December 30, 1983
Dear Pete:

Well here's the material I promised over two weeks ago. There

is over 200 pages so that this could indeed be termed 'overkill'.
So‘%f the material I could well have sent you earlier, but since

I can't remember what you have, I just sent most of what I've
accumulated these past 5 years. As you can tell from the table

of contents, I've organized the various lettérs/experiments/booklets
by the date that product was issued. Since much of this material
will not be new input data for your human computer, but rather

an historical time line reference, ergo the rational for this

type of organizational structure.

(2
I hope this info will help fill out your knowledge of so™of the
origins of our trade/science’and how/when the various ideas/pieces
began to shape what we consider now to be the rules and structure

of our trade craft.

As you can see, not only a National chronology is presented; but
a chronology of the formation of our local committee,and some

of it's stated goals/accomplishments.

0Of a more practical nature, I've included Carl Uissers' INFO PACX
his secretary sends to all apprentice/questioning course certifiers.
You will also find most of the material we passed out to the over
35 novice certifiers who attended our 1st Seminar last winter.
Hopefully this info plus TC various certifications guides, plus

all the info you've gathered from DK BL and PB will assist in

at least structuring the Course Certification Guidelines booklet

you're working on.

I've also included examples of the Course Map by all four of our
local people. We feel its quite important to included 3 basic items
on the map. FIRST,Visually readable and accurate depiction of the
Start/Finish/Turn points of the Race Course. SECOND, A textual listing
of the names of all the Streets/Trails/Paths in sequential order of
use. THIRDLY, A textual listing of all Mile/Kilometer marks on the
map, measured from a fixed reference point, so that the map becomes
an invaluable tool not only for the certification rider and Regional
evaluator, but for the race organization itself)to insure this
critical information is always available no matter how many personnel

changes occur.
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I've also included various BL material, some of which I'm sure

you probably have.

Enough of this! I'll be sending you may thoughts on various

current matters in the near future. Loved your Knight diagram

of the Olympic Measurment. It appears that if you drop the highest
and lowest reading, the rest of us finish within 15 meters of
eacbéfher based on the Days Constant. Thats just slightly outside
what we usually get locally in multiple measurements of the same
course. I believe you have the Oakland material, and TK should

be sending you Knight diagrams of the 1982&1983 S.F. Marathon
measurements. Adjusting for the Days Constant. 1982 rides showed

TB riding the course 19.1Meters tighter than TK. and 8.7 Meters
tighter than Ron Grayson (graysons' measurement was never submitted
as he had a flat at 12 miles and although we recalculated his
constants before and after the flat there was still that small
uncertéinty). 1983 showed Paul Oerth riding the tightest course
again using the adjusted Days Constant, finishing 3.4 Meters infront
of TB and 13.4 Meters infront of TK.

This brings up several closing thoughts. Ron Grayson has left our
area. He's now at Cornell (so, I believe is Clain Jones) working Lber
on his MBA. He is missed, although his paper work was not of TK'§:

!
neither is mine, but he was able to ride a course as tight if not
tighter than any of us. We now have a new member of our committee,
Paul Oerth. Paul's an engineer with the Bechtel Corp. and has the
ability, I believe,to mash numbers with the PR BB BL TK crowd. If

you could send Paul a newsletter ( 2455 Union St. #412 San Francisco
Ca. 94123) he might be able add some help to the number jockeying

that the GANG of FOUR is currently doing.

Please let me know how much it costs you in copying and mailing

the newsletter. I think the least we all can do is pick up these
charges as long as your willing to do all writing and editorial

input. Perhaps you could put Ray Oliu on the list also, He was
appointed head of AIMS Course Certification by AS. From correspondence
BL and myself have had from him re:(our evaluations of his pre-
liminary draft of Course Certification Guidelines) he seems to
approach our subject from more of an engineering standpoint(which

he is) than a political one. It would be interesting to see what
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a his feelings on Short Baselines are, especially after examining
workups done by PR, BB, BL, and TK. Even if AS doesn't agree,
perhaps RO might. At the very least he might offer some constructive
criticism. I feel the more scientist practitioners that can be
brought into the group the stronger our clout against political
decision making. Ray could turn out to be an invaluable member of
the group given his position in AIMS and his contacts internationally.
The address I have for RO is enclosed on his AIMS stationary just
behind this cover letter. He had several other responses on his
proposals. Perhaps he could give us his International mailing list
of technical people he thinks could/would contribute to our mutual
endeavours. I have several addresses of the contributors he lists.

VINCE REGAN Gerard Rooyakkers
PONY BRITISH MARATHON Rotterdam Marathon
424, ST. HELENS RD. Johan Frisolaan 33
BOLTON, LANCASHIRE 4671 G.E. Dinteloord
ENGLAND THE NETHERLANDS
(phone: 0204-386202) (phone: 010-172198)

. Dennis Kenny Andrew Galloway
Fletcher Challenge Marathon Mannings Int'l Marathon
Box 610 Rotorua Winstone Peoples Marathon
NEW ZEALAND Box 10-106 Hamilton, N. Z.

' (telex: .¢/-NZ-2273)
(phone: 493-369)

ADDITIONAL ADDRESS FOR Ray Oliu

RAY OLIU

BARCELONA MARATHON
JUNQUERES, 16, 9-C
Barcelona-3, Spain
(phone: 301-1230)

Perhaps its wishful thinking, but I think their is a great untapped
scientific resourse pool Internationally that would love to get
involved in the'State of the Art' info and dialogue your invaluable
NewslelTe v has offer us in the states. Currently there really is little

International dialogue. What little their is, I think has been
channeled through AIMS at the NYRRC and has not been sent on to

any of our contacts. Perhaps your newsletter could be the seed that
could reap some very interesting fruit.

N This is madness,I got to stop for now. I'll be sending
thoughts on specific subjects in the near future as will TK.
Pete, you deserve a big pat on the back for all your input this
past year. Its your kind of energy that stimulates pys all even
1 !
if we don't always answer you. REGARDS,-’T;gzgg.
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;{’ Association of International Marathons

Barcelona, January 28, 1.983

Dear Colleagues,

A few comments to the rough draft on the procedure for course measurément, sent to
you by letter dated Dec.19, 1.982, have now been received. They are not as many as
we would like to have. However I am amazed of the interest, effort and good work of
those who have cooperated so far. The comments are from :

1 - Bob Leston, PSA-TAC who had received the procedure through Tom Benjamin
of San Francisco Marathon.

§£T 2 - Tom Benjamin.
3 - Andrew Galloway,Hamiiton, New Zeland.

¥4 - Vvince Regan, from Great Britain (ADIDAS British Marathon-Bolton Greater
Manchester) .

5 - Dennis Kenny, with the ?letchet Marathon, Rotorua, New Zeland.

6 - Gerard Rooijaaklers, from Rotterdam, Holland.

I hope all the AIMS members will be grateful to the good work done by the individu-
als above. Bob and Tom have surely gone beyond the call of duty with the amount -
and quality of information they have contributed to the common cause.

I was hoping to inform you on this project in Tokyo, but as I will not be able to -
L be there, I decided to keep you up-toe-date in writing.

As far as I can see a procedure can be available by the end of the year ', to be dis-
tributed to all members free of charge. This proceduce -like any technical or scien
tific work- should be revised, I would say, every 2 years. Thus the important thing
is to have one out, soon.

The main factors in course measurement may possibly be summarized as follows :

1 - Type and precision of measuring toolg(tapes, electronic devices and coun-
ters).

2 - Lenght and precision of measurement of the baseline or calibration distan-
ce.

+

3 - Accuracy in calibrating the vehicle (bycicle or wheel).

4 - The actual measurement of the course. The effect of path selection and -
the need to strictly adhere to a very defined one (Shortest Possible Rou-
te).

5 - Documentation and certification.

I will try to see that the subject is touched in Tokyo and I will keep you informed
in more detaile on the progress of the project.
Sincerely,

I

Address correspondence to: CATALUNYA MARATHON - BARCELONA

RAMON OLIU, Chairman 3
AIMS Standards Committee %ianéEfgh;i' 3 o-C
Angli, 5§, 3.2, BARCELONA-17, SPAIN )

Ph.: 203 57 41 Ph.: 301 12 30
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PROVERBS 20 #10-- "Divers weights, and divers measurers, both of
them are alike an abomination to the Lord.”

ROAD RUNNERS CLUB, USA Publication No.4 2nd Printing

August 1964, fJAugust 1972

For additional copies, order from:' Ted Corbitt, 150 W. 225th St.
Apt. 8 H Sect.4, New York, New York 10063.

Any profits from the sale of this monograph will be used to
promote accurate measurements of road running courses in the USA,

®
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INTRODUCTION

Man measures épeed, strength, and endurance performances for
purposes of comparison. These measwrements form the basis for
establishing new goals in the fiecld of athletics.

The real prizes or rewards for mozt lorng distance runners are the
times they record at various distances., To make recorded times
meaningful, road racing courses should be accurately measured,
"A.L. Monteverde, who raced from 18681-1936 states that "road courses
are in measurement most inaccurate. There is no finencial profit
derived by such runs and economy rules." Corrective action is
urgently needed in the USA. It is unnecessary and unfair to the
competitors to call 2 9 mile course or & 11 mile course a 10 mile
race, as is often done. It would .be better to say “"approximately
10 miles," if the distance isriot “¥nown exactly. However, it is.
possible to obtain exact, meaningful measurements of course lengths.

Road race sponsors can do & great service for the sport by accurate-
iy measuring ihe cource of tnelr races. A course need not always bpe
exactly a round numbered dictence such &s 5, 10, or 30 miles,
Except for the marathon (26 miles 385 yardss and specific champion-
ship races, road recing courses may be of any convenient distance.
The promoter need rnot crkange hic established course but the course
should be accurately measurcéd and the distance called what it is.
It has been argued that rond rzce courses have: their own personal-
. ities, terraine, weather, scenery, and records, which cannat be
duplicated elsewhere. Many of these variables also exist in
reference to 440 yard tracks, and even in the case of swimning -
pools, competitors ofien label a given pool &s ecither’ fast or slow.
Mern insists on measuring time (easy to get accurately) and distance
(difficult to get accurately) for comparison purnoses. Athletes
and fans assume that the correct distance of the race course is the
.advertised distance and they relate timed results not only with
past performances on the course but to times made on other courses
of the same distance. Another factor was pointed out by John
Sterner in 1949 when he siated that, "I think the cause of so many
American (marathor) runners doing so well here and then falling

" down when they run overseas can be traced to the fact that almost

all road runs here are run over chort cocurses." This indictment is
+s5till true, because the automobile odometer is the most commonly
used method of measuring road racing courses in the USA. -This
method almost invariably leads to short courses.

Observationg of numerous racing results suggests that if the course
is accurately measured, the course record will fall within a
relatively narrow time range. A time very far off of this time
range immediately signals that some unusual factor is operating,
for instance: unusuzl weather; short course; etc. Whenever a super-
fast time is recorded, the course should be re-checked immediately
to confirm the distance. Runners all over the  world mcy be inter-
ested in the exactness of the distance and a re-reasurement and
announcement of the results will settle the question of the dis-
tance. Two examples illustrate the point. 1In 1652, England's Jim
Peters raced the "Poly'" Marathon in a fantostic 2:20:42.2, raising
questions as to the accuracy of the course. Several re-checls found
the course to be over the regulation 26 miles 385 yards. The
"two-twenty" marathon was here to sta2y. In 1959, C.Kennedy, Michi-
gan State University, raced over the lnter-collegiate (ICAAAA) 5
mile cross-country course in Van Cortlendt Park, Bronx,N.Y. in
23:51.8. Two teams of student surveyors checked the course and
found it short by 490 and 497 yards respectively. 54,45/ The course
was lengthened 490 yards.

The problem of course lengths is not new. Arthur Newton has told of
his experiences in 1923 and later when he was attempting to break
world records in the ultra-long distances in Africa. Measurement
methods have not changed much since that time. American officisals
have lagged behind moat countries in getting reasonably accurate
road courses, settling for the inaccurate results of quick surveys
by automobile odometers.
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ROAD RURKIEG COURSES

Increasing vehicular traffic adds to the difficulty of selecting
road courses. The future will probably see road races largely cen-
fined to suburbs, small tovns and parklands, and races held in the
early hours to avoid traffic.

Upon esteblishing a race, try to select & permanent course and
"avoid repeating all the work on a new course each year. A set
course allows runners to compare their efforts with previous per-
formances and with runners of other eras on the same course. 41/

Land areas can be divided into three classes: 1) Level: features
few or no hills or valleysi 2) Rolling: features hilly country;
3) Mountainous country. These areas may merge into each other or
they may be found on one route. }1/ Generally, the race sponsor
must use local land areas. In some instances, he will have a
choice of setting up an easy (flat) course, or a fast (slightly
_rolling) course, or a hard (hilly) course. The good, well trained
Trunner c¢an race over any cource., )

The gradient (grade) of a slope is the rise or fell in a given dis-
tance along the level. Gradients are indicated by fractions,e.g.
1/30 means a slope rises 1 foot in a horizontal distance of 30 ft,.

There are several types of courses: & CIRCULAR course (e,g. Yonkers
Marethon); a POINT-TO-POINT course (c.g. Boston Marathon); a LOOP

. course of several laps (e.g. Culver City Marathon); an OUT AND HOME
or a SWITCH BACK course (e.g. Atlantie City Marathon); and a FIGURE~
EIGHT or other figure course (u.g. Van Cortlandt Park cross-country
course, or the Hamilton,Ontario, Firestone 25 Kilo run), -~
If possible, locate the start, finish, dressing room, presentation
of prizes, etc. in one area, thus simplifying organization of the
race. A course of scveral laps ("Out and Back" or "Circles") is
ideal because it is easier to handle traffic and to man refreshment
stations, and it permits spectators to view the race several times.
Also, in extreme heat or coid, runncrs can stop in morec favorable

- spots if necessary, and in those caeses where a runner is in trouble
from heat exhaustion, he can be watchud and pulled out of the race
before it is too late. A "figure-eight" or "clover-leaf" shaped
course permits the start and finish in the center with the above
advantages. 41

Other considerations:

1) Prepare a map of the ccurse and display it in the dressing room
gr distribute copics of it, possibly reproducing it on the entry
orm.
2) Measure the coursc accurately so that it is the advertised
length. If possible, mark the course with mile or kilometer points
so that they can be secen. This will make it unnecessary for com-~
petitors to dcpend on the inaccurate informetion often supplied by
onlookers, . .
3) Avoid main roads unless certain of sufficient police protection
against traffic, o ’ )
4? Place easily seen direction signs along the coursc to guide the
runncrs. Avoid confusing the runncrs at intersections. Arrows and
painted lines (which are not to be crossed, thus heading the runner
into the right path) may be uscd in some instances. Thesc aids are
supplemented by having an adequate number of guidcs on the course.
5) The start or finish, or both, of 2 road race may bec on a track
making it easy to add distance to complete the advertised distance.
6) To break up the monotony of thc course, usc terrain which in-
cludes hills and flat arcas. However, the land arcas in which the
ovent is to be held will dctermine the nature of the course.
7) At the marathon distance, some thouzht should bc given to stan-
dardization of courscs to make comparison of times morc meanihgful,
Cerutty reccommends that marathons be run on lap courses of 1 to 5
miles, accuratoly mcasured; that thc coursc be as level as possible;
and that the course be on dirt or grass. Hc suggests that while
classical courses likc Boston should stand, all Championship courscs
should be standardized es outlined above. Thoughtful, business like



glannins would lead te mere support for leng distance running.

) A coursc "watch dog" is nceded. This could be a two man tcam
who would notc changes in the coursc and sce that corrcctive action
is taken to koep the course 'at the advortised length.

9) Care and attention arc essontial whaiever the method uscd to
moasure a course, The mcesuring tcam should get a lot of practice,
and re-checking courses is a gcod mothod.

10) Road Runncrs Club Associations and other bodigs intcrested in
~long distanco runnirg should corbinc ciforts to persuade race
promoters to mcasurc courscs accuratcly. -

METHODS THAT HAVE BELN USID TO MEASULE ROAD R..CING COQURSES

A varicty of mcthods have beon wsed to measure road courscs, These
include: steecl tapc, automobilc odomctor, moasuring whecl, surveyor's
chain, etc. MNany of the methods which have becen uscd do not permit
the accuracy neednd for road courscs.

‘Some commentz on methods that have bcen usecd: .

J.Barry (New Jerscy): "The oniy way to mcasurc a course iz as I've
done by hand. A 1CC ft, tanc. It's hard and iskes quite long to do.
But it can ve done.," - :

N.Farrell (Conada): "Measurs courasc forward and backward with about
five new cars. Thoy should firat e chacled ou a measurad course,
~Go to the Police Departicrt. . They have o meazsured mile cirip and
also a gadget to check upccdometer acsuracy." .
NOTE: This commorly uscd mcthod of mcasurcment is 100
inaccuratc for checking roead racing courscs.,

-A.L.Mesteverde (Califorria): "Roal race courscs should be surveyed
by competent engincors.® ¥ . e : : .

J.Jewell: "The rc¢cognised mcthod of meaguring road racces in this
country (Enzland) for rumning and welking raccs is by svrveyor's
wheel althougk in actudl fact the promoters of road races use a

nuamocr of methods.™

B.Prentice (Austrelia): "I fird the wiccl aero accuratc thain stocl
tape and chalk warks and mach gquickoy, wiii “o my mind is sbout as
closc as you can get." (He used - souslielly constructed measuring
whcel.)

RECOIIENDZD METHODS OF MEASURING RCOAD RACING COURGES

Ideally promotcrs of road and crocs-country races would have all
courses gurveyed by competent enginecrs, This i3 not always
possiblc or practical. The us> of a ealibrzted Licycle, as uscd by
the Road Tiwme Trials Council in England, 1o kignly rocommonded for
measuring road courscs. 21/ Tae steel ianc is the third choice if
cxperienced personncl arc oveilable. Mho aurveyor's wheel is
another acceptable method. Largc ceals mepns may e ascd with satise
factory rcsults. The automobilc y @3 ordirnarilly uscd, is not
suitable for mcasuring rond courscs.

The Amatcur Athlctie Union of the U.S. Official Track & Fiecld
Handbook, in rcferring to national championship Zong Gistance runs,
statcs that "all courses shall be proverly marxcd and measurcd by .
measuring wheel or tepe." This rulc hkas scldom beon observed in the
past. ) .

WHERE TO MEASURE A ROAD CQURSE

There is 2 noed for uniformity in mecasuring the path of a road
course. Somc commonts on mothods tha*t have beon used:

R.Campboll (Massachusscts) : "Cut all turns--hpre again we know
that duo to traffic onc may not bec able to cut the sare turns cach
year, It,%%ﬂi%lwmwﬂwc )
middle of ¢ road,' '

S.Hamilton: "In _Pinl rnnent Sy i OELica mon-ures
the distence runn 28 in the m1 and the
8p peoplc take their verdict a3 'at'," . A

e tt—
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J.Jowell: "Roads arc mcaswred horo .according to IAAF rulus, one .

ggiac_ixon—xhe_cu:h.on the 1giI_haad-n;dg_nﬁ_:hﬂ::ﬂ!ﬂ::n:ﬁ:gg::
itale, There is of course a certain ambiguity in measuring -

rig. and turns, etc. ‘but this is the guiding pr1n01plc "

P.W. Cerutty (Australia): ' is moa urcd accurg
where < i _ cancels. out
all variations = and gives some uniform or comparison betwecn
different countrics and cfforts." o

B.Prentice (Australia): "Usually mc ;
elsewhere as ncar as possiblc 1o usherc.die a+h1utcs will run."

RECOMMENDATIONS o WHERE T0 IIEASURE ROAD RACING COURSES -

The International Amateui Athlotlc Federg#fon (IAAF) ru)o requires
that road courses be measured one mcter ft. inches)) from the
%ﬁégfggnﬂ_ﬂnnb—a@—&ha,;gggzig_}he running orrection. .n thosc

rics where traffic rollS3 on the right hand sidc of the road
the-course may bc measured on the right side: in the running
dircction. In the intercst of uniformity this principle should be

appliced whencver p0551b1b.‘0thcrwwse, mcasurc where the runners
w1ll run, that is, on the runner's path.

On sogg ds it will be impossible +o ¢ _the coursc one
on cxtcecndca siretches frce of parked cars rcve ¢ one

an !
moter from the curb rule.

cwell rcports that mcasurements madce by the Road Time Trials
ouncil mecthod arc donc on the path followed by the runncrs
hen no obstructions exist, with a gencral regard to the IAAF
rule. The runnor runs according to the dictatecs of the circum-
stances, without runnlnn cxtra distancc, and with rogard to the
affic and o stion
sugg at 1*ttlc distance is savod by the runncr taki

ing short
guts, such _gg cr - 51do of thc road. 21/

ACCURACY

The measurement of road courscs is a form of surveying. It is
not possible to mcasurc any distance with complcte accuracy. Tho
precision of the measurcmeont will depend on the carc with which
it is made and thc instrument uscd. Rcgardless of the method
used, a ccrtain porcentage of error cxlstu duc to mistakcs
(eliminated by chocking the work); to systcmatic crrors; and to
accidental crrors. Aim to kecep the crrors to a8 minimum through
careful work and by recchecking the measurements, 12,45/

Onc approach is to chcck the coursc measurcment by an alternate
mcthod. For instance, if thc coursc is mcasurcd by & survcyor's
wneel, it may bc checked by usc of a large scsle map. Keep dates
and reocords of all mecesurcmonts including intermediate distanccs
which would be uscful in caso of road altcrations. 21/

Jewell guoted from the Road Times Trial Council report on
7 Course Measuring, thce following: "Ko rcliance should be nlaced®

: onn information regarding distances supplicd by Local Authoritics
or by the Police, as such information is often inaccurate and the
mothods of mcasuring cmployed are very rarcly to the high stand-
ard of accuracy required by .tne RTTC. Neither should any reliance
be placed on milestonecs as they arc gencrelly very inaccurate, and
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where road alterations have taken place since they were 1nstalled.
are often many furlongs out of place." 21/

If a distance is measured very accurately several times by the
same method, it is usually found that the results vary slightly
from one another.‘ The truc meec) the distance is taken

the mean ts ob € 3
@ﬁmmw% 1 ied the mean
value or most probable value. y e law of probabilities, the
chances are even that the error made in using the mean value does
not exceed a certain quentity, called its probable error." &/

Jewell states that Standard Times, including Road Runners Club
Standards, are given to the nearest minute, and so "the distance
of a road course should at least be corrcct so as 0 ensure that
the athlete's time to the nearest minute is the correct time to
the minute at the particular distance in question,i.e., . if his
marathon time is 2:20, the error on the course distance should not
be such that hls real marathon tlme 1s not leas than 2:19: 30 o)

.gher degree o accuracy y e ‘ areat-
est error which is permissible for courses of ulfferent ai tances
are: : : .

10 miles (record 47:47 8 ds.
miles : 173 yards,
Marathon (2:15) 171 yards.
London to Brighton (5:26) 143 yards." 21/
Thus the ahould not

MEASURE CONVERSIONS

The yard and the meter are legal measuring standards in the USA,
Both systems are used in national championships. The meter, 39 37
inches or 3,28 fect, is often called the "world yard" and it is
about 10% more than the yard. The word mile is from the Latin
mille, meaning 1000. Since a double pace is 5 feet, one thousand
paces is apgroximately 5000 feet, or about one mile. The American
mile is 0,1818 inch longer than the Zritish mile. 28/ ~——

——

The YARD System The METRIC System

1 inch = 0.0833 foot S 1 meter = 39.37 inches
0.0278 yard 3.281 feet
2.54 centimeters 1.094 yards
0.0254 meter 0.001 kilometer

1 foot = 12 inches 1 kilometer = 3280.8K feet
0.333 yard 1600 meters
0.3048 meter 1093.61 yards
0.00019 mile ) 0.6214 nmile

1 yard = 36 inches 1 mile = 63,360 inches
3 feet 5280 feet
0.000568 mile 1760 yards
0.9144 meter 1.609 kilometers °

STANDARD DISTANCE

An accurately measured standard distance on a road, preferably
straight, is needed to check the accuracy of measuring instruments.
Select a level and not heavily travelled road. The distance should
be one mile or more. If necessary the distance may be less than

one mile, Use a tean of at least two men and a calibrated 100 ft.
steel tape to measure the distance. The tape i3z held on the ground
under 10 pounds of pull or tension (checked by a spring scale).’
Mark off reference points on the side of the road with paint, or
nails or pegs, etc. Check the measurement several times. Some
cities maintain a standerd of length with which tapes may bec com-
pared. If possible the standard distance should be cross-checked
by other personnel. 20,21,26/

Jewell points out that "Secondary Standard Distances" may be set
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up rrom the standard distance usinz the calibraied biecyele mothod.,
To do this, record the number of rovolutions of the iront whecl by
a counter as the cycle is riddern over the standerd distance. The
cycle may then be ridden to or irausported toc the site of the
second standard distance. The number of revolutions between the
start and finish of the distance meazsured is ithen uvsed to deter-
mine the length cf the new standari distance by vorking it out by
simple propcrtion. The same is done wren measuring a road course,
Example: If 1700 revoluiiqQns = 1 mile, and :
If the course measures 1300 rz2volutions, then

1700 revs _ 1300 reve , then 1700x = 1300

1l mile X riles
X = 1300 X ='0.7€47 mile. 1760 yards (1 mile)
1%55 o 0.7647 mile (multiply by)
Note(l eage factor to 345,07 yerds '

length of course,
ED METHODS OF MEASURING RCAD RACE COURSES

COMMORLY

Respons agurement of the road race course falls on
th Cenerslly the method of measurement

y 116 precision required, the cozt, and other
considerations._l}/ A descristion and evaluation of commoniy used
methods of measwring road courses will follow, They will be class-
ified into three groups: recommended, questionable,and not recou-
mended. : s 2 : s

RECOMMENDED METHODS/QE MIACURING ROAD RACZ COURSES
I. SURVEYING '

Surveying is the art of naking relaicively large, precise measure-
ments of distance with a maximum of accurcey and with a mirimum
expenditure of time and labor. 23/ It is concerrned with determin-
ing the relative location of points or or near the surface of the
earth. The prineijnles of planc surveying involve a working know-
ledge of geometry, trigonometry, physics, estronomy, and theory of
probability. Surveying is done by profzssicnal surveyors. 11,12/

EQUIPMENT~--Survcyors employ the transit and the level and other
Wtools. Surveyinug instruments are self-c likrating and they ccn be

ad justed to eliminate zny errors thot S diccliose, 8,23/

METHOD--Surveying involves making mercuicients of four types of
dimensionec: horizon+el lengths, vertical iengths, horizontal
angles, and vertical angles. Horizoa*al lengtns are usvally
meagured with steel tapes, usually grodunied in hundredths of =}
foot. The degrce of accwracy of a horizonital messurcment is
usuelly expressed as a ratio of the error to the totul distante

measvred. Ordipary surement wit Jre gives an accuracy
of atout 1 pAr+ in 3000 .

