a You're on your own  and I'm 
back when the calculations are caught up.  

One consideration when a driver and 
navigator communicate is to keep things as 
brief and unambiguous as possible. To 
indicate a turn we say Left or Right. If we 
encounter a sideroad on the right and I (as 
navigator) blurt out Right! , that's where we 
go, if safe, and figure out why after the turn.  

However, in answer to a question, we say 
Correct, to avoid confusion with a right 
turn.  

Some teams designate a captain to arbitrate 
decisions. This works well in ȑeither-orȒ 
situations where any decision is preferable 
to sitting and arguing. Most teams agree that 
the various tasks should be clearly defined. 
For example, it might be the navigator's job 
to figure out the distance to any instructions 
with an official mileage.  

Brisk Events 
Running your first rally that is ad vertised as 
brisk or performance can either be a real 
adventure or a nightmare. The important 
thing to remember is that you will generally 
be asked to do everything at a much higher 
pace. Depending on your ability, car, and 
tires, you may not be able to keep up the 
CAS in some sections. Take this in stride and 
simply do the best you can without risking 
an accident. If you have patience, you will 
grow in skill and learn proper car set -up. 

Most navigators have problems, at one time 
or another, sticking to the ir area of 
expertise. After all, when the navigator 
blows it, the team simply gets a bad score. 
But if the driver really blows it, there are 
those big magnetic trees (usually on the 
navigator's side of the car). The result is that 
the navigator offers a series of ȑsuggestionsȒ 
regarding driving technique, often spewed 
out at the apex of the turn in question when 
driving on the loose pebbly stuff.  

Unfortunately, a stream of expletives in the 
driver's right ear will not improve the od ds 
of avoiding an accident. Drivers already 
know that their prime job is to keep both 
sides of the car out of the trees. Constant 
ȑsuggestionsȒ merely aggravate the situation 
and take concentration away from the job at 
hand. 

There are a number of additiona l 
precautions that you should consider. Take 
care to tie down or eliminate any loose 
objects which might become projectiles. 
Investigate some of the basic car preparation 
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items discussed in Chapter 16 which can 
make your car safer, especially competition 
seat belts. Also, encourage the driver to take 
periodic advanced driving courses (Chapter 
24). 

If things get too fast during the event or you 
become significantly late, either p artner 
should feel free to suggest taking a Time 
Allowance. No rally is worth exceeding the 
limits of your car or your ability. 
Remember, you drive to work tomorrow in 
the same car you rally with today!  

There We Were  on our second rally, 
which turned out t o be a ȑbriskȒ event 
which ran mostly on grass-infested 
unpaved roads. Our cruiser, equipped 
with the special low -budget/low -tread 
summer tires, was not up to the task and 
we wound up taking 6 time allowances. 
This netted us third in Novice and a long 
list  of suggestions from experienced 
rallyists for better tires and suspension 
components! 

Finally, take heart that the situation always 
seems worse from the navigator's side of the 
car. This is especially true in right hand 
curves and turns when the driver ca n see 
significantly furth er into the turn than the 
navigator. Also, consider that stuffing it at 
30 mph on a rally is considerably less 
dangerous than crashing at 60 mph on an 
Interstate, where the deceleration forces are 
four times greater.  

Getting Help  
A great aspect of this sport is that most 
experienced competitors are happy to help a 
novice team. After the last checkpoint of the 
day, think of the things which caused 
confusion on the event. 

ȑWhy did we go left when the course went 
right?Ȓ ȑWhat did that  term mean?Ȓ ȑWhat 
went w rong with our time allowance? Ȓ 
ȑWhy didn't the rallymaster tell us to bring 
our passports?Ȓ 

Ask these questions at the finish and, on top 
of the answers, you will get to meet some 
new people and probably hear some stories 
from their  novice days. 
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Working Events 
After you run several events, you should 
consider working one. Don't worry about 
your l ack of experience. If you notify them 
ahead, the rallymaster will place you on a 
checkpoint crew with an experienced 
worker and you will get some ȑon-the-jobȒ 
train ing. 

Aside from supporting the sport, working 
checkpoints has a number of benefits for 
novice teams: 

ɖ Many rally series require competitors to 
work at least one event in order to qualify 
for a year-end trophy.  
ɖ You will get some experience with at least 

one model of a ȑrealȒ rally clock.  
ɖ You will learn how scoring works, if you 

do not already under stand these details. 
ɖ You will observe how the experienced 

teams handle checkpoint procedures. 
ɖ You will get a much better appreciation of 

the work that goes on behin d the scenes to 
put on an event. 
ɖ As you learn about the sport from the 

inside out, your unde rstanding of how the 
game is played will undoubtedly improve 
your scores. 

More Issues 
This section mentions situations which may 
be a bit more embarrassing than the usual 
off-course excursion. Accordingly, I have 
collected them and buried them at the end 
of this chapter, so you can lock yourself in 

and read about them in cognito  in one 
sitting.  

First is the left -right problem.  

There are two types of people in the wor ld: 
those who can instantly point left and those 
who have to think a bit. The instant folks 
tend to place the others somewhere on the 
scale between imbecile and cretin. However, 
the problem really has nothing to do with 
intelligence. In most situations, th inking for 
a second which way is left is not a problem 
for the non -instant folks. Howe ver, in 
rallying, especially for the driver, the 
recognition must be instantaneous. 

I once teamed up on a fun-event with a 
driver of some reputation. I was a bit 
apprehensive about not screwing up when I 
noticed him sitting in the corner of the 
registratio n area intently scrutinizing the 
back of his hands. When I got closer and 
peered over his shoulder, I found that he 
had etched a large 

L and R on the back of each thumbnail. 
Problem solved. 

Now that I have picked on drivers for a 
while, let's talk about a problem which is 
almost exclusively a navigator's: motion 
sickness. 

Given enough provocation, everyone will 
get queasy. It is only a question of when. 
And nothing takes t he fun out of a rally 
quicker than even the slightest queasiness. 

Fortunately, there i s a cure: drugs. The old 
standard, Dramamine, is an antihistamine 
which is available over the counter. It works 
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quite well for many people, but causes an 
upset stomach in some people. An 
alternative is Bonine, which is a brand name 
for another antihistamin e, meclizine. Some 
people who don't tolerate Dramamine do 
well on Bonine. Both these drugs are 
available over-the-counter. 

Be aware, however, that a common side 
effect of antihistamines is drowsiness. This 
can be a problem on an all -night event or if 
the navigator has to do some driving later in 
the event. 

A newer drug, Scopolamine, is available in 
an unusual delivery system which infuses 
the drug directly through the ski n behind 
your ear. You simply apply a dime -sized 
patch behind your ear and a miniscule 
amount of the drug is absorbed at a constant 
measured rate. This system, called 
Transderm ScƩp, is available by prescription 
from most drug stores. In practice, the 
scopolamine ȑpatchȒ seems to work well for 
rallying, as long as it is installed at least four 
hours before the start of the event. Even the 

queasiest navigators are immunized while 
they are wearing the patch and the side 
effects tend to be minimal. This drug i s 
currently available under prescription only.  

An alternativ e to drugs is acupressure. A 
pressure point on the wrists, called P6 or  
nai-kan, eliminates nausea in many people. 
Some who are very prone to motion sickness 
are completely cured by pressure on this 
point. National Marine Products distributes 
AcuBand ȉ two ĚȒ wrist bands which 
provide constant pressure on these points on 
each wrist. This product is also available at 
retail marine supply stores such as E&B 
Marine. 

The Big Botch 

Finally, a word about  the Big Botch. 

Maybe the driver couldn't read the L and R 
on the back of his thumbs and turned the 
wrong way at a T. Maybe the navigator 
added two and two and got three. (I did this 
once. Sigh.) 

Whatever happens, remember that the 
person who botched feels bad. Really bad. 
So, don't yell. Let them stew and take 
comfort in knowing that, the worse the 
botch, the bigger the story you get to tell in 
the bar after the event!  

 

  

 
The Scopolamine patch 
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There were 40 cars in that rally,  
and I had to compete against 
39 drivers and 40 navigators!  

Ɍ Larry Reid, 
A New Guide To Rallying , 1969 

The largest stumbling block faced by many 
teams in TSD rallying is the problem of 
developing a strategy of navigation.  

Up to a point, it is satisfying to simply run 
an event wi thout going off course or ma xing 
a leg. But, as a team turns more of its effort 
to getting consistently low leg scores, the 
method for staying on time is strewn with 
obscure formulas and a bewildering array of 
special rally equipment to compute those 
formu las. Rallies for the novice navigator 
may begin to feel like a bad dream where 
they are suddenly back in high school 
algebra class on the morning of a surprise 
exam. 

Many teams respond by never learning to 
navigate ȉ they simply run the course with 
little or no timing calculations an d take the 
scores they get. With no way to calculate, 
they have no idea why they arrive early or 
late at each checkpoint and have no real 

basis on which to improve their scores. 
Their results plateau and they begin to lose 
inter est in the sport. 

Some teams that have the bucks go straight 
into a specialized rally computer and hope 
to match the consistent zeros and ones of 
the top Computer Class teams. And their 
scores do improve, but only to a point. 
Without a depth of understandi ng, the 
navigator is just acting by rote ȉ ȑplugging 
in the numbersȒ in the standard rally 
situations. This will yield low leg scores, but 
often twos and threes rather than ones and 
zeros. If the situation becomes non-standard, 
such as an emergency speed or other 
calculation problem,  the max is still lurking.  

So, one of the primary goals of this book is 
to help teams develop a strategy of 
navigation.  

Some teams feel that doing any ȑseriousȒ 
navigating will take the fun away from 
rallying. However, after an initial period of 
several events spent learning a system, 
navigating becomes far easier with a good 
strategy. In the common rally situations, the 
team knows exactly what to do and is able 
to devote more time to considering the 
event as a whole, working on traps, or just 
enjoying the scenery. In the long run, the 

 
 
 
4. Fundamental Navigation  
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team has a shot at top placings and this, for 
many, adds a great sense of satisfaction. 

In the end, each team has to decide how 
much effort they want to put into the sport 
and how far they want to g o towards 
improving their sc ores. 

Navigation Strategies  
What is a navigation strategy? It is a system 
you use before and during a rally to keep 
you on time. To be worthwhile and useful, it 
must be: 

Practical . Whatever you plan to do in each 
rally situation , you have to be able to 
actually carry it out under rally conditions. 
The most perfect strategy might keep you on 
time to the millisecond but, if it requires the 
navigator to write down a gaggle of 
numbers at each route instruction, throw 
banks of switches, or solve Ph. D. level math 
formulas, it is not practical.  

Complete . You want a strategy which 
covers all the situations you are likely to 
find on rallies. You should also be able to 
expand your strategy to meet new situations 
if they arise frequently.  

Understandable . Even the best strategy is 
of limited use in the long run if the 
navigator and, to a lesser degree, the driver 
don't understand the underlying principles 

on which it is ba sed. It might seem nice to 
have a strategy where you could always just 
ȑplug in the numbersȒ, but there are always 
situations where you must improvise. When 
the course turns from smooth tarmac to 
mud, the team which understands the 
dynamics of course measurement keeps their 
scores low. When the instruction says: 

  17. Right. From here to the  
   next  ʨ, average  20 mph  
   half  the distance  and  
   40 mph the  other hal f  
   of the distance.  

the navigator who understands the basic 
TSD formulas will realize that, in this 
particular situation, a CAS of 30 will not 
work because you cannot add or average 
CAS assignments. 

So, before I can launch into our first 
navigation strategy, I will take a few pages 
to cover the fundamental formulas on which 
the sport is based. 

T, S, and D 
Everything that happens in rally navigation 
revolves around two characters that have, 
for our purposes, a rather intimate 
relationship with each other: Time and 
Distance. There is not a single formula 
which does not include at least  one of them 

Formula 3. Basic TSD Formula  

ὈὭίὸὥὲὧὩ

ὝὭάὩ
ᴼὛὴὩὩὨ 
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and the two of them will be combined in 
almost every way imaginable.  

Speed 

The first thing you ca n do is divide one by 
the other to get the most common measure 
we associate with cars ȉ Speed. 

Of course, you always measure speed in 
miles/kilome ters per hour. So, if you ever 
forget this most basic of all TSD formulas, 
just remember Speed is miles/kilometers 
over hours. 

However, in rallying, we almost always 
measure time in minutes and, since Speed 
would be ridiculous to measure in miles per 

minute, we have to throw in a factor of 60 
to get the math to work out:  

All the formulas in this book are written  
with the calculation on the left hand side of 
the  Oand the item we are trying to compute 
on the right of the  .O While ὶὩίόὰὸ
ὧὥὰὧόὰὥὸὭέὲ is the usual format for 
equations, the ὧὥὰὧόὰὥὸὭέὲᴼ ὶὩίόὰὸ format 
makes it easier to figure these formulas 
directly on a calculator.  

To put Formula 4 to work, say that we have 
traveled 15 miles in 25 min utes. Our speed 
is: 

ὈὭίὸὥὲὧὩ φπ

ὝὭάὩ
ᴼὛὴὩὩὨ 

ρυ  φπ

ςυ
ᴼ 
ωππ

ςυ
ᴼσφ  

 

While Formula 4 is occasionally useful, you 
don't often have rally situations where we 
know Time and Distance and need to find 
Speed. However, using high school level 
algebra, you can massage Formula 4 into 
some other interesting forms. 

Distance 

Say we know our Speed and Time and want 
to find out how far we have gone.  

We can use Formula 5 to solve a problem 
which pops up occasionally: 

  63. Right at T. CAS 32.  
   Left in  2.12 minutes.  

How far away is the Left? Since we have 
Speed and Time, we can get the Distance: 

Formula 4. Calculating Speed  

ὈὭίὸὥὲὧὩ φπ

ὝὭάὩ
ᴼὛὴὩὩὨ 

 

Formula 5. Calculating Distance  

ὛὴὩὩὨ  ὝὭάὩ

φπ
ᴼ ὈὭίὸὥὲὧὩ  
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ὛὴὩὩὨ  ὝὭάὩ

φπ
ᴼ ὈὭίὸὥὲὧὩ 

σς   ςȢρς

φπ
ᴼ 
φχȢψτ

φπ
ᴼ ρȢρσ  

 

Time 

Finally, the most useful variant is to be able 
to calculate a perfect time  to cover a 

Distance at a given Speed: 

This version is so useful that it is the heart 
of most rally computers and printed tables. 
On almost every rally you will be able to use 
it man y times before the start as we will see 
in the next chapter.  

Rate 

Finally, we will look at a fou rth member of 
the clan of fundamental quantities: Rate. 
This measure is far less intuitive, but often 

 
10 There are many common names for Rate. You will often 
hear of a minutes-per-mile factor for any given speed, but 

used by rallyists for quick computation. It is 
the inverse of Speed ȉ where speed gives 
you distance-per-time, Rate gives you time-
per-distance.10 So, instead of Speed in miles-
per-hour, we have Rate in minutes-per-mile.  

To get the Rate for a given Time and 
Distance, Formula 4 for Speed is simply 
inverted:  

Notice that there is no need for a factor of 
60 because Time and Rate are both 
measured in minutes. 

Another way to get Rate is to use the Speed 
directly:  

So, for any given Speed, there is an 
equivalent Rate. 

Why is Rate useful? Say you are assigned 
CAS 30. This works out to a Rate of 

this is too easily confused with correction factors for my 
taste. 

Formula 6. Calculating Time from Distance and Speed  

ὈὭίὸὥὲὧὩ φπ

ὛὴὩὩὨ
ᴼ ὝὭάὩ  

 

Formula 7. Calculating Rate from Time and Distance  

ὝὭάὩ

ὈὭίὸὥὲὧὩ
ᴼ ὙὥὸὩ  

 

Formula 8. Calculating Rate from Speed  

φπ

ὛὴὩὩὨ
ᴼὙὥὸὩ  
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φπ

ὛὴὩὩὨ
 O

φπ

σπ
ᴼ ς  

 

This means that, at CAS 30, you should take 
exactly 2 minutes to go each official mile. 
All you would need to do is start a 
stopwatch when the odometer rolled over to  
the top of a mile and, as each mile rolled 
over, simply confirm that close to two 
minutes has elapsed. (This assumes you had 
the good fortune to have an odometer which 
read very close to official miles.)  

Also notice that  is part of  Formula 

6. Normally, it takes a multiplication and a 
division to calculate Time using Formula 
Formula 6. However, once you know the 
Rate for a particular Speed, you can get the 
perfect time to cover a distan ce with just 
one multiplication:  

The Puzzle 
As a final look at the fundamental TSD 
formulas, we will work out the problem 
mentioned before: 

 

 

 

 

  17. Right. From here to the  
   next ʨ, average  20 mph  
   half the distance and  
   40 mph the other half  
   of the distance.  

A straightforward way to calculate a 
problem such as this is to work a simple 
example and plug in some numbers. Since 
the route instruction did not say the distance 
to the checkpoint, it is likely that the 
problem can be solved regardless of the 
distance. You can try two distances and see 
if you get the same number. First, assume 
the checkpoint was 2 miles away. You can 
figure the time to the checkpoint driving 
one mile at CAS 20 and one mile at CAS 40. 
Using Formula 6: 

 

ὈὭίὸὥὲὧὩφπ

ὛὴὩὩὨ
 O ὝὭάὩ  

ρȢππ φπ

τπ
 O ρȢυπ  

ρȢππ φπ

ςπ
 O σȢππ  

                      ╣▫◄╪■ȡ Ȣ □░▪◊◄▄▼ 

So, if the checkpoint was 2 miles away, you  
would drive 1.50 minutes at CAS 40 and 
3.00 minutes at CAS 20 and should take 

Formula 9. Calculating  Time from Distance and Rate  

ὈὭίὸὥὲὧὩ   ὙὥὸὩ ᴼ ὝὭάὩ  
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4.50 minutes to get there. Now using 
Formula 4  we can get the average Speed to 
drive.  