AﬁVANTAGES--Accuracy is assurad.

-DISADVANTAGES--Employing a surveyor 1is expensive. The price may
be prohibitive in most cascs except on small loop courses. Inquire
locally about prices.

PRZCAUTIONS-~Select a reliable, intercsied svrvoyor who possesses
sound judrement. 23/

RELIABILITY=--The surveyor will provide the most relichle results
posgidble, He will obtein the accuracy necded Tor road race coursecs
without difficulty. The rendom errbdrs vMich occur tcrd to he
either plus or minus end in most cnscs they canccl eech other out
by tl.e laws of chance,

II. TAFT IEASURENENTS OR "CHAILIXG"

Direct measurcment by steel tape is thc most comr.only used .

reliable method of dnternining distances between tvo points. Thi
method is called taping or "crnaining." Lirks of iron or ztcel



4 -8 ’
(chains) aro 'scldéom used enyrorcivat the term "chaining" is still .
uscd to designatc measuring with a chain or with tape. §/

EQUIPMENT--1, Uso & calibirated stccl tapc 100 fcet in length. If
necessary, a tapc 150 fect long mzy be uscd., A tape may have a
handlse at cech end or it mcy have leather thongs or string or-
hooks at the ends. Check whother the graduation marks begin on a
linc on the tapc or on thc handlie asscmbly.

A 100 feet Engineer's or Surveyor s steel tape will cost about
830 00 and up. Band chains or chain tapes, uscd for route survoys,
cost about $20.00 plus about $12.0C for a rcecl. A gencral purpose
100 feet stecl tepe costs about $11.00. 59/

Cloth or woven tapcs arc not pormissible for road course measurc-
ments becausc they arc liable to stretch or shrink,

2. Svring balance or spring balence hardle, ettached t¢ the for-
ward end of the tape to indicate tha eriount of pull epplicd to the
tape. Its use will improve taning accuracy to 1:3000. It costs
avout $12.00, recading to 30 1lbs. Stecl tapes are calitrated to
measure correctly when under a ceortain - tension. The tension is
held while the measwrement is made. This gndzet may also be uscd
to counteract thc cffoct of sag when making mcasurcments with an
ursupported tape. 59/ . Oftcn in practice, the cxpericnced surveyor
will use judgcmcnt rather than the spring scalc.

3. Record;;g and marling metericls.

a) 4 H pencil and peper or ficld notetook for notcs, etc.

b) A red pencil to marl the tapcd distances on the road surface.

_c¢) Keel or lumber crayon to merk a cirecle arocund tre red
pencllod nark or an arrow p013+1ng to the red merk to make
it casier for the rear tapermen to find the red wark. 45/
The numbcr of tape lcnﬂthu nay be writtca on the pavement
with keecl or chalk,

d) A hammer and cold chisel to maku a permanent nurk, for
example & + , at speccific chockpoints., On some surfaces
nails may be driven into th:s roadway to make a poermancent
mark, Optional: paint & snmall CITClu around the permuncnt
mark.

c¢) Plastic flagging tape may be 1qod to temporarlly identify
landmarks or checkpoint bt?tlsdu. This tape is put on the
road surfacc and may be written on with poereil or ball point
pen. A 300 ft. roll of this tayc costs about $1.00C.

4, Miscellancous tools: ’

a) If part or all of the coursc is on dirt or on grass, use
chaining arrows to mark tape iancrcments. A s2t of 10 steel
arrowvs cozt aoout $5.00. The lcad tapcman staris off with
the 10 arrows. H2 places an arrow at each tape longth or
increment until he nas uscd them up. The reer tapcuman
collocts the arrows. This .scrves as a check on crrors: the
collection of 10 arrows indicatces 10 vape lengths.

b) A tapc thermomcier to measurc the tapc terpcraturc if
accuracy grcater than 1:3000 is souglit, 23/ Minimal cost is
about $4.50. Trhe thermomcter is funmtcned Circetly to the
tapc, Many surveyors do not usc temperaturce corrcctions
except for sncecial jobs, Temporaturce may 1ntroduce an crror
up to 1:5000. 23/

c) A plumb-bodb is a brass body suspended from a cord. It is
uscd to Tacilitate measwrcmcnts with the tape supported at
the ends only. Obtain two bobs. Cocts rapge frem about
8$4.50 to %8.50 for the 1 to 1% 1b. sized bob gencrally uscd.
It is difficult for amatcurs to usc plunib-bobs becausc the
tape and the bob tend to move during meosuring.

NOTE: Minimal equipment for tape measuvring a coursc: 100 ft. steel
tape, spring balance, and recording and narXing mate:rrials. Thesc

tools can give the degreoc of accuracy.required for mcasurlrg "o“d
courses., Usc a folding rule or a mecter stick for <apc aiir-alnt.

CARE OF TAPE--Tepcs arc casily damaged or broker and require core
in hendling and storage. DIerore usirg the tape, examinc it for
kinks, When the tapo is bczng stored, clcen, dry, and greesc it
lightly with vasecline. EKits Jfor repairing tape ars ovailable fron

the manufacturer for abhout L4.00. e
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. To unroll tape, one man holds the case and the other man walks
ewey with the free end. The back man signals the lead man to
stop before the-end is reached, but he it also set to give ’
ground to avoid a suddei jerl: on the tare.

To roll up tape, the tape is laid out straight on the ground and
the man doing the winding walks toward the free end. Tapes are
usually wound up in cases or on rods. They require constant
cleaning and oiling to prevent rust. Never put a tape away wet.

To avoid damaging the tape:

1.5Teel tapes will stand a direct tension of 80 or more pounds
but they will breek easily with misuse.

2.When tpe tape is lying on the ground, keep it extended so that
slack is eliminated thus preventing the formation of loops
which lead to kinks and breaks.

3.For measurements of less than a full tape length, the tape
should be kept on the resel. Reel out as much as you need and
reel it in as soon as possible.

4.1f the tape is on the ground =2nd is to be moved, drag it from
one end only, If the tape is to be raised off the ground, the
tapemen (those handling the tape) should 1lift it simultaneously
end keep it in tension. Otherwise the rear tapemen should noct
touch the tape vhile it is being moved. :

5.Do not let vehicles run over the tape., If this is unavoidable,
the tapemen should hold the tape flat and tightly pressed
against the road surface, 8,23/

CALIBRATE TAPE--For precision work, the_ tapc should be compared
with a tape certified. by the National Buréau of Staraards. .
This comparison with @ standerdized tape or lengtih should be
repeated frequently because tapes are eacsily damaged,’ leading to
incoriect length which leads 1o errors. Many cities have
standards of length which may be used to check a tape.

The Neational Bureau of 3tandards, ‘iashington,D.C., will check a
steel tape againsi the officizl standard, employing eny specific
pull, temperature and conditions of support to the tape. A fee of
$21.00 plus mailing costs for the tape are charged. 11,59/

Systematic errors due to incorrect tape leansth are eliminated
by standardizing the tape and getting ¢ correction per tape
length if it is not the exact length.

Systematic errors due to sag, temperature, pull, slope, and habits
of placing the mark either inside or outside the true distance,
can be allowed for and corrected. Accidental -errors are always
possible, even with conscientious work, and under normal circum-
stances the minor errors should balance themselves, Guard against
making accidental errors systiematic. 2/

ERRORS in chaining are of two classes:

1) Errors due to faulty chaining and to natural conditions:

a) Imperfect alignment of tape: tape out of line or not hori-
zontal., If one end of a 100 ft. tape is 1.4 feet higher -or
lower than the other end the tape will be 0.01 foot shorter.
The same displacement to the right or left of the true
position will make the tape 0.01 foot shorter. 22/

b) Variations in tension of tape: having pull ins icient
to compensate for the effects of seg and of +he wind,

¢) Imperfections of observing, including careless plumbing.

d) Incorrect length of tape. An o0ld, worn tape will stretch
more under tension than a new one. Often, old tapes have
been broken and repaired scveral times end this can lead
to errors in length.

e) Variations in temperature.

f) Seg in tape. 6,11,22/

2) Errors in reading or recording measurements:
a) Using the wrong zero point on the tape.
b) Reading the wrong foot mark. -
¢) Reading the tepe upside down, thus mistaking some figure
such as a 6 for a 9 or vice versa.
d) Transposing figures in recording, for example: 71.23
instead of 72.1R.
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1) Mistakes in counting the rull tepe lengihs. 6/

SPECITIC TORIMULI are used tc moke measuremeat corrections such as
slope correction, temperatursz corresction, tension correction, and
correction for sazg of the tuape, as wnen measuring over roecky
ground for exanmple. gg/ These corrections arc gen~rally not used
in road course types of measurements.

SAG and PULL--If the grownd is rough ani the tepe cannot te
supported evenly along its entire lengtn, it is necessary to apply
a correction for the sagz of thc tape. The foraula for sag is as
follows: )

Let L = Length of the tape in feet.
P = Pu:l applied in pounds.
W = Weight of tape between supports in pounds,

Sag correction in feet =L x W
24 x »°

WHERE TO MEASURE--Use the internstional rule: méasure the course 3
feet 3 inches (one meter) from the curd in the running direction,
Otherwise measure where the runners will run ag is done in track.

METHOD--Form a "taping field party.” A minimum of two men are
needed to measure a course. If possible, organize a teamof up to
seven or eight men with one or two cars. Place one man at each end
of the tape.

Duties of the taping field narty may be diviced as follows:

1. Chief--He should have some cx)ecrience in surveying. He closely
supervises the measuring.’He might act as the rear tapeman and
serve to guide the lecad man in geotting proper clignnent. hHe might
also keep records unless another nman is along to record.

2. Lead tapenan--He carries a red penzil and keel to mark tape
increments. He uses a meter sticl: or a folding rule for alignment,

3. Recorder--He marks and descrides in notes each % mile nd mile.
It is important to have records of intermediste and check point
distances for future reference. 39/ TIicld notes should be clear
and complete giving rumerical dave, explsnatory notes, and sketches
made approximetely to scale in a noiecboc::. ;l/

4. Tension man--If a spring scalc is used. Otherwise the lead
tapeman handles the spring balance (scale).

5. Assistant--Dirccts traffic, and assists otherwise. 22 9

TAPING or Chaining--There are two methods of taping: Surface
Chaining and Catenary Chaining.

1. SURFACE CHAINING with a stesl tape. Use a 100 ft. tape. Tapes
longer than 100 feet are generally not usced for measurcments along
the ground. If possible, a spring balance registering pulls up to
15-30 1bs. is attached to the forward cnd of the tape. Check to
locate the end of the tape and the zore mark.

Lay the tape flat onlthe road surface. The rear tapcman holds his
end of the tape on the line (mark). The rear tapeman dirccis the
lead tapeman for proper alignuent. Where it is possible to apply
the international rule of measuring one meter from the curb, the
lead tapeman uscs ¢ither a meter stick or a folding rule to obtain
the proper alignment. The lead tapeman applief 10 lbs. of tension
(pull). To make certain that the tenzion is not taken up by frict-
ion, the lead tapeman might incrcasc the tension to about 20 1bs,
and then reduce the pull to 10 1ts. The lcad tapeman then marks
the tape increment by any of scveral methods as follows:

On pavement, mark the spot with a red neneil and circle
this with yellow keel or lumber crayon. An alternative is
to use either medical tape or special plastic tapc on the
road surface and make the mark on it with a red penecil or
a ball point pen. .

On grass or dirt use chaining arrows or pins to mark the
8pot. Another possibility is to put a tack or nail into the
ground,



Ar1ter marking the tave longth the 1ccd taremsn walks forward
dragging thc tepe. Tho roar tepenmen noiifics him when to stop.
"Another possibility is for the rocr tancman te wallr forvard and
take the tape from the lezd 4uremun anl continue on for the next
tape lerngth. : -

In measuring around turns or curvces, mcasurc in incrcments of 5
or 10 fcet instcad of full tape lengtis. 45/

If at the end of thc measurcrment, & less than full tape lcngth
increment -is needed, thc head taperan should do one of ithroo:
things to avoid getting the tepe messed up:
1.Carry the end of the tape boyend the ond point, lay it
on the ground and walk back,
2.Reel in the tape the necessury amcunt,
3.Teke in the tape vy forminz figwre-oi-cight loops hangirg
from his hand, This uakcs practice to mastor, 2

Viorking tapc tension--Stecl tapes graduated in feot requirg

tensions ‘when supnorted on a horizental flat surioce at 68°F, as
follows: a 100 ft. long tapc rouunires a tension of approximatcly

10 lbs. A tzpec over 1CU ft. long requires 2 tcnsion of upproximate-
1y 20 lbs. The tcnsion reauired for a tape supnorted throughout

on a flat surface is about the same for any part of the tapc as .
for the full length. 59/ :

The coefficient of expansion of stcel tapcs is 0;00000645 per
degree Fahrcnheit.* Thus e 100 ft, tapc will clongate C.00774
inch for cach degree T of tapc tempernture risc ubove €86 degrcos F. 59

2. CATENARY CHAINIJG with ste2l tepe. This is a morec accurate.
method than surface chainirg but it is more difficult to exotute, -
If the ground is rough or the surfacc s not cloured .of ohstacles,
this mcthed is recommended. The tape is supportcd at the two cnds
by the +tapemen. It is necessary to compensate for sag.

The tapeman should face the tapc.

1. Each tapeman supports the tapc about waist height, the same
height above the ground. Onc man aprlics tension thrcugh a
spring balance.

2. The recar tapeman holds a plumb-bob with whick he mckes certain
that the mark on the tape is verticully =iove the mark on the
ground., ¥** .

3. The lcad tapcman holds his end sicady cgainst the tension with:
one hand. When the rear tapemexn sigrals that ceverything is rcady,
the lead tapeman tronsfers the forward mark on +he tape to the
ground by means of a pluab-bo0 held in the other hang. §/

4. The lead tapeman usos cither a meter stick or a herdwood folding
rule to gct the proper alignment of the tape from the curb: 1 meter.

*The Keuffel & Esscr Jo.,noboken,low Jerscy, recommends *apaes with
a thermometer scalc as a mcans of obtaining additional accuracy
and uniformity in mcasuring. This thernomcter scale is graduated
to corrcspond to thc contraction and cxpancion of the tapc,accord-
ing to the F thermomcter for tapes graduated in fect. It takes the
place of the terminal mark of the tape, end the terrinal point
lies at that mark of thec thermomotcer: scale which corresponds to
the prevailing tape tomperature rcading at the timo of taking the
mcasurements,

*%* When a tapc is uscd susponded from the ground,a plumb-bodb is
used to transfer thc ends of the mcasurcment to tho ground. Tho
bob is suspcnded from a cord which hangs over the tape. Tho plumb-
bob is held so that its point is closc to the ground, but not
touching it; when the taepc is taut and properly aligned, the
plumb-bob cord is relecascd by thc tapcman end thc merk is placecd
wherc the point of the Lob strikes the ground. 6/ It may be .
necessary to dampen the swing of the plumb-bob By moving thec tape
up and down slightly, tapping thc point of the bob on the mark, g}/
As the bob rcsts on its point, the tape-is reloascd end a mark
is made at the point made by the bob.



Weroking tave toncion--The tensicn rejuired for a steel tape when
supcovrted nt Tie onde onliyr degonds uaou tue unsipported length
eng the cross-usectionual arec ol the tzpe. A 100 ft. sieel tape at
68%F e&nd supporied ai the ends culy recuires the follewing
tensions, depending on the type of tope:

3/8 incn Medium = 20 1lbs, 5/16 inch Heavy = 24 1bs.
1/8 inch Chein = 19 1bs. 5/16 inch Extra Heavy = 31 lbs.
1/4 inch Chain = 27 1lbs, 5/16 inch Chain = 31 1lbs.

Recommendations: For measuring a road course, sufficient accuracy
is obtaincd by using the method of surface chaining. Tape
temperature correction may be ignored except in extreme weather
conditions since the error will fall within allowable limits.

ADVANTAGES--Trained operators can obtain a high desree of
measurement with the use of tapes.

DISADVANTAGES--Direct measurement by steel tape is not the most
practical means of measuring road courses due to traffic and to

the effort and time demanded, However, on short loop courses and
courses in park lands these factors are less important. The big
disedvantage is the time required, at best about 2 miles an hour.45

PRECAUTIONS--1. Heat affects the length of the tape.

2. Avoid measuring on windy days.

3. Tapes are lieble to become inaccurete with use. Tapes are not
provided with any means of adjustment so any inaccuracy found to
exist in its length must be noted and added to or Jeducted from
the measurements taken. .

4., Steel tapes are only of correct length when they are at a
certain tension and temmerazture, usually 10-15 pounds and €8° F
respectively. The tenzion and temperature at whrich the tope is of
standard length is often stamped on the hendle or on a metal tag
atteched to the handle., 22,30/ ’

RELIABILITY--A stecel surveyor's tape is one of the rost accurate
methods of measurement but it requires skilled use, especizally in
measuring around turns. 52/ 7ith a calibrated tape, you can
expect an accuracy of about 1/1000 or better. If a spring balance,
is used to maintain the appropriate constant tension and if
temperature and slope corrections are-corefully observed,

an accuracy of between 1/1000 and 110,000 may be obtained. 8,12/
The highest accuracy is obtained on flat ground, cleared of
obstacles. Precision may be as high as 1/30,000. 1;/ Sterner
states that a distance measured by tape should nct te considered
accurate unless at least one member of the party has had some
surveying experience., 45/

III CYCLISTS' METHOD (Used by the Road Time Trials Council,England

The following method of road course measurcment described by
Jewell is that method develored by racing cyclists in England who
compete in Road Time Trials. Due to the fact that times are com-
pared on different courses all over England, a given distance in
one areg must be the same distance on another course in another
section of the country. The cyclist's time trial courses are
designed so that there is no advantzfge in terraine by a given area,
and generally, out and home courscs are usel. Thnis is the sare
thing that will have to be done irn the sport of road racing to
make the comparison of road running resuvlts, especially the
marathon, meaningful on an internztional basis. 21/

EQUIPMENT-~1. A bicycle with good tires and tubes.
2. The bicycle is fitted with a revolution counter. "The revolut-
ion counter resembles a normal cyclometer and has 2 similar method
of operation: a striker fitted to the cycle wheel engaces a 'star!
wheel on the counter attached to the frame or forks. Several

types of counters - - h

ot o 9

H&rtforg Wmml
olution counter vi gib mounting B-100725.
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The Veeder-Rog Wheel Revolution Counter is sold aeach
in quan¥ities of 1 to 9.  However, there is & minimum STAEr—6T 350.00.

The company no longer makes the striker and bracket to mount the

meter for operation. A regular bicycle cyclometer may be purchased

and it's striker and bracket used to mount the revolution counter on

the bieycle. Contact the Road Runners Club of America, or the

Rational AAU Long Distance Running Committee's Sub-Committee on
Standards for information on obtaining a counter at cosis.

3.Steel tape to make short measurements on thé course in special’
situations, for example to locate a check point mark, or if the
course suddenly and briefly changes to rough terrain, etc.

4 .Recording materials: pencil and r.otehook.

5.Road merking materials to establish check point marks. These
might include a hammer end ccld chisel and paint, and nails in
instances where surface material permits their use.

METHOD-~"The basic method consists of riding e bicycle fitted
with a counter registering the number of revolutigns of one of-

the wheels, over the route to be measured. ROthibGta for
during or Jjmmediately after the measuring hi ¢ is riddepg
over a kno ang 3 3 Lol Deasurod tetoandsrqd diStan and
L rom.tBE Teadings obtained Lo ambar o 5. R8O the whee

.paz;xulg_}g_galg__g_g;‘ is becomes a 'constagt' for that parti-
cular meesuring occasion, and This © 15 used to calculate
actual distances from the revolution counter readings." 21/

The counter registers the total number of revolutions of the
bicycle wheel and does not, as in the case of the cyclometer,
convert readings into miles and fractions of a mile.

The biggest task in this method is the measurcment of the standarad
distance. An accurately measurcd STANDARD DISTAIICE must be
established.* The start and end of the standard distance should
be well defined so that anyone else can recognize and ride over
the exact path of the standard course. The exact tcrminal points
can coincide with some pcrmanent and accurately definable points,
and where necessary, referencc to precise alignment should be made,
together with some suitable permancnt marking.

A straight road is idcal for the standard distance but not
essential. The curb of the rcad should bec vcrmancnt and clearly
defined so that the measurement can be taien at seme fixed .
distance (for example 3 feet) from it. The measurcment is always
taken on the same side of the road unless it is dead straight.

In riding over the standard distance to obtain the constant, the
measurer should ride exactly in the same manncr and in the same
position as he will use during the actual course measuring. He
should follow the exact line of measurement of the standard dist-
ance. Obtain a frosh constant on each scparatc measuring occasion.

Fractions of a revelution may be czlculcted from the spokes. The

spoke carrying thc striker may bc marked ncar the hub and the

number of spokes past or short of the counter arc countcd at the

end of the measuremont. If the wheel has 32 spokos and the

striker is 2 spokes post the counter it is considered 2/32nd rev-

- olution or "two spckns." The standard dis*ance should be ridden
over at least twice.

Before measuring, the revolution counter should be checked to see
that it is fitted and working satisfactorily. The tire of the
measuring wheel should be sound and freoe of sucpicion of leakage.
"It should be inflated hard but not 'board' hard." 21/ At the
starting lirc, sct thc bicyele wheel in the zero position, that is
with the striker on the point of lecaving thce star wheel.

*To establlish a standard course or distance, use the procedures
described in the scction on tape mcasuring. (See pages 7-12) .

Other possibilities include: 1) Hiring a surveyor to measure a
one mile (or less) standard distance; 2) Asking a lccal surveyor
to volunteer his services for this purpose,

Once a standard is set, use it to calibrate a measuring vheel,
bicycle, etc.
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The cyclists convert the revelution counter readings to actual
distances by the 2id of conversion tables but simple arithmetic
may be used, as follows: multiply the number of revolutions taken
to cover the course (or lap) by the standard distance (in yards)
and divide by the average nunber of revolutions taken to cover the
standard distance. Tho result is in yards, but this can easily be
converted into miles and yards. See page 27.

An example of a mcasurcment follows: A 1100 yard standard distance
stretch was measurcd twice and required the following number of
rcvolutions of the bicycle wheel:

496 23/32 and 496 24/32 revolutions,

The number of revolutions needed to cover the road circuit to
be measured was 5254 11/32 rcvolutions.

The bicycle was again ridden ovcr the 1100 yards measured
standard distance and 496 25/32 rcvolutions werc required.

Mean constant 496 24/32, equals 496.75revs

Hence length of lap is 1100 yards x 5254,.34 rcvs (measured course )=
. revs (standard distance)

11635.2 yards = 6 miles 1075 yards.

OTHER CONSIDERATIONS--If possible m o _the coursc on cool, dull
days since a hot sun“expar®s The tirc and alters the consfant. Do
Nnov walk any part of the course. Ride over it as you did on the
standard distance course. It is not advisable to measurc more
than 50 miles on a single occasion. A suitablc riding specd is
10 ~ 12 miles per hour. Takec notcs of the course mcasurement
including intermediate rcadings "so that the whc¢le coursc need
not be remeasured if .road alterations arc made." 21/ )

Promoters of road féces may be able to contact a eyeling eclub for
the purpose of having courscs measured or checked, after obtaining
the special Veeder-Root Star Wheel Reveolution Counter,

ADVANTAGES--The Road Time Trials Council Mcthod is a simple, accu-
rate, and rapid method of measuring road running courses. It can
b scd at a speed five times as fast as a surveyor's wheel.

"‘DIS IAGES~~None

PRECAUTIONS--Obtain a fresh constant on cach separate measuring
occasion. Do not take a short cut in calibrating the bicycle on a
standard distancc by marking the bicycle wheel with chalk and
measuring a few revolutions on the road with a tape.

RELIABILITY--The. igta't Mcthod has an ac e
25 milgs. The precision of greater yard per mi
an adcquatc for road race coursc measurements, A course mcasur-

ed a number of times by this mcthod will reveal similar results.2l/

NOTE: T lists abandoned mecasuring wheels 30 years ago in
favor of the mcthod Qescribcd BDOVC, DCCAUSE CXIrTI rraey I

required—Hro—RTIC alco point? out that Survcyor‘é Chains are
gencrally not accurate enough for measuring road courses. 21/

IV SURVEYOR'S MEASURING WHEEL

The surveyor's mcasuring wheel is a rubber tired wheel used for
giving a rough, rapid measuremcnt of distance on smooth surfaces.
The Official AAU Track & Field Handbook states that courses in
championship runs shall be measurcd by mecasuring whcel or with
tape. The surveyor's wheel is not a proecision instrument and it
is not simple to obtain the accuracy needed for road racing

courses, sc wheels tend to value measurcd 4ij g

t i8 to produce ). With carefu cchnique the
needed ac can be obtained with the surveyor's measuring
wheel.

EQUIPMENT--Ideally, the wheel should be wide enough to prevent ®
wobble, and tho unit should be of sufficient size to give the
wheel stability.

1) The following portable measuring wheels are available:
a) “WHEEL-N-MEASURE METER"
Records in feet, up to 99,999 ft. Whecl circumference
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36 inches. Veeder Root five 2igit meter can be casily resect
- to zero. Price $49.50. o

Order from--B.G. Reilly Co.,P.0. Box 1849, St. Pstcrsburg,

Florida; or from tre szame compzny at P.0. Box 231, Wo.

Scituate, Rhode Island.,

Also from the pame ccoapany:"TRACKMIASTER MEASURING \VHEEL,"

which records up to 99,999 ft. Pricc $55.00

b) "TRUMETER ROAD MEASURER"
Weight 7 1lbs. Rubber tire. Scveral differcnt calibrations
available. Calibrated in either yards or fect and fractions
thereof, up to 99,999 ft. Metric systcm celibrations avail-
able., Price $85.00. Order from TRULETER CO.,38 W. 32nd St.,
New York 1,New York. )

¢) "THE WOLVERINE"
Records in feet. Rubber tire. Wheel circumference 36 inches.
Order from: Wolverine Sports Supply, 3666 South State St.,
Ann Arbor, Michigan. Price $49.95,

d) "THE ROLATAPE" o
Model 400: Spoke measuring wheel.” Price £59.50.
Model 415: Whcel 15 inches in diamcter. Ncoprcne tire.
Registers to 100,000 fcet,almost 19 miles. Grad-
uated in inches and tenths of & foot. Price $62.50.