ὈὭίὸὥὲὧὩφπ

ὝὭάὩ
 O ὛὴὩὩὨ 

ςȢππ φπ

τȢυπ
 O ςφȢφ  

Notice that running at CAS 30 rather than 
the correct CAS 26.6 would get us to the 
checkpoint 50 cents early for every 2 miles 
that you travele d. 

Try this method using another distance to 
the checkpoint. You will get the same result.  

Using the Formulas 
Is all this math required? Is it all 
worthwhile?  

The previous formulas are almost 
incomprehensible to a new navigator. You 
would have to read them  at least several 
times to understand them and it  is still 
virtually impossible to remember the 
formulas. Understanding the solution to the 
Puzzle above takes even more work. 
However, since you have gotten this far, you 
apparently have enough interest in l earning 
to navigate to have at least scanned through 
this chapter once. 

You can now take heart ȉ the worst is over! 
The good news is that you don't actually 
have to memorize those formulas. Just 
understand what they can do for you and be 
able to look them up when needed. 
Remember that all  the important f ormulas 
in this book as well as many of the tables 

are in the TSD Road Rally Pocket Reference. 
The formulas will become especially 
important in Chapter 28 when we look at 
Phantom Car traps, the solutions to which 
are almost entirely based on the 
fundamental formulas.  

Try to take away two things from your 
struggle with the formulas in this chapter:  

ɖ An understanding that, if you know any 
two quantities from t he set of {Time, 
Speed, and Distance}, you can look up a 
simple formula which will give you the 
third . 
ɖ A belief that we can build a strategy based 

on the formulas which will keep you, at 
least theoretically, perfectly on time. We 
will begin developing such  a strategy in 
the next two chapters.  
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I'm on course. Are you on time? 

Ɍ Vera Shanov, 
Driver, Leg 10, The Quahog Rally, 
November 14, 1987, 10:12.89 PM 

In sailboat racing, the time before the start 
of a race is spent maneuvering to be in the 
best position when the starting gu n is fired. 
This phase of a race is so important that the 
entire outcome is sometimes decided before 
the race ȑstartsȒ. To get mentally prepared, 
the crew often says that they are racing as of 
10 minut es before their start. 

Rallying is much the same. The time 
between when you receive the route 
instructions and when you ȑstartȒ can be the 
most important part of the event, and a busy 
time for the navigator. When you receive 
the route instructions, you are  rallying.  

We have already talked about illustrating 
the route instructions in Chapter 3. If you 
have invested in a rally reader, you will 
need two sets11 of the route instructions ȉ 
one for the reader and one for the 
navigator's clipboard. Both will need to be 

 
11 A few events limit each team to one set of route  
instructions.  

highlighted and the set for the reader will 
need to be taped end to end and loaded onto 
the rollers.  

We have also given the formulas needed to 
pre-calculate the perfect time to  cover a 
known distance between two instructions. 
Finding places in the route instructions 
where you can apply this and other tric ks to 
pre-calculate perfect times is the best way to 
lower your score in Novice Class. And doing 
these calculations before the start, in a quiet 
place such as your hotel room or a table 
away from the registration area, is far easier 
than trying to juggle a  calculator during the 
event. 

However, pre-calculating perfect times is not 
possible in all rallies. Events with almost no 
mil eages provided in the competitive 
sections of the route instructions offer little 
opportunity for using the techniques in this 
chapter. 

At the other end of the spectrum are rallies, 
especially brisk events, where you are given 
an official mileage at every instruction. You 
can literally pre -calculate the perfect time to 
every turn. This kind of event is known as a 

 
 
 
5. Calculating Perfect Times 
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perfect -time rally . If you don't make any 
calculation errors and stay on course in a 
perfect-time rally, it is reasonable to try for 
single-digit scores on every leg, even in 
Novice Class! 

The previous chapter looked at the formulas. 
This chapter will look at how to use the 
formulas to pre -calculate the route 
instructions.  

Finding the Deltas  
The first step is to locate opportunities to 
calculate perfect times. We will use the 
route instructions from the Rally of Oz, with 
a few additional NRIs to get some more 
examples: 

The idea in pre-calculating is to find as 
many overall and delta mileages as possible. 

Because of the delta mileage in NRI 6 we 
can get the official mileage to NRI 6. Also, 
from the delta and official mileages in NRI 
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8, we can back-figure both the official 
mileage and then the delta mileage for NRI 
7. Writing this information in on the route 
instructions gives us: 

The first thing you should do with all the 
delta mileages you have is to highlight any 
particularly small deltas. We highlight 
anything less than 0.30 mile in red to make 
sure that we don't miss the instruction.  

Intervals  
Now we can figure the perfect time to get 
from NRI 5 to NRI 6 using Formula 6: 

ὈὭίὸὥὲὧὩ φπ

ὛὴὩὩὨ
 O

πȢψυ  φπ

σπ
 O

 ρȢχπ  

and the same for NRI 6 to NRI 7: 

ὈὭίὸὥὲὧὩ φπ

ὛὴὩὩὨ
 O

ρȢςχ  φπ

σφ
 O

 ςȢρς  

Finally, we can do the same for NRI 7 to NRI 
8, but we have to add in the time for the 
Pause 50 in NRI 7:  

ὈὭίὸὥὲὧὩ φπ

ὛὴὩὩὨ
 O

ςȢφπ  φπ

σφ
πȢυπ  O

 τȢψσ  

Each of the zones with a delta mileage and a 
single known speed is called an interval . 
We use the notation 

ѝ
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to mark each interval and record the 
calculation from Formula 6. We can then 
combine the intervals together to get perfect 
times across a large range of route 
instructions. Our annotated rout e 
instructions might look like the annotated 
route instructions above.  

Pause over Distance 

Rather than changing CAS for short sections 
of road with varying conditions, 
rallymasters will often give a pause over a 
distance. In NRI 10 we have a Pause 30 
over 0.50 mile . 

One easy way to handle this is to figure out 
how long it should take to cover the 
distance (0.50 miles) and then convert this 
into a new (reduced) CAS for that distance. 
This technique is called an averaged pause . 
The time you spend running at the slower 
speed is simply the time you would 
normally take to run the distance at normal 
CAS plus the time for the pause. Using the 
fundamental formula for Time, we get  
Formula 10 below.  

Remember to add in the  ὝὭάὩ  in 
minutes! For the example in NRI 10, we get  

Formula 10. Averaged Pause: How long to run at reduced speed  

ὈὭίὸὥὲὧὩ φπ

ὅὃὛ
ᶸ ὝὭάὩ ᴼὝὭάὩ ὥὸ ὶὩὨόὧὩὨ ίὴὩὩὨ 
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ὈὭίὸὥὲὧὩ φπ

ὅὃὛ
 ὝὭάὩ  O

πȢυπ  φπ

σφ
  πȢσπ  O

ρȢρσ  

Normally, we would have covered the half 

mile at CAS 36 in 0.83 minutes. Adding th e 
0.30 minutes for the pause gives us 1.13 
minutes to cover the half mile. To figure out 

how fast to go, simply use the fundamental 
formula for Speed: 

So, in this example, the reduced speed is 

πȢυπ  φπ

ρȢρσ
ᴼςφȢυ  

If we travel at 26.5 mph for 1.13 minutes 
when we see the ȑChildrenȒ sign, we should 
nail this portion of the leg perfe ctly.  

Gains 

Another item which appears occasionally is 
a gain . It is the inverse of a Pause ȉ you are 
supposed to make up the specified time. 
Since it is impossible to make up time at a 
single point in space, gains are always given 
over a distance, such as in NRI 12. 

You can handle a gain over a distance like a 
pause over a distance, calculating an 
amount of time to run and a new (faster) 

speed to run. First, the time:  

For NRI 12, we get 

ὈὭίὸὥὲὧὩ φπ

ὅὃὛ
ὝὭάὩᴼςφȢυ  

ρȢππ  φπ

ςψ
πȢφπ ᴼρȢυτ  

Formula 11. Averaged Pause: Calculating the reduced speed  

ὈὭίὸὥὲὧὩ φπ

ὝὭάὩ ὥὸ ὶὩὨόὧὩὨ ίὴὩὩὨ
ᴼὙὩὨόὧὩὨ ίὴὩὩὨ 

 

Formula 12. Gain: How long to run at increase d speed 

ὈὭίὸὥὲὧὩ φπ

ὅὃὛ
 ὝὭάὩᴼὝὭάὩ ὥὸ ὭὲὧὶὩὥίὩὨ ίὴὩὩὨ 

 

Formula 13. Gain: Calculating the increased speed  

ὈὭίὸὥὲὧὩ φπ

ὝὭάὩ ὥὸ ὭὲὧὶὩὥίὩὨ ίὴὩὩὨ
ᴼὍὲὧὶὩὥίὩὨ ίὴὩὩὨ 
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At CAS 28 we would have covered the mile 
in 2.14 minutes . With the gain, we only 
have 1.54 minutes to cover the distance. 

Finally, we figure how fast to go to cover 
the mile in this reduced time:  

So, in this example, the gain calls for 1.54 
minutes of driving at  

ρȢππ  φπ

ρȢυτ
 O  σωȢπ  

Our final annotated instructions might look 
like these route instructions : 
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Nitwit ideas are for emergencies. You use 
them when you've got nothing else to try. 
If they work, they go in the Book. 
Otherwise you follow the Boo k, which is 
largely a collection of nitwit ideas that 
worked. 

Ɍ Larry Niven and Jerry Pournelle,  
The Mote in God's Eye 

This chapter develops a navigation strategy 
suitable for running in Novice Class in most 
events. It is based on the formulas 
developed in the last two chapters and 
assumes the following navigation 
equipment: 

ɖ Stock speedometer . 
ɖ Time -of-day clock . It should read in 

minutes and cents ȉ you can still use a 
watch reading in seconds, but you will 
need to do the conversions. 
ɖ Auxiliary stopwatch . This will be used to 

measure intervals of time. The Westbend 
40007 will work, but you will need to 
convert seconds to cents. The Seiko model 
020 will also work nicely, but at more 

cost. Both these timers are described in 
Chapter 9. 
ɖ Basic calculator . There are many 

definitions for what is allowed for a 
calculator in Novice Class. We will assume 
that i t has the 4 functions ( ȟ ȟ ȟ ). 
You should check with the organizers that 
your calculator is legal in your class.  
ɖ Stock odometer . A tenth reading 

resettable (trip) odometer. This is the least 
important of the instruments in this 
strategy ȉ it will b e used only 
occasionally. 

Whatever equipment you select, remember 
that you will not be running Novice Class 
forever. If you purchase equipment, try to 
consider its usefulness in running the 
advanced classes, especially your time-of-
day clock. 

The Concept 
The basic idea of this navigation strategy is 
to keep the car running on time at all times 
and to have a bag of tricks for recovering 
from small deviations.  

Since this is the first navigation strategy, the 
primary emphasis is on keeping it simple. 
Towards this end, we will be tak ing a few 

 
 
 
6. A Basic Strategy 
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short cuts and making some assumptions 
and approximations which give this strategy 
some inherent inaccuracies. However, you 
should improve your scores over the ȑI think 
we're a bit lateȒ method. Just remember ȉ it 
will take  a few rallies to become familiar 
with the details.  

As with all navigation strategies, we will 
develop the method based on what to do in 
the common rally situations. Then we 
include a checklist at the end of the chapter 
as a quick reminder during the event . 

After running this st rategy for a few events, 
a team should be able to average 3 to 4 
points per competitive TSD mile .12 

Before the Start  
Of the suggestions given in the last three 
chapters, pre-calculating the route 
instructions is probably the most imp ortant. 
Other than this,  there is nothing specific to 
do before the start of the event for this 
navigation strategy.  

Many events allow competitors to begin the 
odometer check prior to their official start 
time. Find out if you can do this and, if so, 
depart when you have made sure the route 
instructions are complete and legible. 
However, remember that this will not 
change the correct time you should leave 
the end of the odometer check. 

 
12 Standard Disclaimer: This depends on the style of the 
event, number of speed changes per mile, number and 
complexity of intersections, etc. This estimate is given as 

The Odometer Check 
Once you have finished highlighting and 
pre-calculati ng the route instruction s and it 
is time to start your run, pull up to the 
starting point, zero your odometer (see 
Chapter 10 for notes on stock odometers), 
and head off on the odometer check. If the 
event has many opportuni ties for pre-
calculating , the navigator may still be busy. 
This is OK as long as the driver can stay on 
course and the navigator is not prone to 
motion sickness. 

At the end of the odometer check, pull up to 
the landmark and take a careful reading of 
the odometer. 

Reading a Stock Odometer  

If you have a mechanical odometer, you can 
interpolate between tenths. As the last digit 
is rolling up, try to determine a mileage 
reading to the hundredth of a mile. For 
example, a good guess for: 

 

ȗ|might be 8.38 miles. With practice, you 
can reliably read many mechanical stock 
odometers to the hundredth of a mile.  

If you have a digital tenth reading 
odometer, the best you can do is to stare at 
the odometer as you approach the end 
landmark and see how far before the 
landmark it flips over. Remem ber that a 

a very rough standard. Remember that your goal is to 
improve your scores and placings, not measure your 
scores against an arbitrary standard. 

0 0 8
3
4
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tenth of a mile is 528 feet, or about 37 car 
lengths, so you can approximate the 
hundredths. If you forget to do this, use a 
hundredths of ȑ5'ȑ to take a middle -of-the-
road guess. 

 

Correction Factors 

Now we can figure the Correction Factor 
using Formula 1. With our example car 
mileage of 8.38: 

ὅὥὶ ὓὭὰὩὥὫὩ

ὕὪὪὭὧὭὥὰ ὓὭὰὩὥὫὩ
 O  

ψȢσψ

ψȢρπ
 O  ρȢπστφ 

Since we are not generally using mileages in 
this navigation strategy, you may not want 
to go down th e route instructions and 

correct all the mileages. However, the 
Correction Factor is very useful for getting 
corrected speeds. We make the assumption 
here that the speedometer runs on the same 
correction factor as the odometer.  In 
practice, this is a rough  approximation, but 
is not too damaging in Novice Class. We 
simply apply the correction factor to all  CAS 
assignments to get corrected speeds: 

Since the Correction factor is usually a 
number near 1.0, we can take a shortcut in 
correcting speeds. Simply calculate the 
corrected car speed for CAS 20, 30, 40, and 
50 and use these as a guide for what to add 

or subtract from the CAS to get corrected car 
speed. For example, the navigator might 
write a table and tape it to the dashboard:  

CAS 
Car Speed 

(CF = 
1.0346)  

20 20.7 
30 31.0 
40 41.4 
50 51.7 

 

So, in this case, we would add 1 mph for 
CAS assignments in the 20s and 30s and 1.5 
mph for CAS assignments is the 40s and 50s. 

Running a Leg 
So finally we get to run a leg! You are 

probably remembering back to the 
beginning of this chapter when I said that 
this first navigation strategy was simple. 
And you may have peeked at the last several 
pages concluding that it is anything but. 
However, all the calculations so far are done 
before the start or at the end of the 
odometer check, not in the middle of a leg. 
Also, keep in mind that the calculations u p 
until now have been a bag of independent 
tricks, and you can decide which ones to 
apply or discard in any situation.  

Running a leg is where all the pre -
calculations pay off.  

Formula 14. Corrected Car Speed  

ὅὃὛ ὅέὶὶὩὧὸὭέὲ ὪὥὧὸέὶᴼὅέὶὶὩὧὸὩὨ ὧὥὶ ίὴὩὩὨ 
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Getting Up to Speed  

The first problem at the end of the odometer 
check is to get up to speed so that you are 
on time when you arrive at CAS. This 
problem comes up at all restart points 
including the end of transit zone, leg restarts 
after open controls, etc. 

One easy way to handle getting up to speed 
on time is to pull ahead a certain  distance 
from the landmark. You usually need to do 
this anyway in order to give other rally cars 
and local traffic enough room to pass. 
Departing from further along the co urse 
than the official restart point can make you 
early by exactly the lateness caused by the 
acceleration. The following guideline is 
based on an average car accelerating 
smoothly and briskly from a dead stop up to 
the target CAS.13 

Target 
CAS 

Car Lengths 
from 

landmark  
20 4 
30 11 
40 17 
50 25 

 
Of course, this table assumes that you begin 
accelerating at your restart time exactly and 
are accelerating from the road and not from 
the shoulder and that you are already in 
gear with the parking brake off.  

Accelerating up to speed predictably is 
important when running this strategy 

 
13 Tests for this table were made in a 1991 Ford Tempo 
automatic and assumes a car length of 14 feet. 

because an error here will go uncorrected 
throughout the leg. Doing so also means that 
your score on a quickie leg should be quite 
low.  

Handling NRIs 

Once you are up to speed, there is relatively 
little to do until you execute an instruction. 
Whenever you execute an instruction:  

ɖ Write down the time you executed it on 
the Route Instructions. This is very 
important if you later go off course and 
need to come back and take a time 
allowance. 
ɖ If you have the perfect time between that 

NRI and the next NRI, you can calculate 
the perfect time to the next NRI.  

Looking at NRIs 10 and 11 from the Rally of 
Oz: 

 
    9. Left at T. CAS 36. 
     

  10. ʣChildren ʤ. Pause 30 over  
   nex t 0.50 mile . 
   ỉ  

 2.11 11. Right at ʣKing Pinʤ. CAS 28. 
 

We do not know the perfect time for NRI 10. 
But, once we execute it, we write down the 
time and assume that we are on time. The 
navigator calls ȑSpeed 26.5Ȓ as they pass the 
sign and writes down the current  time. Then 
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1.13 minutes can be added to get the time to 
resume CAS 36 and the 3.82 minutes can be 
added to get the perfect time for NRI 11. 
Assuming you execute NRI 10 at 10:27.15, 
the marked-up route instructions might look 
like:  

 
    9. Left at T. CAS 36. 
     

  10. ʣÀåæéáïâëʤ«|Pause 30 over  
   next 0.50 mile .  
   ỉ  

 2.11 11. Ïæäåñ|Þñ|ʣÈæëä|Íæëʤ«|CAS 28. 
     
 

At the ȑChildrenȒ sign, you slow to 26.5 
mph until 10:28.27 (10:27.15 + 1.13). The 
navigator calls ȑSpeed 36Ȓ at 10:28.27. You 
find the  Right in NRI 11 at 10:30.97. To 
help the driver with NRI 11, the navigator 
can count down the time to the turn.  

It is important to keep all the notes you add 
to the route instructions sorted out. You 
should pick a simple convention to help stay 
organized. For example, you can put perfect 
time-of-day figures in a box and the actual 
time-of-day readings in a circle. It is also a 
good idea to use a green pen so your notes 
stand out. Red pens also work great until 
you get on a night rally ȉ the red cockpit 

 
14 This point should be  defined by the Regs. It could be 
the beginning of the intersect ion, the apex of the turn, or 
some other well-defined spot. 

lights used to preserve night vision make red 
ink invisib le on white paper!  

If the instruction has a CAS change, there is 
no real work to do ȉ just make sure you 
change speed to the corrected car speed for 
that CAS.  

If you have a pause assigned: 

ɖ Note the tim e as you have slowed halfway  
from CAS to a stop. Alternately, use the 
perfect time for the instruction, if one is 
available. Add the time of the pause to get 
your restart time.  
ɖ Make the turn or pull across the 

intersection. Try to space yourself the 
appropriate distance from the execution 
point of the instruc tion 14 for the CAS at 
which you will depart. Make sure that you 
are well clear of the intersection and are 
in a position to get a good smooth restart.  
ɖ Then, at the appropriate time, accelerate 

to CAS and rally on. 
To run a Transit  Zone, simply note your 
tim e at the Begin Transit Zone point as you 
would with any other instruction. Then add 
the time for the Transit Zone and depart the 
End Transit Zone point as you would at any 
other restart. If you take significantly less 
than the al lotted time to run the Tran sit 
Zone, you might catch sight of one or more 
cars leaving the End Transit Zone point. 
Note their time and consider if you want to 
use their time(s) for a hack (see Chapter 3). 
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If you have a Free Zone where you have a 
perfect ti me to traverse from the beginning 
to the end, you have a choice. You can treat 
it like a Transit Zone and drive it faster than 
the CAS (where legal and safe). This gives 
you the time to handle delays, such as slow 
traffic or traffic lights. Your other choi ce is 
to run at CAS, giving  you the opportunity to 
expose any gross calculation error (gasp!) 
that the navigator may have made.  

Checkpoints 

Finally, you get to a checkpoint. If it is a 
closed control  or flying control  (one at 
which you do not stop), simply  note your 
time at the checkpoint line and keep on 
going. Oh yes, wave at the crew ȉ they are 
probably lonely.  

For an open control , note your time and car 
mileage as you cross the timing line. Also, 
add up any time allowances you might have 
taken on the leg. 

Pull over after crossing the line and passing 
the crew and either walk your scorecard 
back or pull up to a table and hand it in. 
Make sure to request any Time Allowances 
for that leg as you hand in your card, if that 
is the proper procedure. When you get the 
checkpoint slip back (and your scorecard, if 
the event uses them), there are a number of 
things to do in a rather short time.  

ɖ Ensure that the finish time on the 
scorecard agrees with your reading. If it is 
off by a few cents, don't worry. However, 
if  the discrepancy is larger, find out why. 
You may have accidentally been given 

some other car's arrival time or maybe 
your clock needs to be re-set. 
ɖ Verify that any TA you requested has been 

recorded correctly.  
ɖ Note your start time and where the restart 

point is, and make sure that the start time 
allows sufficient time to reach the restart 
for the next leg.  

Then go back to your car. Some events use 
out -markers , which are points past the 
timing line of the checkpoint where the next 
leg starts. If the next leg starts at an out-
marker, you should move there. Then read 
the checkpoint slip carefully.  

ɖ Note the number of the instruction you are 
seeking to execute. 
ɖ Note the CAS at which to start the next 

leg. The CAS sometimes changes at 
checkpoints. 
ɖ Take note of any special instructions on 

the checkpoint slip.  
ɖ Pre-calculate the next interval, if possible. 

Checkpoint slips at most events tell you 
the official mileage at the checkpoint. If 
the next NRI also has an official mileage, 
you can figure the perfect ti me at that 
instruction.  
ɖ Finally, i f you have time, figure your score 

on the last leg. If you can do this for 
several legs and get a trend of consistently 
early or late, then you can build a factor 
into your speeds to try to compensate. 

To get a rough idea of how much to adjust 
your speeds, divide your score by the 
competitive leg time . The competitive leg 
time is the perfect time to run the leg after 
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transit zones, and other areas where you 
have the perfect time to travel, have been 
removed. Multiply this b y 100 to get the 
percentage to further increase (if your were 
consistently late) or decrease (if you were 
running early) your speeds. 

However, if you have been doing fairly well 
and all of a sudden seem to have an 
outlandish and unexplained high score, 
Don't Panic! A mistake may have been made 
in the rallymaster's calculations on the 
checkpoint slip and the leg time is wrong. 
Such situations will be corrected before 
scoring is done. 

Adjustments  
Up until now, we have discussed this 
strategy as if everything always proceeds 
perfectly. We have said nothing about what 
to do when you find yourself early or late by 
some known or unknown amount of time.  

The Situation  

The most common situation is a turn that 
has no pause time allotted in the route 
instructions. The goal is to determine how 
much delay the turn caused and then 
compensate for the delay in an orderly way. 
We will begin using the auxiliary stopwatch 
for delays. 

To time the delay, start your stopwatch 
when the car slows halfway from CAS. 
Freeze the stopwatch when you have 
accelerated halfway back to CAS. Note the 
elapsed time. If you had to creep around the 
turn or across an intersection for any 
appreciable distance, subtract one cent for 

every 2 car lengths (or one second for every 
3 car lengths) you crept . The result is the 
time you were delayed. 

If you have a perfect arrival time at an 
instruction and you got to the instruction 
after the perfect time, your delay is the 
difference between the perfect and actual 
times. (Of course, if you arrive early, just 
wait until the appropriate perfect  time to 
depart.) 

Another common problem is getting delayed 
by slow-moving traffic. You could decide to 
pull over and take a time allowance. If you 
keep going, it is best not to just trundle 
along on his bumper, 3 mph belo w CAS, 
fuming at the situation. Ch oose a different 
speed which is even slower and start your 
stopwatch. This may seem counter-
productive, but it will allow you to 
determine your delay much more precisely. 
Stop the watch when the problem clears up 
and you can run at CAS. 

What speed should you pick? Some 
convenient ones are to slow down by  Ę©| ©|
or ½ your assigned speed. Your delay time is 
then Ę©| ©|ìï|ę the time shown on the 
stopwatch, respectively. 

For example, if your CAS is 30, try slowing 
down by , giv ing you 20 mph to maintain. 
If the  problem lasts for 36 seconds, you are 
now  of 36 seconds, or 12 seconds late. 

The Fix 

OK, so you know how late you are and have 
an opportunity (good road, no traffic, 
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generous speed limit) to make it up. How 
fast do you go and for how long?  

If you can go 10% over CAS, it will take 10 
times as long as you are late to make up the 
delay. In the above example, traveling at 33 
mph, 10% over 30, will make up the 12 
second delay in 120 seconds, or two 
minutes. 

At 20% over CAS it would only take 5 times 
the delay, or one minute at 36 mph to make 
up the 12 second delay over CAS 30. 

At 33.3% (one third) over CAS it would take 
3 times the delay, or 36 seconds at 40 mph. 

At 50% over CAS it only takes twice as long 
to make up the delay. 

Finally, at 100% over CAS (doubl e the CAS), 
you make up a delay in the same time as the 
delay ȉ 60 mph for 12 seconds compensates 
for a 12 second delay at CAS 30. 

Recovery from a Delay  

How Fast  
How Long to 

Recover  
CAS + 10% CAS Delay time × 10 
CAS + 20% CAS Delay time × 10 
CAS + 33% CAS Delay time × 10 
CAS + 50% CAS Delay time × 10 
CAS + 100% CAS 

(CAS ×  2) Delay time 

 
This recovery method can be used for any 
kind of delay where you know the amount 
of time you are late. Any situation where 
you have a perfect departure time and you 
depart late is a candidate for this method. 
These situations include the end of a transit 

zone, the end of an interval with a single 
CAS and a known distance, or a Key Time 
(see below in One Final Trick).  

A Shortcut 

There is an even easier method for handling 
the #?&! -slow-traffic -in-front -of-you 
situation, but it has a shortcoming.  

It turns out  that, if you travel at a given 
number of mph below CAS for a time, you 
can make it up by traveling the same 
number of mph above CAS (the 
compensating speed) for the same amount of 
time. For example, at CAS 30, 45 seconds at 
36 mph will exactly compensate for 45 
seconds at 24 mph. 

The shortcoming is that this method does 
not tell you how much time you are late 
after your delay, so you cannot pick a 
recovery speed from Table 6-1. If you 
cannot maintain the compensating speed 
above CAS, you can: 

ɖ do the recovery in sections, using stretches 
of the road where the compensating speed 
is safe and legal, or 
ɖ drive halfway between the CAS and the 

compensating speed for twice the time 
(1.30 minutes at 33 mph in the example).  

You only have one speed with which to 
compensate and, if you cannot maintain that 
speed, you are out of luck! 

DIY Legs 
On a Do-It -Yourself leg, no recovery is 
needed since you can write in a calculated 
time at the end of the leg. As long as you are 
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not late for the start of the next leg, you c an 
simply not compensate for minor delays. 
This avoids inaccuracies which an 
adjustment can introduce. Simply keep a 
running total of each delay and subtract it 
from your a ctual arrival time.  

One common confusion happens the first 
time you need to take a TA on a DIY leg. 
Since you can write down a calculated 
rather than actual arrival time, just subtract 
the TA from your arrival time.  

The one case where you may want to take a 
TA on a DIY leg is if the DIY is followed by 
an open or closed checkpoint and you 
cannot make it to the checkpoint on time. In 
this case, hold off writing in your DIY time 
till you get to the checkpoint. You will be 
taking a TA on only one of the two leg s 
since most rules assess a penalty for each leg 
you take a TA. When you get to the second 
checkpoint, take a guess as to which leg you 
will get a better score on. Add all your TA 
time together and assign it to that leg, 
adjusting your DIY arrival time and  start 
time for the second leg as appropriate. 

Off-Course Situations 
In Chapter 3 we described a strategy for 
handling an off -course excursion. It 
essentially involved doubling the time it 
took to find your way back to the turn and 
then taking a time allow ance. 

In our current strategy, we have a much 
better method. Since we write down our  
actual time or a perfect time for every NRI 
which is executed, simply go back to the last 

NRI for which you have such a time and 
take a time allowance from there.  

You did remember to write down the time at 
each instruction, didn't you?  

One Final Trick 
As a final item in our bag of tricks for this 
strategy, we will talk about a rather back -
handed technique which is useful 
occasionally. 

Some events use a concept called key ti mes. 
A key time is the perfect passage time or 
departure time for car #0 at  a given NRI. To 
calculate your arrival time, simply add your 
car number in minutes to the Key Time. For 
example: 

 

 
  41. Left at T. CAS 36.  

  42. Right onto Wayward Lane.  
 
29.17  43. Straight at Stop. Key Time  
   11:20.72 . Begin Transit  
   Zone  

  of 13.00 minutes.  
 

This means that, if you are Car #17, you 
should get to the Stop in NRI 43 at exactly 
11:37.72. Notice that you also have an 
official mileage at NRI 43. If you have 
gotten a good correction factor and your 
odometer has been matching other corrected 
official mileages in the route instructions, 
then you can expect that the corrected 
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mileage of 30.20 should be close (if you 
have not gone off course in the meantime!). 

The trick is this: once you execute NRI 41, 
you can calculate backwards to get perfect 
times based on your odometer. Since the 
rallymaster will often place checkpoints 
closely before Key Times, this trick can be 
powerful on some rallies.  

The easiest way to do this is to calculate 
how long it takes to go a mile at the 
corrected speed of 37.1 mph (1.62 minutes) 
and build a small table for each Key Time:  

 

Car Mileage  Perfect Time  
30.20 11:37.72 
29.20 11:36.10 
28.20 11:34.48 
27.20 11:32.86 
26.20 11:31.24 

 
Simply type the Key Time into the calculator 
and keep subtracting out the time to travel 
one mile from the calculator to get the 
perfect time at each preceding car mileage. 

A Checklist 
With every navigation strategy, you should 
put together a checklist for use as a 
reminder of what to do when running the 
course. The next two pages show a checklist 
for the Basic Strategy which is meant to fit 
into a 5ęȒ ×  8Ȓ plastic holder (outside 
dimensions). The checklist is meant to be 
cut to 5Ȓ × 7ęȒ and assembled back to 
back. 

The purpose of the checklist is not as a how-
to. It is a reminder when running the event 
of the things you need to do at various 
points. 

Ðââ|ñåâ|àåâàèéæðñ|ìë|ñåâ|ëâõñ|ñôì|íÞäâð|ȗ 

  



The Road Rally Handbook   79 
 

   

 



80 Digital Edition ʛ June 9, 2020 
 

 

 



The Road Rally Handbook   81 
 

 

 

At some point in your rally career, you get 
kicked out of Novice Class. Maybe you get a 
call from the regional pointskeeper 
informing you that you have accumulated 
too many points to run as a Novice 
anymore. Or maybe you are starting to feel 
funny about accepting your third Novice 
trophy in as many event s ȉ It's time to give 
some other Novice teams a chance. 

So you begin staring at the array of LEDs, 
LCDs, senders, relays, and none-too-neat 
wiring in the dashboards of cars in the 
advanced classes as you attempt to figure 
out what you want or need to get a nd where 
to get it.  

Classes 
The first order of business is to decide which 
class to run. 

One complication is that the class rules for 
each of the upper classes can vary widely 
from region to region or club t o club. When 

 
15 Warning: avoid discussions with die -hard rallyists 
regarding SOP class rules. The term SOP has been applied 
to a mind -numbing vari ety of class rules and every rallyist 

you consider the effort and expense a team 
puts into an advanced navigation strategy 
and its equipment, even subtle changes in 
class rules can be a problem. 

To cover the myriad of class definitions, we 
will be looking at four advanced navigati on 
strategies. One of them should be suitable 
for each of the classes in your region or 
club. The names in this book for each of the 
classes will not match your area's names, but 
it should be easy to find an appropriate 
strategy for the class you choose to run. 

Stock Class 

This class is often the default class for 
Novice refugees. It allows very little in the 
way of equipment. Accurate timepieces and 
calculators, together with stock (factory -
available) odometers and speedometers are 
all that can be used. 

Many areas call this Class C while others use 
the term SOP for Seat-of-the-Pants.15 We will 
develop a navigation Strategy for Stock 
Class which is an extension of the Basic 
strategy developed earlier. 

seems to covet their  ãÞóìïæñâ|áâãæëæñæìëð|Þð|ñåâ|ȑïæäåñ|ôÞö|
ñì|ïÞééöȒ« 

 
 
 
7. Beyond Novice  
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Some areas limit the amount of calculating 
equipment you can have when running this 
class. So, in addition to the Stock navigation 
strategy, we will develop a variant which 
uses no calculating equipment, called the 
Limited -Stock navigation strategy. 

Speedo Class 

A few regions use a major variation on the 
Stock Class rules which prohibits the use of 
the stock odometer. Running under Speedo 
class rules is a fundamentally different style 
of rallying from the National -C rules since 
only speedometers can be used to keep you 
on time. Use of the stock odometer in events 
with a Stock Class allows the navigator to 
compute a cumulative 'early/late' reading 
while Speedo Class teams have no such 
luxury. This variation in the rules calls for 
substantially different navigation methods 
by the top teams. 

Since areas which run a Speedo class also 
call it ȑClass CȒ or ȑSOP ClassȒ, there is 
often a great deal of confusion with Stock 
Class. 

As with Stock Class, we will develop both a 
Speedo navigation strategy (with calculators 
and tables) and a Limited-Speedo navigation 
strategy (with no calculating equipment).  

Odo Class 

Most areas have a class which allows 
arbitrary mileage measurement equipment 
(precision odometers which can be 
calibrated) and slide -rules or tables. Our 
Odo Class strategy is suitable for this class. 

This class is variously called Class B or 
Unequipped and there are a number of 
subtle variations in this class definition. 
Most notably:  

ɖ The use of a precision speedometer which 
can be calibrated may or may not be 
allowed.  
ɖ Some areas allow use of an accumulating 

calculator (such as a Curta). 
ɖ Some rules allow teams with j ust a stock 

odometer to run in the Odo Class with 
more calculating equipment than would 
otherwise be allowed. 