Order from: Rolatape Inc.,Santa Monica, California; or from:
Keuffel & Esser Co,,15 Park Row, N.Y. 38,N.Y.; or from source
mentionod in #c above,

2) In addition to ths measuring wheel, a steel tape is nceded for
short measurcments in spceial situztions,including the pin-point-
ing of checkpoint stations. :

3) Marking materials: A red pencil and keel to make marks on the
road surfaco., Hammer and chisel to make "cross-cuts," + on the
street or sidewalk. Painting a small circle around the cross is
optional. Take one or morc measurements, by tape, from the “cross-
cut" to nearby pcrmanent landrarks. Record in notcbook and use

the information to relocate the mark.

METHOD--The first step is to calibrstec the wheel by walking it

over a previously measured standard distince,e.g. & onc mile

section along a straight road if possibic, to cheek its accuracy.gé/
A correction table may be set up for usc in the field. Jewell -
states that "it appears to be uscless to test the accuracy of a
surveying wheel on a track partly owing to the nature of .the

surface and also owing to the difficulty in following any prescrib-
ed path accurately round the track." 21/

Apply the average error found in the trials over the measurcd
standard distance to corroet the actual wheel readings. This
correction will give bettor measurement results.

To measure the course, set the countor at zero, or start from the
cexisting reading on the counter, depcending on the features of the
wheel. Tho axlc is placed over the starting line. If the wheel
has a strikor, position it so that it has just left the counter

-

. 80 that when thc counter first registers, the wheeol will have
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made one revolution. As you walk, kecp the same distance from
the curb, walking straight and at a uniform spced.

he _wheel s gt- ft inches) from
curb 1n ¢ g4 0. [ 1 sccond chCilcoJi1s to measure
7 ¢ path _tao he taleon v the run S 18 0] n o

Walk over the course at about 2 nmiles an hour, pushing the wheel
by it's handle. If the operator has a partner to rccord results,
it is possible to move a little faster. Botter rcaults arc obtain-
ed by walking thc whecel slowly and stcadily., Take the countcr
reading when the axloc of the wheol reaches the finish line.

No corrections are nceded for air temperature variations. 21
There is always some slippage duc to insufficiont friction 3in
operating whecols, tho amount dopending en the surfacc being
measured. Even with careful operation, wheels slip and light
whcels bounce crcating inherent errors in this mecthod of measuro-
ment. Wheels ternd to over-estimate road courses.



The measuring wheel mcy also ‘be used ir conjunction with other
methods for comnarative neasurements, such as when cheoosing an ,
alternative road or for altering the start or finish of a course.

To set up a correction table for use in the field: Example-<The
surveyor's wheel 1s pushed over an accurately measured mile,5280
feet. The wheel in this case records 5292 feet. To complete the

= calibration, divide the
recorded reading into the
actual distance:

- -

wheel in feet Teet. " becomes the correction
factor.

1 - - = <  0.9977 To find the actual footage,
2 maltiply the vheel read-

3 ings by the correction

1 : factor, 0.9977. 38/

5 £ill in

6 ADVAIITAGES--The surveyor's
7 wheel is one practical

8 method of measuring road

9 racing courses since it

10 - = - - 9.9773 can be used by an inexper-
20 : . ienced person with a

30 litt ctice.

o : £i11 in TSADVANTAGES--Tae surve
0 ) or'c neasuring wheel has
70 its limitations: it is not
80 ‘ intended for precise sur-
90 A veying. The road must be

smooth to us2
wheel, ‘

a2 meas

100 = = - = 99.7732

300 ' - £111 in

400

500

600 to ip m I S
700 in that thev tend Lo _ovexn
8c0 . | estimate distances. Errors
900 terna to Increase as the
1000 - - ! - 997,732 spe<? of walking increases
2000 much over 2 miles per
3000 ‘ hour. 21/ Hunning with
ete. -ié/ the wheel or tcwing it by

< car is not recouamended.

ully. 21/ This degiGe€ oI acouracy is Just sufficicent for road
course measurements., However, unless operated pronerly, these
wheels produce ton largs en error for acceptance in rcad racing.

NCTE: Measuring wheels have been called by such nznes 23 Hodometers,
Odometcers, Persmbulators, and Vaywisers, ZIach is u whzel of Ymown
circumierence, 2ither conneccted by a train of gears to a counting
mechanism or te covniter is activated by a striker on the wheel.
The distance indicated by a wheel is somewhat greater than the

true horizontal distence, but this method of measurement is
sufficiently precic= for some purposes.Errors are plus and it is
not possible to underestimate distances when using these wheels, 131,
12,21/ -

V. MAP MEASUREMENT

There are several types of maps depicting land areas. The map
should contzin: statement of scale, title, and <ue north point,
The surveyor takes mcasurements and chosrvactions of l2nd and oekes
& map to scale. Large scalc maps may be vsed 10 imeasure a roud
course,

EQUIPMENT--Obtain a large scale map of the specific area in which
the course is to be Ta_d oi5. A sScole of 1" to 150 is id-al,
Smaller scaled maps may be uced, The sccle of +he map is a
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statement of the relation between & distance measured on the map
and the corresponding distance on the ground, for example:

‘1" = 200' means 1" on the map represents 200' on the ground.

Another examnple: 1 means that 1 inch on the map ,-"

represents 63,360 incﬁes, one mile, on the ground. 12,53/

The U.S. Department of the Interior Geological Survey has made
a series of standard toEographic meps to cover the U.S. The unit
of survey is a quadrangle bounded by pcrallels of latitude and
meridians of longitude. Many arees are published at Jdifferent
scales. Whenever this occurs, thc map order should iaclude the
map series designation, such as 74 minute series (published at
the scale of either 1:24,000 or 1 inch = 2,000 ft., or 1 inch =
4 mile when published at 1: 31,680), or 15 mirute series (scale of
1:62,500 , or 1l-inch = epproximately 1 mile), or 30 minute series
(scale of 1:125,000, or 1 inch= approxirataly 2 miles). A few
special maps are published at dther scales us listed in the
individual state indexes under special lLeadings. Esch quadrangle
ig designated by the name of a city, town, or prominent natursl
feature within it, and cn the margins of the map are printed the
names c¢f adjoining quadrangle maps that have been publiched.

For information and a free fclder descriting topograohic maps and
symbtols, write to the Map Information Cffice, Geological Sarvey,
Washington 25,D.C. Order uaps from the seme source. In many
cities, map stores can supply these maps.

The extent of map coverage ic showr on index maps, on which the
mzpped areas are outlined in black. Yrite for index to maps of
your state. From the index, order the meps you need by the names
printed in black and’'by series designation, fcr example: Yonlers
Quadrangle, 7% minute series (topogranhic). Cbtuin the 74 minute
quadranrgles which at 1 inch = 2000 ft. is a larger scale map

than the other series. The quadrangle may not coxntzin the whole
area that you want so more than one man may be needed. The
standard topographic quadraigle mep is about 50¢ per copy.

Many libraries have map reference facilities, ce a ruler, or
string in checking librery maps.

It is usually possible to view or to purchase large scale maps of
local streets or roads, Possible sourccs include: the city or locel
Bureau of Engineering; or Department of Eighways; or the Vater

and Sewage Dept.; etc. Usually one such departxent will have the
responsibility of surveying streets in each city. Streets must

be surveyed before they are built. Theoretically every paved road

and street in the USA has been accurately surveyed and mapped to
scale, 44/

A screw type adjustable divider is used to scele or measure from
the map. A secona cholce 18 to measure with & ruler, preferably
a2 metric straight edge ruler. 4 ruler would be needed in any

case to measurc right eanglcd turns if a divider is used to measure
the course. These supplies may be purchased in stationcry stores
or stores selling art or draefting supplies.

METHOD-~The route for the road racing course is mcasured with an

‘ad justable divider which is used on the scaled nap. A ruler may

also be used to measure the distance after checking the scale of
the map. 2}/ To operate the divider: set the instrument for a
grournd dictance of 20 to 30 feet (if using a large scale map). If
a small scaled map ic used, set the divider for 1/10th mile or
other convenient distance.

The selected increment is pricked slightly into the map paper for
each length. To tegin, set the divider legs on the course path
with one lcg on the starting (or finish) line. Press both legs
into the paper. To move forward, pivot on the front lecg and turn
the back leg forward and puncture the paper with it. Repcat, .
turning to left end to right altcrnatcly. Travel in a straight
line slong the route.

It ;s easier to hold the instrument with the thumb and index finger.,
Avoid holding it by the stem (leg). Mark every mile point or mark
certain intersections or check points in pencil ©s the measurement
proceeds. This will give a check on the increxcnts.
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. measurcment until the turn is completed. g |

“the scale of the map. 45/ .

One should te¢ ahle to hit interscctions or crccix poinid rcepcaiedly
on re-cnccks or the coursc. Inspect pricks in the papcr_made by
the points of the divider. Recheck the coursc several ‘times each

wvay. . . .

Errors tend .to occur going zrourd & *urn, in that you will get a
shorter mcasurcd distance than the actuval distance, tonding to
produce a&-long course. This crior can de minimized with ceroful
scaling of the path. Vhen mcasuring right angle turns, it is
advisable to usc a rulcr to permit the use of small increaents. of

Idcally one man should do the
mapping, including rec-checking

his work, and then someome — o —
else should check thce distvance. Set the divider -
The. course should finelly ve at the start of

checked by travelling over ‘the a' to complete
path by any convenicnt means increment
with the map at hand. An up to al _tvrn.

date map is no guaranteoe thot i

therc have not been tcemnorury & and &'
or permanent changes in the «| are
road. i equal.

; ‘s : ‘ Measure
After using the divider awhile, *| by ruler..

recheck its calibratsion against i

ADVANTAGES-~Large scale meps provide the simplest and fastest
method ayailable for measuring a road coursc, A map a2llows the
race organizer to try scveral déifferent rovtes on paper. Maps
may be used to chetk measurements by other metiiods, for cxample
a surveyor's wheecl, and as a chcck against gross accidental
errors. 21/ . : ‘

DISADVANTAGES--The measurement of a winding course is not easy and
requires the largest scaled map obtainable. ’

PRECAUTIONS--0Obtain an accurate large scale map'for good results.

RELIABILITY--Map measurements tend to be made with a greater
degree of refinement in city surveying thon for land of less value,
Scaling a distance from a large scnle rap gives sufiicient exact-
itude for road racing courses if dore properly. 45/ The small
errors which occur are not cumulative. Errors using a divider
will tend to make a course long rather than short.

Jewell found sgrecment between map distances and the wheeled
distances (Calibrated Cycle Method) very good; the difference bve-
tween the two averaged 4 yards per mile, and was the same inde-
pendent of the scale of the mep. The accuracy attained depends on
the ability to follow the turns of the road by the map measurer
(e.g. divider) or other device. Jewell prefers a thin piece of
cord to a map measurer (divider). The cord is laid on the mep and
manipulated around the bends with the fingers. He claims that
measurements con be repeated to 0.C5 inch. 21/

MEASURING METHODS RECOMMENDED WITH RESERVATIONS

It is strongly suzgested that the race promoter select one, or more
of the recommended methods of measuring to check his course
distance. The methods include: surveying by a professional survey-
or, tape measurement, calibrated cycle method, surveyor's measuring
wheel, and mep measurement. However, if the promoter finds it
impossible to use one of these methods, there are three adcéitional
possibilities which can be used to measure with swfficicnt precis-
ion for road race courses if certain procedures are followed,

These methods are: the "fifth wnezel," h¢me made measuring w:-eel,
and the automobile odometer,

I. FIFTH WHEEL -

The "fifth wheel" is & small device, usually a speciul wheel, which
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is towed bshind a car, It may be used to measure either the
~distance or the spced traveled by an auternodblle.

EQUIPMENT--Most "fifth wheelu" are owneG znd used by automotive
manufacturers ahd are not likely to be available for the average
race promoter. Hewever, the equirment is courercielly availatle.
The Tracktest Equipment Co., 27110 Sceaie, Fronklin, Michigan, sells
a "fifth wheel," Model 5101 Trackmeter, for $760.00. 406,49/

The instrument concists of a balanced, rubber tired pneumatic
wheel, approximately bicycle size, mounted on a frame. The device
may have either a mechanical or an electrical counter connected at
the hub. . It records in tenths, hundredths, and thousaadths of a
nmile. gg/ -It usuzally connects to an electric apeedometer/odometer
inside the automobile and records both speed and miles covered.

METHOD~-The -"fifth wheel" is clamped to the bumper of an automobile
so- that- it ¢an be towed. - The wheel must be calibrated against an
accurately measured mile. The air pressure in the tire should be
maintained at a steady value as indicated by a calibrated tire
pressure gauge., 26/

Place the "fifth wheel" so that the center of the hub is directly
over the starting point. The counter is then zeroed, Drive at a
speed that allows the wheel to be kept firmly on tae road surface.

Re-calibrate the "fifth wheel" before each use to include the
proper correction factor. ‘

ADVANTAGES-~The "fifth wheel" gives rapid measurement of distance.

DISADVANTAGES--The "fifth wheel" is expensive. However, t'e race
promoter might investigate the possibility of borrowing ons.

PRECAUTIONS~-~Calibrate the "fifth wheel" agsinst a measured mile,
Drive the automobile with care during all measurements. 46/

RELIABILITY--The "fifth wheel" is not{ a precision instrument and
it poosesses +the inherent defects of the surveyor's wheel. The
accuracy is better than 99% with careful operation. Skilled use
of the device will give the precision needed for the measurement
of a road running course. 20,46,49/ .

II. HOME MADE MEASURING WHEEL o B

It is possible to make a good, reliable measuring wheel but it is
suggested that the advice of an engircer be sought before construct-
ing the wheel. 39/ '

EQUIPMENT~~Bob Prentice of Australia constructed a wheel which

was accurate and which was adopted for official use in the state

of Victoria. In fact he measured the course which was later surveyed
and used for the Melbourne Olympic Marathon. He has walked the
wheel over most of the road running courses in his state.

Prentice describcd the conatruction of his home made wheel as
follows:

1) Use an ordinary 28" biecycle wheel. Remove the tire and tube.
2) Construct a steel rim and attach it to the bicycle wheel. The
rim is made of stcel 1/8" or 3/16" thick and 2" or 2#" wide, for
stability. This strip of astecel is welded into & circle with an
outer circumference of 8 feet %4 inch. The extra 2 inch balances
almost exactly the amount of wobble when the wheel i3 used. The
rim is rivetted to the wheel. The rivets are counter sunk. Bolts
may be substituted for the rivets. Sleeves are sttached to make
the rim taut.

3) Construct metal forks and a handle and attach this assembly to
--the whegl. Use steel 1" or 13" wide and 3' to 3'6" long. The
two pieces of metal zre scecured by sleeves. The handle is one
foot long and is attached to the end of the fork. This aids in
the balance of the wheel. .
4) A revolution counter with a striker pin is attachcd-to the wheel.
Prentice's whecl makes 660 turns (revolutions) to the mile,.

Check and recheck the wheel over an accurately tape measured
mile, walking at a steady 4 miles an hour, or preferebly less,
with the wheel in front of the operator.




. =-20=-

It is adviseblc to make tablecs of the number o revolutions of the
wheel needed fcr orne kilomecter and for one mile and for fractions
of and multiples of these distances. 51/ ’ ’

Some athletic clubs have made their own measuring wheels using sa
bicycle wheel and revolution counter. The front fork of the _
bicycle may serve &s the handle., 38 This tyre of measuring
machine ‘would not produce the reliability displayed by the -
wheel described by Prentice. -~ .

METHOD--Calibrate the wheel by walking it ovor an accurately
measured mile, Take the whcel to the course to be mezsured. Walk
over the course with the wheel, concentratingz on walking on &
straight path. Measure one meter (3 ft. 3 inches) from the curd
or on the path the runners will take. One man can cover up to 3
miles an hour. If he has another man to record results, he can
cover up to 4 miles an hour on a good road with a wheel of the
type made by Prentice. . -

ADVANTAGES--It is possible to get results of sufficient precision
if the wheel is well constructed, stable, calibreted correctly,
and operated with care.

DISADVANTAGES--Great carc is needed in the construction of a
measuring wheel. Otherwise the error in measurement will be too
large for acceptance in road running course measurcments.

PRECAUTIONS--The wheel must have much rivre weight and stability
than commercial wheoels to make it worth constructing. If the
stecl rim is used, the welder should understand the situation
fully.

RELIABILITY--Prontice checked his whecl numcrous times and it was

- never more than 6 to 12 inches off when walked over his accurately

measured mile. He feels that his whecel is more accurate for roed
course measurcment than a steel tape and chalk marks and much
quicker, and that it is about as accurate as you can get. Generally
the reliability of a homemade wheel should be proved--by calibra-
tion and comparison with other methods~--bcfore acceptance for
measuring road courses; otherwise thoy aro not recommended.
Accuracy is the goal, 5,20/

VARIATIONS--An odometer is an instrument for mecasuring distances
traveled by e vehicle. Odometers may bc attached to wheels of
various vehicles, These vehicles arc not rccommended except for
very rough measurements, after calibration on a standard mile
course. Road course¢ measurement necds arc better met with
previously dcscribed methods such as tape measuvremonts or the
calibrated cyclist's method. ’

III. AUTOMOBILE ODOMETER

The automobilc is the most commonly uscd method of surveying roads
for road races in North Amcrica. It is not a recommended methed
because the distance indicated by the mileage recorder or the
odometer is somewhat greater than thc true distance covered. 12/
Most American sutomobile manufacturcrs have apparcntly deliberately
set both spcedomctors and odometers optimistically on their
automobilos to satisfy the urge for spced and cconomy in gasoline
mileage. This may explain the tcndency for imported automobiles
to have more accurate odomecters than American made automobiles.
43,42/ "The Automobile Manufacturcrs Association admits that
odometers arc sect to overrcgister from 1% to 5%. On top of that,
tire wear gradually ups a car's odometer rcading by about another
1% from what it was when the tires were now." QQ/ This means that
if you take a measurement directly from the odometer you can
generall¥ count on @ short road racing coursc. Occasionally an
automobile mecasurement may lcad 1o a long coursec due to under-
registration by the odomecter. : .

If onc must use an autemobile to got a rough measurement of a road
course,steps should be taken to get the most out of the instrument,

EQUIPMENT--An automobile cquipped with an odometer that has been
calibrated.
An air-prossurc gage and a tire-tread depth 82ge may also be used,




Materials for racord keeping.
I? possible, the driver should use en ascistant who should alse
~be in the automobile when it it calibrated over a standerd distance.

DISCUSSION--The terms odometer and specdometer are commonly used
interchangeably. Tho speedometer is a dovice which measures
speed. The odometcr, a part of the Yspeedometer" assembly, is
an instrument which measures distance travelcd by the vehicle.

The mileage recorder of an ordinary automobile odometer registers
distances to 0.1 mile. Speciel survey odomcters are aveilable
reading to 0.0l or 0.001 mile. Both types of rocorders must be
checked on a reliablo cgertified testing machine. The ordinary *
odometcr may be checked by a reliable specdomctor shop, especially
if their business consists of flcet automobile and trucking ’
concerns. 49/

Another solution is to operate the automobile for 10 miles botweon
mileage markers on & turn-pike and note.the mileage recorded on
the odometer in order- to determine if it is accurately rccording
distance. If it is not, then divide 10 miles by the milcs record-
od on the odometer te arrivc at a correction factor. Multiplying
thie correcction factor by an odomcter reading will give you rcason-
ably -accurate mileage. As an exanmple, if, when you travecl a 10
mile turnpike distance your odomecter registers 10.4 miles, thon
divide 10 by 10.4 which equals 0.9615. This figure can be usecd

as a correotion fector, Then if you measurc a course by your
automobile odometer and it reccords .21.3 miles, you multiply 21.3
by 0.9615 to gect a reasonably accurate coursc distance of 20.48
miles. Any changc in tiro dismoter or tire pressure can change
the correction factor, Obtain a new correction factor before

each measurcment. 47/: N ’

Use tho same arithmetic whether the odomecter is over-rcgistering
or under-rogistering: To detcrminc the corrcection factor, divide
the odomcter rcading,obtained by driving over tne calibration
course, into thc accurately mecasurcd distance of thc calibration
course. Tho calibration: course shculd not be less than 5 miles
long. Usc 10 miles or morc if possible. This may be donc an an
accurately measurcd loop of one mile (+ or -), 58/

Example: Drive the gutomobile ovor the a;cg:ﬁi'atcly measured 5
milc: calibration course. Thc odomctor rcading is 5.3
miles, Then the, : SR

True Distancce = Odometor Reeding (on course being
measured) x 5 (the correction factor in this case)

Truc Distance =.0domoter Reading x 0.9433 (correction
factor)
If the road racec coursc mcasurcd 12.8 miles on the

odomotor, thon True Distance = 12.8 x 0,9433
True Distance = 12,0742 miles
1760 yaras(1l mile) x 0.0742 = 130.59
True Coursc Distance = 12 milecs 130 yards

Errors arc causcd by changes in tire inflation, inercescd tire
pressurc causced by tcmperaturc inereasce duc to tire friction on
the highway, whcel bounco, diffcrential action and other factors.46/

The National Burcau of Standards investigated the usc of odo-

moters rceently. Their report of the cffacts of variablos in

using an automobilc for road measurement follows:

Wet pavements: Slippage of the rear wheels on wot paveoment
causes larger positive errors than dry road conditions,

Vehiclo speed: As the specd is inercas=d from 30 miles per hour

to 60 mph the odomctor reading tends to deercasc om the average

by & factor of 0.55% of the distance traveled, High specd

driving usually causes & prossure build up in the tircs.

Vehiclo load: Additional wcight in. the automobile providcd an .
nercasc 1in the odometer rcading. It causecd an ovor-registration
in the odomotor indication.

Vehicle tire pressurc: If tircs arc inflatod above the recomménde
ed pressurc, EEO odomater reading is docroascd., 26/

Make the adomcter chock immedietely beforc the course is to beo
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tires will make a2 big differeice. For example, if loss of air in
the tire permitted 8 loss of diameter of 2 half inch (settling of
hudb 1/4 inch), this would make a difference in circumference of
the Diameter multiplied by 3.1416 or in this case 0.5 x 3.1416 =
1.57 inches per revolution of the wheel, and that would malke quite
a difference in e marethon course, A new tire would heve a greater
circumference than a well worn tread. Tires of different manu-
facturers would differ in thiclmess of treads, etc. 42/

Measure a 1 mile (%) loop calibration course with a calibrated 100
ft. steel tape. Hold the tape under 10 1bs, of tension. Select a
little used road es the calibration course. A loop calibration
course permits the automobile to be driven a number of laps adding
up to 5 or more miles. An alternative is to use official local
measure standerds. The police department, or some otker local
agency will have a measured mile strip and also a gadget to check
odometer accuracy. 14/ Tire companies may also have an accurately
measured mile. To be of use in calibrating an odometer, these
short measured courses should be loop courses, Turnpikes and
throughways have accurately measured miles along their routes,
pometimes at mile intervals along the shoulders in both directions
for the entire length of the road. The accuracy of the mileage
markers is within 1%, 56/

METHOD--To get the most out of the sutomobile as an instrument for
measuring road courses, use precise and exacting procedures.

Vehicle odometer accuracy can be evaluated precisely by several
methods including the "fifth wheel" device, the measured road
course, and the simulated road tests using a special device for
odometer testing. The first two methods gives the highesi degree

- of precision. 26/

The following steps may be taken: ’

1. Have the odometer in the automoblle calibrated for accuracy
by an accredited "speedometer" specialist, E§7 Consumers Union of
the US Inc., reports that it is a simple matter to adjust odo-
meters to register nearly accurately.

2. Use an air pressure gage to measure the gir pressure in the
tires, Adjust the pressure to the level recommended by the tire
manufacturer. 26/

3. Standardize the mileage recorder by driving the automobile over
an accurately measured distance such as a tape measured loop of a
mile or more, or over a 10 mile stretch of a turnpilke. 12/ Check
the sutomobile several times. This is done immediately before the
course is to be measured. When driving over the accurately measur-
ed course to check the odometer, have the same passenger(s) and
load in the automobile that you will have during the course
measurement, '

4, Immediately after step 3, go to the starting line, or the finish
line of the course to begin the measurement,
e) It is easy to make sighting errors when looking at the
odometer, Put a small piece of tape or other marker above the
odometer to facilitate sighting at the same place and in the
same way all the time. 19/
b) Either set the odometer at zero or jack the automobile up and
turn the rear wheel until the odometer is at an even digit or -
until the indicator is where you want it, 1/ :
c) 1If possible, have one man drive the car and read the
instruments, and have a second man make sketches of the course
and keep notes and records on the course measursment.
d) Drive over the course when traffic is light. Drive over the
path the runners will tske.
e; The road should be dry at the time .of measurement.
f) McSweeney recommends driving at a speed of 10 to 20 miles
per hour. The National Buresu of Standards study indiceted that
speeds over 30 miles per hour tended to decrease the odometsdr
error, It is suggested that the measurement speed be the same
as that used on the calibration -course, .

5. Pinally, correct the distance recorded on the odometer--unless
the McSwesney method is being used. The procedure for correction
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has been described above under Discussion.

. ADVANTAGES--The automobile odomzter provides a fast method of

getting a rough measurement of ‘a road course,

DISADVANTAGES--Consumers Union of U.S. Inc., engineers have found
that automobile odometers almost slways over-register. The average
odometer error is 3¢ per cent. 22/ A s3tudy in 1963 by the Nation-
al Bureau of Standards, Washington, D.C., indicated that the
average odometer in automobiles provides an over-registration error
of more than 3 per cent under standard test conditiong. 26/ - 1
New automobiles are equelly faulty in this respect.  Direct read-
Ing ¥rom the odometer 18 unacceptable for roa cpurquméaSurement
unless the MoSweency calibrated method is used, 21/

PRECAUTIONS--If an automobile must be used to measure a road
racing course, have the odometer calibrated for accuracy by an’
accredited '"speedometer" specialist., .Then follow the procedure
described above under Method. :

RELIABILITY-=Automobiles, motorcycles, scooter bikes, etc. are
not reliable means of measuring distances. The odometer tends
to provide greater over-registration errors for city roads than
for highway conditions, 26/ Tests indicate that wet pavements and
added  vehicle loads tend to increase. the odometer error, while
increased vehicle speed and increased tire pressures tend to
decrease the crror: %é/ Errors in measurement range from about

3% to 10%, or more, in excess of the actual distance covered by
the automobile. The road running course will be “short" by the
crror of the odometer. This points out the fallacy in measuring
a course with several different automobiles and taking the
average as the course distance. 20,45/ ! T,

Conclusion: Taking a reading directly frém the automobile odometer
Is not acceptable for measurement of road. running courses.

However, by calibrating the automobile and paying attention to
correct proccdures, it is possible to get acceptable mecasurement
results. The automobile odometer has such a bad reputation that
any measurenents made with it will rem2in suspcct and the race
organizer would be wise to spend his encrgy measuring his course
with one of the methods listed under acceptable measuring methods
such as "chaining" (tape measure), or the "calibrated cycle method."