In practice, precision speedometers and 
calculators are not necessary. Also, a 
hundredth-reading odometer which can be 
precisely calibrated provid es a huge 
advantage in accuracy over a tenths-reading 
non-correctable stock odometer. Teams 
running with a stock odometer are at a 
disadvantage regardless of the calculating 
equipment they are allowed to use. 

Computer Class 

This class seems to be the haven for techno-
philes, computer freaks, and zero-heroes: 
anything goes in the way of calculating 
equipment. In practice most Computer Class 
teams run with one of the off -the-shelf A-
Boxes available from a small number of 
manufacturers who specialize in these items. 
These units generally use a precision 
odometer (as in Odo Class) with the 
additional capability to input assigned 
speeds and pauses to provide a constantly 
updated reading (known as a nu ll unit ) for 
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the driver as to whether they are early, late, 
or on time.  

Which Class? 

Which class competitors choose is, 
unfortunately, often decided by what 
equipment a team can borrow/afford, when 
they graduate from Novice. When you 
consider the amount of time you spend 
rallying over the years and the amount of 
investment a good team has in their 
navigation method, it is worth spending 
some time choosing the best class for you. 

One excellent way is to ride in the back seat 
of a top team in each class for a few miles of 
real or simulated rallying to get a feel for 
what skills are called for. At t he very least, 
talk to some teams and try to get a feel for 
what they like and dislike about the rules 
under which they run.  

Table 7-1 summarizes the navigation 
strategies covered in this book along with a 
quick outline of the chapters most relevant 
to that strategy. 

 
Table 7-1 

  Great American Race ȉ not really a national clas s, but since this popular event 
     runs across the country, I stuffed it in this column.  
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Strategy, Philosophy, and More 
Etiquette  
Before you jump off into one of the 
advanced classes, a few more words about 
the less tangible aspects of running as an 
ȑexperienced rallyistȒ. 

The Press On Regardless Pro Rally is known 
for some of the toughest conditions in the 
sport. It is also known for some of the 
toughest competitors. Overcoming adverse 
conditions is one thing, but overcoming 
your own mental barricades and excuses can 
prove even tougher. By now you probably 
understand that getting a  20 on a leg is 
disaster for a Computer Class team. Staring 
at the control slip and knowing that the 
error was your fault  (&$?@@!**) can 
mentally take you out of the competition. 
Psyching yourself out of giving up takes 
willpow er. ȑEveryone else got a 25Ȓ. ȑThey 
will throw the leg Ȓ. Whatever it takes, keep 
going. 

Remember the help you got on your first 
rallies from more experienced teams? Pay 
that back by helping Novice teams who now 
look to you for advice. Include them in the 
conversation. Find out how the y managed to 
zero two controls even though they max'd 
all the rest. Break the clique occasionally 
and help the sport grow.  

If you talk to the press, you are immediately 
a spokesperson for the sport. Remember that 
they may understand little of the 
fundamentals of TSD rallying. They equate it 
with racing and issues of speed on public 
roads immediately come up. If you are 

interviewed regularly, practice your 
interviews. If you are the driver, include the 
navigator ȉ the man on the street does not 
understand drivers versus navigator roles. 
Also, stress the full range of the sport from 
Sunday afternoon novice rallies through 
adventures across Alaska. 

Claims 

One of the most troublesome areas of the 
sport is the claims process. A claim is a 
written request by a team for the organizers 
to adjust the team's score to compensate for 
some situation. Claims are typically allowed 
or denied by a committee made up of 
organizers as well as competitors (who have 
not, themselves, written claims).  

The more you compete, the more you will 
begin to see or suspect situations where 
artfully written claims and back -room 
politics have as much to do with top 
placings as does skill. If you think you 
would never stoop to that level, wait a 
while.  

It starts out very innocently: you blow a leg, 
but it gets thrown because of some 
unrelated issue. What Luck! A couple of 
rallies later you blow another leg. You feel 
frustrated and want nothing more than to 
ȑfixȒ the error. Then you find some technical 
inaccuracy in a later route instruction on  
that leg. You could put in a claim and, with 
the right argument, ȑcover your errorȒ. If 
the technique is not obvious the first time 
around, it will be after you serve on the 
claims committee a few times and after you 
read how claims are written.  
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Drawing a moral line for yourself is difficult 
in the heat of competition. The pressure to 
win sprouts phrases like ȑWell, there was an 
errorȒ, ȑWell, that team did the same thing 
last monthȒ. 

One answer to the claims process is a 
scrupulously clean event which leaves no 
opportunity for bad -faith claims. 
Unfortunately, not all rallies are blessed 
with a rallymaster and checkers of enough 
experience and preciseness to make this 
happen. 

After a lot of not -so-successful soul-
searching, the one thing which really helped  
us with these issues was a line written long 
ago by the organizers of the MG-1000 rally: 
ȑDon't run to the Claims Committee to get a 
better score than you deserveȒ. 



86 Digital Edition ʛ June 9, 2020 
 

  



The Road Rally Handbook   87 
 

 

 

  

Part 3 ʣ 
Rally Equipment  
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Take three months to prepare your 
machines and three months to complete 
your siege engineering. 

Ɍ Sun Tzu, 
 The Art of War  

(translated by Thomas Cleary) 

Once you choose a class and have thought 
about the basics of a navigation strategy, it 
is time to select from among the various 
equipment components available. Some 
teams, especially in the Computer Class, 
choose a single box which has all the 
features and displays they need to navigate 
in their class. Other teams, especially in 
Stock Class, find they need to ȑroll their 
ownȒ setup to suit their navigating st yle. In 
Odo Class, there are a number of off-the-
shelf B-Boxes with dual correctable 
odometers and clocks, but many teams 
choose to add one or more clocks or 
odometers to the basic setup to handle 
special problems.  

Before we go into the types of specialized 
rally equipment in detail, we will take a 
chapter to look at some of the basic 
considerations pertaining to all types of 
equipment. 

Reliability  
Nothing is more frustrating that to spend the 
time, energy, and expense to get to an event 
and then have your equipment flake out. 
Maybe your clock overheats and shuts itself 
off. Maybe your odometer decides to count 
mileage in time with the windshield wipers. 
Or maybe your car just decides not to 
compete in the afternoon section and refuses 
to budge from the lun ch spot. Whatever 
fails, it becomes the weak link which puts 
you out of the event.  

Avoiding such fai lures requires reasonable 
attention to the reliability of every 
component you use on a rally. Something as 
simple as a burned out flashlight on a night 
rall y or a pen running out of ink could cause 
enough confusion to put you out of the 
running.  

When it comes to specialized rally 
equipment, reliability should be high on the 
evaluation list. Talk to a sampling of 
competitors who use the equipment you are 
considering and get their experience with 
the units. Also, take extra care when 
installing the unit to en sure that all power 
and shielding requirements are more than 
adequately covered. 

 
 
 
8. Equipment Basics 
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Consider the environment that these units 
live in: constant jarring, heat a nd cold, and 
noisy power input with occasional high -
voltage static. Now consider how important 
these units will be to your enjoyment of 
rallying: trying to run Computer or Odo 
Class with a flaky odometer will quickly 
sour a team to the precision side of th is 
sport! Talk to other owners of the unit you 
are considering to get a list of the known 
problems and general track record of the 
unit and the manufacturer.  

Also, a great deal of information can be 
obtained from the owners manuals before 
you commit cash to these expensive units. 
Study them carefully to make sure that they 
have the features and functions you are 
looking for in your navigation system.  

Also, consider the service which the 
manufacturer provides on the unit, again by 
getting other competitors e xperiences with 
the manufacturer.  

Displays 
There are three basic technologies a 
manufacturer can use to build an electronic 
display. 

Incandescent displays  use a set of 7 tiny 
light bulbs for each digit. Given the amount 
of variation in ambient light in ral ly 
situations, a display should be bright enough 
to read in bright daylight and be adjustable 
to a dim setting which is comfortable to 
read in deep blackness. Since the display 
will not be readable if direct sunlight is 
shining on it, a visor may be needed to 

prevent this situation. One problem with 
incandescent displays is that the tiny bulbs 
can burn out just like any other light bulb. 
For this reason, this technology is rarely 
used in modern units. 

Light Emitting Diodes  (LEDs) glow. They 
work exactly lik e incandescent displays 
except that the diodes which form the 
segments of each digit have an absurdly low  
failure rate. The brightness issues are the 
same as for incandescent displays. 

Liquid Crystal Displays  (LCDs) are the 
usual choice for digital watches , since they 
can be inexpensive and require very little 
power. The segments of the digit don't glow 
ȉ they turn black against a gray background. 
For this reason, LCDs are unreadable in low-
light situations unless they have a backlight 
feature to illuminate  the gray field. Also, 
some LCDs are difficult to read from certain 
angles. Make sure the display is readable 
from a given angle prior to permanently 
mounting it, or mount it on a swivel so that 
the angle can be changed. 

Temperature is also an issue with LCDs. The 
contrast of these displays is reduced at low 
temperature, usually noticeable below 30 °F. 
At over 130°F, the display will begin to 
darken and turn completely black. Since a 
dashboard can easily reach 160°F on a hot, 
sunny day, you need to take precautions 
against direct sunlight and lack of airflow. 
Even if the display does ȑblack outȒ, the unit 
is usually not permanently harmed, and will 
still operate (if no other components are so 
temperature sensitive). However, you will 
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need to cool it down befo re you can read 
any data. 

Finally, there is the issue that the LCD is 
composed of a toxic material encased in 
glass. While most designers will fit an 
unbreakable cover over the glass display, if 
the display should ever break, do not touch 
the LCD ooze! 

Basic Functions 
There are several basic functions which can 
be applicable to a variety of displays, 
whether they read time, distance, or some 
other quantity.  

Initial Setting  

The first function is to be able to set the 
display to some value. While this functio n 
seems obvious, some displays cannot be set 
as easily as others. If your navigation 
strategy requires a display to be set quickly 
in order to calculate an early/late reading, 
the ease of setting the display can be very 
important.  

Consider a clock, for example. Some analog 
watches can only be set at the top of the 
hour. If you miss setting it, come back in 60 
minutes! Many clocks can be set at the top 
of any minute, but even this capability may 
not be sufficient for certain applications.  

Many clocks will ti ck in seconds or cents 
starting from when they are first turned on. 
The value they read may be adjustable, but 
the cadence is not. If you require a high 
degree of precision (such as in the Computer 
Class), such a clock will often be out of 

phase with the t ime standard. This may 
require you to power the clock down and 
start it again. A clock which can be adjusted 
in increments which are finer than cents can 
be bumped  so that the display is in exact 
phase with the standard. 

Some units can synchronize a display 
automatically to some standard. For 
example, some clocks can be plugged into a 
master clock and slaved  to the master to get 
it synchronized exactly. Other clocks can be 
slaved to a broadcast time signal. 

Adjustments 

If you must frequently add to or subtr act 
from a display, you need a feature which 
allows you to do this while the display is 
still runnin g. An example of this is a clock 
which you are using as an interval timer 
(such as for our Odo Class strategy described 
in Chapter 20). 

One very useful feature in making 
adjustments is the ability to see how much is  
being added or subtracted from the display. 
Most units use one of two methods: 

ɖ You first enter the amount you want to 
add/subtract into an auxiliary displa y and 
then activate a master ADJUST switch to 
alter the main display.  
ɖ You first zero an auxiliary display and, as 

you directly adjust the main display, the 
amount of adjustment is also shown in the 
auxiliary display.  

Direction  

Another basic function is to be able to run 
the display in forward or reverse, or to stop 
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the display from counting. This is most 
useful on the odometer display for handling 
off-course excursions, but can also be useful 
for clocks used as interval timers, 
stopwatches, or count-up/coun t-down 
timers. 

Split 

The final basic functions involve freezing 
the display so that the value can be recorded 
or adjusted. The split  function 16 freezes the 
value shown in the display, but allows the 

 
16 Ñåâ|ñâïê|ȑðíéæñȒ|àìêâð|ãïìê|Þ|àìêêìë|ãâÞñòïâ|ìë|
analog stopwatches, as discussed in the next chapter. 

value to keep counting internally. This is 
accomplished by freezing the display when a 
switch is thrown to SPLIT and then 
returning the display to its normal counting 
mode when the switch is returned to RUN.  

Another method is the dual bank split , 
which uses two displays: the normal display 
counts continuously and the bank display 
instantaneously records the value whenever 
a SPLIT switch is activated. You can see the 
running value while recording the split 

 
 

Split vs. Taylor Split  

Split Taylor Split

Display Internal Display Internal

12 12

16 3

13 13

13 13

13 13

12 12

16 3

13 13

14 1

15 2

Value Value

0Run Run

Run Run

Run Run

Run Run

Run Run

Split Taylor

Split Taylor

Split Taylor

Split Taylor

Split Taylor
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value shown in the bank display. Often, the 
bank can store many split values and they 
can all be reviewed by recalling them one 
by one from the bank. Such features are 
often found on clocks designed for 
checkpoint use or in competition computers 
which store the critical information at speed 
changes. 

Taylor Split  

A cousin of the split is the Taylor  or Taylor -
split . This function works  just like the 
ordinary split function, except that the 
internal value is reset to zero when the 
Taylor split is activated. The value counts 
internally (from zero) while the display is 
frozen, just as in the ordinary split function.  

Dependence 
A display can function independently , or 
be dependent  on some other display. The 
rally unit may allow you to select between 
these two modes. 

An independent  display counts some 
quantity, such as time or distance, by direct 
measurement. If you have an independent 
odometer and could see many digits to the 
right of the decimal point, you would see 
the far right digits (to the right  of the 0.001 
digit) change every few feet.  

A dependent  display is linked to some other 
display (on which it depends). A po sition in 
the dependent display changes whenever the 
corresponding digit in the other display 
changes. For example, if you have an 
odometer which is dependent on another 
independent odometer, the hundredths 

position of the dependent odometer would 
change whenever the hundredths position of 
the independent odometer changed. Such an 
odometer is dependent at the hundredths 
position.  

Power 
How a unit is powered is an important 
consideration in choosing equipment. The 
basic choices are a battery-powered unit, 
one which requires external power, or some 
combination of the two.  

Battery power comes in many flavors. If the 
unit draws little power, a replaceable 
battery may be sufficient. Replacement time 
is an important issue, as well as the cost of 
the replacement battery. One current 
production clock with many features runs 
for a year on several AA batteries. Because 
of the low cost of replacement and long 
lifetime, this unit does not even have an on-
off switch! Such a power setup is currently 
only possible using LCD technology.  

Units which draw more power usually use a 
rechargeable battery. Such units can either 
be recharged between uses, or continuously 
during use, from a 'trickle charge' if a car -
battery power source is available (usually 
through the cigarette lig hter).  

In the case of Nickel -Cadmium (NiCad) 
rechargeable batteries, there are a few 
issues: 

ɖ Recharging the battery too fast causes 
excessive pressure inside the cells. To 
prevent an explosion, most NiCads have a 
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vent which bursts. Once the vent is open, 
the battery quickly d ries out and is 
useless. 
ɖ NiCads can develop a ȑmemoryȒ. This 

happens if the battery is partially 
discharged to the same level many times 
and is never fully discharged. The battery 
ȑremembersȒ where that partial discharge 
point is and w ill not provide any m ore 
power after that point. The prevention is 
to occasionally discharge the battery fully 
before recharging. 
ɖ Finally, if you have a multi -cell pack of 

NiCads, if one cell is more discharged than 
the rest, it may reverse polarity. After  this, 
the cell might  recover with recharging, or 
it may be useless. 

Units which require external power must be 
hooked into the electrical system of your 
car. While you may be told that this is as 
simple as ȑjust plugging it into the cigarette 
lighterȑ, you will come to know b etter after 
reading Chapter 11, which discusses 
permanent installation of these units. When 
it comes to competition, a bit of extra care 
in installation goes a long way in reliability!  

Finally, the re are units whose primary 
power is from an external source, but which 
have an emergency backup battery, in case 
of power or fuse failure. These batteries are 
often available as an option when you order 
the unit, and are highly recommended. 
Many will not h ave enough power to run the 
displays, but will allow the unit to save all 
the internal data and keep counting time 
and miles while you correct the problem.  

Resolution, Accuracy, and Precision 
There are two attributes of a piece of rally 
equipment which can directly relate to your 
score: resolution and accuracy. Resolution  
is simply the fineness to which you can read 
a measurement. For example, a sundial 
typically resolves to, at most, the nearest ten 
minutes while a digital wrist watch usually 
resolves to the nearest second. 

The other desirable attribute of an 
instrument is that its measurement of a 
quantity agrees with some chosen standard, 
to the degree of resolution of the 
instrument. This is accuracy . At any given 
time you want your clock to  agree with the 
ȑcorrectȒ time and your odometer to match 
official miles.  

This book uses the term precision 
instrument  when referring to instruments 
of some level of resolution and capable of 
being set accurately. For clocks, the 
resolution is to the cent and, for odometers, 
to the hundredth of a mile.  

Attaining Accuracy  

In general, resolution is a fixed attribute of 
an instrument, while getting an instrument 
to read accurately can be quite a science 
and, in some cases, an art. As you advance 
in the classes it will bec ome apparent that 
success, especially in the computer classes, 
depends on your ability to measure distance 
with resolution (hundredths or thousandths 
of a mile) and accuracy (matching official 
miles). 

So how do you get an instrument to read 
accurately? The easiest way is to set the 
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instrument to match your standard at some 
point and then get it to keep pace with the 
standard. Since setting the instrument is 
often straightforward 17, the challenge is 
getting your instrument to keep pace 
correctly.  This can be done in two ways: 
correction and calibration.  

Correction 

The first is to apply a correction formula  to 
any reading the instrument produces. You 
plug the instrument's reading as well as 
other values into the correction formula to 
get a corrected reading. We saw a simple 
case of a correction formula when we 
applied a correction factor  to a stock 
odometer reading to get an approximation 
of official miles. However, a correction 
factor is only a very simple case of a 
correction formula. You could im agine a 
situation where the correction factor 
changes depending on some other variable, 
such as the surface of the road. Say you 
discovered that official miles read 1.06 time 
car miles, but only as long as you were on 
pavement. On dirty roads, the correcti on 
factor changed to 1.07. Your full -blown 
correction formula would then take into 
account your car mileage and the road 
surface. 

Why all this discussion of correction 
formulas and factors? Doesn't a simple factor 
suffice? In practice, a correction factor will 
get you good accuracy, but probably not 
enough to win trophies in the upper classes. 

 
17 with notable exceptions in the case of stock odometers, 
trip odometers, and speedometers 

The story of competitors in the yearly Great 
American Race (GAR) demonstrates this 
point.  

The GAR is a cross-country rally of antique 
cars and they must rely primaril y on a 
speedometer for navigation. The team of 
Justus Taylor and Val Stegemoen compete in 
a 1936 Dodge Panel truck sponsored by 
Hemmings Motor News. They filled me in 
one day on what it had taken them to get 
accurate speedometer readings. When they 
started running this  event, they would 
simply come up with a correction factor for 
the speedometer. This produced surprisingly 
poor results and they were puzzled until 
they figured out that the factor varied 
significantly with temperature. They 
expanded the correction formula  to include 
a check of a thermometer near the back of 
the speedometer.18 

This worked fine as long as they were on a 
flat course. When they ran a hilly leg, their 
scores would soar. Why? The speedometer 
was driven off revolutions of the rear 
wheels. When they went uphill, the rear 
wheels bore more of the weight of the 4000 
pound truck and the balloon tires would 
squash out, decreasing their diameter and 
increasing the number of revolutions the 
wheel made per mile! Their correction 
formula was th en expanded to include the 
gradient of the road.  

18 They later fitted the speedometer with a light bulb and 
a thermostat which kept the unit within a constant 
temperature range. 
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Calibration  

One big problem with correction formulas is 
that they are done by hand. The navigator 
consults the instrument and then has to 
perform some calculation(s) to come up 
with an accurate reading. To g et around this  
problem, various models of rally equipment 
allow you to enter a simple formula right 
into the instrument. To distinguish from a 
formula which is applied by hand, a formula 
which is entered into an instrument is called 
a calibration formula . These features are 
prevalent on rally odometers which let you 
enter a calibration factor  into the unit to 
allow the unit to read in official miles.  

Does all this mean that you have to start out 
in the upper classes by analyzing every item 
which could possibly affect you r factor. No. 
Just keep in mind that many kinds of things 
can affect the accuracy of your instrument 
and be prepared to adjust your instrument 
and alter a simple correction factor as 
conditions vary.  
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Time is an illusion perpetrated by the 
manufacturers of space 

Ɍ Murphy's Laws of Computers 

The first type of specialized equipment 
which we will examine in depth is the rally 
clock. Because rally timing is often don e in 
cents and because of the special features 
many rally clocks provide, general -purpose 
clocks and watches are usually not suitable 

for rally use in the upper classes. 

Analog Watches 
Before the advent of small, low powered, 
and inexpensive electronic components, the 
standard rally timepieces were precision 
stopwatches. They are small and easy to 
operate, but have some serious drawbacks 
for modern rally use.  

The better ones are quite costly and 
require regular maintenance to keep them 
reading within the re quired degree of 
accuracy for the duration of an event. Also, 

many of the watches with a fac e marked off 

 
 
 
9. Clocks 

 
 

The Heuer model 11404 

 
 

The Seiko model 020 
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in cents were designed for use only as a 
stopwatch. Some of these can be difficult to 
use as a time-of-day watch since they must 
be set on the hour. If  you miss the top of the 
hour, you are have to wait another 60 
minutes to set the watch!  

As strange as it may seem, a major problem 
with analog watches is in reading the time. 
Many watches have two hands which count 
off the cents in unison. When you want t o 
record a time, you press a knob on the side 
of the watch. This causes one of the two 
hands to stop in place. It gives the 
impression of splitting the cents hand in 
two, which is where the term split  
originated.  

After you split the stopwatch, you can read 
the cents from the frozen hand. However, 
you must read minutes from the minute 
hand which is still in motion, and this can 
lead to errors. If the split knob was pressed 
near the end of a minute, the minute hand 
wi ll read close to or past the next minute 
and you can easily read the time as one 
minute later than the actual time that the 
stopwatch was split. 

For these reasons, analog stopwatches are 
best used for measuring small intervals of 
time, such as a pause or a delay, or for use 
as a backup in case of electrical failure. 

This Seiko stopwatch is an example of an 
electronically powered analog stopwatch 
which is in current production. These are 
useful as interval timers in some navigation 
strategies. 

Aside from ral ly distributors, the Meylan 
Corporation (see Appendix A) is a source for 
a variety of clocks and stopwatches, as well 
as counters and other items of interest to 
rallyists.  

Digital Clocks 
Generally the first piece of equipment 
purchased by a rally team is a precision 
digital hundredth -reading clock. If nothing 
else, it eliminates the need to convert 
between seconds and cents. It is also legal in 
any class. 

Modern rally clocks tend to be broken down 
into three categories, and you should be 
aware of the diffe rence between them: 

ɖ Stand-alone clocks for use in competition,  
ɖ Stand-alone clocks designed for use at 

checkpoints, and 
ɖ Clocks which are integrated with 

odometers or rally computers  
Clocks that are built specifically for 
competition usually have a way to se t them 
precisely and a way to split the displayed 
time. The more complex (and more 
expensive) checkpoint clocks usually have 

 
 

The Chronar T-100 competition clock  
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the abili ty to store multiple splits (to time 
closely-spaced cars arriving at the timing 
line) and allow the split times to be reca lled 
in sequence. 

Stand-alone Competition Clocks 
This section looks at some competition 
clocks which are available new or on the 
used market. 

One of the most basic clocks designed for 
rally competition is the Chronar T -100. 
Although it is quite simple, it has features 
useful in many navigation systems. 

The sole incandescent display shows 
minutes and cents. Hours are not displayed, 
nor are they necessary. If you are an hour 
off, you have more problems than a rally 
clock can solve! 

The button on the front of the unit splits the 
time display, which resumes when the 
button is hit again.  

Another clock of the same basic 
functionality is the Ze ron-66. While these 
basic clocks are no longer in production, 
there are many serviceable models rattling 
around in rallyists' basements and they 
appear in dealers' stocks from time to time.  

One step up from the Chronar T-100 and the 
Zeron 66 is the Zeron 80. This clock has a 
few added features which are useful in some 
situations or strategi es. 

The LED display shows minutes and cents. 
The switch at the lower left splits the 
display (it is labeled Ȗ). 

The knob at the lower right is used to set the 
clock and control the brightness. The Z 
position zeros both the minutes and cents, 
the S position ȑspeedsȒ the clock at 36 times 
its normal rate, and the H position holds the 

clock at its current value. To set the clock, 
you align the time to an even minute or 
other convenient time using the S and RUN 
positions. The idea is to set the clock to a 
time in the near future and then select H 
(hold). At the appropriate moment you 
switch from H to RUN and the clock is set.  

An interesting feature of this clock is the 
RC or ȑRecallȒ position. When the time is 
split, moving from RUN to RC allows you 
to see the running internal clock without 
losing the split time. This allows you to 
split the clock at a checkpoint and, if you 
don't agree with them as to your arrival 

time, show t hem both the split arrival time 
as well as your running time (demonstrating 
that the c lock is set properly).  
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One more feature of this clock is remote 
activation of the split function. This consists 
of two wires which, when connected, 
perform the same function as hitting the 
split switch on the front. A remote split  
allows a clock to be tied  in with other units, 
such as odometers, and allows them to all be 
split at once. 

Finally, there is the model GCW-1001 clock 
made by Heath. This clock has rather 
limited  features when it comes to rallying, 
with one uniqu e exception: it sets itself 
automatically  from WWV transmissions (see 
below). In practice, this does not prove to be 
terribly useful since it can take up to an 
hour to synchronize itself if the WWV 
broadcast signal is not strong and it may 
never set itself if the signal is weak. There 

are also some rather bizarre issues about 
which particular time standard is actually 
used by this clock, as we shall see later in 
this chapter. 

Checkpoint Clocks 
The standard checkpoint clock for many 
years has been the Zeron 88 clock. This 
clock uses an LCD display and is powered by 
4 AA batteries which last for about 500 
hours of use. 

Setting a Zeron-88 is a bit more complicated 
than the other clocks, but we include it here 
since this model is used so often at 
checkpoints: 

ɖ Turn the control knob to LO BAT. If  your 
batteries are good, the display will go 
blank. Weak batteries cause the display 
digits to appear wavering or faint. Perform 
this test only momentarily, since the LO 
BAT mode uses about 1000 times more 
power than the RUN mode. 
ɖ Turn the control knob to  ZERO. 
ɖ At the top of a minute, turn the 
control knob to SET. Since this knob may 
have a stiff feel, it helps to rock the knob 
from ZERO to SET and back, in cadence 
with the  clicks which precede the top of 
the minute.  
ɖ Once the control knob is in SET, the 
cents begin counting. In addition, the 
minutes begin advancing at the same rate 
as the cents. The idea is to wait for the 
correct minute to appear in the minutes 
and immediat ely switch to RUN. This can 
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be an adventure if the minute is 0 or 1. 
You will need some practice. 

Zeron-88 Operation  

The two buttons on the right are used to 
split the clock (ENTER) and return it to run 
operation (RECALL). Two buttons are 
needed because multiple splits can be 
entered. This is useful at a checkpoint when 
several cars arrive in rapid succession. 

ɖ As a car arrives at the timing line, press 
ENTER. The split time now appears in the 
display. 
ɖ Record the split time and press RECALL to 

return to time  of day in the display.  

ɖ If more than one car arrives in a short 
time, press ENTER for each car as it 
crosses the timing line. Depending on the 
version of the clock, up to 16 times can be 
stored. The split time of the first car will 
be shown in the display . 
ɖ To recall each car after the first, press 

RECALL. Again, there are two versions of 
the clock which operate differently in this 
situation. One will give you the split time 
of each subsequent car every time you 
press RECALL until you have seen all the 
times. The other version displays time of 
day between each pair of split times, so 
you have to hit RECALL twice for each 
split time stored in the clock.  
ɖ The clock displays three vertical dots 

between the minutes and cents whenever 
split times are stored which  have not yet 
been recalled. 
ɖ Three horizontal dots indicate that the 

clock's split memory is full.  
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ɖ If you press RECALL when no split times 
are stored, the clock display goes blank. 
Press RECALL again to restore the time of 
day. 

Several stand-alone rally clocks have 
recently come on the scene which sport 
quite a few features. Although these clocks 
were designed for checkpoint use, they are 
versatile enough for use in competition 
and you may find some of their features 
useful in a navigation strategy.  

Since it is not our purpose to review, 
evaluate, or recommend any particular 
model of equipment, we will show several 
current-production models along with a 
list of some of their advertised features not 
listed in the summary table. You can refer 
to the manufacturers and distributors in 
Appendix A to get more information.  

ɖ Dual time displays with a bank split 
feature. 
ɖ The time can be set to any hour and 

minute, then externally started by a 
trigger. This allows any number of clocks 
to be synchronized simultaneously to a 
time standard. 

ɖ Designed to work in conjunction with an 
infrared trigger to split the clock. The 
trigger senses the motion of cars passing in 
front of it. The infrared trigger works with 
any clock. 
ɖ Internal light for viewing in the dark.  
ɖ Extended operation (about a year) on AA 

batteries. 
ɖ No ON/OFF switch 
ɖ Incremental adjustment of time by tiny 

amounts 
ɖ Internal light for viewing in the dark.  
ɖ Operation to 0.001 minute (tenths of 

cents) and tenths of seconds on units after 
November 1992. 

Time Synchronization 
This section looks at the details of getting 
your clock accurate with respect to a 
common time standard. We will look at the 
common methods first, and then get into 
some of the esoteric aspects of time 
synchronization.  
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Time via Radio 

The common way rall yists set a clock is to 
use one of the small, portable, and 
inexpensive radios which pick up one or 
more frequencies on which a time standard 
is broadcast. 

These radios receive Universal 
Coordinated Time  (UTC) broadcasts 
transmitted over station WWV from F ort 
Collins, Colorado and station WWVH from 
Kekaha, Kauai, Hawaii. Both stations 
transmit on frequencies 2.5, 5, 10, 15, 20, 
and 25 MHz with the strongest broadcasts 
(10 kilowatts) on the 5, 10, and 15 MHz 
frequencies. 

Each broadcast has an elaborate program 
which cycles every hour and includes major 
storm warnings, information on geophysical 
events (e.g. solar flares), and forecasts on 
the quality of the broadcast signal over the 
next 8 hours. The primary information on  
the UTC time standard is given as ti cks on 
the seconds of each minute, with the ticks 
for the 29th and 59th seconds missing. An 
added BEEP overlays the tick  at the top of 
the minute. The top of the minute is also 
preceded by a 7½ second voice 
announcement, which tells you which hour 
(in Greenwich, England) and which minute 
are coming up. A male voice is used on 
WWV and a female voice on WWVH to 
distinguish the two stations.  

In Canada, station CHU transmits UTC from 
Ottawa on frequencies 3.330, 7.335, and 
14.670 MHz, with 7.335 MHz carrying 10  
kilowatts.  

Time via Telephone  

If you don't have a radio, you can get the 
time over the phone by calling one of the 
following numbers (all are toll calls):  

ɖ (303) 499 -7111 ȉ Boulder, Colorado 
number which is a copy of the UTC 
broadcast on WWV. This is limit ed to 3 
minutes per call.  
ɖ (808) 355 -4363 ȉ Kauai, Hawaii number 

which is a copy of the WWVH broadcast. 
This is also limited to 3 minutes per call.  
ɖ (900) 410 -TIME (8463) ȉ From the U.S. 

Naval Observatory. Time is given every 
five seconds, with announcements 
alternating in local time and ȑUniversal 
timeȒ. 

These numbers have an unpredictable delay 
due to the quirks of the phone system. This 
is usually less than 0.03 seconds ȉ not a 
problem for rally applications.  

Setting the Clock 

Once you have a time standard, there is the 
matter of actually getting your clock to 
agree with the standard. Ideally this should 
be done electronically, but many clocks can 
only be synchronized manually. This 
typically yields discrepancies of, on the 
average, 0.2 cents on a sampling we took 
one day of identical (Alfa Checkpoint) clocks 
set by different people. This suggests that all 
checkpoint clocks should be set by one 
person. 

One issue is the antici pation problem . Let 
us call the action which starts your clock 
moving START. The person setting the clock 
should not press START in response to the 
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time synchronize signal (the BEEP). They 
must anticipate the signal. If you are 
listening to a WWV broadcast, tapping your 
foot in time with the ticks can help. Also, 
some clocks are designed to allow you to 
rock the START switch back and forth in 
time with the ticks to give you a feel for the 
switch. 

Clocks which can only be set on the top of 
the minute have a disadvantage since the 
59th tick is missing and the announcement 
before the top if t he minute is a distraction. 
If your clock can be set on any cent rather 
than just 00, you might find that selecting 
10 (cents) and waiting for the 6th (second) 
tick after t he top of the minute gives you 
better results. You also need to know 
whether the clo ck starts when the button or 
switch is pressed or released. Whatever you 
do, practice this before the morning of the 
event! 

And now, on to the esoteric aspects of 
timekeeping we promised earlier:  

About Time  

Quick: How many seconds are there in a 
minute? 

60? Usually, but sometimes there are 61 and 
there can even be 59! How this happens is 
based in the history of how we measure 
time. The story is not a simple one, 
especially if you are among the set of people 
such as astronomers and ocean navigators 
who need great resolution and accuracy 
against a cosmic standard such as the 
location of a star in the sky at a given 
instant. 

As we learned to build clocks of increasing 
resolution and stability, in the early 1900s, a 
standard second was agreed upon by clock 
manufacturers. This was based on the time it 
took the Earth to go around the sun in the 
year 1900. The International Bureau of 
Weights and Measures (IBWM) keeps a herd 
of 64-pound cesium clocks running in order 
to provide the world with a time standard. 
This cesium based time is known at 
International Atomic Time (TIA).  

Unfortunately, the exquisite stability of 
these clocks did not help astronomers very 
much. Due to several flies in the cosmic 
ointment, the Earth is slowing down. The 
year is longer now than in 1 900, so there 
are more beats of cesium in a year than 
before. To further complicate matters, the 
Earth rotates at different rates throughout 
the year because of wind patterns and the 
movement of the molten core of the planet. 
In fact, the cesium clocks beat with far more 
stability than the Earth rotates!  

To satisfy the astronomers, a new standard 
called Universal Coordinated Time (UTC) 
was created in 1972. Like TIA, UTC always 
has seconds of the same duration. 
Occasionally, UTC has a full second added 
or removed to keep it in line with the time 
needed by astronomers, which is called 
Universal Time One (UT1).  