_THE McSWEENEY METHOD

The McSweeney method takes the ordinary odometer (mileago
indicator) and produces suitable.results in road course measure-
ments by calibrating the automobile. -Jewell has describeéd
McSweeney's method as follows: Calibrate the car mileage recorder
on a standard mile before use. This is similar to the method used
by the Road Time Trials Council (calibrated cycle method) which
uses an aocurate calibration of a preumatic tire before use in
measuring distance, . -

McSweeney adjusts the tire pressure g0 that the rcadings of the
mileage recorder are correct; whereas with the cyclists' method
it is only necessary to blow up the tire hard and to dctermine
the number of revolutions covered in a mile, The rcst is simple
arithmetic. .

McSweeney rccommends & maximum speed of 20 miles per hour on a
smooth road, otherwise 10 mph. To calibrate the automobile, drive
to the measured mile., Check the pressure in the tires to sce that:
they are always the same &s on prcvious occasions. McSwceney has
an accurately measured one mile loop. Hec drives around the one:
mile loop 5 times and if the milcage rccordor comcs up to the mile
exactly at the same spot -overytimc around, hc gocs to thc course
to be measured and does the job. If necessary ho adjusts the

tire preossure until ho gets a correct recording. When he changes
tires, he experiments again until he gets the onc mile lep accurate
egain on the milcago recorder. 21/ ' : y

MEASURING METHODS WHICH HAVE BEEN USED. BUT WHICH ARE UNRELIABLE
The following methods are KOT ﬁECOMMENDED.



I. BICYCLE AND CYCLCMETER
A bicyclc may he used for versy rough road surveying.

EQUIPMENT--A bicycle and o cyclometer made for the wlicel diameter
of the bicycle. The diamcter of thc wheel must be at the specifie
valuc for the sct rcvolutions of the cyclomecter» to record an
accuratc mile. The usual cyclomcter, dcsigred for a 28" wheel,
requircs 720 rcvolutions of the bicycle wheel to record one mile.
It is attached to thec axlec of thc front whecl of the .hicyecle. A
cyclomcter may bo obtainced which registers distance in miles and

_ tenths of a mile,  The air prossurc in the tires and the weight of

the rider play roles in the effcctive diameter of the wheel.29,40/

METHOD--First dctermine the error of the. bicyecle by riding it over
an accuratcly measurcd strip of road of at lcast onc milc,prefers
ably more, and comparing its true milcagc with that rcgistcred on
the cyclometer. The tires should be pumped up hard. 18,2
Calibratc the bicycle before each mecasuring job,

After riding over the calibration course, & correction factor can
be determined by dividing the cycloueter recading into the standard
distance. Thcen aftcer riding over the coursc to be measurcd:

Truc Distance = the Cyclomcter Reading x Standard Distancce
Standard Distance Reading

28/
ADVANTAGES--The bicycle is a rapid, rouzh mcans of mcasuring
distances.

DISADVANTAGES-~The ordinary cyclomcter registers only cights or
“onths of a mile and is too coarse fpr road coursc surveying.

PRECAUTIONS~~-The road surfacc is a factor in thc accuracy of the
results. The cyclometer is designed for a 28" wheel.® However,
with a rider on board the tirc deflation may reducc the cffective
diameter of the wheel to 27.8" , for example, and the cyclometer
would record 1.019 milcs for cach mile ridden, 57/ The bicycle
should be ridden over the calibration coursec,

RELIABILITY--The cyclometer is not a prccision instrument. At best
it will record with an error of about 1%, This is in excess of

the allowablc orror for roasonably eccuratc road coursc mecasure-
ments., On poor roads the ecyeclometer monsurcnients may be as much

as 5% in exccss of the actual distance travelled. 40,57/

II. WALKING OR PACING

Walking or pacing was formerly widely uscd in measuring land. It is
a rapid mcans of mzking a rough survey of distances. 12/

EQUIPHENT--Matcrial to keep records and to make a rough map, i.e,.,
paper and pencil, Optional: a tally rcgister, which is opcrated
by hand to count the paces or strides. A rcgister may be obtained
which registers to eithcr 999 (price about $4.75) or 9,999 (price
about $6.25) and it may be sot back to zoro. 59/

METHOD--Wiklund suggests the following proccdurce: Three or four
runners arc traincd to walk over the course. Each man determines
his avcrage walking pacc per mile by counting the number of steps
in a lap on a8 440 yard track. Check this at lcast four times to
get & good average. If thc course to bc measurcd is hilly,

measurc off a 220 yard or 440 yard scction on & hill with a steel
tapc and walk it both ways scveral times to get thHe number of steps
necded for hill walking. Practicc walking this mecasurcd hill

strip as wcll as on & 440 yard track. Genecrally more steps will be
necded to cover a given distance going up hill., After standard-
izing the pace (stridc), the swvey is started.

Lach man walks over the coursc ond keeps a written record of the
number of quartor miles paced off. These men should vialk over the
routc as a runner would run, cutting corners, straightcning out
curves and any other legel mancuvers taken by runncrs to save
steps. gg/ A road race should be laid out and run on the road, tut
sclected sidewalks, ctc. may be made officially a part of <he
course,



A US Arny snginecer Ficld Xanull sitates vhat the lengtin 21 & QJan’'s
pacc at a naiurel walk is about 32 inches but varies soncwhes

- ahove and bnlow this figurz., CLach man deternines his own pace
lcngth by walking severel times over a lmown digtarce. Avoild
taking un-natural stridec. Knowing the icngth of a pacce or step,
the mecasurcment of s distance consists of counting steps, and
keeping e tally. 13/

ADVANTAGES--This simple method roquires very little skill., It
docs require attention to dctai;s and sore practico.

DISADVANTAGES-~The normal pacc icngth dccroases on slopees and
with fatiguec.

PRECAUTIONS~-~Maintain the samc stride lcng%h. Practicc pacing
over an accuratcly measured distance.

RELIABILITY--At bcst, pacing on level ground can give corrcctness
to 3%. 13/ It is possible to get a prceision of 1/100 with much
expcrience. The method is fer from accuratc enough to be
acceptable for meacuring road racc courcces.

VARIATION--A very rough estimatc of distence can bc made by
observing the interval of tire recorded by wateca, nceded to. travel
by walking or riding from poirt to poinit. The tcnéeney to 2ither
over-sstimate or to under-cctimate the rate of travel makes this
method unsuitable for road coursc measurcment. 38,18/

IIT. PEDOMZTER AND PASSOMCTER

The Pcdometer and Passomcter arc instruments rcsembling a watch.
If onc of thcse mcchanical rcgisters is not available, a tally
register may be substituted. : R4
EQUIPMENT--A pedomcter has a pointer which indicates .miles on a
dial. - It has an adjucting scrcw vhich gives the erroncous ideca
‘that tke instrumcnt might be adjusted to the individuel's step
length, a factor nccdcd to convert pases into miles or fractions
thercof, .

A passcmeier confines itsclf to counting the numbcr of stcps taken.
The opcrator makes his ‘own calculations of distance covered. The
instrument is dclicate. Thc operator muct aveid making jarring
steps since they arc capablce of causing tie oscillzting hammer to
rehound thus recording an extra pzcc (step), that is, onc step

can causc two steps to be recorded unless carc is taken. 15/

METHOD--The opcrator should standardize his pace or stcp length

by walking over a knowvn distancce on level ground and on uncven

and sloping ground. ;g/ Some surveyors usc the 3 fect pace to
cstimate distances but a 24 fcot pace is rccommended beczuse it

is a little less than the natural step and becausc 40 such pacces
equals 100 fcet. Each two paccs or double step is called a stride.
Thus a 2% fect pace mcans a 5 fcct stride or about 1000 strides
per mile, The walker's pacing must be rogular. These instrumonts
aro not useful in mountainous country. On modcratc slopes up to
about 10° , fairly good rcsults may still bc obtaincd by stepping
out up hill and by raintcining a steady strido length on downgrades.lz/

The pedometer or passomctcr (or paceometer) is tested over a
measurcd distancc. The passometer is uscd to count the number of
steps in the mcasurcd distance snd the pace (step) length is
determined from this information. 8/

The pedometer is attached to a point nocar the center of the body.
Tho jolt at cach stcp causcs a pointer to turn in onc direcction.
‘The pointer is weérled through a train of whcels operated by a-
pendulum which falls at cach stop, and is returncd to its ori-
ginal position by a spring. Thc pointer movoment is recad on the
dial, which is usually graduated in fractions of a mile. Tho
pointer can be rcturncd to zero when the rcading has been tuken. 8/

ADVANTAGES-~The pedomcter or thc passomctir may be used at a rate
of 3 to 4 miles an hour, 15/

DISADVANTAGES-~Thecse interpolating instfuments erc not intended
for prccisc surveyirg,
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RELIABILITY--The pcdomcter and thc passomctci' will gencrally give
an crror of 2% to 3% with curcful usc. They arc not practical
for measuring road racc courses., 11,12,1
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MISCELLANEQUS

THE SURVEYOR'S CHAIN--Thc surveyor's chain or Gunter's chzin

T66' Iong, of 100 Iinks at 7.92 inches cach in length) is seldom
-used today. Originally the term "chaining" rceferrcd to this method
of mcasurcmcent. Today "chaining" rcfors to mcasuring with a steel
tape, The surveyor's chain ie durable, takes rough handling, is
cusidY rcpaired or adjusted, and rcquires minimal ecarc in main-
tenance, 8 The surveyor's chain is not as accuratc as e stecl
tapc. Reliability is incrcasecd by comparing the chain with a
standard mcasurc bofero cach use. 30/ Corrcct usc of a chain
will give an accuracy of Wetwecen 1/5C0 and 1/1000. §/

ROPE--Rope has becen used for rough measwrcment of rugged terrain

or forest paths with numerous obstacles. ‘Ropc is not suitable Tor
mecasuring road running courscs becausc it varics in length depend-
ing on its age, the weather, and the amount of sitrotck or tension
applied. 8, 53/

MOBILE DISTANCE RECORDER--Jowcll has deseribed a spucially built
mcasurer in which-the various” ddurccs of crror in the surveying
whcel have been everceme. It consists of two whecels mounted in a
framc which is towcd bching a car. A mcasuring wheel is mounted
betwecn the two running wheels and it is retractcd when not in ue .
The number of rcvolutions it turns is recorded by a--eounter,

The mcasuring wheel has a pncumatic tire. It is calibrated before
usc and is checked aftcrwards. A thin chalk linc is made aéross
the tire of the moasuring whecl and the car driven very slewly
forward so that as the whecl rotates a chalk mark is left on the
road. The car procceds until 10 revs of the mecasuring whecel have
becn complcted and the distance between the firest and the tenth . -
mark is mcasurcd with a stcel tape to-onc eighth of an inch. Hence
the distance covercd by onc rev., or, if considered more convenient.
the number of revolutions per mile, is celculated." 21/ The
accuracy is + 1 yard per mile. The gadget has stability and wecight
and the mcasuring wheol is spring loaded onto thc road so that - :
bouncing and wobbling arc eliminated.” This -lcads to a high degree
of accuracy. 21/ !

MATHEMATICS IN ROAD COURSE MEASUREMENT 58/

' 1
* Systematic crrors duc to iinecorrecct tapc longth'are climinated by
standardizing the tape and gectting a correcction Per tapce length if
it is not thc exact length.’ !

Question--If a 100 ft. tapc is incorrcet the chances arc that it
will be short. Say it is 0.1 ft. short for 100 ft. length, you
would add that increment per 100 ft. moasurcment., But what happens
if you tapc a partiel tape length, for cxample 13.6 ft. for the

- same tapc crror ? .

Answor--Usc a cofrection factor, in this casc minus 0.001 which is
found by dividing thc tapc shortagc by the tape length 0.1
. . - 1 o

f

Multiply this corroction factor, =0.001, by the total mcasurcment,
and then add this figurc to your total mecasurement.
Exanmple: 13.6 x (-0,001) = —0.0136
13.6 mcasurcment

) . 4+.0.0136 — ‘
. s "I}TEI%E ft.= actual

* A statement that two ratios (fractions) are equal is czlled e pro-
portion. Any two equal ratios may be' used to form & proportion. The
Rule of Proportion: In any proportion the crose products are equal,
We can find any one of the four terms of a proportion when the other
three are given. Exampls, (cross multiply) & _ 7
4n = 280 , n = ggg y n. = 70 . I5- =qn 4 xn=7x40,
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rideés over a mcasvred (standrid) distance to obtain a constant.
The distance is meesurcd in rovolutions and fractions of a
revolution., The number of spokes past or short of tnc counter
arc countcd at’ the ond of tho mcasuremcent., If the whecl has 32
spokcs and thc striker is 2 spokcs past the counter it is
considered 2/32nd revolutiorns. Tho revelvtion counter rcadings
are convericd to cctuel distances by the 2id of corvarsion tables
or by thc use¢ of arithmctic (;roporticn), ' . .
Exzample of a mcasurcment:-a 1100 yord standard distaiace was
measurcd twico and required 496 23/32 and 496 24/32 rcvolutions
of the cycle wheel, : : - _
The number of revolutions nceded to eover a rozd coursc was 5254
11/32 reve. The ¢ycle wae again riddoen over tac 1100 yords
standard distancc end 496 25/32 rcvs verc roguiicd.
Mcan constant 496 24/32, cquals 496.75 rcvs.
Hence length of coursc is 110C rards x 5254.34 rovs = 11635.2 yards
M : . 49U -75 rov
Coursc length = € miles 1075 yarde.

Question--How would you sect up & conversion table ?

By arithmctic, 1 revolution = 2,.2144 yards. TFound by dividing the
number of revolutions nceded to cover the stendard coursce on the
tieycle into the stancdard distance, 1100yards _ -

’ 736 5revs = 2.2144 yards

s

No. of Revolutions Distance
traveled, )
yards
- 1 spoke = 0,06S2 yards.
oL - 242144 TPound by dividing the
2 to%al number of epokes into
‘2 the value for onc 1cevolution
"5 fill in Spoies | Distoice in
6 yvards.
7 1 0.0092
8 2
9 3
10 22.144 4
28 5 fill in
79 | fi11 4n 5
50 -
60 -
70 -
80 -
90 1 B -
100 221,440 -
200 . -
300 30 -
400 31 -
« 500 1107.200 32 2,2144
000
700 . . .
800 : After finding ihe valucs
00 for 1 rcvolution and 1
1CCO 2214.400 | spoke, multiply thcse by the

revolutiong and thc spokes
to get the distancces
mcasurcd. These could be

NCTE:¥or rcvision purposcs,plcasc
sond all corroctions and suggcstions : p :
for improvcment of thie monograph cither in yards or milos,
to: Ted Corbitt, 5240 Broadway, otc. With these, other

New York 6 multiplus of thre same can
" 3+ Now Yorlk,USA - be quicikly in*crpolatod.
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from THEODORE CORBITT, RPT.
f\ v Apt. 8H  Sect. 4

ty 150 W. 225 ST.  NEW YORK, NEW YORK 10463

Tel. 212-1.0 2-7393

6 November 74

~ Dear Mr.Letson,

Thanks for the information about the Balboa Park
terraine.
I am writinglthis time to invite you to join the Sub-Committee
“  on 3tandards, of the National AAU Long Distance and Road
Running Committee. Mr.Bill Hargus has previously suggested
that I do so. I like your thoruughness and interest 1in this
generally thankless but necessary task. £

There are other areas besides certifying courses and this is
where you would be, for now, It would mean working with
other members to produce something in the standards area.

And if there are other areas in which you have a specific or
gspecial interest, that would be good. I have two things in
mind now but will mention them only if you have the time to
serve~--and that is not always easy, I know.

Yours, 20 d ( P ,\Zklj;f“

Ted Corbitt .
Chairman AAU Standards Committee

L
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8 June 75 PEB”’

Apt.8H Sect.4,150 W,225 St.,NY,NY 10463

Dear Robert Letson, ' Lo

. Hope you are well,
Three items:
1)Bill Hargus refers to a "recent recheck showed it (Mission Bay
Narathon Course) to be hundr=ds of feet too long..." Am I correct in
agssuring that he 1is referring to your messuring team's effort _which

found the course 1650 fttoo long? (% 75 MoM cms 16524t Loy - AL,

- 2)If possible, pPlease write up details of your two counter measuring

technique, including sources of materizls, and send it to me. Some of
cur members feel strongly that courses should be measured twice, but
this is not always possible and the two counter set up is a nice

compromise and the totzal prlce for someone owning a bike is 3till
chesper than buying e measuring wheel '

3)Send name of your second counter or better yet, names, prices

and sources of all counters that you have used and indicate which
wheel the specific counter is used on. One Committee member is in the
process of writing an article on road course measurements and he wants
to know sourcés and prices of counters for recommendations in this
Runner's World article.

4)%ould you like to work with one or two of us on Standards related to
timing events? If so let me know,

Thanks.

(ol

Yours, ,
Ted Corbitt
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for best calibration results. However, if it is impossible to find such a strip, any lesser dig-
tance will serve, but not less than 1/2 mile in length. 1In the latter instance, if possible als
lay out & one-kilometer length. It should be carefully measured at least twice with a good ;:591
tape. Take the average of the two or more measurements as the distance. Measure it with a teap

3 or more men, at least one of whom has had experience in taping with a steel tape. Imspect the

first and if it has kinks, splices or evidence of repairs, do not use it unless it has been certy
and you have the "corrected" length. Identify the correct start (zero) and end points of the ta

In taping, the tape should be stretched strongly, e.g. 10 lbs. pull, and the increments should b:
carefully marked. Avoid measuring in extreme temperatures, as these affect the accuracy of the ¢
Take the average of the several measurements and permanently mark the start and finish with nailg

chiselled cross-cuts (if concrete), and paint. 1If a city "measured mile" is available and suitap
it may be used after re-measuring it. |

OO )
3

Measure all courses along the path the runner will be expected to take, including all short
cuts, and use the IAAF rule of measuring one meter (3 ft, 3 inches) from the curb or parked vehic
or obstacles, in the running direction. Note that runmers will generally take short cuts at ever
opportunity. Road races should be on the roads, but a course may be laid down on lightly-used si
walks or other paths when necessary. It is usually a good idea to run facing or against traffic.
seeking the shortest path, and when running on reads with many turns, runners will often run on e
side of the road. Measure where they will run. In a heavy traffic situation the course may be 1
out on one side only and the runners directed to run only on that side.

Consideration should be given, at least in the marathon and in the metric championships, to
ting up checkpoint timing stations in kilometers, e.g. 5-kilometer increments. A kilometer =
0.62137 mile. .

Since the RRCA and the AAU' are both now keeping national road course records, the Standards |
mittee has upgraded its standards, after much thought. Now, a course must be measured at least
twice, with the average of the measurements taken as the course distance. This will help to insu
more standard distances throughout the country and will further reduce errors in measurements. T
goal 1s to make the course the exact distance listed. A road course may further be cross-checked
using large-scale maps or by re-measuring the course by a second method. A course measured by st
tape may be cross-checked, preferably by use of the calibrated bicycle method, or by the calibrat:
measuring wheel method.

The automobile odometer, relied on in the past to lay out road race courses, 1s not acceptab.
for course measurements, since it geneially produces a short course by 3 to 10% or more. The rec
mended method for measuring a road course is the Calibrated Bicycle Method. However, when proper
used, acceptable results can be gotten with the Calibrated Measuring Wheel method. Measuring wit
steel tape or chaining is an excellent method, when done by experienced personnel. Large scale m
may be used to lay out a course, before measuring with one of the above acceptable methods, or as
cross-check in addition to two measurements.

SURVEYING. This is done by professional surveyors or civil engineers. We need the surface of tk
course measured, and it is usually measured with a steel tape. Ordinary measurement with a steel
tape gives an accuracy of about 1 part in 3,000. If the cost of hiring a surveyor is too much, ¢
one of the following methods may be selected. If a surveyor is used, he must first be informed o
exactly what is needed to produce a properly measured race course. If he doesn't know what is st
dard practice, his measurement may have to be rejected.

CALIBRATED BICYCLE METHOD

In this popular method, road race courses are measured by fitting a bicycle with a special ®
anical wheel-revolution counter. It counts revolutions and fractions of a revolution of the whee
The counting assexbly may be a star wheel revolution counter, or a lever or a gear-actuated count
Another possibility is a resettable automobile trip odometer combined with a bicycle cable/gear,
suring in odometer and fractions of a wheel circumference units.

This method was developed by the road racing cyclists in England. It has been adopted by th
Road Runners Club of England, the RRC of America and the AAU of the USA. It permits the measurer
of a road course at about 10 miles an hour, with an accuracy within one yard per mile.



EQUIPMENT NEEDED

1. A bicycle with good tires and tubes.

2. “'he bicycle is fitted with an available wheel revolution counter. Contact the Chairman of the

standards Committee of the NAAU Long Distance Running Committee, or the President of the RRCA, for

details of availability and cost of a revolution counter assembly. Carry a wrench and screwdriver.
3. Steel tape to make short measurements on the course in special situations, e.g. stretches of dirt

" uod grass, or to locate checkpoint or reference marks in relation to fixed landmarks, such as start

and finish lines.

4. Pencil and notebook to record figures and results. Record and date everything done.

5. Marking materials to establish checkpoint marks: hammer, cold chisel, paint, nails, adhesive or

masking tape, red pencil.

6. A steel-taped road calibration course, onme mile long. If necessary, the distance may be 880 or

1100 yards (one kilometer rounded off), minimum. It must be measured at least twice and a thorough

check made of the number of tape lengths or increments used. D¢ not measure on windy days or in ex-

treme temperatures. The tape expands in hot weather and shrinks in cold.

METHOD

1. Attach the revolution counter or odometer/bicycle cable-gear, as directed in the installation in-
structions. The following, for a star-wheel assembly, will serve as a guide. It is attached on the
right side of the front wheel.

a. Attach and adjust the counter on the axle and put the striker on a spoke so that the striker
turns the counter blade or lever. Test the adjustment by turning the wheel. The adjustment is a
delicate cne and care is needed. Recheck this before each measurement.

b. Paint or mark the spoke carrying the striker so that it can be easily seen. Or, use the tire
valve as a guide by having the spoke next to it as the zero or starting point on the ground under the
axle, as the spoke holding the striker has just left the counter blade or lever arm. This also pro-
vides a means of counting the spokes to determine a fraction of a revolution.

¢c. The tire should be inflated hard, but not too hard or the wheel will bounce unduly. It should
be free of suspicion of leakage. If used, tire air pressure gauges should not be used except imme-
diately after pumping the tire up. :

2. Ride the bicycle a few minutes and check the counter operation again.‘

3. Immediately before and immediately after measuring the race course, the bicycle is ridden over
the accurately measured road calibration course (standard distance) of not less than % mile, prefera-

bly one mile long. From the readings obtained, the number of revolutions, and fraction of a revolu-

_.tion, of the bicycle wheel per mile is calculated. Take 4 rides before and 2 rides over the calibra-
ion course after the course measurement. This provides the "constant" for that particular measuring

occasion, and it is used to calculate actual distances from the revolution counter readings.

a. At the starting line of the calibratign course, on the roadway, put the axle of the front bi-
cycle wheel over the line and set the counter at the "zero" position, that is, with the striker on
the point of leaving the star wheel, or just past the activating lever or cam of the counter.

b. Write down the meter reading (there are no fractions of a revolution on the starting line
readings), or reset the meter to zero when possible.

¢. Ride over the calibration course at least 4 times to obtain the constant.

(1) The same cyclist should ride over the calibration course and the race course. Each rider
has his own riding pattern.

(2) Ride exactly the same way and with the same weight and equipment on the bicycle as will be
used during the actual race course measurement.

(3) At the end of the calibtration course, stop the bicycle so that the axle is over the end
line. Count the number of spokes of the striker past the counter, or spokes past the zero point of
the wheel, and record this along with the number of revolutions on the meter. Subtract the starting
figure from the finish figure. The result is the revolutions for that trial. Fractions of a revolu-
tion are calculated from the wheel spokes. For instance, if the wheel has 32 spokes and the striker
18 two spokes past the counter, it is 2/32nds of a revolution or "two spokes.”" In recording the re-
sult, give the number of revolutions from the meter and the spokes, e.g. 1671 8/32 revolutions. Con-
vert the fraction (spokes) to a decimal figure by dividing--in this case 32 into 8--e.g. 8/32 = (.25
revolution, or 1671.25 revolutions. Carry the decimal to two places.

(4) Ride over the calibration course at least 4 times and record the results. If you get a
cluster of readings around a certain figure and one or more readings vary significantly from the gen-
eral trend, e.g. by % revolution or more, discard the offbeat recording in calculating the "constant!

(5) Add the results of each ride and divide by the number of rides. The result is the working
constant for measuring the racing course--once you determine the number of revolutions for one mile.
The constant is good for that day only.

(6) Always recalibrate the bicycle after the race course measurement. Take two rides over the

alibration course and average the result with the pre-course measurement constant, for the final
constant. The two results should - be very close.
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(7) Obtain a new constant on each occasion that a course is measured.
Notes: (a - d for the calibration and course measure

TIETIE Fiem o M I 6 2. (c) Jdde the biczcle all the
wa . - - =T iltite 4 P A b e - - N 'z S .
zeﬂwmgt (f) Check the measurement by an alternate method when pos-
sible; or, measure the course a second time on another day, if possible.

4. Ride the bicycle over the race course and record the number of revolutions needed to cover the
course. Or, ride a predetermined number of revolutions needed to lay out a specific distance. Keep
records of intermediate distances so that the whole course need not be remeasured if road alterationg
are made or i1f the course must be shortened or lengthened to bring it to a specific length.

5. Convert the total number of revolutions of the bicycle wheel into miles. Use one of the follow-
ing -methods:

a. Conversion tables. Figure the value for one revolution on the basis of the "constant" for
that occasion. Then make a table of revolutions and values for 1 through 10 revolutions. Then tabu-
late in multiples of 10 through 100, and in multiples of 100 through 1,000, and finally in multiples
of 1,000 through 10,000 revolutions. i

b. (The preferred method) Simple arithmetic as follows: multiply the calibration course dig-
tance (may be figured in feet or yards) by the number of revolutions needed to cover the course (or
lap) and divide the result by the constant (the average number of revolutions taken to cover the cal~
ibration course). The result will be in yards or feet, depending on which unit was used for the cal-
ibration course distance. Convert it to miles and yards or into kilometers as needed.

c¢. If measuring a specific distance, figure out the number of revolutions needed to cover one
mile. If the calibration course is one mile, you will have it directly from the average number of
revolutions needed to cover the mile. Figure out the value for one revolution. Then compute the to-
tal number of revolutions and fractions of a revolution (to the number of spokes) needed to make up
the specified course distance. *

An example, using arithmetic (proportion) to convert the revolution counter readings to actual
distance, will now be glven. A 1,100-yard road calibratiom course was ridden over twice and re-
quired 496 23/32 and 496 24/32 revolutions of the bicycle wheel. A road course was ridden over, and
it took 5,254 11/32 revolutions to cover the racing course. The bicycle was again ridden over the
1,100-yard calibration course, and 496 25/32 revolutions were required. Adding the three constants
(two before and one after the measurement of the race course) and dividing by 3 gives a "mean con-
stant” of 496 24/32 revolutions, which equals 496.75 revolutions. So the race distance was:

1,100 yards x 5,254.34 revolutions (the measured course)
496.75 revolutions (mean constant)

= 11,635.2 yards.
Then 11,635.2 yards divided by 1,760 yards (1 mile) = 6 miles 1,075 yards, or 6.61 miles.