This errant second, called a leap second  is 
applied to UTC (cesium based) when it 
diverges from the astronomical observations 
made by the U. S. Naval Observatory by 
about 0.7 seconds. Of course, the leap 
seconds have made UTC diverge from TIA, 
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which is the pure uncorrected cesium 
atomic time. A total of 16 leap seconds we re 
added to UTC from the start of 1972 and 
prior to 1991. So, UTC and TIA counted 
exactly 16 seconds apart in early 1991.  

But this scheme means UTC can differ from 
UT1 by as much as 0.7 seconds. This is not a 
good situation when you are trying to 
navigate using a star which travels over the 
equator at better than a statute mile every 4 
seconds. To satisfy them, a scheme of double 
ticks is used on broadcast transmissions to 
inform you of how many tenths of a second 
to add or subtract from the UTC ticks to ge t 
UT1 accurate to within 0.05 seconds. You 
can hear these double ticks (called DUT1 
ticks) on the first 16 seconds of broadcasts. 

While all this techno -jargon might make 
great party conversation, what does it all 
mean for rallyists? It means that you had 
better know to what standard you and the 
checkpoint crew are synchronizing!  

There We Were  on One Lap of America, 
a 2600 mile ȑrallyȒ lasting 4 (24 hour) 
days. Most of the event that year was 
based on performance runs on various 
race tracks, with a single pr ecision TSD 
up and down Chimney Rock, North 
Carolina. We had a Heath ȑMost Accurate 
ClockȒ (GCW-1000) on board which had 
refused to synchronize itself until 5 
minutes before the start of Chimney Rock. 

Eureka! Now we've got ȑperfect timeȒ! 

In fact, the Heath had used the DUT1 
ticks to synchronize itself to UT1 and the 

checkpoint clocks were set manually to 
UTC. Murphy's Law dictated that these 
two standards were almost at their 
maximum (0.9 cents) divergence and we 
got a 1 on all but one of the six 
checkpoints. 

Alas ȉ like roads not legal to enter, ȑperfect 
timeȒ does not exist. 

Another issue: What happens if you are 
running on time when the folks at IBWM 
decide to throw in a leap second? One of 
your UTC minutes then has 61 seconds and, 
if the checkpoint crew  resynchronizes and 
you do not, you will arrive 1.67 cents early.  

To limit this prob lem to reasonable 
proportions, leap seconds only appear at the 
end of a month (usually June 30 or 
December 31) and with significant warning. 
If the number of double clicks you hear in 
the first 8 seconds of a minute is five or 
more, a leap second may be in the works for 
midnight UTC on the next June 30 or 
December 31. This could be anywhere from 
4 PM to 8 PM local time in the continental 
U. S. depending on your time zone and 
Daylight Savings Time. 

Clock Calibration 
The first thing to do when you get a clock  is 
to test it for drift:  

ɖ Carefully synchronize the clock with your 
time standard and let it run for several 
days. Keep the conditions of temperature 
and power supply constant during that 
period. Then compare the clock with the 
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time standard again and divi de the error 
by the number of elapsed hours. Then note 
your measurements, with the following 
information:  
╙ Date. 
╙ Gains/loses # of cents per hour.  
╙ Temperature. 
╙ Power conditions.  
╙ Any other conditions which might affect 

the pace of the clock. 
╙ Your name. 

Place this information on a sticker or tape 
on the back of the unit. Do not remove older 
stickers ȉ they provide a basis of 
comparison. 

 

 

Summary 

The tables which summarize equipment 
(here and in Chapter 11) list all known 
current-production models as well as units 
which are likely to be found on the used 
market. 
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 Switchable between seconds and cents 
only when the clock is powered up or reset. 
Likewise for master/slave feature.  

 Master/slave and switching between 
seconds and cents can be done during 
normal clock operation.  

 Some Zeron-88 clocks have been 
modifie d to use a single 9-volt internal 
battery.  

 Optional  feature. 

 Including height of protrusions, except 
switches and knobs on the front panel. 

 10 splits on units prior to December 
1992. 

 Some Zeron 88 clocks have been 
modified to operate in seconds or cents, 
selectable by an internal switch.  
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Winding in and winding out  
Leaves a lot of serious doubt 
If the lout who built this route  
Was going to hell or coming out  

Ɍ Author Unknown  

This chapter takes an in-depth look at both 
stock and rally -specific odometers. We will 
look at how they are driven, how they 
operate, and how to calibrate them.  

Rally-specific odometers are usually 
integrated into a box designed specifically 
for one of the advanced classes. These 
integrated boxes will be discussed in the 
next chapter. Suggestions on installation of 
sending units and odometers will be 
discussed in Chapter 13. 

Anatomy of Your Stock Odometer  
Most rallyists start out by using the car's 
stock odometer and speedometer to keep on 
course and on time. For running Novice 
Class, a simple correction factor for both 
instruments is sufficient. However, moving 
up to Stock or Speedo Class calls for a bit 

 
19 OEM: Original Equipment Manufacturer  

more sophistication and understanding of 
these instruments. 

Your stock odometer and speedometer are 
driven by one of two systems: a mechanical 
cable drive  or an OEM19  sending unit . 

In the mechanical scheme, a flexible cable 
housed in a metal casing runs from the 
transmission or drive shaft to the back of the 
instrument panel. This cable, called the 
speedometer cable , drives an array of small 
gears, cranks, and ratchets. These are 
attached to the rightmost drum in the 
odometer. The rightmost drum is  turned one 
tenth of a revolution for every tenth of a 
mile (assuming you have an odometer which 
resolves to tenths of a mile). As each drum 
rotates from its ȑ9Ȓ to its ȑ0Ȓ position, it 
nudges the drum to its left one tenth of a 
turn.  

If you have a purely electronic odometer 
and speedometer, chances are you have an 
OEM sending unit. The sending unit may 
consist of a magnet and a transducer , both 
of which are usually installed in the 
transmission. These sending units are 
described later in this chapter.  

 
 
 
10. Odometers  
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Stock Odometer Functions and 
Characteristics 
Regardless of the type of drive you have, 
there are a list of questions you should ask 
about a car's stock odometer: 

What is the resolution of the odometer?  
Odometers which read only to the nearest 
mile are useless for rally purposes. You will 
need a tenth-reading odometer. Stock 
odometers with greater resolution than a 
tenth of a mile are usually not allowed in 
Stock Class. 

Can the odometer be reset?  This feature is 
usually available on a secondary odometer 
called a trip odometer . In the absence of a 
RESET feature, life will become somewhat 
more difficult for the navigator, but still 
workable.  

How does the reset knob work?  Does it 
spring back on its own? Is the odometer 
reset when you push the knob or when you 
release the knob? What happens if you drive 
while holding the knob in the reset position?  

Can you advance the mileage?  Some trip 
odometers allow this.  

Do the odometer drums turn smoothly or 
in steps?  This is usually an issue with the 
rightmost drum. Some turn smoothly 
throughout their revolution, indicating that 
they are driven entirely by gears. Some 
ratchet driven drums click into position 
every tenth of a mile (or some other 
increment). Still other s operate smoothly 
until the transition from ȑ9Ȓ to ȑ0Ȓ, where 
they pause and then jump to the ȑ0Ȓ. 

Does the trip odometer lag after it has 
been reset?  In other wo rds, the car covers a 
different distance from odometer reading 
0.0 to 0.1 than from 0.1 to 0. 2. If the 
odometer sits at 0.0 for a distance, this is 
called odometer lag . Electronic odometers 
typically do not have odometer lag.  

What happens when you go backw ards? 
Does the odometer stop, does it count 
backwards, or does it count forward? Yes, 
these are all real possibilities! Is there a lag 
before it starts counting backwards? Many 
have a lag which is similar to the lag after 
you select RESET. If there is a lag when you 
start going backwards, does it match the lag 
when you go from reverse to forward? 
Having the same lag switching from forward 
to reverse as reverse to forward is called 
balanced odometer lag  . 

Can the intermediate readings be 
approximated?  Approximating between 
two adjacent tenths digits is important in 
Stock class. Whether you can do this 
depends on the size, spacing, and shape of 
the digits inscribed on the rightmost drum. 
You also need to know which way the 
drums turn. For example, you will nee d to 
be able to tell at all times whether you are 
between a ȑ0Ȓ and a ȑ9Ȓ or a ȑ5Ȓ and a ȑ6Ȓ. 
The bottom of the ȑ0Ȓ and ȑ5Ȓ might be 
identical as well as the top of the ȑ9Ȓ and 
ȑ6Ȓ. Electronic odometers have the worst 
characteristics in this category. They tend to 
count tenths in discrete steps, with no 
opportunity to approximate with more 
resolution.  
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Can the navigator read the odometer 
without need of chiropractic care?  The 
driver may be too busy to eyeball the 
odometer, especially if the navigator needs a 
reading at the apex of a turn.  

Is it well lighted?  Can you read it at night?  

Do you get the same reading from 
everywhere in the car?  People observing 
the odometer from different positions will 
perceive different readings if the window in 
the face plate is not flush against the drum. 
This phenomenon is parall ax and can 
account for two or three hundredths 
difference between readings. 

When running Novice Class, many of the 
inaccuracies associated with stock 
odometers could be overlooked. However, 
advanced teams using a stock odometer as 
their primary mileage -measuring instrument 

cannot afford these inaccuracies. Many top 
teams use one or both of these principles: 

ɖ Never reset the trip odometer. The 
odometer lag is too unpredictable.  
ɖ Always have one person read the 

odometer. This eliminates parallax issues 

if the p erson always reads from the same 
position. The person reading the odometer 
is usually the driver.  

Precision Odometers 
Precision odometers  can be calibrated to 
read distance at any rate you wish and are 
capable of reading to the hundredth of a 
mile or great er resolution.  

Mechanical Odometers 

When rallyists were first looking for high 
resolution in mileage readings, they began 
with a totally mechanical setup: an 
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odometer cable was attached to the car's 
wheel or, using a T-connection , to the stock 
speedometer cable. The odometer cable 
caused a mechanical counter in the 
odometer to increment after so many 
revolutions of the cable. The rallyist 
calibrated the counters to official miles 
using a set of gears on the cable or within 
the odometer. 

Several models of mechanical odometers are 
still used in all but the most competitive 
events. For example, the Halda Twinmaster 
has two odometers which can be run 
independently, in forward, park, or reverse, 
and which can be zeroed independently. 

In general, entirely mechanic al odometer 
setups have proven robust, but suffer several 
problems which limit their use:  

ɖ You must pack a large set of gears to cover 
a full range calibration factors, and 
working with the gears is cum bersome. 

ɖ Even with a full set of gears, there is a 
limitation on how far you can refine the 
calibration factor. In practice, you cannot 
attain the odometer accuracy needed for 
top results in the Odo and Computer 
Classes. 
ɖ Hooking these odometers up to 
computers is a problem if you w ant to run 
in the Computer Class. 
ɖ They tick when you are under way. 
This irritates some teams but gives others 
comfort by providing a consistent audible 
beat. 
ɖ Handling of the cable can be a 
problem: it cannot be bent at sharp ang les 
and is subject to frayi ng, kinking, and 
jamming. You can install a mechanical ȑTȒ 
connection into your car's speedometer 
cable. However, this may cause your stock 
speedometer needle to bounce due to the 
extra drag of having to turn both the 
speedometer cable and the mechanical 
odometer cable.  

Electric Counters 

The next phase in the development of 
precision odometers used a mechanical 
switch to open and close an electric circuit 
on each revolution of the wheel. A simple 
counter recorded each cycle. The 
inexpensive counter shown in the left half of 
Figure 10-1 could be reset as well. 

This new ȑtechnologyȒ spawned a crop of 
home-grown computers for keeping a rally 
car perfectly on time. These early versions 
of rally computers used ingenious methods 

 
The Halda Twinmaster 
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to factor pulses into miles and convert into 
time. 

 ȑOK students, this week's shop class 
project is going to use lots of switches and 
counters and dials and wires. We're going 
to build the ȑRidgemont High Rally 
ComputerȒ so I can go out and smash the 
competition  in next week's road rally ...Ȓ 

One of the more popular models was the 
Tommy Box. It has two counters at the left 
and three rows of dials. The navigator sets 
the odometer calibration factor in the 4 
knobs at the upper right (1.040 is entered in 
Figure 10-1). The current and next CAS are 
entered in the two banks of knobs at the 
lower left (032 mph and 036.0 mph). The 
lights on the lower left indicate which bank 
is currently active.  

The most popular basic counters were the 
Stevens single and dual counters. Stevens 
offered a complete ȑoff-the-shelfȒ setup for 

rallyists which included speedometer -
mounted and wheel-mounted switches and 
counters which were equipped with lights 
and re-zero capabilities. 

While you occasionally see Stevens counters 
in use, the era of Electric Counters has 
passed. However, these units did provide the 
basic technology for more sophisticated 
systems. The basic opening and closing of an 
electric circuit could be recognized as a 
ȑpulseȒ by digit al circuits and purely digital 
systems were born. 

   
Figure 10-1: A simple electric counter and The Mark XI Tommy Box  
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Digital Electronic Odometers  

The most recent rally odometers use a 
system which is almost entirely digital: a 
sending unit  (described later in this 
chapter) monitors car motion and sends an 
electronic pulse  to the odometer every few 
feet. The odometer counts these pulses and 
updates the mileage readouts at a pace 
dictated by the calibration factor, entered 
digitally in the odometer.  

These systems have the advantages 
provided by the recent development of 
compact, low cost, and low -powered 
digital compo nents. Since almost all the 
informa tion is available in digital form, 
complex calculations can be performed 
instantaneously by computers built around 
these odometers.  

However, advanced competitors should 
remember that these units are effectively 
convertin g a continuous measurement 
(distance) into discrete steps (pulses). Since 
all the Fundamental TSD formulas are based 
on continuous distance, digital odometers 
can intro duce degrees of uncertainty for the 
top teams. These effects will be explored ad 
nauseam in Chapter 19. 

The most basic precision odometer produced 
today is the Terratrip 1. Its simplicity is 
unique since most precision odometers 
today are bundled with clocks and complex 
features into an integra ted box (see the next 
Chapter). 

Odometer Characteristics 
Let's assume for a few pages that the 
odometer is installed and functioning. One 
of the first things you should  investigate 

about each odometer in your installation  is 
its list of characteristics. Th ese boil down to 
a list of questions: 

What drives the odometer?  The main 
odometer in a unit is driven by pulses from 
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the sending unit. Other auxiliary, interval, 
or alarm odometers may work 
independently , each counting pulses. 
Another method is to have th e auxiliary 
odometers triggered by the main odometer. 
If an auxiliary odometer always increments 
in unison with the main odometer, the 
auxiliary is dependent  on the main 
odometer (see dependence in Chapter 8). 

What is the visible resolution of the 
odometer ? How many digits to the right of 
the decimal point are shown? 

How many significant digits are in the 
calibration factor?  The  fact that the 
owner's manual says that a unit has, for 
example, a ȑsix-digit calibration factor Ȓ does 
not give you the whole stor y. If the typical 
factor for your car is 050000, the leading 
zero is not significant in your situation . Such 
an odometer calibratio n factor has 5 
significant digits.   

 

What is the internal  resolution of the 
odometer? Odometers ȑthinkȒ with many 
more digit s than are visible. 

The odometer above has a visible resolution 
of 0.01 mile (2 digits) but an internal 
resolution of 0.0000001 mile (7 digits). The 
number of digits of resolution in an 
(independent) odometer is generally the 

number of significant digits i n the 
calibration fa ctor plus 3. 

What type of calibration factor does the 
odometer use?  There are two types of 
calibration factors: additive  and inverse . 

 

In the additive scheme, each pulse causes 
the calibration factor to be added to the 
rightmost digits  of the odometer. If  you 
want the odometer to count more mileage 
with each pulse, just increase the calibration 
factor. 

A lower calibration factor will count fewer 
miles for a given number of pulses. Once 
this picture is in your mind, you will never 
forget which way to adjust  the calibration 
factor. 

Inverse calibration factors are not so 
intuitive. In these units, you set the 
calibration factor to the number of pulses 
per mile received by the odometer. If you 
get 2000 pulses each mile, that is your 
calibrat ion factor. If this setting causes your 
mileage to come up short compared to 
official miles, it means you are getting fewer 
pulses per mile than you thought and you 
need to lower your calibration factor. This is 
exactly the opposite of the additive scheme. 

12.34 98765

12.34

12.35

5123

98765

03888

+



The Road Rally Handbook   115 
 

Chapter 19 will discuss how to revise both 
additive and inverse calibration factors 
during the odometer check.  

What functions does the odometer have?  
You should be familiar with how every 
switch or setting on a unit affects each 
odometer. Some of the common functions 
are: 

ɖ DIRECTION. Forward, park, and reverse 
(or off course).  
ɖ ZERO. Set all digits of the odometer to 

zero. Make sure that the ZERO function 
affects the internal digits as well as the 
visible ones. If not, you will n eed to do the 
next function as well.  
ɖ CLEAR. This is not the same as ZERO! 

CLEAR sets just the internal digits of the 
odometer to zero. This function is known 
by various names, such as SAFETY, 
RESET, or RESTART. 
ɖ SET or ADJUST. There are many methods 

used by different units for altering a 
setting. Some have a separate toggle to 
change each digit position. Some use a 
single switch to rapidly increment or 
decrement the reading, and the speed 
increases the longer the switch is held 
down. There is also the issue of whether 
you can tell how much you have a dded. 
Some units show this in a separate display. 
Finally, there is the issue of whether the 
unit keeps track of mileage driven while 
you are making adjustments. 
ɖ SPLIT. Reading the odometer ȑon-the-flyȒ 

is not reliable. You need a way to freeze 
 

20 from Stevens Rally Specialties, Catalog No 20. 

the value while it continues to count 
internally.  
ɖ TAYLOR SPLIT. Some odometers have 

this feature (a combination of SPLIT, 
ZERO, and CLEAR) for an auxiliary or 
interval odometer. Our navigation strategy 
for running Odo Class requires one 
odometer with this function. ( See Chapter 
8 for a description of this function.)  

What action on the unit causes a CLEAR?  
Some boxes perform this when you switch 
directions. 

Sending Units 
The starting point for all digital electronic 
odometers is a sending unit . This electronic 
assembly is also known by the names 
pickup , probe , sensing unit , impulse unit , 
and transducer . Sending units produce 
electronic pulses in pace with the passage of 
distance. 

ȑThis is the heart of your electronic counter 
system. If it fails, you are deadȒ.20 

Before we get into the various types of 
sending units, we will take a digression into 
the electronics of odometer pulses. 
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Pulses 

What is a pulse? Sending units are generally 
connected to digital electronic odometers 
with three wires. Two wires supply power 
and the third has a steady voltage (usually 
+5 volts, give or take a bit). The job of the 
sending unit is to drop the third wire 
voltage to zero (give or take a bit) for some 
minimum duration. Electronical ly, it looks 
like this:  

The V numbers are voltages and the T 
numbers are times. A digital electronic 
odometer recognizes the voltage drop as a 
pulse if the characteristics of the voltage 
drop fall within certain bounds. For 
example, an odometer might requi re VHI  to 
be at least 4 volts and VLOW to lie between -
1 and +1 volt. The specifications for 
voltages are based on Transistor-Transistor 
Logic (TTL) specifications used for digital 
electronic equipment throughout  the 
electronic industry.  

The duration  TLOW (the amount of time the 
voltage is held low) and THI  (the time 
between the edges of pulses) are critical. For 
example, the unit might require TLOW to be 
a minimum of 0.0001 second (0.1 

millisecond) to ensure that  the pulse is 
registered. 

The minimum allowa ble THI  determines 
how many pulses can be processed by the 
odometer per second. For example, a 
minimum THI  of 0.0039 seconds (3.9 
milliseconds) might be specified. This 
combination of minimum times gives a 
minimu m of 0.0040 seconds for each pulse 
and allow s the unit to process up to 250 
pulses per second. Another name for pulses 
per second is Hertz , so this would be a 
maximum pulse rate of 250 Hertz.  

Mechanical Sending Units 

The simplest approach to changing voltage 
on a line is to use a mechanical switch t o 
close some electronic contact. The switch is 
tripped by the turning of a wheel or shaft. 
Magnetically operated Reed switches  are 
often used in this application. Reed switches 
close due to the passing of a magnet. There 
is no mechanical contact between the 
rotating wheel or shaft and the reed switch.  

Although they are simple in design, they 
have problems in practice. First of all, most 
mechanical designs are subject to contact 
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bounce. Like accidentally hitting a key twice 
on a cheap electronic keyboard, these 
switches can generate multiple pulses 
instead of a single pulse. On bumpy roads, 
the switch may generate spurious pulses 
between ȑrealȒ pulses. These problems 
might only occur at certain speeds or 
temperatures and be very difficult to 
diagnose. 

Also, many of the common reed switches 

have a life of only 2 to 4 million cycles. If 
the switch is tripped once for each 
revolution of the wheel, this works out to a 
life of 5000 miles (at best). Given these 
limitatio ns, you should not even think about 
considering this type of sending unit.  

Recently, some manufacturers have begun 
producing reed switches with an expected 
life of 200,000,000 cycles. On a t ypical car, 
this works out to an expected life of 100,000 
miles ȉ sufficient for many rallyists. 
However, contact bounce is still an issue. 
You need to check with the rally distributor 
or manufacturer to determine if a reliable 
filtering circuit can be add ed to disregard 
multiple pulses.  

Cable Drives 

Although mechanical odometers have 
largely faded from the rally scene, cable 
drives are still useful: they can be used as 
the connection between the speedometer or 
wheel and an electronic sending unit. If, for 
example, you have a sending unit which 
does not fit behind the speedometer or 
which needs more protection than a 
mounting location on a wheel, an 

   
Exploded view of an inline odometer cable gearbox  

   
Internals of a photoelectric sending unit  



118 Digital Edition ʛ June 9, 2020 
 

intermediate cable can allow the sending 
unit to be mounted almost anywhere.  

Connecting the odometer cable to the car's 
speedometer cable can be done by splicing 
in a T-connection. If the pace of the cable's 
rotation needs to be changed, an inline 
gearbox can be spliced inline with the cable:  

Photoelectric Sending Units  

These units work like an ȑelectric eyeȒ in a 
security system. These self-contained 
(closed) units contain a small light source, a 
light -sensitive transistor or photocell, and 
disk which separates the two. The disk 
rotates as the car moves. A slot in the disk 
lets light through once for each revoluti on. 
When light strikes the photocell, a pulse is 
sent. 

One feature of these units is that the 
duration of TLOW, for a given rotation 
speed, can be changed by changing the size 
of the gap in the disk!  

However, there are several issues to be dealt 
with when considering a photoelectric 
sending unit:  

ɖ Most units have an incandescent bulb as 
the light source. The bulb can burn out. 
Units which use a bulb rated for a higher 
voltage than it receives partially avoid this 
problem. However, you need to consider 
that t he bulbs are subject to constant 
jarring and, when they decide to go 
POOF!, they will do so in the middle of 
the most important rally of the season. 
Units which use a LED rather than an 

incandescent bulb largely eliminate the 
burn-out problem.  
ɖ They need to be installed in a location 

protected from the elements ȉ usually in a 
splash-free location. They also need to be 
shielded from direct sunlight.  
ɖ Some units perform poorly at slow speeds. 

When the light just begins peeking 
through the slot in the disk, the light 
might be just at the threshold of the 
phototransistor. Some units will vacillate 
on and off several times in this situation, 
sending the equivalent of many pulses to 
the odometer. To prevent this syndrome, a 
circuit which introduces hysteresis  is 
needed. This makes the phototransistor 
turn on at a higher light leve l than the 
light level where it turns off. (This is the 
same effect built into thermostats to 
prevent them from turning your heating 
unit on and off when the temperature 
hovers at a certain level).  
ɖ Finally, there is the issue that something 

must supply power to light the bulb. This 
is typically the odometer unit. Depending 
on the bulb, some odometers may not be 
able to provide enough current to light the 
bulb for proper operation of the sendi ng 
unit. The problem lies in the protection 
circuitry which some u nits have against an 
accidental short on the transducer wires. 
This circuitry limits the current going to 
the transducer. 

Magnetic Sending Units  

These units consist of one or more magnets 
and a transducer which is sensitive to a 
magnetic field. When the tr ansducer passes 
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through the magnetic field, it pulls the 
voltage low, causing a pulse to be sent. 

These units work on one of two magnetic 
phenomena: 

ɖ Magneto-inductive effect. When a coil of 
wire passes through a magnetic field, 
electric current is generated (induced) in 
the wire. This principle is the basis of 
generators and motors, which translate 
motion into electricity and vice -versa. 
Note that there actually has to be motion 
of the magnet or the coil to generate the 
electric current.  
ɖ Magneto-resistive or Hall effect. Certain 

materials have a level of resistance to 
electricity which changes in the presence 
of a magnetic field. No motion is necessary 
ȉ the material either has a high or low 
level of resistance depending on whether 
it is sitting in the magne tic field.  

In either case, the transducer has a wire coil 
or magneto-resistive material coupled with a 
small circuit (a transistor or chip) which 
monitors the material. The circuit usually 
provides its own hysteresis (see above) and 
possibly a pull -up resistor (described below). 
However, the difference between the two 

types of transducers is important: Magneto-
inductive transducers will not generate a 
pulse at very slow speeds, while Hall-effect 
transducers generate pulses regardless of the 

speed. 

Magnetic sending units are available either 
as a single self-contained (closed) unit or as 
a transducer and a magnet which are 
mounted separately (open units). 

Closed Magnetic Sending Units 

Figure 10-2 shows two popular models of 
closed magnetic sending units. Both are 
designed to be inserted in-line in a cable. A 
rotating shaft inside each unit contains one 
or more magnets which pass next to the 
transducer mounted off to the side of the 
shaft. 

The left sending unit in Figure 10 -2 we will 
call the Type A unit. This  sending unit is 
actually constructed by modifying a T -gear 
produced by Halda. 

The unit we call Type B was or iginally 
manufactured for commercial use where 
precise mileage measurement and/or speed 
control are required: taxicab operations and 

    
Figure 10-2: Closed sending units: Type A (left) and Type B (right)  
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low-speed farm equipment. The unit needs 
to be treated for use outside the passenger 
compartment, to protect it against moi sture. 
This is usually done by the rally distributors 
selling these units. 

Another style of closed unit has recently 
become available which is similar to the 
Type A units and screws directly into the 
transmissions of Ford, Chrysler, and AMC 
cars. 

The Type A and Type B closed sending units 
are available through ma ny of the U. S. rally 
distributors and manufacturers, including 
Competition Limited, Sm all Systems 
Specialists, Timewise, and Chronar. 

The two closed sending units in Figure 10-3 
are available under the Terratrip and Leo 
brand names. The Type C plugs directly into 
many Japanese cars, at the point where the 
speedometer cable enters the transmission. 
Peter Stevens of Potomac Rallysport advises 
that ȑif you can see the junction of the 
speedometer cable and the transmission, the 
Type C will probably fit Ȓ. The Type C is Leo 
model LM22 and the ȑJapanese probeȒ in 
the Terratrip catalog.  

The Type D unit is installed by cutting the 
speedometer cable. This takes a bit of work, 
but allows you to install the sending unit at 
almost any point along the cable. The Type 

                
Figure 10-3: Closed sending units: Type C (left) and Type D (right)  

         
Fig 10-4: The UltraDrive portable sending unit, schematic and photo of our unit on its side.  
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D is Terratrip's ȑUniversal Cable Drive 
ProbeȒ and Leo's model LM16. 

Several exterior models in the RJ line are 
distributed by Stu Helfer of T&D Rally 
Performance. They can be outfitted to 
generate two or four pulses per revolution 
and drive up to two odomete rs. 

Ricker Rally Products also distributes a 

small wheel-mounted unit which is 
relative ly inexpensive and easy to install.  

Another design, the UltraDrive (available 
from Bob Radford Enterprises), uses the 
Type B sending unit mounted to a round 
disk. The disk has slots for 4-bolt and 5 -bolt 
wheels, and is attached to the car's wheel 
using special super-long lug nuts. These 
replace some of the wheel's stock lug nuts. 
The size of lug nuts for any car is listed in 
the Wheel Application Guide  available at 
most tire dealers. Two sets of these lug nuts, 
with thread sizes 12mm × 1.50 and ęȒ|×  

20, wil l cover the wheel studs on most 
production cars. Another source of this 
information is Wheel Mate Products, listed 
in Appendix A.  

The photo on the right side of Figure 10 -4 
shows our portable setup. The UltraDrive 
unit is on its side, with four bolts atta ched 
to the disk. The Type B closed sending unit, 
which is part of the unit, has been 

augmented with a backup 
open magnetic sending unit. 
Two magnets have been 
epoxied to the aluminum 
flange on the disk, with the 
cable running along the 
outside of the main  odometer 
cable. 

Any externally mounted units 
should be removed 
immediately after the even t, 
as they don't stand up well to 
moisture. 

One idea which might occur 
to you is to secure a closed 

sending unit to a flat plate, drill holes in the 
plate, and use the lug bolts or nuts to attach 
the plate directly to the wheel. This would 
place the plate between the lug bolt/nut and 
the wheel. You must not do this! . Lug bolts 
and nuts have tapers which center the wheel 
as the bolt/nut is tightened. This is very 
import ant for wheel balance. Defeating this 
taper with an intervening plate allows the 
wheel to ȑswimȒ, with potentially severe 
wheel balance problems, and places the full 
load on the remaining studs.  

   
Figure 10-5: An open magnetic sending unit  

mounted on a wheel 
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If you home-brew a portable setup, a better 
idea is to mount the sending unit to a plate 
and secure the plate to the wheel with nylon 
ties. Make sure that the weight of the unit is 
centered on the wheel, or you will have 
balance problems. Another system which 
has been used is to mount the sending unit 
on a hubcap designed for that wheel and 
then ensure the hubcap stays on with nylon 
ties. Any setup along these lines should be 
ȑover-engineeredȒ, due to the tremendous 
forces which act on a wheel as you hit 

potholes. 

Problems with closed units:  

ɖ Location of the sending unit is limited to 
where the speedometer cable can reach. 
ɖ If your cable is attached to a dr iven wheel, 

you will constantly have problems 
measuring mileage on events measured 
with an undriven wheel.  

Open Magnetic Sending Units  

Figure 10-5 shows installation of a typical 
open magnetic sending unit. Here the 

transducer is mounted on a bracket secured 
to the brake shield (beyond the bottom of 
the figure). The magnet is epoxied to the 
rim.  

There are two common types of transducers 
available for open magnetic sending units. 
The primary difference between the two is 
how sensitive they are to a magnetic field:  

Transdu
cer type 

Len
gth 

Diam
eter 

Sensitivity  

Pole 
Minimu
m gap 

Type 1 ¯Ȓ °¬µȒ South 
only  

®¬µȒ|ȉ 
ĘȒ 

Type 2 ®«²Ȓ ęȒ North/ 
South 

ĚȒ|ȉ ®Ȓ 

 
The maximum gap l isted here is the 
approximate distance the transducer can be 
from the magnet and still work reliably 
(assuming a very powerful magnet). Type 2 

                
Speedometer Cable Adapter (SCA) 
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transducers generally use less powerful 
magnets at closer range. 

As far as transducer operation is concerned, 
there is no minimum distance between the 
transducer head and the magnet. However, 
you risk a collision if the gap is too small. 
On rough roads, any open installation will 
vibrate ȉ a single ȑencounterȒ can destroy 
the entire installation.  

Advantages of open units: 

ɖ Impervious to moisture  
ɖ Very flexible mounting location  
ɖ Probably the strongest argument for 

choosing an open unit is that it gives a 
great deal of freedom in choosing what 
source of motion to measure. With some 
ingenuity, these units can be mounted to 
measure drive shafts, half shafts, 
differentials, or any wheel. 21 This lets you 
select mounting location(s) which give 
you the best chance of duplicating official 
miles during an event. Chapter 19 
discusses these issues in great detail. 

Problems with open units:  

ɖ In cold weather, an ice bridge can form 
between the transducer and the magnet if 
they are near each other when you park. 
This could bend the transducer mount 
when you next move the car. Marking the 
location of your magnets on the outside of 
the rim helps avoid this problem.  

 
21 You could even imagine bizarre applications havi ng 
ëìñåæëä|ñì|áì|ôæñå|êæéâÞäâ·|ȑÉììè©|áâÞï©|ðâëáâï| ®´|ðÞöð|
ñåÞñ|ñåâ|ãïìëñ|ôåââéð|àÞòäåñ|Þæï|¯°|ñæêâð|ñìáÞö«Ȓ 

ɖ The wheel may need to be balanced after 
the magnets are installed. 
ɖ If the epoxy job is not done properly, the 

magnets may fly off.  
ɖ You will need to install ma gnets on your 

spare. If you do not, Murphy predicts you 
will get a flat on the critical wheel in the 
crucial event of each season. 
ɖ The bearings and bushings on the 

measuring wheel must be in good 
condition to keep the distance between the 
transducer and the magnets constant. 

If you want to convert the transducer for an 
open magnetic sending unit to operate off 
the speedometer cable, Terratrip's 
Speedometer Cable Adapter (SCA) will 
accomplish this. You must get one with the 
correct threads for your transducer. See 
Chapter 13 for the installation procedure.  

Wiring 

Most sending units work on a 3 -wire system. 
Two wires supply power from the odometer 
to the sending unit and the third conducts 
the pulses from the sending unit back to the 
odometer: 
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The English convention is used on sending 
units manufactured by Terratrip and Leo.  

There is one more connection which is often 
overlooked in installations: the shield wire  
or drain wire . Any wire entering the 
odometer can pick up radiated electrical 
noise (see Chapter 13). In order to protect 
an odometer from this interference, the 
cable from the odometer to the sending unit 
should be shielded and the shielding should 
be connected to the vehicle chassis. Some 
odometer units provide connections for the 
shield wire to drain through the unit and 
out into the chassis. Also, while the shield 
wire is at 0 volts, it should not be used as 
the negative power supply since that would 
introduce the electrical noise directly into 
the sending unit circuit.  

If you are interested in more information on 
Hall Effect sending units, order Hall Effect 
Transducers ȉ How to Apply them as Sensors 
from Micro Switch (part 85 -05715). This 
company manufactures a line of position 
sensors and transducers. Their head office 
(Appendix A) will refer you to a local sales 
office. 

Pull-up Resistors 

For an odometer to function, the circuit 
connecting the odometer to the transducer 
must have a pull -up resistor somewhere. 
Most odometers have a pull-up resistor in 
the unit. Some, most notably Terratrip 
odometers, do not. Terratrip equipment 
assumes that the sending unit has a pull-up 
resistor. These odometers only work with 
transducers which have pull -up resistors 
(such as transducers produced by Terratrip). 
No problem exists if both the unit and the 
transducer have pull-up resistors, so other 
odometers can use Terratrip sending units. 
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If you need to add a pull -up 
resistor, use one between 
1,000 and 10,000 ohms. Note 
that there is a tradeoff within 
this range: resistors at or 
below the low end of the 
range may not work with 
some odometers, while 
resistors at the high end of the 
range make the system more 
susceptible to electronic 
noise. A 5,000 ohm resistor is 
typically used in this application. The pull -
up resistor is wired between the positive 
power supply (+5 volts) and the pulse 
signal wires. A convenient place may be 
inside one of the connectors in the circuit.  