Formuli:
(1) Standard distance (calibration course) x revolutions on race course
' Constant

= Dist. of race course.

Standard distance (calib. course)
Constaat

(2) Omne revolution = vards (or feet) =

Value for one revolution
(3) One spoke, in yards, Nomber of spokes

Details on the avallability, prices, and additional information on suitable revolution counters
and the special automobile odometer/bicycle cable assembly may be obtained from the Chairman of the
AAU Standards Committee. His address may be obtained either through the President of the RRCA or the

NAAU, 3400 W. 86th Street, Indianapolis, IN 4626 mignes Counter” system is the counter most
often sold and used at this time. It mm costs $12.00 and is available from Clainp
Jones (or Dr. Alan Jones), 3717 Wildwood Drive, Endwell, NY 13760. Instead of dealing with revolu-

tions and spokes directly, this counter records 20 counts per revolution of the bicycle wheel, and
you deal only with these counts.

CALTBRATED SURVEYOR'S MEASURING WHEEL *

The surveyor's measuring wheel is a rubber-tired wheel used for obtaining a rough measurement of
distance on smooth, paved roads. It is less useful on dirt or grassy surfaces (both of which should
be measured by steel tape). The measuring wheel is not a precision instrument, and it will usually
produce & "short course." To keep the error within allowable limits, the wheel must be calibrated

over a tape-measured road course % mile or more long, and it must be walked over the courses at about
two miles an hour.




EQUIPMENT NEEDED

1. The wheel. A number of wheels are available. Choose one which records up to 100,000 ft. F¥For
sources, see the section on "Race Equipment"” in this handbook.

2. A steel tape to make short measurements in special situations, including dirt or grass stretches
on the course, or in Pinpointing checkpoint stations to permanent landmarks for future reference.

3. Marking materials: g4 red pencil and keel to make marks on the road surface (adhesive or masking
tape may also be used for temporary markers); hammer and chisel to make "cross-cuts" (+) on the
street or sidewalk. Painting a eircle or lines around the cross-cut or using nails, if the surface
is suitable, 1s helpful. Take one Or more measurements by tape from the mark to nearby permanent
landmarks. Record all such information in a notebook, date it, and use it to relocate the mark, etc.

METHOD
1. The first step 1s to calibrate the wheel by walking it pver a road calibration course of not less
than % mile, and preferably 1 mile long, which has been préﬁiously measured at least twice with a
steel tape. Before each measuring job, walk the wheel over the calibration course at about 2 miles
at hour, keeping the same distance from the curb all the way, and record the number of feet on the
meter. Take several readings each time at first. Later, two such trips over the calibration course
will confirm that the wheel ig functioning normally.
2. Find the correction factor. Divide the recorded average meter reading for the calibration course
into the actual tape-measured distance (also in feet). Carry the figures to 4 decimal places. Exam-
ple: 5,280 ft. (taped road calibration course) divided by 5,290 ft. (recorded on the wheel pushed
over the same course) equals 0.9977, which becomes the correction factor. Thus every foot recorded
on this wheel is worth 0.9977 f¢t. (instead of 1.0000 ft.). 1In time, this factor may change slightly.
3. A correction table may be set up for usge during the race-course megsurement. List the value for
one foot, e.g. 0.9977 ft., two feet and so on up to 10 ft.; then 10 ftr., 20 ft., etc. to 100 fe.;
then in increments of 100 ft.; then in increments of 1,000 ft. up to 100,000 ft. Use the table to
plot a road course measurement using the wheel.
4. 1Instead of using a correction table, you may find the actual footage of the course by multiplying
the wheel reading for the entire course (which has been walked over with the wheel at about 2 miles
an hour) by the "correction factor This serves to "correct” the wheel reading, giving a more accu-
rate result. Adjustments in the course length may then be made with the wheel, again using the cor-
rection factor, or made with a steel tape if necessary.
5. " An alternative to setting up a correction table or to using the correction factor is to walk the
wheel over the calibration course several times. Average the meter readings, and use the figure dir-
ectly. For instance, 1f a mile calibration course of 5,280 ft. gives a wheel reading of 5,288 ft.,
let 5,288 ft. on the wheel equal one mile on the greund as the race course is measured.
~"  Io measure the course:

a. Place the axle of the measuring wheel over the starting line (or finish line if measuring
backwards) which is marked on the road. .

b. Check the meter and write down the reading, or reset to zero if possible.

€. Start walking the wheel over the course at about 2 miles per hour.

d. Keep the same digtance from the curb (3 ft., 3 inches, or a car width plus one meter, if cars
are parked along the side), and walk over the approximate path the runmer will be expected to take,

€. Record readings from the wheel at some intersections and at mile or kilometer points, and keep
for future reference.

f. Make checkpoint and intersection marks on the road or sidewalk and, once these marks are final,
mark them permanently (chiselled cross-cuts on sidewalks or concrete; nails on asphalt or macadam;
paint, stakes, etc. depending on the surface). Tape-measure the distance of the checkpoint mark from
8ome permanent landmark (e.g. manhole cover; telephone pole--and check to see if it has a number on
it; corner of building; etc.).

8. Take a reading when the axle of the measuring wheel reaches the finish line.

h. Check your results using a "correction table," or "correct” the wheel reading by multiplying
it by the "correction factor" (see nos. 3 and 4, above). Or, if using the method described in no. 5
above, recheck the figures.

i. When certain that the distance is correct, permanently mark the start and finish lines of the
Yace course and keep records so that the exact points may be relocated.

NOTE: Do not run with the wheel or tow it by a vehicle. To do so introduces errors. Walk the wheel
4t around 2 miles an hour to produce acceptable results. Measure the race course twice. Keep a
vritten record, dated, of everything you do.
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TAPE MEASUREMENT OR "CHAINING"

Direct measurement by steel tape is the most commonly used reliable method of determining dis-
tance between two points.

~ WIPMENT NEEDED

1. A calibrated steel tape 100 ft or longer in length. Obtain a steel tape made for this purpose.
It should not be broken or spliced, unless it has been re-certified and the "corrected" distance
known for your use. The whole measurement job hinges on the use of an accurate steel tape and its
proper use.

2. Spring balance, attached to the forward end of the tape to indicate the tension or pull on the
tape (used to increase the accuracy).

3. Recording or marking materials: field notebook, pencil, red pencil or keel to mark points on the
road, a hammer and chisel, and plastic tape.

TAPE HANDLING

To unroll the tape, one man holds the case and the other man walks away with the free end. To
roll up the tape, it is laid out straight on the ground and the man doing the winding walks toward
the free end. For measurements of less than a full tape length, the tape should be kept on the reel.
Reel out as much as is needed and reel it in as soon as possible. 1If the tape is om the ground and

is to be moved, drag it from one end only. 1If the tape is to be raised off the ground, the tapemen
should lifc it simultaneously and keep it stretched out. Otherwise the rear tapeman should not touch
the tape while it is being moved. Do not let vehicles run over the tape. The tape should be com-
pared with a certified tape. Many cities have standards of length which may be used to check a tape.

In surface chaining, tapes longer than 100 ft. are generally not used for measurements along the
ground. Lay the tape flat on the road surface. The rear tapeman holds his end of the tape on the
line and directs the lead tapeman for proper alignment. The lead tapeman applies 10 lbs. of tension
(pull), and then marks the tape increment. On grass or dirt, chaining arrows or pins are used to
mark the spot. In measuring around turns or curves, measure in increments of 5 or 10 feet instead of
full tape lengths. Cross-check the measurement by another method.

Errors in chaining are of two classes: errors due to faulty chaining and to natural conditions,
errors in reading or recording measurements. Measure where the runners will run, allowing one
w-cer from curb or obstacles.

-

Tapes are easily damaged. Use care in hﬁndling. Before using 1it, check it for kinks. When it
is being stored, clean, dry and grease it lightly with vaseline.

PERSONNEL

A minimum of two men is needed to measure a course, but generally a minimum of three men should
make up the "taping party." If possible, organize a team of up to 7 or 8 men with one or two cars.
Place one man at each end of the tape. Duties of the taping field party may be divided as follows:
1. Chief. He should have had some experience in surveying. BHe supervises the measuring. He might
act as the rear tapeman and serve to guide the lead man in getting proper alignment. He might also
keep records unless another man is along to record.
2. Lesd tapeman. He carries a red pencil and keel to mark tape increments. He uses a meter stick
or a foldimg rule for alignment.
3. Recorder. He marks and describes in notes each % mile and mile. Field notes should be clear and
complete, giving numerical data, explanatory notes, and sketches, made approximately to scale in a
notebook. .
4, Tension Man. 1If a spring scale is used to indicate the stretch force on the tape, a special man
may do this. Otherwise the lead tapeman handles the spring balance (scale).
5. Assistant. Directs traffic and assists otherwise.

LARGE SCALE MAPS

Large scale maps may be used to lay out a road course, or to cross check a course measured by
the Calibrated Bicycle Method or by the Calibrated Measuring Wheel Method. The map should contain:
statement of scale, title, and the north point. Obtain a large scale map of the specific area in
which the course is to be laid out. A scale of 1 inch on the map to 150 ft. on the ground is ideal.
The U.S. Dept. of the Interior, Geological Survey, makes standard topographic maps coverifig most of
t U.S. For information and for maps, write to the Map Information Office, Geological Survey, Nat-
ioual Center, Reston, VA 22092 (for-locations east of the Mississippi River) or to U.S. Geological
Survey, Branch of Distribution, Box 25286 Denver Federal Cefiter, Denver, CO 80225 (for locatiomns west
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Course Measurement

Driving a car over the route won't do.
Runners expect precision

Ted Corbitt

he United States long-distance running course certification prog-

gram was started in 1964, first by the Road Runners Club of
America (RRCA) and months later by the Amateur Athletic Union of
the US. Originally, the AAU was concerned with requiring accurate
courses for its national championship long-distance events. In 1966,
the RRCA and the AAU, via the Sub-Committee on Standards of the
National AAU Long Distance and Road Running Committee, agreed
that the AAU Standards Committee would take over all course certi-
fication. The RRCA has continued to keep a list of certified courses in
this country, in cooperation with the AAU Standards Committee.

To certify a marathon course, the course must be measured ac-
curately, using an acceptable measuring technique such as
“chaining,” the use of a steel tape, the “calibrated bicycle method’’ or
the “calibrated measuring wheel method.” The recommended method
of measuring is the calibrated bicycle method, which will be described
later.

COURSE PLANNING

The International Amateur Athletic Federation defines the mara-
thon race as being 42,195 meters, or 26 miles, 385 yards. The course
should be on paved highways, but it may be on paved bike paths, on
pedestrian walkways, on closed roads in parklands, on city or country
roads with limited traffic, where the roads can be closed during the
race or where traffic can be controlled by the police.

There are numerous marathon course configurations. Some
generally-used course layouts include:

1. “Point-to-point” Course (e.g., Hopkmton-to—Boston Marathon
and the Fiesta Bowl Marathon, Scottsdale, Ariz.).
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272 Keeping the Sport on Course

2. “Big loop” Course (e.g., Yonkers Marathon, wherein the start
and finish are near each other.).

3. “Out-and-back” Course (e.g., Culver City Marathon and the
San Francisco Marathon.

4. “Out and Back, with a Loop ” (e.g., Holyoke Marathon and
Observer Marathon, Charlotte, N.C.).

5. “Lap course” (e.g., Atlantic City—out and back three times:
Detroit Marathon, Belle Isle, five laps).

6. “Figure-of-eight loop” (e.g., Atlantic Avon Marathon and Land-
O-Lakes Marathon, Minneapolis, Minn.).

7. “Out-and-back in two directions” (e.g., Rotary Shamrock Mara-
thon, Virginia Beach, Va.).

Generally, the race promoter should plan to use the most favorable
course in his area, in terms of safety, ease of staying on the course and
so forth. Sometimes, the location of the sponsor or of dressing facilities
dictates the site of the course, especially as to the start and finish
points. Some courses have been set up out of town for special effects,
such as to race at higher altitude, or to take advantage of parklands
which are relatively free of vehicular traffic and air pollutants.

In striving for personal best times and to qualify for the US mara-
thon tryouts for the Pan-American Games and the Olympic Games
marathon teams, runners want some courses which will help them
make fast times. The hardest courses are the hilly ones, with the
emphasis on hill climbing. These courses are easier to run in cold
weather, and they are harder and “‘slower” in hot weather. The easy
courses are the more or less flat ones. It is possible to make fast times
on such courses, provided other factors are favorable. The fastest
courses are those that are gently rolling, featuring mild to moderate
hill climbing, interspersed with many long gentle to moderately steep
downhill sections. There are courses of various mixtures of these types
of layouts. Most courses are capable of producing fast times with fit,
determined runners, striving under favorable running conditions.
(The Boston Marathon course, for instance, is moderately hard, and
features a lot of hill climbing, rewarded with many long down sweeps,
which helps fit, courageous runners to generate fast times.)

It is claimed that “following winds” don’t actually push the runner
along, but they reduce the air resistance which impedes his moving
ahead. Courses with prevailing winds which create tailwinds will gener-
ally produce faster times. Headwinds cause slower times. These factors
may be considered in laying out a marathon course, especially where
weather patterns are consistent.

Running over a scenic course can add to the runner’s enjoyment of
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the challenge and can stimulate him to tolerate a harder effort over
the course. While selecting a scenic route should take a second place
to course safety, frequently the two factors merge, with planning.

Safety usually refers to the absence of danger from automobile traf-
fic and air borne pollutants. Hostile neighborhoods and poor footing
may be problems occasionally. Weather also is a common safety
factor; snow and ice are sometimes ignored but such footing is a big
danger to older competitors, and hilly courses under these conditions
are a danger to all runners. Shady lanes for summer races make such
racing safer.

The race promoter should select a course that the runners can stay
on without getting lost while racing. With plenty of police protection,
almost any route can be used. If police protection is likely to be non-
existent or skimpy, the selected course should present the minimum
number of encounters with traffic. Ideally, the course would be
cleared of traffic, or perhaps one lane would be closed to traffic. Some
of the mass-participation races effectively close entire roads to traffic
as the runners take up every bit of free road space. Traffic-free loops
of 5-6 miles inside parks are good racing sites, except for the
marathons with extra large fields where the slower runners get lapped,
complicating the lap-recording job.

Once the course is selected, the promoter should check with the
police departments concerned along the route and make certain that
the race will be permitted as planned. Police have in some cases
demanded changes in race routes as late as the day of a race. Route
problems should be resolved before the final selection and measure-
ment of the race course.

The race promoter must monitor the marathon course with people
and with signs to keep the runners on course. If personnel are to turn
the runners onto new roads, they should be in place before the race
starts, especially at turns as well as at forked roads where a decision
must be made by the runners as to which way to run. Guide signs are
useful, although there have been cases in which they have been
removed or replaced to lead runners off-course.

Many races have been spoiled after the gun went off by having the
lead runners or others run off course. In some cases, police escorts
have led runners down wrong roads. The sponsor should make certain
that lead vehicles actually know the course route. When runners go
off-course, all releases of race results should mention this fact. Such in-
cidents usually result when the courses are too complicated, winding,
or leave apparent main roads without adequate guidance or signaling
to the runners. Such courses need a lot of people on duty to keep the
runners on the measured route.
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A few marathon sponsors have, at some expense, followed the lead
of the Munich and the Montreal Olympic marathon courses and
painted blue lines on the road to point the way. These painted lines
are solid at points but mostly broken lines, as at the New York Mara-
thon’s point-to-point loop and at the Ocean State Marathon with its
three lap course. Painted signs on the road and other use of paint can
also aid in keeping runners on-course, if permission can be gotten
from the police department to put them down.

Courses which serve well for less than 200 runners, give or take a
hundred, can suddenly become obsolete as racing sites when the
entry lists explode to upwards of 1000 starters. The start area and the
first few miles of the Boston Marathon course used in the 1970s is a
good example of an obsolete racing start. Courses which use
sidewalks, bikeways or similar small paths become unmanageable
when several hundred starters show up to race.

Race starts on stadium tracks also become impractical with several
hundred starters, since running even a half-mile on the track could
result in the runners in the back of the pack getting lapped. It then
becomes more sensible to start the race outside of the stadium and, if
desired, to have the race finish on the stadium track. Also, loop
courses of more than three repeated laps for a marathon present
problems with slower runners getting lapped, complicating lap
recording, especially in those races with no qualifying entry times. In
some cases, race sites have been changed for established races to meet
the demands of larger fields. Others should be changed, or perhaps
the sponsors should break some of these races into several separate
races to make racing fairer for all of the runners.

There are marathon fans who will travel around to see marathon
“shootouts” among the stars. The circular, out-and-back and figure-
of-eight loop courses favor spectators to varying degrees. Spectator
welfare is often considered in laying out courses. Fans have resorted to
walking or jogging around loop courses during races, and to riding
such vehicles as bicycle, automobiles, buses, subways and even heli-
copters to scoot from place to place to watch a marathon battle
unfold.

PREPARING TO MEASURE

A prospective marathon course may be roughly and quickly
surveyed by automobile to check out possible routes. The course may
be more closely inspected by walking over it, or preferably running
over it. It may also be checked or plotted out on large-scale maps from
local sources—for instance, maps with a scale of one inch on the map
to 150 feet on the ground, or US Department of Interior Geological

MWW — - P gt ——— -t by, - -M‘MM‘ - 5




Course Measurement 275

Survey topographic maps of the area, purchased from a map store.
Measure the proposed route by scaling of the road with an adjustable
divider, with a ruler or a string calibrated on the map’s scale.

Course measuring should not be done in extreme weather
conditions such as rain, snow, windy days or very hot weather.
Measuring should not be done when a wide variation in the
temperature of the atmosphere will develop during the measurement.

The names of all streets and roads making up the marathon course
should be written up and kept for reference. A map should be made of
the course. A profile of the terrain may also be made by referring to
maps of the area.

The race course must be measured at least twice, using proper,
acceptable procedures. A written report of what was done, when and
how the course was measured, must be sent to the AAU Standards
Committee for review. This committee studies the report and
determines if the measurement techniques are acceptable, and if the
course appears to have been measured with “‘reasonable accuracy.” If
all is correct, the course is added to the list of certified courses being
kept by the RRCA. If the measurement is not acceptable, the race
promoter is informed of this fact, with suggestions as to the needed
corrective actions.

Re-certification of marathon courses has become common. Many
road changes still occur. Each promoter of annual races should
arrange for an inspection of the course before race day each year, to
determine that the measured route is still intact. If road changes have
been made, the course must be brought back to the 26-mile, 385-yard
(42-kilometer, 195-meter) distance, and the results of the alterations
sent to the AAU Standards Committee for study and re-certification
of the course. For information on road course measurements or course
certification, contact the AAU Standards Committee, through the
AAU of the US national office, or the RRC of America. It is wise to
study acceptable procedures before measuring a race course so as to
avoid wasted efforts. Professional measurers also need to know the
special needs of road course measuring before measuring a race
course.

The standard mile: It is necessary to lay out a road calibration
course with a good steel tape, in order to calibrate a bicycle wheel or a
surveyor’s measuring wheel. Accuracy of the calibration course is
essential to get course accuracy. This standard length should be one
mile for best results, but it may be one kilometer or one-half mile as
the minimum length. Select a straight, level, paved, lightly-traveled

road for the road calibration course. It should be carefully measured
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at least twice, if an experienced measuring crew does the job; if they
lack much experience, the calibration course should be measured four
times. The average of these measurements is used as the calibration
distance, and the start and finish lines are permanently marked (drive
nails in asphalt/macadam surfaces, or chisel cross-cuts in concrete,
and use paint to identify lines/points).

Tape-measuring equipment needed to lay out a road calibration.
course includes: a calibrated steel tape, preferably 100 feet long.
Inspect the tape for splices, kinks or evidence of repairs. Such a tape
shouldn’t be used unless it has been re-calibrated and the *‘corrected”
length known for use. The exact starting and ending points of the tape
should be located. A spring balance (or by a spring scale from a hard-
ware store) is attached to the forward end of the tape. Also, have a
notebook and 4H pencil to record everything that is done; a red pencil
to mark distances on the road, and keel or lumber crayon to mark a
circle around the red penciled mark to make it easier for the rear
tapeman to find the red mark (the number of tape-length increments
may be written on the road), or chaining pins may be used to mark the
red line by laying them on the road mark; and a hammer, cold chisel,
nails and paint to put permanent marks at the start and finish of the
calibration course.

A minimum of two persons, at least one of whom has experience,
can lay out a road calibration course, but it is best to get at least three
persons to form the measuring team. The chief of the measuring party
should have had experience and should supervise the measurement.
He might act as the rear-tape man and serve to keep the lead tapeman
in proper alignment as they travel over the calibration course, and he
may keep written records unless another person is on hand to do it.
The lead tapeman carries a red pencil to mark tape increments on the
road. He handles the spring balance or scale with which the tape is
stretched for a 10-pound pull with a 100-foot tape. A recorder writes
notes of tape increments, and so forth (the rear tapeman may do this if
no recorder is on hand). He may also assist the lead tapeman by
marking tape lengths. If there is another person to serve as an
assistant, he can direct traffic and assist in other ways.

An electronic distance meter or measurer may be used to lay out a
road calibration course on a level, straight, paved road. The accuracy
of the electronic distance meter is greater than that for measurements
with a steel tape.

Running tracks are not acceptable for calibrating either a measur-
ing wheel or a bicycle fitted with a special counter.
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CALIBRATED BICYCLE METHOD

It is difficult to accurately measure road race courses, but the
easiest and most practical means of measuring a road course ac-
curately is to use the calibrated bicycle method of measuring. It per-
mits measuring at about 10-12 miles an hour. A bicycle fitted with a
special counter is calibrated and then ridden over the route to be
measured.

A road calibration course must be measured with a steel tape before
measuring the race course with the bicycle. Instructions on setting up
a calibration course have been described previously.

Egquipment: (1) bicycle, with good tires, pumped up but not too
hard; (2) bicycle counter: there are several counter systems in use,
none of which can be purchased in stores; contact the AAU Standards
Committee for information on acceptable counters which are avail-
able; (3) marking materials: hammer, chisel, nails, paint to mark the
roads at checkpoints, etc., and for field notes: notebook, pen/pencil;
(@) steel tape: to fix the start/finish and checkpoint marks to perma-
nent landmarks; marks put on the road often get wiped out due to road
repairs or to re-paving of roads.

Method: Before calibrating the bicycle, ride it several miles to warm
it up. Then ride over the road calibration course at least four times,
recording the counter readings (e.g., “counts,” or ‘“revolutions and
spokes,” or “odometer and wheel units,” depending on the counter
used). The readings are averaged and this result is taken as the ‘“‘con-
stant,”” with which the race course is then measured. The bicycle is
then either carried or ridden to the race course site.

The bicycle is ridden over the race course. The front-wheel axle is
placed on the starting line, and the bicycle is ridden along the path the
runners will take, including all possible shortcuts. The latter is
especially important in measuring around turns. Unless barriers will
be set up to channel runners onto a specific path, the shortest route
lies about one meter from curbs or painted boundary lines, fences,
vehicles and so forth.

Meter readings should be taken and recorded periodically at inter-
sections. Checkpoints or intermediate distances, preferably in metric
increments of 1-5- kilometer intervals, should be set up along the
course. The latter should be identified (by tape measurements), with
nearby permanent landmarks for future reference and marked. These
marks can be useful if part of the course must be re-measured due to
road changes or if the start/finish points must be changed later on.

After the bicycle has been ridden from the starting line to the finish
line (or vice versa), it is recalibrated by riding it over the calibration
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course again at least twice. These figures are averaged. Next, the
original constant from the calibration rides is averaged with the post-
course-measuring calibration rides average for the final ‘“‘constant”
for the day. The latter is used to compute the distance of the measured
course. In most instances, no adjustment of the race course is needed.
However, the arithmetic should be done. Modest adjustments will
need to be made at the start or finish line, when there is a sizeable
change in atmosphere temperature between the original calibration
rides and in completing the course measurement.

The race course must be measured a second time to confirm the
distance. The remeasurement may be done the same day or on
another day. Or, two bicycles, each fitted with a special counter, may
be ridden over the course at the same time. The results should be
very close. The average of the two measurements is taken as the race
course distance.

The calibration of the bicycle, the course measurement and
re-calibration of the bicycle must be done the same day, for each
measuring occasion. The person who calibrates the bicycle should do
all of the riding, including the race-course measurement and the
recalibration of the bicycle.

CALIBRATED MEASURING WHEEL METHOD

The measuring wheel is inferior to the calibrated bicycle method as
a measuring tool. It is slower and less accurate for measuring
distances on paved surfaces. It is not the precision instrument that the
advertisements suggest. However, it is possible to get acceptable
results with careful use of a measuring wheel. Otherwise, measuring
wheels tend to produce short course, but a given wheel could produce
a long course, or the result could be close to accurate, depending on
the wheel and how it is used. Select a wheel that has a circumference
of about 36 inches or a diameter of about 1S inches.

Equipment: Measuring wheel; steel tape; marking materials:
hammer, chisel, nails, paint; notebook, pen/pencil.

If a partner can be taken along as the wheel is walked over the race
course, he can serve as a recorder and helper. A steel tape and
marking materials will be needed in special situations—e.g., to pin-
point checkpoint stations and start/finish marks to nearby permanent
landmarks. Any unpaved sections of the course should be measured
twice with the steel tape, and cross checked with the wheel. If an
unpaved course is to be measured with a wheel, the wheel should be
calibrated on a special calibration course measured on the same type
of surface, is possible. Ideally, such surfaces should be measured with
a steel tape.
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Method: To measure a race course, the measuring wheel is
calibrated by walking it at about two miles an hour over a road
calibration three or four times, averaging the meter readings and
comparing this to the known ground distance of the road calibration
course, which has been previously established with a steel tape. The
latter has been described previously. The average number of feet per
mile as found by the calibration walks over the road calibration course
may be used directly to measure the race course, or a ‘“‘correction
factor” may be used.

For example, if the measuring wheel has been pushed over a one-
mile road calibration course several times and produced an average
reading of 5290 feet for the taped 5280 feet, then divide the wheel
recorded readings into the actual ground distance: 5280 + 5290 =
0.9981 which becomes the “correction factor.” To use the latter, the
wheel reading for the race course, obtained by slowly walking the
wheel over the course, is multiplied by the correction factor to get the
actual (corrected) measured distance of the race course.

Avoid jogging with the wheel or towing it with a vehicle, as this
produces inaccurate results. It must be walked at less than three miles
an hour. Place the axle of the measuring wheel over the starting line
and walk the wheel over the race course, generally keeping one meter
from the curb or from parked vehicles, lines, fences and so forth,
going in the running direction. A second guide is to measure where the
runners will run, including all shortcuts. Runners tend to take all
shortcuts possible, and this should be considered in laying out the
course. In measuring around turns, measure where the runners will
run.

Wheel meter readings should be taken at various intersections, and
intermediate or checkpoint distances (preferably in meters) may be
marked en route. A final counter reading is taken as the wheel reaches
the proposed finish line. The course must be measured a second time.
The average of the two measurements is taken as the course distance.
Then permanently mark the start and finish points. Finally, walk the
wheel over the calibration course once to determine that it is
functioning properly as compared to pre-course measurement
calibration figures.

CHAINING

Chaining or measuring with a steel tape will give the most accurate
measurement for road courses, provided experienced personnel is
available. (The inexperienced measuring team will get a more
accurate course measurement by using the calibrated bicycle method
of measuring.) A marathon promoter might be able to get the services
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of a surveyor who also runs and who might donate his time to such a
measurement; otherwise, it might be relatively expensive. The
surveyor must be thoroughly informed by the promoter as to the
standards of measurement needed for race courses. The race course
must be measured twice for certification consideration. The course
might be measured with a steel tape, and the second measurement to
confirm the distance might be done by the calibrated bicycle method.

If professional help is not available, the race promoter should find
at least one person who has had experience measuring distances with
a steel tape, to be part of a three (or more)-person measuring team.

It is a good idea to make a rough survey of the route by automobile,
or to lay out the course by means of large scale maps.

Equipment: (1) calibrated steel tape, 100 feet long, free kinks,
splices or repairs; other lengths may be used; (2) spring balance or a
spring scale, registering up to 15-30 pounds, attached to the front end
of the tape; (3) marking and note-making materials: a hammer and
chisel to mark points on concrete, nails to mark asphalt paved roads,
and paint or make visible lines or circles; adhesive tape, masking tape
or a flagging tape may be used to make marks; a red pencil to mark
taped increments on the road surface, and keel or lumber crayon to
mark a circle around the red penciled mark, or use chaining arrows to
point to the tape increment marks; and a notebook and pencils or ball
point pens; a tape thermometer may or may not be used to make
temperature corrections for the tape.

Steel tapes should be handled with care, and they should be
protected from vehicles. When the tape is lying on the ground, it
should be kept straight. For measurements less than a full tape
length, reel out as much tape as needed, and keep the rest on the reel.
When the tape is on the ground, it should be moved by dragging it
from the front end only. If the tape is raised off the ground, the
tapemen should lift it up together and keep it stretched out. The tape
should be cleaned and greased lightly with Vaseline before storing it.
Steel tapes can be calibrated by the National Bureau of Standards,
Washington, D.C.

Method: Measure the race course one meter from curbs, marking
lines and so forth in the running direction, generally along the path
that the runners will take, including all shortcuts, and using care in
measuring around turns to measure where the runners are likely to
run.

A measuring team should include a minimum of two persons to
tape measure a race course. The taping team should have 3-7 persons,
plus the use of an automobile to travel with the group. One person will

o, g R 1




Course Measurement 281

be at each end of the tape, and specific duties will be assigned to each
member of the party, for example:

1. Chief: Supervises the measurement. He may serve as the rear
tapeman and he might keep records. He helps to keep the lead
tapeman in proper alignment.

2. Lead tapeman: Carries a red pencil (and possibly keel) to mark
tape increment lines spots on the road. He keeps the measurement
aligned properly, and he operates the spring balance attached to his
end of the steel tape.

3. Recorder: Keeps notes and figures for the measurement and
makes sketches of the route.

4. Tension man: Handles the spring balance (relieving the lead
tapeman of this job).

S. Assistant: Assists the measuring party and controls traffic.

To measure the course, locate the zero and end points of the steel
tape. Lay the tape flat on the road surface. The rear tapeman holds his
end of the tape on the starting line, while the lead tapeman applies 10
pounds of pull/stretch on the tape and then marks the spot with a red
pencil or equivalent. The rear tapeman has a difficult job keeping
his end of the tape fixed furing the 10-pound stretch by the lead tape-
man, and this is a key to accuracy. Chaining arrows may be used to
mark the spot on paved roads as a supplement to the red mark, and
they are a must if taping on dirt or grass. The rear tapeman helps to
keep the lead tapeman in alignment on the course. After marking the
tape length, the lead tapeman drags the tape forward for the next
increment, and the rear tapeman carries his end which may have the
reel attached. To measure around turns or curves, the course should
be measured in tape increments of 5-10 feet instead of full tape
lengths. At the end of the measurement or at the end of a section, the
lead tapeman may carry the end of the tape past the end point, lay it
on the ground and walk back to mark the point, or the tape may be
reeled in to make the measurement.

The taping team should be alert to the dangers of measuring in
traffic. It is helpful to have a person on hand to control traffic.
Measurements should not be done in extreme weather conditions
which affect the length of the tape, and measurements should not be
done on very windy days. The race course must be measured twice and
the average of the measurements taken as the distance.
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4 March 11, 1979
Eob Day, fOR-AR Lone Derance Tonning Qim, -

5740 Sports Arena Blvd. :
San Diego, CA 92110

>

Dear Bob,

The explo:io of new race courses in San Diego, and the backlog
of paperwork assumed by Ted Corbitt who selflessly donates his
time to review all national AAU certifications, has caused me
to initiate 2 new policy that is designed to ease Ted Corbitt's
workload a2rnd increase our responsiveness to local needs. The
new policy is a method whereby local courses may obtain PSA-AAU
certificaticn. The Tules are:

1. PSA-AAU Certification standards will be identical to
those defined by the National AAU Standards Committee.
If, at a later date, national certifica® on is requested,

this can be accomplished by mailing Ted Corbitt-a copy
of the PSA-AAU certification report.

2. The National AAU Application for Certification form
will be submitted to the PSA-AAU Certification Chairman
for review and approval. Review will be impartial,

5 bas<d only upon evidence of accurate measurement for

2 szZe, approved running route. '

3. Netification of certification will be mailed to the
race director on PSA-AAU stationery, signed by the
PSA-AAU certification chairman, with a map of the course
on the reverse side. The certified distance and accuracy
1~.:’L1'I be stated in the letter, and a PSA-AAU certification
nurcer will be composed as follows: :

7905 =the 5th certification for 1979.
7905N =the "N'" is added if National.

‘ e.

0Q

4, A1l National AAU Certified Courses will automatically-
be zdded to the list of PSA-AAU certified courses.

5. Co:rses that have been altered physically (the running
"Toute 1s impossible to run) will be deleted from the
list and the race director informed of this deletion.

6. Certification records -will be maintained by the PSA-AAU
certification chairman and will be available for inspection
at any time. A complete list of current PSA-AAU certificd
ccurses should be published each year, and made available

. on request. :



31 Larcn 79  A9t.8H Sect.4, 150 #.225 St., NY, NY 10463

vear DBob letson,
I a:ve re«d your letteron tue PSa-AAU  Certilic.tion
process.

Yes indeed, tiiere Mas been wn explesion of course mecsurencit

activity arcund tae country.

Your mezsurement/certificetion procedures sre ok. Since the local
coures will be certifiable in terms of tae AAU/ARC standurds,

I suggest taet t:ey «ll be included in ti.e national list. Presumably
age group or ot.er recards mignt be setin any of tﬁese events., The
Netional Runnin. Jate Bonk gets on abstract of infor:istisn on

211 certifi-d courses (tiey keep tue "list" for tie RICA).

I ksve been tryinz to get an idea from Ken Young as to what else ne
needs from the aAU Stéhderds Cowmmitteeto complete als picture. Here is
wiit I send Aiii new «néd thais is waxt I acve in a loosleuf notebook
for each certified course (-« carbon cops goes to Ken Joung)--the
inforsation submitted is kept isn bexes or Daga:

Distznce

liane ol Rwce

City,Stete wraere helu ‘

ferson to contact (cosule be tewsurer or race direcvor).

Hieg «cadress

Sponsor

Terraine

Course coafiguration, e.g. Out =nd Bsck, otc.

Actuel cistance

10w meecured or measuring iastrusent

Waen Tessured ‘

If at aign altituce, altitude

Certific=tion date.

If you c-n c.rtify the course (P5A-44U), keep tue original
inforuztisn, but send « one pege report o t.:e sbove, I will put it
6n tac national 1list <nd forward a cepy to Ken Young. Tae report
would indic.te t.et you beve thwe eriginal infermatisn,

Tie Stancsrds Committee is suppored t» be.involved in some otinher
erees 90 racing welf.re of runners #nd we nave at tines, but

most of tae erfort v s _ene into course wewsurements. We asve to zet
.0in_ in some otaer ares.s. I s:ve a couittient from one 8f gur
lacwl runner/s2:ficie«ls to do sowethins abaut tisming reces and
orgaRicing finisa line «ctivivies, I will caeck wita current

Stunuardas Committee se 0ers «sio wa.t t.ey cen do or want te do to

cet tiese thin 3 uncerwwy, Yours, Ted Corbitt g)QZ& é:&“bd{tﬂ—
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Apt.8H Sect.4 J#A;fﬁm
150 W.225 St. -0 '1q0
NY,NY 10463 A% sﬂ

ﬂ/
Dear Yr Letson, (@

The format’is excellent. I =

[

do need one other piece of information: the
date or dates course is measured. This ié
part of the records we have been keeping and §
sending to Ken Young: the National Running :
Data Center in Colorado.

Thanks for your views on using two counters}
on a bike for course measurements., I wrote toi
211 members of the committee and 10 three. [
consultents, including Dr Jones. Your reply ;
and onz from Engineer Aldc Seandurra who ‘ﬁ
worked with us back in 1964 here in NY i
City to develop our measuring program and [
who was National AAU Long Distance Running
Committee Chairman to appoint me to the
gtandards Comnittee in 1965, He feels that
two ceparate measurements should be done.
He too uscs two counters on his bike. I
have no quarrel with this view and 1've

followsd the two sepurate neasurements in all

CRANLS 1o .
- \%i;nJJJD i:)nli dekhgii;
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BRI, Pacific Southwest Association Inc.-
ey B

EFe” o Amateur Athletic Union

W S T4
N T : . . . . .
N : San Diego and Imperijal Counties, California -
MEMBERS . , 1135 Garnet St.

San Diego, California 92109

United States Olympic Association
International Amareur Federation of (7]4) 275-1292
Track and Field. Men and Women:

Saxing, Gymnastics, Swimming, Men ’

:~d Women; Wrestiing; 20b Sleigh- ] 4 K ’ i
ing. Handball and Visighrliiting. ; B 1’ E P E E & ; { ﬂ EI '-H

DISTANCE: ‘ 10,000 MeETERS

NAME OF RACE COURSE: EL CP\D’ON {o KM
CITY: EL CAJBN : * : STATE CA
RACE DIRECTOR: JoHN S, Meyer L '

ADDRESS: 4Qool GQOSS.MO!\)T BLVD., LA MESA, CA 42041
. PHONE: %‘i 5023 H62-9275

SPONSOR: EL CAJION KIDANIS

TERRAINE: paved 48 % dirt 2% grass
flat - rolling mountainous uphill downhill
ACTUAL DISTANCE: ' 10,000 MeTERS

' HOW MEASURED: instrument: JToNES  COONTER -
. . method:_CALIRRATED RicYUE METHOD
number of measurements: 72 o\ & SeEPT 80
difference between measurements: 7 YARDS
ALTITUDE: 5oo - 806 Feer PSA-AAU cert. # 8036

The following signatures certify that the race course described
above has been mcasured accurately and that a map of the course
and a record of all measurements have been filed with the PSA-
AAU Certification Committce:

LG (7 Lt  GZokr [ 1950

Chairman, PSA-AAU Certification Committcec date
4369 Hanmilten S$t. #4; San Diego, CA 92104

=" Chairman, National AAU Standards Committcc date
Apt. 8H Sect. 4; 150 W. 225 St.; XY, NY 10463

All communizations relative 10 Association Business should be addressed 10 the Secretary
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START - 56 yards west of east side of yellow shack
1 MILE - 81 yards north of 1823 Granite Hills Dr. mailbox
o 2 MILE - 56 yards west of utility pole opposite 1955 Dehesa Ave.

3 MILE - 31 yards south of 650 Colinas Mira mailbox

5 KM' - 31-yards east of 2448 Colinas Paseo driveway

4 MILE - 28 yards south of 2nd oleander bush at 1980 Valley View Dr.
5 MILE - 49 yards south of "SCHOOL 25 MPH" sign

6 MILE - corner of Granite Hills Drive and 4th Ave.

FINISH - 56 yards south of Madison Ave,
north side of parking lot.
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APPLICATION FOR CERTIFICATION OF ACCURACY : l I

Name of course: A2 J‘Tﬁr/ou_gﬁo DAY FFer 10/\’M Date: M/?FQ/Z,/VPO L ‘ )
City and state:—ﬁ/%m_g_ﬁ\ . |

Sponsor: 32 M Sy e o7 AAval STATION , JPET/AL SERVICES

7N What type o neasuring methods were used? ~ -
i Bicycle Method Walking Wheel? Steel Tape? Electronic Meter?
) . Describe eac measuring device (make, model, dimensions, etc,):

‘ 2oV :

JoNES CounTER

Who was responsible for measuring the course® -

Name: 2@ Le7Xans Address: 4269 AanrcTon J;.'#/, Jonv 3&'0,& 7554/ _ -
. Who will be responsible for locating the start/finish points, marking -. . T o
the course, measuring future changes, and reporting future changes to ; B
the National Standards Committee: LTiAL SERYVICES - : Lo ) L
Name: & Srome . Address: {-):,éﬂjo 848X 15 S T . Tl :
[ . . e - . -
NAVAL STATON - .
DESCRIPTION OF THE COURSE SN Diewo ,CA 92/32 :

-.1. What is the advertised length of the race course: o000 METERS T
“2. Is the course(flat) rolling, hilly, very hilly, up of down? - - .- : '
Submit an elevation profile if possibie. . :
How much of the course is paved? /oo Zgrass? dirt? S
Describe exactly where .the START, FINISH, and TURNAROUND points
are located with reference to unique permanent landmarks.

Draw maps/diagrams if necessar

— o M Chtlncess BLVD, 7 YARAS SE of Vexra Sr é/m M oF LHITE J?Oﬁ |

,' - . . . ) P/éw

FINISH - on_ CenTope hLiany BY LARE 35 thens & oF Bepihd g
AT B 82 (AMPOLr & oF BRoADWAY FiER . -

5. List the names of all s'ire'éeis/trails from start to finish, 'f".ﬂf L
_indicating all left/right turns and which side/half of each .
road is used, J . L. P

ArrACHED ™

6. Submit a complete, degaiied map of the course with all names,
showing all dirt/grass stretches, and including a north arrow,

AHeD
COMPARISONS WITH A KNOWN STANDARD DISTANCE, Certification requires .
two comparisons of each measuring device with a known standard distance.
If steel tape is used, the standard must have been measured with utmost
accuracy by other survey tapes., If a wheel is' used, the standard must
have been certified via steel tape or electronic meter and must be at
least- 8890 yards long on a straight, flat, paved surface. .

7. Describe the known standard distance: : . oo .o EIRT S
Name: “AMirrran 2oy 'Iéﬂ‘m - CALIRRATIN - (oURNe e S
LocatTon: B2 . . : : ) -
Length: - ™7 AE *.5¢ /o7 ‘ Tt
How measured:” & gz 2oric Merer 3 JTZEC TARE ' ST

Certified? -~ —g-

If the known standard distance is not certified, apply now
by answecring all appropriate questions on another APPLICATION
FOR CCRTIFICATION OF ACCURACY for the known standard distance.

8. Describe how each measuring device was comparced with the
known standard distance. List the date, time, and raw data
for each comparison,

‘ (TSN mARCH 2, (90 2077 ¢y Jern-Ceouny

: Besin 43000 2 .
' " Ymue socoz > 162} 15255 fyee
. > 7¢03 ‘
Mie 52208 (5202 21
MooN)  Bezi éSwC; 7597 G 15199 s
élﬂ/(.g 7259 Y 7400 ..

mue Foldd




,\ { 9. If steel tape or walking wheel was compared, what is the

average correction factor?

10. If the bicycle method was used, what were the average digits/mile .
for the first measurement:

for the second measurement:-} €202 700

COURSE MEASUREMENTS, Certification requxres two measurements of the
road course. If the bicycle method is used, the known standard distance
and the race course must be ridden all dur;ng the same day by the same
person for each measurement.
11. Was the measuring route identical to the shortest route
most likely to be run by the winner of the race? f£3 S . e
12, Were all left/right turns measured to within one yard of N T
the inside edge of curve? (g% lf not, explain. o

Bes

.. 14. If part of the race course is on dirt or grass, how were these
- - nonpaved stretches measured?

15, If steel tape was used, answer the f0110w1ng questions:

a. How many people were in the survey party? ) e
# What were their specific duties? . R ST
v b, How was the tape tension maintained during heasuring?
c. How was the tape 1ncrements count maintained?
d. How were the curves megsﬁred’ e CoE
7/
16. If the bicycle method was used, answer the follow1ng questions:
a, Was the bicycle ridden over the known standard distance and
over the race course all during the same day by the same
person for each measuring occasion? (&S
b, Was the known standard distance compared before and after
measuring the race course? (&85 If not, explaln.
17. List the date, time, and raw data for each measurement of the -
road course. c.
'S . Lerson] MARCH 2380 G-l AM ' / o
K - .
: ) A ({ .u;

cim 07200 LS DS e o 2 H I :
1M 39275 P Paepr Mo of MANKINLE, 5o TS A/aJ @ 1)///:10/!/ fr

Srarer J"/!/o"a /) e JE- oF VesTR . 7 . .' ....:f;, :
/oM o
f;;@a:umw Sher  Tecoo N FREDS J‘E’ aF tém? drr
- < &
} Zﬁb fi—gs" mﬁwr SE. oF /,efwwr fm (m/é Prar Jéﬂ

Fillay CHdde & T £, 0F 3R AT (,9;/4 =2t )

PUERACE CoMSTANT = Ppot CONITRNT — 3 Countrs ( -2 ?’M’%o bu)

18, Describe any adjustments (calculations, measurcments) made to
crcatc an exact distance:

T 1MILE RelocATED ¢ AR 7o AcmﬂaMrE ,%—ﬁgcg&
RELCHTED 2 PSS

19, What 1s the average corrected distance of thc road ¢ourse’
1o a0 MeTeky

20. What is the difference betwcen all of the mcasurcmcnts’

S FARDS

RETURN THIS FORM WITH ALL QUESTIONS ANSWERED TO THE REGIONAL CERTIFIER - -
IN YOUR AREA:

rZd

CT,ME,MA,NH, NY ,RI,VT - Allan Steinfeld; Box 881, FDR Sta; NY, NY 10022

IL,IN,MI ,NJ,OH,PA,WI - David Katz; Box 822; Port Washington, NY 11050

DE,DC,MD,VA WYV =« A, J. Vander Waal; 75 E Wayne Av 310; Silver Springs,
MD 20901

Al and southern CA - Bob Letson; 4369 Mamilton St #4; San Diego, CA 92104

"—ih‘ ~--. 811 others - Ted Corbitt; Apt. 8H Sect. 4; 150 W 225 St; NY, NY 10463

P

/e

L L e s -
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THE ATHLETICS CONGRESS LONG DISTANCE RUNNING AND ROAD RUNNING COMhITTuE
CONMITTEE REPORT: Sub-Committee on Standards

P/:.//COMP:!IIT’.[‘EE MEMBERS: Ted Corbitt,Chairman,l150W.2255t.,#4,8H,NY,NY 10463

Dr.Ben Buckner,Ohio State U.,l958 Nell Ave.,Columbus, Oth 43314
Dr.David Costlll Human Performance Lab,. ,Ball State U.,Muncie, Ind.
Robert Letson, 4369 Hamilton St.,#4,5an Diego, Calif. ,92104
Dr.Tom Osler ,233 Pomona Ave., Glassboro, N.J. 08028

Dr.David Senechalle, 4803 Balcones Drlve.,Austln, Texas 78731
Allan sSteinfeld, 424 W.119th St.,Apt.45, NY,NY 10027

David Katz, Box 822 Port Washington, N.Y. 11050

Consultants: Aldo Scandurra,22 Nonett Place,Greenlawn,N.Y. 11740;
Dr.Allan Jones, 3717 Wildwood Drive, Endwell, N.Y. 13760; and John
Jewell,RRC of England 296 Barkham Road, Woklngham, Berkshlre,England.

The Sub-Committee on Standards Spent most of 1980 working on
COURSE CERTIFICATIORS. The 10,000 meters road race is currently the
most frequently organized new race in the USA.

The Committee is looking into the effects of an aiding wind on
running performances. It is testing the accuracy of measuring wheels
when pushed at various speeds. Standards are being developed for
certifying +tracks, mainly for 24 Hour Track Runs, which are increasing

There were 280 courses, including 83 marathons (21 re-certificat-
ions) certified through October of 1980. Committeeman Robert Letson
of San Diego, introduced the Calibrated Bicycle Method of Measuring
Road Courses into Mexico this year.

The Committee is studying proposed changes in some of the
measuring standards, submitted by Ken Young, National Running Dats
Center. All standards will be reviewed in consultation with the
Road Runners Club of England's Standards Committee to promote
international co-operation on standards.

The question of decentralization of the course certification
phase of the Standards Committee has been raised again. The
Committee proposes that each TAC Association, in a two year target,
establish a long distance race course measuring committee--to méasure
some courses, to evaluate and certify as accurate local course meas-
urements, on road, cross-country, and outdoor and indoor tfacks-—to
be supervised by Regional Chairmen. . ,

The Standards Committee would supervise the program, serve as
consultants and instructors to Regional and Local measuring officials,
certity Nat'l Championship Courses, and work on other standards duties.

£~ (See Appendix to report for additional details of proposal.)
o Report submitted by Theodore Corbitt, 11/10/80

QoA Cohdk™
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Ted Gr67T's "1980 " RopoeT

APPENDIX: Sub-Committee on Standards Report 11/10/80

GOAL: To decentralize the process of certifyingz of accurately
measured long distance running courses--road, cross-country,

and indoor and outdoor tracks--by the TAC's National LDRRCommittee,
through its sub-committee on standards.

PROPOSAL: That each TAC Association LDRRCommititee establish a
Long Distance Course Certification Committee, to encourage or
promote accurate measuring of long distance road courses, and to

certify those courses found, upon evaluation, t0 have been measured
accurately.

I.Each TAC LDRRC establish A Long Distance Running Course Measurement
and Certification Committee.

Chairman

Committee members
Volunteer surveyor
Trained course measurers /!
Course measurement evaluators ‘

B DUTIES
"7 oM i.veasure selected cources.
| ©O«+2.Cross—check selegiad course measurements in own or neighboring
area per request,
3.Determine if course has been measured accg;ajg]x (is certi-
fiable)
4.Locally certified courses submitted to Regional Certification
Chairman for approval , during first two yearg of 1local
eeunittee's existence.
5.Contact consultants as needed.
IT.5et up Regional Course Certification Committees
' Chairman
Nembers =
DUTIES
l.Advise and supervise local TAC Course Certification Committees.
2.During first two years check all locally certified course
paper work, as a learning/teaching tool. Option: cross-check
£ some measurements.

3.Serve as consultants for local certification committees.
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II1. |
TAC , i -

N

4

LD RRCommittee

TAC NATIONAL 7

TAC Nat'l IDRRC

Sub~Committee on
Standards

Regional TAC Long Distance -~
Running Course Measuring
and Certification Committee

LOCAL TAC ASSOCIATION TILUNG DISTANCE AND ROAD
RUNNING COMMITTEE: Sub-Committee on

Course certification

IV.TRAINING TO BE COURSE MEASUREMENT EVALUATORS

l.Regional or National Workshop
Week-end

!
or Long week-end Vj}

2.Written materials {K{} i e
3.Cassette tapes O (iy . ™
P
J ¢
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September 14, 1981

Mr. Bob Letson -
4369 Hamilton Street, #4
San Diego, CA 92104

Dear Bob,

Clain and I sure enjoyed your newsy letter. That is some
story about the invention of the Frisbee.

I'm afraid if we keep corresponding like this, neither of
us will get anything else decne.

I'11l try to look up Bruce McClean. I just did. Therds no
listing in the phone hank and I just called information and they
-have nothing. Am I spelling it right? .

I guess I never told you how I invented the counter. It
was written up in Running Times a few years ago but that was
before they went national. It was still a regional magazine,

I ran cross-country in high school and college (Penn State)
and was always interested in measurements. I laid off running
for ten years . (I graduated in 1958 from Penn State with a
degree in Engineering Science and stayed around for a year to
get a M.S, in Engineering Mechanics. I then went to Purdue in
1959 and got a Ph. D. in late 1963 in Engineering Sciences. My
thesis was on the theory of wave propagation in optical fibers.)
In 1968 I started running again after readj*jCooper's Aerobics.
In 1970 I ran a local "20 kilometer" race and ran an unbelievable
time. I checked the course with my car (after calibratine it
on msn Interstate highway.)) I found it to be about 11.4 miles.
As it happened, this was the last year for the race since the
priest who had run it was retiring. A couple of us decided to
pick it up and also to form a running club, The Triple Cities
Runners n1lunh, which I have been president (read dictator) of
ever since, We found a new course and I read an article in
Runner's World about measuring courses. A friend of mine gave
me an elapsed time meter that had been salvaged from an old IBM
machine., It was made by Veeder Root and is just like the ones
Clain uses now but it was metal and die cast. I still have it.
It says on the end, "The Veeder M'F'G. CO., HARTFORD, CONN.,
U.S.A., PATENTED OCT. 22, 1895, AUG 15, 1911" I got the counter
i but didn't know what to do with it. I stopped by a local
bicycle shop and the owner had a box full of odometer gears.,
It seems people buy new odometer/speedometers when they break
but the gear is still okay. I féund one that looked like it
' would work, I then put the gear on the bike and wired the
~ counter to the fork so that the squared off end stuck in the
gear. This was in 1971. I measured the course (3 times before
I made Ted happy) and forgot about it. 1In 1972 Ted asked me
for details on the device I had used. I went back to the bike




ST TR e SR e T . AL L T TR N IR

i vSTasd) ’j,sz,

spSnop to find out how to order gears, The owner just said it
e from Japan. That was no help. I then started looking at &
odbmeter/speedometers in stores. I finally found a_Stewart

Watner and the directions had replacement part numbers. Just
Nﬁﬁat I needed. I bought one for Clain's bike, He was 8 then.