About Magnets  

If you are using an open magnetic sending 
unit, you have the opportunity to select 
which m agnet(s) you will install. The basic 
requirements are that: 

ɖ The transducer is exposed to a single pole 
of the magnet and 
ɖ The magnetic field strength is sufficient to 

trigger the transducer for TLOW time at 
the maximum speed you expect to drive.  

The easiest type to work with are round 
ȑdiskȒ or ȑbuttonȒ magnets (shape A). These 
magnets usually have one pole on each of 
the two  faces, which satisfies the first 
requirement above.  

Unusual setups could make use of ȑbarȒ 
magnets. Shape B would only trigger the 
transducer if it were stood on end, a real 
hazard when the epoxied magnet is 

revolving at high speed. Some rectangular 
magnets have their two poles on the long 
sides (shape C). These can be used if epoxied 
to a flat surface, but present a problem if the 
transducer is placed too close to the magnet 
(less than ęȒ). At this distance, the 
magnetic field is irregular and can trigge r 
the transducer multiple times for each pass. 
At distances over ęȒ, the field becomes 
more rectangular and the problem 
disappears. Of course, this limitation 
requires the more sensitive Type 2 
transducer. 

Shapes such as a ring (donut) or magnetic 
sheet will not work because they have more 
than one pair of poles. Household 
ȑrefrigerator magnetsȒ are usually too weak 
for either type of tra nsducer. 

There are many sources for magnets, but it 
is sometimes difficult to know exactly what 
you are buying. Chronar stocks a selection 
of magnets specifically suited to rally 
applications. Radio Shack is also a 
convenient source, and many teams have 
had good luck with their tiny rare earth 

   
Various magnet shapes and alignment of poles 

A

B

C
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magnet (part 64-1895). Edmund Scientific is 
also a source. For a really unusual situation, 
specialized magnets can be fabricated by 
Permag Corp at a price (see Appendix A). 

Number of Magnets  

How many magnets should you have per 
wheel revolution? While it would seem that 
ȑmore is betterȒ for accuracy and 
redundancy, there may be problems with 
more than a few. Every electronic odometer 
has a limit on the number of pulses it can 
process in a given time. This limit may be 
imposed by noise-protection circuitry, which 
guards against spurious voltage spikes on 
the line, or simply the worst -case processing 
speed of the components in the unit. If you 
exceed the maximum pulse rate you will 
lose pulses and come up short on your 
mi leage. 

Each odometer has its own maximum pulse 
rate. Check with the ma nufacturer to 
determine this number. You can then figure 
out, for your car and number of magnets, 
the maximum speed you can drive without 
losing pulses. Typically, with more than two 
magnets, it is feasible to go fast enough to 
lose pulses, especially if you have small 
tires. 

So how much business does the rally dealer 
who advertises a sending unit with 20 
magnets get? Maybe a rally with CAS 
assignments in inches per month or furlongs 
per fortnight would call for these units!  

But what about accuracy? Some rallyists talk 
of a zone of uncertainty  in your mileage 
measurement. This amounts to half your 

wheel circumference with two magnets, or 
about ± 3 feet for typical tire sizes. With 
four magnets this uncertainty drops to about 
± 1.5 feet. However, you have to we igh this 
against the resolution  of your calibration 
factor. 

Say your unit has an additive four -digit 
factor which is set to 5280 with two 
magnets. A change of 1 in your factor will 
alter your mileage read-out 1 foot every 
mile or 0.004 miles every 20 miles . This is 
arguably acceptable for top Computer Class 
results. 

Adding two more magnets drops your factor 
to 2640. This means that you can only 
correct to the nearest 0.008 miles every 20 
miles, a significant loss of odometer 
accuracy (again, for Computer Class 
purposes). 

So why not use one magnet? Now you have 
to consider reliability. If you lose your one -
and-only magnet ȉ hello Stock Class! If you 
lose one magnet in a two-magnet system, 
you can limp along by  

ɖ doubling or halving your factor (for 
additive or inverse factors, respectively) 
OR 
ɖ halving your CAS settings for calculation 

purposes. 
However, you must make sure that, if you 
have an additive calibration factor, you can 
double your fa ctor on your unit. If the unit 
has room for only 4 digits and yours is  5280 
with two magnets, you are out of luck. In 
this situation, you might consider 3 magnets 
as a good compromise. This would give you 
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a normal factor of 3520 and 5280 in case 
you lost a magnet. 

OEM Sending Units 

Many car manufacturers now install 
electronic speedometers as an Original 
Equipment Manufacturer feature. The 
speedometer is typically driven by a 
magnetic sending unit installed in or near 
the transmission. 

Rather than moving a magnet past the 
transducer, many OEM units have a fixed 
transducer and magnet, with a rotating 
slotted plate between to vary the magnetic 
field.  

If the characteristics of the pulses produced 
by you car's OEM speedometer drive satisfy 
that of your odometer , you can tap into that 
signal dir ectly. 

However, you will need to check into some 
issues: 

ɖ Does the sending unit use a magneto-
inductive transducer? This type will not 
work at very slow speeds. 
ɖ Some OEM transducers generate an 

inverse pulse, going to +5 vo lts for a 
short duration rather than from +5 to 0. 
This may appear to work on an odometer, 
but fail (lose pulses) at very high or very 
low speeds. 
ɖ What are the electrical characteristics of a 

pulse? You will need to check TLOW 
duration, voltages, etc. 
ɖ How fast are the pulses delivered at a 

given speed? The number of pulses from 
many OEM sending units exceeds the 
maximum pulse rate of many odometers, 
even at moderate speeds. One solution is 
to install a pulse divider circuit  which 
produces one pulse for each 2, 4, or 8 
incoming pulses. Timewise produces such 
a circuit.  
ɖ Are the pulses evenly spaced? If they are 

not, auxiliary functions such as calibrated 
speedometers may not function. 
ɖ What is the maximum current drain 

allowed by the OEM unit? Each odometer 
you add imposes a current drain. If the 
maximum current drain on the OEM 
sending unit is exceeded, your stock 
speedometer and/or your precision 
odometer may fail to function completely 
or intermittently.  

  

   
OEM-ðñöéâ|ȑóÞëâȒ|ðâëáæëä|òëæñ 
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I enjoy working with people . 

Ɍ HAL 9000, from 2001: A Space Odyssey 

While some odometers are available as 
stand-alone units, most come 'bundled' with 
other items into 'boxes'. The two most 
common types of boxes are classified as B-
boxes, for running in Odo Class, and A-
Boxes, for running in Computer Class. 

The Standard Problem 
Throughout the rest of this book, we will be 
using a Standard Problem to illustrate all the 
equipment, calculators, tables, etc. Here is 
the situation:  

ɖ You started a leg at 0.00 official miles at 
an out-time of 12:18.00 . 
ɖ You have run the first 2.84 official miles at 

CAS 32. 
ɖ Your CAS at this point is changing to 36.  
ɖ Your correction factor (for situations 

involving a stock odometer) is 1.040, 
giving you a stock odometer reading of 
2.9536 car miles. Your corrected speed is 
33.28 mph. 

Based on these numbers, your perfect time 
at this point is 5.325 minutes from the start 
of leg, or 12:23.325 time of day. For 
purposes of demonstration, we will also say 
that the actual time at this point is 12:23.35, 
and you are running 2.5 cents late. 

This example will be used to demonstrate 
the integrated boxes in this chapter as well 
as calculators, tables, and speedometers in 
the following chapters.  

B-Boxes 
The general name for an electronic unit 
which is designed to be of maximum use 
and legal for Odo Class is a B-Box. These 
units usually have one or more hundredths 
or thousandths reading correctable 
odometers, one or more hundredths reading 
clocks, and the controls to perform the 
typical functions. Some B-Boxes have a 
correctable speedometer, which may b e 
useful for the driver. However, this feature 
is outlawed under some regulations. Which 
features you want in a B unit will depend 
strongly on the particulars of the navigation 
system you design for yourself. We have 
found it best to design a navigation st rategy, 
then survey the owners manuals of the 

 
 
 
11. Integrated Boxes  
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various units to find one which most closely 
fits that system. 

There are several B-Boxes in production 
today and quite a few others which are out 
of production, but still available on the used 
market. Some out-of-production models are 
shown in this section.  

These are three popular B-Boxes in current 
production:  

  

     
Zeron B-Box models 600 and 800TSD 

ɖ The Zeron line is completely out of production, but many Zeron B -Boxes are still in use or 
available on the used market. 

 

ODOMETER
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MODE 1
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SLOW

FAST
ZERO

O
F
F

T
E
S
T

CLOCK

BRT

FWD

FWD

OFF
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REV
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DIM

CORRECTION FACTOR

ZERON-600
ZERONICS

5 1 2 0

ODOMETER
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CLOCK

OFF

BRT

DIM

.10

.01

1.00
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M1
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M2

Z

Z
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+CF
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D

D

_

_

_

_

Pwr

Clock
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The Timewise 526B B-Box 

ɖ A separate driver's module is available which shows the overall mileage or 
corrected speed. 

 

526B

ORM ORM

SPLIT/CLK SET

FWD

INC

PARK

LEG LEG

FACTOR/ODO RST

BOTH

REV

DEC

DISTANCE

CLOCK

DIRECTION

MODIFY
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The Alfa Pro B-Box 

ɖ Switchable to thousandths mileage and time at any time.  
ɖ Performance mode which shows time from 0 to 60 mph.  
ɖ Two odometer inputs. 
 

FORWARD

HOLD

PARK Run

ODO1

ODO2
CLOCK

FACTOR

ALARM2 PERF

1

°

°REVERSE

ALFA
Pro LCD

 
The Terratrip 303 B -Box 

ɖ Pressure sensitive switches under a plastic cover 
ɖ Requires a transducer with a pull -up resistor (see Chapter 10). 
ɖ Two odometer inputs.  
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The Timewise 547B B-Box 

ɖ Selection of independent or dependent interval mileage.  
ɖ Switchable to thousandths time and mileage at any time.  
ɖ Two odometer inputs.  
ɖ Driver's module which shows overall mileage.  
ɖ Incremental adjustment of time by tiny amounts.  
ɖ Remote park and Taylor split.  
ɖ Clock synchronization with Timewise 610 clock.  
 

Forward Split/Run

Taylor Split

Park

Reverse

TIMEWISE 547B

AUXILIARY ODOMETER

TIMER

ODOMETER

CLOCK

Both OdosOdometer

Aux OdoOdo Alarm

Select

Factor

Truncate Odo

Recall
T-Split

Clock
Alarm

Timer

.01/.001 Odo Input Br ightness Hun/Sec

1.00 .01.1010.00
_ _ _ _

+ + + +
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 Optional feature when unit is purchased.  

 Including height of protrusions, except 
switches and knobs on the front panel. 

 Hundredths or thousandths mileages 
selectable. 

 This unit has a calculated time mode 
designed for use in transit zones on Pro 
Rallies. This feature makes the unit 
technically illegal for use under most Odo 
Class rules. 

 Inverse factor in original design ȉ 
changed to additive in updated firmware.  

 Designed primarily for Pro Rally use. 
Operation only in seconds. 

 Auxiliary odometer  can be set up to run 
dependent on or independent of the main 
odometer. 
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A-Boxes 
A-Boxes take two from the set {Time, Speed, 
Distance} and continuously calculate the 
third. Anything which does this calculation 
continuously qualifies as Computer Class 
equipment. One example is a ȑtrip 
computerȒ which constantly shows your 
average speed since it was last reset. The 
trip computer is converting a known 
Distance and Time into a Speed. 

In practice, most A-Boxes for TSD rallying 
take a known (assigned) speed and a 
traveled distance and produce a computed 
time . When the computed time is compared 
with the actual ( clock) time, you can 
instantly tell whether you are early or late, 
and by how much.  

The first A -Box useful for TSD rallying was 
the Halda Speedpilot. 

The odometer at the lower left can easily be 
read to the hundredth of a mile. Parallax is 
virtually elimin ated since the face of the 
instrument is flush against the mileage 
drums. The odometer can even be calibrated 
by small amounts using the knob at the 
upper right.  

During a rally, you set the assigned speed on 
the left dial. For speeds less than 25, you 
can select ȑ½ scaleȒ and position the pointer 

to double the speed (40 for CAS 20). 

The right dial shows both the computed 
time and time of day. The thick poin ters 
serve as the normal hour and minute hands 
of a clock. The thin pointer sweeps around 
the dial at a rate determined by the speed 
you selected and the distance you have 
gone. Figure 10-6 shows that you are 
running early ȉ the minute hand is behind 
the calculated time pointer.  

 
Figure 10-6: The Halda Speedpilot 
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In practice, the Speedpilot is not accurate 
enough for Computer Class competition. Too 
bad, since the simplicity of this instrument 
makes Computer Class intuitive for new 
rally teams. Early models (shown in Figure 
10-6) were accurate to about half a minute. 
A later version was considerably more 
accurate. 

A-Box Characteristics 

Modern A-Boxes are basically B-Boxes with 
the added capability to take an assigned 
speed and constantly compute whether you 
are early or late based on that speed. 
Beyond that, A-Boxes have assorted features 
such as maintaining a log of all speed 
changes, the ability to change an earlier 
speed and alter the computed time 
automatically, multiple transducer inputs 
and calibration factors, etc. As opposed to B-
Boxes, each A-Box is generally designed 
around some system which a team will 
adopt when they start using the unit.  

Aside from learning the specific features and 
procedures of an A-Box, you need to know 
the answers to some basic questions about 
the unit (over and  above the odometer 
characteristics discussed in Chapter 10): 

How are calculations at speed changes 
carried out?  Some units will calculate their 
perfect time based on the exact mileage 
registered at the point of the CAS change. 
Most A-Boxes keep mileage with far more 
internal resolution than the typical 
rallymaster calculates perfect times. This 
leads to timing erro rs, which can become 
large at very low speeds. Some units 
truncate the mileage to the hundredth of a 

mile at a speed change. Some units add the 
truncated distance into the next CAS 
interval.  

What if you change the active CAS on -
the -fly?  Some units will use the new CAS in 
calculations from that point forward (as if a 
CAS change had happened) and some re-
calculate using the altered CAS back to the 
last CAS change location. 

What is the late indication of the null 
readout?  The null unit shows the difference 
between the computed and clock times. This 
tells you how early or late you are. There 
are two methods of displaying  a late 
reading, signed and unsigned. If, for 
example, you are running two cents late, a 
signed unit would display ȑʛ 0.02Ȓ and an 
unsigned unit  would show ȑ9.98Ȓ. While the 
signed display makes more ȑlogical senseȒ, 
the unsigned display takes little adjus tment 
for most drivers and has the advantage of 
providing a more apparent visual cue when 
you are late. Some manufacturers of signed 
null units now use three horizontal bars to 
display a late reading: ȑђ0.02Ȓ« 
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What are the exact  characteristi cs of the 
null readout?  At very competitive events, 
running the null unit to a higher resolution 
than one cent will get you closer to the 
perfect zero. Units which can display the 
null to three decimal places are id eal. 
Failing this, you will need to know exactly 
how the null works. What does the readout 
show if you are a quarter cent (0.0025 
minutes) early? A half cent (0.0050) late? 
How about exactly on time? As an example, 
one A-Box we have used showed ȑ0.01Ȓ if 
you were from 0.0050 early to 0.0149 early , 
ȑ0.00Ȓ if you were 0.0000 to 0.0049 early, 
and ȑʛ 0.00Ȓ if you were 0.0001 to 0.0049 

late. Perfectly on time is when ȑ0.00Ȓ is 
showing with the ȑʛȒ in front flickering.  

Below we show some A-Boxes which are 
current ly in production. Each of these 
models has a separate null unit (not shown) 
which reads the summary information to the 
driver.  

  

 
 

The Chronar Meco Nineteen-Ninety A -Box 

ɖ A unit designed with the highest priority on ease -of-use for the first -time navigator.  
ɖ Metal case construction. 
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The Timewise 797A A-Box 

ɖ A long list of options, including the ability to select T2 computations (see Chapter 
19). 
ɖ Two odometer inputs and two calibration factors.  
ɖ Clock synchronization (fine tuning of the clock by small a mounts). 
ɖ Odometer and calculated time CLEAR functions (called RESTART). 
ɖ Metal case construction. 
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The Alfa TSD A-Box 

ɖ The null unit of the Alfa TSD provides a great deal of information to the driver, 
including current CAS, overall mileage, and null read ing (difference between calculated 
and clock time) with time to the cent. A precision mode is also available which shows 
the drive r a graphic of where they are on the early/late scale with more resolution than 
one cent. This is useful in sight of a checkpoint.  
ɖ An extensive log feature keeps track of information on each speed change and other 

important events. The information can late r be reviewed and compared against the 
official calculations.  
ɖ The unit can take inputs from two sending units and has a separate factor for each input.  
ɖ Newer units can save the correction factor even while the unit is turned off.  
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 Optional feature when the unit is 
purchased. 

 Designed primarily for Pro Rally.  

 Including height of switches, knob s, and 
protrusions, except switches and knobs on 
the front panel.  

 Hundredths or thousandths mileage 
selectable 

 Not including the computed time o r the 
null time readouts.  

 No null unit/driver's display.  

 

      






































































































































































































































































































































































































































































































