I wrote to Stewart Warner and they gave me the addresses of

a few distributors in upstate New York. I wrote to one in
Syracuse and ordered the part. I think it took a couple of

months to get. The counter was tougher. I looked up Veeder-

Root in the Thomas Directory and wrote to them. They gave me

a catalog and the name of a local distributor. The catalog

had a counter that looked just like the o0ld one. It cost about
$6.00 ($3.98 in quantities over 100) so I ordered one, However,
Veeder-Root will not handle orders under $50,00. I told them

to wait until other Veeder-Root orders came in. They even

called me once to see if I still wanted it. After about three
months I got the counter. At this point I realized that the
counter should not oe wired to the fork but shoulid be an

integral part of the gear. That's when I came up with the present
wiring arrangement., I thought I was done. I made an engineering
drawing of the entire thing, included instructions for making

it, and sent it off to fed, He said he could not expect his
user's to be able to saw, file, and wire. Wouldn't I make

30 to hold him over until he got someone to manufacture the

star wheel counter, (At least I think this was what he was
referring to.) He said he would buy 15 of them. At this point

I asked Clain if he wanted to help. I didn't want to get in- ~
volved, At first Clain only cut off the gear and I did the rest.
He made $1.00 per counter and I made nothing. They cost $8.25.
Remember? Then Clain began filing off the counter shaft and
eventually did the wiring., He also took over all the paper

work, My only involvment is picking up the counters at the
distributor. At first I had to advance Clain money but he

shortly became self-sufficient. '

Never in our wildest dreams did we imagine Clain selling the
quantity he does, He has learned a lot from it.

One of the possible things to do with the business when Clain
graduates is to sell it. Would you be interested? It's a lot
of work without great rewards. It's a great business for a
kid., I'm not sure Clain is serious so just regard this as

a query of interest.

I take it you're not married since I don't see how a wife could
put up with all you do for running. :

I wrote to Ken Young this evening asking about what you said
about people sending floppy disks to him with race results.
I suggested, it could even be done over phone lines. Then
there wouldn't be the problem of incompatable disks.

Our running club has been scoring meets with an IBM 5110
computer since 1977. I would like to get an IBM Personal Computer
and do it on that. However, it is a lot of money. . N



z
5 Since you seem interested, I'll fill you in on what I do at IBM.
- You can skip this part if you find it boring.

I joined IBM in November 1963 in the Mathematical Sciences
Department., I worked for several years on the TIBM Blodd Cell
Separator, This work led to the development of the IBM Blood
Cell Processor. The BCP is used to washglycerol from thawed,
frozen blood. It is also used to wash plasma from blood to
reduce chance of hepatit@#s and transfusion reactions. I have
three patents on the machine and I was the person who developed
the concept. I've installed BCS's in Mayo Clinicj; Rome, Italy;
Barcelona, Spain; and Dublin, Ireland.

During my early years I reviewed three books on fiber optics
for the Journal of the Optical Society of America.,

After leaving the blood work I worked in motion control using
mlcroprocessors. They were very new at the time., I learned

to program 6800's, Fairchild F8's, MOS 6502's. I wrote assemblers
for these plus Intel 8080, Intel 8048, and DEC PDP-8 (!), all

in APL. Another fellow and I am author's of IBM's APL GRAPHPAK.
CRAPHPAK is now included as an integral part of APL and produces
plots on color tubes and other devices.

I'1l include a copy of jresults from one of our running club's
recent informal meets. We do all the record keeping on a 5100, °
The Explorers help with this but I wrote the programs. For
scoring the big meets, the program was written by a kid who is

17 now but started on it when he was 12 and had a working version
the first year which we used.

You know about Clain but I should mention my other two. Kendra
is @ junior at Lehigh University in Bethlehem, PA in Industrial
Engineering. Adele is a high school junior (president of her
class). We adopted her from Korea when she was two. My. long
suffering wife is a nursery school teacher. She has taught
nursery school since 1970 (I think) and is now co-director of
the school. Tonight she is giving a talk to the parents telling
them what the school hopes to accomplish this year. :

I didn't mean this letter to be an autobiography or a brag sheet
but I'1ll leave that for you to judge.

I sure hope I get to San Diego some day and can meet you in
person., By the way, do you still run? I just hear about the
course measurments. My best times are:s 37:30 for 10K, 1:19:30
for 20K, 57:15 for 15K, 3:18 far Marathon (ugh). I have never
trained properly for a marathogf-\_
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Alan L. Jones
3717 Wilclwood Drive TS
Emlwel], New York 13760

May 26, 1978

Dear Bob,

Thanks for your order of 10 counters.,
When your order arrived Clain had a back-log
of about 30 orders. He has had a heck of a
time getting the bicycle odometer gears from
Stewart-Warner. They have lost his order twice
and only ship after a couple of calls from our
distrbbutor. He hasg now sold over 500 counters
since starting in 1973. He really enjoys the
business but gets depressed when he gets
behind on orders because he lakes to respond
quigkly to¥orders. ‘He has sold 173 so far in
197381

He really appreciates your letters of
endorsement., In all the years we have been
doing this I have only certified two courses--
a 20K and a 15K. How many have you done?

It looks like I'1ll do at least two more this
summer due to the running revolution. Everyone
wants to hold a race,

Clain's gotten some nice publicity,
Running Times magazine (Eastern US) ran a
short article with a picture about his business.
Also, the local paper ran a nice piece on him
with a couple of pictures,

Thanks for the copy of your report to
Ted Corbitt. That will help me in preparing
for my next measuring.certification application,

I was out to San Jose and San Franeisco
in March but haven't been to Southern Calif.
for a long time, If I do I'd like to look

you up,
l)/ ke -
/

9 Yours in running.

P.S. I ran the Boston Marathon this year for
the first time since 1973, My brother came

in from Boulder, Colo. and we ran together the
whole way--3:118:145,
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Y 3717 Wildwood Drive
- Endwell, NY 13760
September 6, 1981

Mr. Bob Letson

San Diego Certification Committee
4369 Hamilton Street, #4

San Diego, CA 92104

Dear Bob,

Thank you §ery much for the copy of "Certified Road Race
Courses, San Diego County, California". It is a beautiful
piece of work. Also, thanks for the Letson Pace Mates,

You had mentioned some time ago to Clain about an
investment that hadn't panned out. I assume you mean this
device. I think you did a really good job. I have a Riegel
device which is also good but yours has the advantage of
a method to compute the time per mile for any distance.

Do you have a background in mathematics which allowed you
to produce the Pace Mate? :

Clain is over the 1900 mark in counter sales. They keep
coming in at the rate of 400 per year. This has been the rate
ever since Jim Fixx's book hit the market. (Fixx will be
running in a local race this coming weekend. They are having
him come to talk at the dinner the night before.) Clain is
caught up for the first time this year (except for an order
of 100 from the Canadian Track and Field Association). He
had a terrible time in the spring when the company that makes
the gears went on strike. Then when the strike was over they
seemed to show no interest in filling our order. We just
got over 200 more gears from them and have ordered 500 more.
If that comes in Clain should be set for quite awhile. However,
Clain will be (probably) leaving for college a year from now.
He hasn't decided what to do with the business. In weaker
- moments I think about carrying it for him during the winter
months. We'll see what happens. He has been doing this for
eight years now. He recently looked back at his early orders
and found you ordered your first counter on December 2, 1973
(which was Clain's number #22) and then ordered five more
on December 22, 1973. His very first one was sold to Ted
Corbitt on October 1, 1973.

You have commented several times about the increasing
cost of the device. However, it has exactly tracked the
cost of living since the $10.00 price in early 1974, Also,
his costs have gone up at about the same rate. Therefore,
when figured in constant dollars, -his profit has been
constant,



After the next 100 are sold, Clain will convert to a
six digit counter. This is after a lot of urging from Ted.
Clain delayed on selling this due to the price hike but by
going to larger orders of parts to get a better price break,
he thinks he will be able to sell the new one at the old
price of $17.00 for awhile. However, due to the higher
cost of the counter, I am afraid a price hike will come
sooner than it would have otherwise. I am sure you will
be glad to see a six digit counter.

If you don't mind a personal question, what do you do
for a living? For your information, I am a senior engineer
at IBM in computer graphics. Clain is trying to decide
what he will take in college, He is leaning toward statistics
right now,

Thanks again for the report and the Pace Mates. I think
every area of the country needs a "Bob Letson".

g; ,f' : Sincerely, #
M 2. o
?ﬁ : Alan Jones




PROPOSED CHANGES IN COURSE CERTIFICATION o
STANDARDS 5%

The average of the two (or more) measurements can not be less than
the advertised distance. For example, a 10 km course cannot measure
9.999 km and yualify for records at 10 knm.

The standard deviation of the mean measurement cannot exceed 0. U&?
of the advertised distance. For example, the allowable error in

. the measurement for a marathon would be 18 5 yds. Suppose the
following measurements were made:

A 46,145 yds
B 46,195 yds

_ error is 25 yd (take another measuremeﬁt)
£ BETYS vdE

error is 14.5 yds (acceptable)

For a marathon to yualify on the basis of only two measurements,
the measurements could not differ by more than 37 yds, otherwise
a third measurement would be required. A 10 km course could

qualify if the difference between the two measurements were less
than 8 meters.

ourses; mus measurcd along the straight-line distance'that a =
runner- could follow and remain on_;hg_aaxgmgnt (or within the curbs

Courses may not be measured more than 50 cm from the curb when the
course follows an inside curve (curb or edge of pavement has a
smaller radius of curvature than the course). i
b7 ; i :
Course must not have more than 115° of total curvature per kl}ometer

iE it 1is measured 50 cm from the

The error is 2%roar where Ar is the radial distance between the one
foot from the curb (or eight inches without curb) allowed for track
measurements and where the course measurement is taken (50 cm).

106 - 30 em =

in51de curve.

qurently; Ar 70 cm with an error of 4.4 meters in

3a0r-of, curvature . . «. .

36 cm = 20 em with an error of 405 metezs iw
; 36U of curvature y

To keep this source of error (which is biased) to the same 0. 04%
limit, only 115~ of curvature can be allowed per kllometer

A two lpop, 10 km course has 720°
or 7290/km (acceptable).

Proposed, Or = .50 -

of curvature (with no concavitiesy

5 ;

Courses with greater total curvature than 115 per kilometer pust be.
measured in accordance with track gu1de1xnes (one foot from a curb ox
eight ipches from an uncurbed curvc)

Currently certified coufses featiired 100 cm from the curve are R
withln the error limits if the total curvature does not exceed . .3

g5 per kllometer Lt e 5
m\e abeve was Sw‘i“‘fza Us b.o\ ‘eia.m L{O(mg :
Houn Q_Uo_ﬁmm w,
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U\Nf\w&s oF KeN YOUNGS PRoPOSALS

C 4. THIS INVOLVES 3 ASPECTS OF RACES: THE CoURSE,
THE EVENT, AND THE RECORDS.

CoURSE : I AGREE THRT THE OFFICIAL CERTIFIED
. LENGTH oF A RACE COURSE SHoULD BE

f2 7 THE AVERAGE OF AT LERYT Twe “GooD”
MEASLREMENTS. ’ : : .
cvenT: THE NATIONAL AC STANDARDS COMMITTEE CURRENTLY
——"  Does NoT CERTIFY EVENTS. NEVERTHELESS,
I AGRSE THAT THE “ANERTIED LeneTH"
SHoULD RE THE CFFICIAL CERTIFEED LENGTH.
CERTIEICATION OF EVENTS ofeNS 0P A NEW &
PANDORA'S RoX OF PROBLEMS.
RecoRDS: I AM (N FAVOR ofF MAINTAINING Two CRTECORIES
OF RECORDS:
"STANDARD' PERFORMANCES ON COURSER
' WHOSE CERTIFIED LENGTH (S
EQUAL To OR LONGER THAN
TUe STHIDARD DISTANCE.
C " ESTIMATED" PERFORMANCES oN  NoN-STRIDARD
ng. COURSES WHOSE OFF (CIAL
CeRTIFIEIENGTH IS LONGER.
Wt O ST T e
( G TN ( TRemenbdou
M @é) \p s W(AL VALUE FoR (T Resceues peik,\;lb .
Y}‘/L& ORLIVION PERFORMANCES THAT
‘ @(c @ " WoLLD OTHERWKE € “NuAUFIED,

AND IT DOES NOT INTERFERE,
WTH "“STAUDARD PERERMANCES"
V ESTIMATES SHoULD BE BASed
Uben NERAGE SPeED.

2. Ken's RecomMeNDdED ToLERANCGS (E =~ + -
IS ACHIEVARLE , BUT IS C 47 E 228 = 4 PR TTaC
LM M ’g i OFTEN EXCEEDED. A MoRE LIVERRLE
] =
leHT B& 1 {%% - Z?AEDS/?WIQE TotaAL. I woLwn ADD

THAT THE MeEASUREMENT THAT SHOUWD RE RETECTED IS THE
ONE THRT woUld CcRERTE A SHORT CoURSE <F<r€
IF A= U6 WUS ¥d AND R= UG 195 SKRTPLET

D
SHOOLD BE RETECTED), FoR A SPeciFic CouRd .,

CAUTION = EMPHASIS ON TOLERANCE (NSURES CoNSISTENCY,
CALTION euUT
TeES NoT (NSURE AcdRACY., T'Ve withs '
s N ; TResSSeEd  Cons i STesT
PARDS 0 i —— UNSTERDY  RICY

7 CLETS RipE
WELICEE o8 ROHT Se onue (NSTERD oF &iogie%i Zf >




"REMAIN oN PRVEMENT'? ‘“wITHIN THE coRRs"? 2 e
TWe Seen RACES WHERE RUNNERS Go oN ‘DIQT/GQ(-\SS

AND TUMP oNAFF CuRBS. & B LOORDIN
To MEASORE “THE SHORTEST RoOUTE THAT CAn BE TRKEN
CLNMBRLE _(MLTS  oF THE CoUR s1cm t g

T THe “RUNNABLE LWNITST(See APEnDIX A).

4. L50 e MAXIMUM' SEEMS LIKE A Gocd ReCoMMENDED

7 GupeLnNe |

AL CoULRSES 1o Re MERSURED 1Z2-iNcHES-FRsM- CURR

OR B-INAHES-FRoM-LINE.
UNEORTONATELY, MOST ROAD COURRES ARE NOT Al Well

DEFINED AS A TRACK. OFTEN THE EDGE OF RUNNING
ROUTE 1R INDISTINCT, OR CHOICES ARE PossiBlLE  SUCH AS
TUMPING oNTO A SIDEWALKK 0R ACROSY

ARCUND )
PREVMENS(VE RULE wWoULDd BE To ‘MEASURE THE

SHORTEST RoUTE THAT CAN BE RUN BY TUE WINNER
OF THE RACE ‘.

General GMmMeNT

./,é&oe WMMM 4AJ472—&,4W
S ppample, 2 Mﬁ 3

MeRSURE THE SHORTEST RodTE THAT cAN
Re RUN BY TUE WUNER oF THE RAGE.
— i

Lordd Be AS AQCLURATE AS PoSNBUS.
Do NET MAKE ANY APPROX(IMATIONS,

4

{309 Hamucron St 4
Shn Diece, A 2104

Now. o, (180



.q N;FEND\X A_‘ .

The key To ACCURACY (8 To PEFINE EYACTLY WHERE
THE . RUNMING RoUTE LIGS WTHIN THE (EFT—HAND AND
PIGHT-HAND LINMTS oF THE RUNNARLE SURFACK.

THE FIRST STEP 1S To DEFING THE LEET-HAND AND
/ RIGHT-HAND  LIMITS OF THE CouRSE,.. THE NexT STef 1S
T DEFINE THE SHORTEST QUNNING ROUTE WITHIN

TUESE LIMITS. : ~

MENTIRE  RoAD

EXANPLES :

U OIGUT HALE"

{Mq ez, We Coea aHKauds
0%‘4«.( g7 unaing Mne for “RGHTAEFT SRE"
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0')?\ - \ AprenDix B

CeERTIFICATION OF RACES
Mu-éa/,é s
L 1. DieeuAaiLt  ROMNERS @wHO DEPART FRoM THE
£A MARKED COURSE T6 REDUCE “TUE DISTANCE.
2. VERIEY THE ExACT RUNNING RoUTE. A MRP
oF THE ACTUAL RoUTE Thrken SHoULD 8 DRALM.
2. ComPARE TME ACTUAL RUNNING RoUTE WITHE THE
(ERTIAED ROUTE, UST AL DBCREFANCES. N
M&MW&G—E%G—W < 33
CERRFED; s
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17 September 1981

Tom Benjamin
P. O. Box 8715
San Francisco, CA 94128

RE: Certification
Dear Tom,

It's good to hear that the Bay Area is trying to get organized,
which is not easy to do in such a large metropolitan area.

The only logical method is to have several local certifiers.

I know from experience that this is a job that is not necessarily
"appointed", as much as it is '"assumed'. Anyone with artistic
ability, patience, love for the sport, can do it simply by just
beginning to do it, as I did. It certainly does help if a local
club/group selects an individual (I was initially appointed by
Bill Gookin to certify the club's courses) because this creates

a feeling of support. But this is not necessary. I would encourage
anyone to try. And this also means being creative. Which means
that old ways/standards can be questioned/tested/ignored/revised
to suit local needs. The only National Standards are to be as
accurate as possible, and communicate.

The most useful guarantee for accurate courses is to:
1. Create many convenient certified 880 yard calibration courses,
2. Sell many Jones counters,
3. Give recognition (e.g. certificates) to people who do a
good job. ’

I'm afraid I may have given you too much information in the enclosed
files. I hope this does not overwhelm you. If it does, you have

rny pernission to throw it all in the trash can. Nevertheless, it
represents many years of study and experience. This has been my
labor of love, a memorial to Frank Townsend and Bill Hargus who died
in 1975. The certifications in San Diego are my monument to their
nemory, hopefully a living one. And it is also a monument to the
honesty and heroic drive of a humble man who spends most of his

time rehabilitating handicapped children, Ted Corbitt.

Respectfully,

foe #Zer,

Robert. A. Letson
4369 Hamilton St. #4

OFFICES IN PR!NCIPALSS'I“EJ)‘;F%BGH&A ‘I‘%E woé?LD




Oct. 30, 1981

TOTAL RACE SYSTEMS

rlo' " P.O.BOX 8715

SAN FRANCISCO, CA. 94128

Dear Nancy:

Enclosed you'll find a packet of information I gave everyone . at the

T.A.C.=R.R.C.A, course certification meeting at my place Oct, 15 This

material is primarily from Bob Letson in San Diego. He is one of the four

Regional Certification Chairman working with Ted Corbitt,

Hopefully it will give you and anyone else in your area insight into

the reasons and history of the present National Course Certification program

under Ted Corbitt, It will also give you an idea of what Bob Letson's

approach is in San Diego.

In our meeting of Oct. 15, we broke the greater bay area down into

eight districts or zones ( hopefully with more added as time goes on),

Each Regional District or Zone would be manned by someone from that area

who has shown interest and/or expertise in course certification according

to the guidelines laid down by Ted Corbitt and the National Standards

Committee.

The preliminary format looks like this,

ZONE A.)
ZONE B.)
ZONE C,)

ZONE D.)

ZONE E,)
ZONE F,)

ZONE G.)

ZONE H.)

Santa Rosa and Sonoma County, Mike McGuire of the Empire
Running Clul.

Marin County, Kees Tuinzing and Jeff Blaine of the Tamalpa
Running Clup,

San Francisco County, myself, Tom Benjamin of the Pamakid and
Dolphin South End Running Clubs.

San Mateo County, Sheldon Gersh who is now co-ordinating our
first steps in this Regional set-up through his position as
the current LDR-TAC Course Certification Chairman, (Sheldon
should be sending you something in the mail)

Santa Clara County and San Jose, Ron Grayson and Tom Knight
of the West Valley Track Club.

Southern Alameda Coﬁnty( everything south of Oakland),Pete
Shandera of the Sunrise Track Cluj,

Northern Alameda County, Oakland north including the Richmond
and El Cerrito areas-- Carl Wisser and John Notch of.the

Lake Merrit Joggers and Striders and Nor Cal Seniors,’

The rest of Contra Costa County-- Nancy Lewis race director

of the Devil MOUNTAIN Race,



PAGE IT.

TOTAL RACE SYSTEMS
-P.0.BOX 8715
SAN FRANCISCO, CA. 94128

Each Zone Chairmen is asked to compile or copy, the course map and
all pertinent course certification information(ie. exact start and finish

race route etc,) of each Nationally Certified Race Course in his or her area

( see enclosed list-- complete thru Sept 1, 1981 from information gathered
from the N.R.D.C. newsletter). You can use Bob Letson's format as a guide
in compiling this information. This format can be found on the last two
pages of part D of your handout, Hopefully, after several months each Region:
Zone Rep., will have all of his/her local information completed and turned
in to Sheldon Gersh of myself for publication in a Greater Day Area Course
Certification Guide. It is hoped also, that the Regional Reps. will make
their knowledge and expertise available to interested parties in their
regions,
If we can make this general structure work, in possibly a year or so,

we will be able to demonstate to Ted Corbitt and the National Standards
~ Committee our competancy in course certification. With this demonstrated
success, I think, we have a good chance of having Ted and the National
Standards Committee grant a local Bay Area individual or committee, the

power to accept, evaluate, and grant a National Certification for local

race courses, Once we establish a strong local program of course
certification, as they have in San Diego, Isee this as a redl possibilty.
Please direct any questions concerning the enclosed material, the ideas

and objectives of the Regional Commititee, or anything else, to Sheldon or
myself,

Thanks for ur interest,

Tom Benjap4 62-‘\\\

P.0. BOX 8715
San Francisco, Ca,

94128




TABLE OF CONTENTS

Ted Corbitt; and the National Standards Committeet's ideas on
decentralizing authority over National Certification of road
racing courses.,

The masthead for the National Running Data Center's (N.R.D.C.)
newsletter, (Sub. $15,00 yr.) They have the final say on who
holds National records on the road, as well as, the courses
which have been Nationally Certified thfough Ted Corbitt,
Techniques, tolerences, and forms for laying out a Nationally
Certified Race Course as used by Regional T,A.C./R.R.C.A Rep.
Bob Letson (S. Calf, & Az, )

Certification examples and correspondence between Bob Letson
and Ted Corbitt,

Ken Ydung's proposals to Ted Corbitt on course certification ii
and Bob Letson's anaysis of these proposals at Ted Corbitt's

request,

The complete list of Greatef Bay Area Nationally Certified

Race Courses, compiled from information the N.R.D.C. has

received from Ted Corbitt as of Sept., 1, 1981,

Bob Letson's suggestions to Ted Corbitt on timing of road races,

a variation of which ( using the three back~up approach) is now

being used by Kees Tuinzing in Marin County and Scotf Thomasen in

San Francisco, |

A condensed version of Bob Letson's yearly CERTIFIED ROAD RACING
COURSES OF SAN DIEGO COUNTY. This booklet is complete, except I've
only included one example of both a calibrated & mile course and

a race course itself, Hopefully the Greater Bay Area can put something
like this together,using a regional approach, with a number of
individuals involved.

Correspondence between Bob Lotson and Dr. Alan Jones( Clain's father)
regarding the invention and current status of the "Clain Jones Counter',

Names, Adresses, and Phone numbers of individuals who have Nationally

-Certified Race Courses, as well as, individuals who have expressed an

interest in the process at our Sept.and Oct, meetings, If you know

of anyone in your area whose interested, please let me know,

Tom Benjamin
P.0O. BOX 8715
= San Francisco, Ca,
ol128
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&P TOTAL RACE SYSTEMS
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415-221-2195~h

--------------------- CONTACTS FOR BAY AREA COURSE CERTIFICATION=—ccccammamaa——

PERSONEL
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7o
8.

9.
10,
11.

P | 2 .
13,

14,

15.
16,

17.

18.

Pete Shandera- 7849 Greenly Dr. Oakland,Ca, 94605-415-845-5200-w, 636-0981~H
Carl Wisser- 2608 Ninth St, Berkely,Ca, 94710-415-549-3687~-H

Len Wallach~ 1060 Continentals Way#104 Belmont,Ca, 94002~ L415-593-2788-H
Sheldon Gersh- 316 N, El Camino Real#112 San Mateo,Ca, OUUO1=415-342-7041~H
Ron Grayson~ 19 Showers Dr.#479 Mtn. View,Ca, 9u0h0-h15-9h1-6399_n/4823?§36;B

Tom Knight- 724 Arastradero Rd.#107 Palo Alto,Ca, 94306- 415-856=~3349-1/
‘ 854~3300-ext., 2065-B

Mike McGuire- 3605 Aaron Dr. Santa Rosa,Ca. 95404- 707-542-6687~H
Kees Tuinzing- 627 Gallerita Way San Raphael, Ca, 94903~ 415-479-3839-b
472-7917=h
Royal Mason- 2630 45th Ave., San Francisco,Ca, 94116~ 415-564=5102=-H
John Notch- 230 Marlow Dr. Oakland, Ca, 94605~ 415-562-2210~H

Scott Thomason~ 110 Lenox Way San Francisco,Ca, 94127~ 415-564-4771-H
681-6616-H

Tom Benjamin- P.O, Dox 8715 San Francisco,Ca, 94128-415-221-2195-H
877-1231-B M/T/W
Bob Letson- L4369 Hamilton St. #4 San Diego,Ca, 92104~ 714=298-0924-H
225-8401-ext 253-B
Ted Corbitt- 150 W, 225th St. Apt. 8h Sect. 4 N.Y.,N.Y. 10463-212=562-7393-H

Ken Young- P.O, Box 42888 Tucson, Az, 85733- 602-626-~3188-I
also c/o Atmos%?er%f Physics Dept. Univ. of Arizona 602-=626-~1211-w
Bob Martin- P,0, Box 428 Tucson,Az, 85733~ 602-323-2223~0ct-May

also Trail West P.0.BOXK 60 Buena Vista,Co, 303=395=2536-June~Sept., Zip81211
Alan and Clain Jones- 3717 Wildwood Dr, Endwell, N.Y. 13760~607-754-2339-H

Joe Oakes-518 Outlook Dr, Los Altos,Ca, 94022- 415-9415530-H

19, Jack Leydig~ P.,0., Box1551 San Mateo, CA., 94401~ 415-341-3119-Eves.
20, Nancy Lewis~ 50 Corwin Dr, Alamo, Ca, 94507~ 415-837-8030 or 837-9187
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DATE: February 16, 1982 l? gﬁ

I FROM: Carl Wisser
2608 Ninth Street ‘/ %
Berkeley, CA 94710 )M’
(415) 549-3687

quO: Bay Area Nine Counties Race Course Certifiers
(See enclosed list)

rﬁ> RE: Organizational Meeting & Certification Seminar
Saturday, March 20th, 9aAM to 3 PM
7700 Edgewater Drive, Oakland, Ca
(See map)

ENCLOSURES: Certifiers List
Location Map
Sample Course Certification

The enclosed list, complete with addresses and phone numbers was
compiled with the help of Tom Knight and Tom Benjamin. The list
is made up primarily of people who we know have certified at least
one race course nationally in the past two years and have shown an
interest in upgrading the race certification standards in our area.

In an effort to move this notion forward, we have organized a "Race
Course Certifiers Day" seminar and organizational meeting.

Our get together is specifically designed to bring together this
group for the purpose of meeting one another, sharing information,
reviewing certification methods, techniques and problems, and the
setting up of our organization (complete with chairman, logo (letter-
head) mailing address and modus operandi). The members of which

will be instrumental in the "official"*certification of race courses.

Tom Knight and Tom Benjamin will be leading the seminar and we will
be also joined for the day by Bob Letson.

Bob Letson, who resides in San Diego, is the official National Cert-
ifier for the southwest region and has agreed to extend his territory
to include our area. (Northern California) Bob sets very high stand-
ards in his course work and as a National Certifier* His approval
is tantamount to Ted Corbitt's approval. Bob is expecting to get a
lot of help from our group and is delighted with the seminar.

We will be measuring a calibrated mile with an electronic device as
well as doing some tape work. We will be measuring a very irregular
loop course of a mile or so in length against a "known" measurement.
We will then move indoors, to write up our results and hold discuss-
ions regarding all aspects of the certification process. Afterwhich,
we will have a short meeting (given that we have the strength) re-
garding our organizational set up.

Please bring the following:
e -Bicycle and Jones counter+ or other measuring device
e -Note books and pencils
* P.,A. L.D.R. T.A.C. :
** On the board of the National Standards Committee under Ted Corbitt
+ Tom Benjamin has extra counters




TO: Bay Area Nine Counties Race Course Certifiers
FROM: Carl Wisser

February 16, 1982
Page 2

There are restaurants in the area and Bob Letson and I will be
having breakfast at Carrow's (see map) at 8:00AM for those who
can join us.

This is a very exciting event and I look forward to seeing you

all there. Please let me know as soon as you can if you will be
attending. By the way, if you can't attend and you want to send
someone else or you have someone in addition in mind who you think
would benefit the group, please be very selective (our initial
criteria is that the person has certified a course nationally
during the past two years), and forward his or her name with your
response.

Rega ¢;(Ei/)
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\r’ March 14, 1982

Dear Alvin: @H““’Q

Enclosed are correspondence collected over the past 6 months on the progression
of events in the Bay Area, regarding changing and upgrading our course
certification program.

Section A. Includes correspondence 1've received concerning problems in the
Bay Area Course Certification Program, and possible solutions as outlined by
National Standards Committee member Bob Letson of San Diego.

Section B. Includes a letter sent out to all known Bay Area and Northern
Californis course certifiers, concerning a planned Course Certification Seminar
to be held this March 20, 1982. The purpose of this seminar will be to aguaint
all potential course certifiers with the most up to date information on the
techniques of our trade,.We will use information provided from National
Standards Committee member, Bob letson, local surveyor Hans Haselbach, and
information gather by myself, Tom Knight, and Carl Wisser. At this meeting, we
plan to elect a new PA-IDR-TAC course certification chairman and a course
certification Executive Board. I intend to place Carl Wissers' name in
nomination for the chairmanship. Carl has shown a greay deal of enthusiasm
for this task as evidenced by his coordinating this seminar. Unlike several
other qualified people, Carl has indicated he has the time to devote to this
task and is interested in taking it on. We also hope the guidelines set up
at this seminar will provide a much more useful and organized course
cerfification program for the Northern California area.

Section €. Includes Ted Corbitts' ideas on diversification of course
certificayion power down to a more local level approach.

Section D. Includes an example of the map, statistics, and certificate issued
by Bob Letson in San Diego. A campilation of all such approved race courses

is published in phamplet form once a year in San Diego for use by the local
running commnity. It also seyves as an inducement to all San Diego race
directors to get their races certified and included in the next years book.
This is something I would like to see happen in our area through the office

of our local Course Certification Chairman.

To capsulize— Our needs locally are as foliows :

1. The need of a local Course Certification Chairman. He would have the power
to issue a provisional certificate of accuracy for a prospective race course.
This would greatly increase the commnications problems we've experienced
locally in recent years. It would also facilitate accurate records on a local
level. This has been missing in most cases leaving large gaps in our knowledge
on the exact perameters of existing race courses. In many cases, the person
who originally certified the cousse is no longer known. Therefore keeping

CONDUCTED BY PAMAKID RUNNERS
PO Box 27385 (415) 564 4771 San Francrsco. Catiforria 94127



_San Francisco Marathon

Page 2.

local records of all certified courses is a very real practical necessity.

2. This individual would need funding to carry out his duties. Money for copying
and mailing of these proposals to both the National Office and back to the race
certifier, as well as, copies for the local office files. Money for rental of
an EDM electronic measuring device whose main use would be setting up of as

many calibrated 4 mile, 1 mile, and lkilometer courses as possible to insure
standardization and accuracy for all local course certifiers. A surveying
concern in the Bay Area has agreed to rent their electronic meter for a

minimum fee of $40.00 dollars a day. Because of the relative speed of measuring
with this device, a number of calibrated miles could be set up in just a single
days use. It probably would not entail more than 2-3 uses per year to set up

a1l the calibrated miles we would need in the Greater Bay Area. To insure
proper service, to the running community, the local certification chairman should
probably be campensated somehow. If he is to do a proper job, a great number
of hours of work are needed. Funding can perhaps come from part of the TAC dues
paid by the local runner for his TAC card each year, or a course certification
fee could be applied to every application he receives fpr approval. For instance,
a $10.00 processing charge, applied to every application for a certified race
course. Having Nationally Certified 14 race courses to date, I think this fee
is more than fair considering the amount of time and expertssethat should be
applied to each proposal.

3. Coupled with the. duties of processing course certification applications, I
Feel it is imperative that a local record be kept of the course map indicating
as exactly as possible where the Start/Finish and intermediate mile/kilometer
marks are locatedon that particular course. This would help alleviate any
questions locally, when that particular race course is to be used in future
years by other groups. Hopefully this information would be published once a year
in phanmplet form. National Standards Committee rember Bob Letson does this in
San Diego. ( See enclosed example Section D. )

4, Finally I feel a bi-yearly seminar on the current principals and techniques
of Course Certification should be offered by the local TAC Course Certification
Chairman to anyone interested in the running community. This would help to
demystify the procedures of course certification and encourage more races and
race directors to accuratley measure their courses according to national TAC
guidlines.

If these four suggestions are implemented on the local level, it will be of
significant service to the local Running Community and to the National TAC

as well. With the TAC supplying this service locally, the benefits obtained by
the local Running Commmnity from this service should be worth the price of a
TAE Card alone. If I could get your thoughts on the funding aspect of this

CONDUCTED BY PAMAKID RUNNERS
PO Bo» 27385 (415) 564 4771 Son Froncisco, Colifornia 94127
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Page 3.

proposal, as well as any other thoughts about the decentralizing of the
power to issue provisional certificates for accuracy on proposals for course
certification submitted to the local chairman,.

I feel now is the time we start looking at updating the National as well as,
the Regional structure for Course Certification. A more systematic set of

guidelines is needed to help in the implimentation of new Regional Cousse
Certification Camittees such as ours in the Greater Bay Area. We would love
to see a booklet issued by the National Standards Committee. A booklet not only
informing the local certi¥iers of current techniques and standards for course
certification, but also setling up procedures for decentralizing the authority
for course certification to a more workable and useful local level.

i -
omas R. Benjamin

Course Coordinator, S.F. Marathon
80 Stonestown Mall, Suite 115
San Francisco, Ca. 94132
415-681-2322-B, 415-221-2195-H

P

CONDUCTED BY PAMAKID RUNNERS
PO. Dox 27385 (415) 564-4771 Son Francisco. Califorrio 94127



National Governing Body for Athletics in the United States

The

nu"eu’c congrcss Pacific Association .

Board of Athletics

Usp b Publisled JZZ'.&' alier
)V TRUTH IN RUNNING Mgfaﬂ / ’;‘é‘ ‘ﬁ‘w

Tt is an undeniable right (and need) of most runners to know that
the distances they race are reasonably accurate so that each can assess
conditioning by comparing running times against standard racing distances.
No victory is as hollow as a P.R. gained on a short course!

This right, carried to its fullest development, is the basis for the
establishment of the National Standards Committee under Ted Corbitt which
oversees the accurate measurement and certification of all nationally
certified roadrace courses; this right is also the force behind the
National Running Data Center in Tucson, Arizona under the direction of
Ken Young. The Data Center collects and keeps all road racing age group
records in the United States. Records are recognized only on nationally
certified courses.

To aid in this process, locally, there is now a seven member cert-
jfication committee located in the greater bay area. Sponsored in part
by the TAC, the committee is recognized by Ted Corbitt and processes its
course accuracy applications by checking and certifying applications on
a local level and sending them on for a final check and certification on
a national level by Ted Corbitt and the National Standards Committee.
Notification of courses which have been so certified is sent on to the
National Running Data Center.

The Greater Bay Area Certification Committee has three main func-

tions: 1. Course Measurement by providing "How to do it" packets for
those who want to do their own course measurement and by providing a
course measurement service for a modest fee. 2. Record Keeping by being
able to make available to any runner all currently certified local race
courses as well as providing year to year course route information to
local race directors. 3. Education by publishing articles in local pub-
lications and holding course measurement seminars twice a year. Note:
The committee will hold its next seminar early next year, date and loca-
tion to be announced. The seminar will cover such topics as course meas-
urement theory, course measurement mathematics and actual hands on course
measurement (bring a 10 speed bike). The seminar is open to anyone in-
terested in gaining skills and knowledge in this area.

For more information regarding our work, please contact our office
in Berkeley at 549-3688 or write The PA-TAC Certification Committee,

2608 Ninth Street, Berkeley, CA 94710.
The following is the list of certifiers:

Tom Benjamin, P.O. Box 8715, San Francisco, CA 94128

Ron Grayson, 2510 Greer Road, Palo Alto, CA 94303

Dick Hughes, 3462 Laurel Avenue, Oakland, CA 94602

*Car]l Wisser, 2608 Ninth Street, Berkeley, CA 94710

John Mansoor, 10513 Fair Oaks Blvd., Apt. J, Fair Oaks, CA 95628
Tom Knight, 724 Arastradero Road #107, Palo Alto, CA 94306

Pete Shandera, 40 Sante Fe, Pt. Richmond, CA 94801

In the future we will be publishing lists of local certified courses.
*Chairman
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To: Carl E, Wisser
PA/TAC/LDR Certification Committee
2608 Ninth St.
Berkeley, California 94710

Re: Measurement and Certification of the Alameda Run for the Parks
Course '

Dear Mr., Wisser,

Congratulations to you and our Course Certification
Comnittee., Bob Ietson wrote to me previously, stating that your

‘Comrnittee was functioning well and ready to certify courses.

I am returning the copy of the Certification statement. Ietson
has been following this forxzat for several years, He sends a copy
of the form 2s you sent it and I keep this and he includes a cne
page cartificate and map, etc. on back wkich he serds to race
director.

AT i Bob letson several years, I now just rscord

fron the certificate gnd send the main ons tack to hia and keep the
one like you send, aft:r signing them. Hcaever, I will te checking

yeur applicationg 39 I record them for a tize,

Send a stazped, self addressed envelors for a reply when you write.
Cur Committee has no budget.

Your certificate says the course was measured 2/26/82, a typo
wkich you want to correct.

I'll be in touch.

: <
tore, 03l -
Ted Corbitt |
Chairzan TAC S,an’ards Committee.

B: This course is ncw cn the national 1list of cortified courses

e
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,K Awgust 30, 1982

Dear Ted,

Just a nete of informatiem en our measurement team inveolwved

in the calibration courses enclesed as well as a number of
oethers you will be receiving shortly., The EDM XD 250 was handled
at both ends by the Haselbach brethers, Nans and Erik, They

own the Naselbach Surveying Instrument Ce, ef Burlimgame, Ca.
and train prefessienal swurveyor's im the teechniques feor handling
the latest EDM and surveying equipment, I feel eonfident that

we could have not received more competiemat help im our
ealibratien course measurements, While Tem Knight and myself
have been present and helped with 14-880 yd, 2-mile, and 10-one
kiloemeter course measurments, the Naselbach's Captained each

end of eur team on every measurement insuring the greatest aceurgey

pessible, Fer this reasen I feel tetally eenfident with eur
results,

Just a eonmant on Allen Steinfeld's letter in the Runner Magazing,

After reading the letter I ran a test with my Relatape 415
measuring wheel en the Andersen Dr. 4+ mile. This 4 mile is
perfectly flat and traffic free en weekends, it also has a yellew
line running precisely between both ends of the 4 mile nail and

flasher disk peints we laid down, my results are as fellews I
Xo, Directien Readimgat EDM % Mile Awmg 22,1

82
1. NV, 2,638' exactly
2o SJ.E. 2,639 10!
3. XN.VW. 2,639 6!
4, S.E. 2,639 AR
5, MN.W, 2,639 Yo
60 S.E. 2.639' 6"
7. N.W, 2,639t exaetly
8. S.E. 2,639 111

NOTE: The temperature was censtamt at 75 degrees en a cempletely
clear and dry day with a E-~SE wind ef less than 5 mph,
The wheel was pushed at a merwmal walking paee,

CORCLUSIONS: The wheel preved more accurate than I remembered
in less extensive trials 3 years age. MOwever, If yeu throw eut
the first measurement as an aberatien you still have an eleven
ineh varjiatien in an 880 yd ceurse which deesn't match the
ascuraoy I've experienced with my Jenes Counters

I feel the Relatape 415's accuracy can meet Natiemal Standards
( SEE PAGE TYO )

=)

CONDUCTED BY PAMAKID RUNNERS

PO Box2738% {415) 6812322 - Otc San Francisco, California 94127
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Newever, I will still use my Jenes Ceunter te get the mest
ascurate reading pessible in measuring & ceurse primarily em
the readsy

While the difference im acceuraey between the two devieecs might
seem like nit-picking te some~= I feel it behoeoves us te try to
be as accurate as possible’ Cemsequently, as I have beth
measuring instruments, I will contimue to mse tkhe Joenes Coeunter
for my basiec course measurement, and use my Relatape 415 te
measure the distance of selected reference points te my majer
oo urse marks ( ie. Start, Finish, Mile, and Kilemeter marks)%

While my feelings abeut the general aecuraey of my measuring
wheel have beeon salmed, the whele question abeut the praeticality
of using the wheel te eertify wrban read ceurses, I feel, still
leaves alet of reem feor deubt,

.

As anyene who has had te Natienally Certify a road ceurse in an
urban environment c¢an testifyi te cut the tangents with auto
traffic competing for the same space, ean be quite distraeting
and umnerving at best, and really quite damgereus at werst,
when your cutting the tangent en am "s" curve fer example, you
want te make that "B" line as quickly as pessible to avoid the
oncoming auto traffiec, In this example, the speed with which you
can cut the tangent is of primary impertamee, From my ewn
experience, I ean cencentrate en the line I'm cutting te a much
mere accurate degree on my bike as eppesed te the much slewer
measuring wheel, and as eur ceurse certifiecatiem committee

im northern california has discoveredj a number of ceurses

in eur area theught te be Natiemally Certified for aceuracy

are indeed short because the pertifier did net cut the tangents
as tightly as he should, In fact, there are certain tangents

en the S.F. Marathon course tnat can enly be measured with tne
greater speed provided with tne bike, ‘tne wheel could enly
approach the accuracy of my bike if tue reads in guestion were
complotly cleosed te traffic by the peliee, While this is possible
in some cases, I feel most ceurse certifiers wen't usually have
that eptien., Therefere, because of the impertance of ceneentratien
on the shertest lime reute, I ean't see how someones concentratiin
on his objective won't be mere adversely influenced by the greater
time and hazard he places himself using the wheel vis-a-vis

the bike methed:. I know beth myself and all five members of the
Nerthern California course certificatien cemmittee have had
similiar reservations about the wheel when a Jones Counter is
available,

I would like to hear yeur theughts and impressions en your
experiences ever the years om using boyh these instruments on
an urban road course with a number of tangents to de cut properly.

WARMEST REGARDS, TOM BENJAMIN-PA=TAC e§§85i15§0l

CONDUCTED BY PAMAKID RUNNER% e
P.O.Box 27385 (445)684-2322 - Ofc. San Francisgé. California 94127
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Athletics Congress
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PALDR CERTIFICATION COMMITTEE
2608 Ninth Street, Berkeley, CA 84710  (415) 549-3688

DearrTed:

Enclosed is my application for Certification for the Fulton St,
880 yd./1 km. Course. As you know the Fulton St. &880/1km has been
previeusly Certified by Steel Tape. However, this measurement was done
only for the Seuth side of the street., For convenience and for traffic
safety, as well as a double check against our Steel Tapping;- we used
the Nikon edm meter on both the North and South sides of the street,
It might be of interestto note that the original 880 yd mark on Fulten
using the Steel Tape was 2,5 inches shert of the EDM Meter reading of
2,640,02 feet,

While I'm on the subject of calibrated 880 yd. courses, I believe
Carl Wisser has advised you of my findings regarding the Rodd-Lake St.
880 yd. Course we recently submitted for Certificatien. S

Just out of curiesity, I decided to check all three of the San

‘'Francisco EDM Meter Courses and compare them.'Kere are my results,

RIDE COURSE NAME RESULTS _ AVG,
X.J = = - Fulton St, 880 = = 1st. ride heading West 7,590 _, .o |-¢
‘ 2nd., ride heading East 7,586 To
B.)- -~ - Rodd-Lake St. 880 = - 1st, ride heading West 7,298 , ) «o¢
2nd, ride heading East 7,298%<F '™¢
C.)- - - Presidio 880 = = = 1st, ride heading West 7'588x2= 15,176

2nd, ride heading East 7,588

NOTE: The Rodd-Lake St. 880 was 290 counts shorter than the avg. ef the
other two. Using 15,176 as my constant- The Redd-Lake St., 880 is
actually short by 100,86 feet,

Apparently eur surveyeor, Hans Haselbach ﬁrogramed his meter fer
<,540 feet equalling 880 ydse. I can't confirm this since I was at the
other end of the measurement team at the time, hewever, on oene other
occasion when I was at'the_MQter end of the team, Hans programed 2,540
feetby mistake-but caught himself immediately.

I immediately informed Tom Knightjof my findings and he and Ren

 Gray3on rechecked all the EDM Cpurses in the South Bay against a known
standard distance., They all checked out perfectly,
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PA'LDR CERTIFICATION COMMITTEE
2608 Nmth Street Berkeley, CA 94710  (415) 549-3688
I think this episode shows once again the falibility of even the
most diligent Certifying Team. This is why we have instituted a triple

check on all our Calibrated Course Certificatiens:

STEP ONE: Calibrate a bike ever a known standard distance and then use
it to put down your preliminary marks as a yvardstick for the EDM Meter

team,

STEP TWO: Shoot the Course with the EDM Meter-- double checking the
distance programed for your 880/1km measurement and making sure there is
‘no significant difference from your calibrated bike marks.

STEP THREE: Go back and recalibrate your bike on a different known
distance and re-ride all the measurements made by the EDM Meter,

This brings to mind a rule that we normally use in Certification,
but forgot to apply in the Rodd-Lake St. 880, "Never assume your
measurements and calculations are correct ne matter how exacting you've
been, Always, if possible, érosscheck‘your figures by one or better still
two other methods"y

FINALLY A SUPPLEMENT‘TO MY FINDINGS USING THE WHEEL VS, THE
BIKE OVER A CALIBRATED % MILE,

BIKE Ride No./Direction Resunlts /// WHEEL Ride Ne./Direction Results

1¢ === NW ==—== 7,549 1¢ === NW ~==ce= 2,638' Exact)
2, === SE ===-- 7.5“8 5 2, m== SE =—=e= 2,639' 10!
3o === N¥W e 7+550 3o === NY memee 2,639' 6'!
fy wmem SE =e——==  7,548.5 4y «ac= SE =wwa=m 2,639% 7V
5¢ === NW =e—ee  7,549.5 5., === NW ==o-e 2,639' At
6y === SE m=—==  7,549,5 6y === SE ==e== 2,639 6'!'
7o === NW ——cee 79548 ' 7¢ === NW =eeee  2,639' Exact’
8, === SE ===-= 7,549 8y === SE ==—==  2,639' 11"!

AVERAGE  7,549,0 Counts AVERAGE 2,639 Lt
Distance between Longest & Distance between Longest &
Shortest Measurements 2 Counts Shortest Measurements 23 Inches

er 3-39|1 Inches,

ROTE: Again,the temperature and weather conditions were constant and
very similar for both the Wheel and Bike Calibrations.,
Both were done on the Anderson 880 yd. which has been Certified
with both Steel Tape and Electronic EDM Meter, Note the much greater

fluctuation with the VWheel, but the avg., for 8 measurements is still
onlv 8ttt chort of an exact 880 vds.
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PA'LDR CERTIFICATION COMMI'ITEE
2608 Ninth Street, Berkeley, CA 94710 (415) 543-3688

IN CONCLUSION: Thanks to Tom Knight and his handy calculator, the
Standard Deviation was plotted for both the Wheel and the bike,
Because of the large difference between the first Wheel measurement
and the other seven, He also pletted the standard deviation for beth
the Wheel and Bike dropping the lowest measurement from beth as an

aberration. The two sets of figﬁres follow,

BIKE: AVERAGE COUNTS 7,549 Standard Deviation+1 0.7 Cou

TOTAL MEASUREMENTS INCLUDED | or Standard Deviation & 2,8 Inch

WMEEL AVERAGE FEET 2,639'4!!

TOTAL MEASUREMENTS INCLUDED STANDARD DEVIATION & 7.3 Inches

BIKE: i AVERAGE COUNTS 7,549.1 Standard Devi & 0,59 Ceunts
-~ 7 BEST MEASUREMENTS or  Standard Dey. ¥ 2,5 Inches
) WhEEL: AVERAGE FEET 2,639'6,3*!

7 BEST MEASUREMENTS Standard Deviation £ 3,6 Inches

If you use all eight measurements for both instruments the Bike & Jeones
counter are 2.6 times more accurate, but if you drop the low count for each
instrument as an aberration: you find a #ery clese correlation between the
two instruments, with the Bike only slightly more accurate.

Thanks for your support for our Committee, We've made substantial
progress especially in setting up new Calibrated 880/1km Courses as well as
checking many of the major Race Courses on the West Coast for Accurécy. Now
that this basic work is nearing completion we are devoting more time to geitir
the methods and practical benefits of Ceurse Certification out to the general
Northern California Running Public via THE SCEDULE a monthly publication

mailed free to over 14,000 Runners and Race Oréhnizers. The PA/LDR Course
Certification Committee has been given one page each month te use as it sees
fit., We plan to not only give the Running Public information on where they

N can go to receive information on Natienally Certified Courses in our area, buf
(: to give them a location ( carl Wisser's Offices ) where any and all their
questions on Course Certification and Nationally Certified courses can be
anawered, In the coming months we are planning a Ceurse Certificatien

Seminar im which any aspiring certifier can learn the accepted standards
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PALDR CERTIFICATION COMMITTEE

2608 Ninth Street Berkeley, CA 94710  (415) 549-3688

of the TAC/RRCA NATIORAL STANDARDS COMMITTEE and then be tested both

in the field and in the classroom on the information we've imparted,

We have found in our investigatiens of inaccurately measured courses,
that ignorance of the accepted National Standards is the primary culprit,
We sincérely hope that through our monthly news celumn in THE SCEDULE,

~and our course certification seminars, to correct the situation, We would
like to see the day when we didn't have to spend the time we do,‘reche'ckim
Inaccurately measured courses and can devote the most of eur time to

many other neglected areas of Course Certificatien

H’Z‘lest Regawtds, .
M et ————— /

TOM BENJAMIN-PL/TAC ASSOCIATION CERTIFIER

ec: TOM KNIGHT
BOB LETSON
CARL WISSER }
KEN YOUNG _ P



17 September 82 Apt.8H Sect.4, 150 W. 225 St., NY,NY 10463

To: Tom Benjamin
P.O. Box 8715
San Francisco, Calif. 94128

Re: Use of Surveyor's Measuring Wheels in Race Course Measurement

Dear Mr. Benjamin,

In reply to your letter on the use of the measuring
wheel for 1laying race courses, the Standards Committee discourages
the use of these wheels. However, we do still accept results of
such measurments, provided the measurements are done following our
guidelines.

In general, most members of the Standards Committee view the results
of wheel measurements with suspicion. More often than not, users spend
a lot of time measuring without finding out how we want the wheel to
be used, and we can't use or accept their work. There has been more
detected cheating and dishonesty from those using this method than
any of the other two acceptable methods (use of steel tape and the
calibrated bicycle method). Many novices figure that to be acceptable
the results should exactly match and that is what they report,
figuring that rounding off a few inches or a few feet doesn't
matter.

In practice the wheels tend to produce short courses, but a wheel
of the same model and manufacturer may produce a long course. By
walking the wheel at less than three miles an hour, and by calibrating
the wheel before using it, it is possible to get acceptable results.
With the new IAAF rules, the results may be less acceptable. A number
of courses were measured by wheel in Atlanta, Georgia. Then a man used
the calibrated bicycle method to remeasure them and while there were no
very close matches, the results were as close as the differences between
two bicycle measurements.

I started looking into all methods of measurement in 1958 and this
led to my recommending that the Road Runners Club of America form a
Standards Committee. They and the AAU both formed Standards Committees
and (that was 1964) by 1966 the Road Runners Club terminated their
certification program and the AAU became the sole certifying agent.
(The AAU had some "muscle" or leverage to get the then relectant
Race Directors to measure their courses accurately or even to report
how they had measured their courses. We got no cooperation from the
big three marathons: Culver City/Western Hemisphere Marathon, Yonkers
Marathon --annual site of national marathon championship for many
years, and the Boston Marathon. Outsiders measured all three to get
them certified. The only one to become controversial was Culver City
which curiously had been measured by a measuring wheel--a member of
the Standards Committee and his wife spent two days measuring it and
reportedly found it long. The Race Director disputed this. Ultimately
we never found out who was correct as the course changed a bit.)

A walking club in England gave up the measuring wheel in the 1930s
because of'unacceptable results. Users in Australia, England, Canada
and New Zealand were disenchanted with this measuring instrument. I
did not find out if all had calibrated the wheels and . still found
them unacceptable. I wrote to anyone in the world for whom I could
get an address and who spoke English. No contact spoke favoably for



pP.2 measuring wheels

the wheels. However, the IAAF recommended its use. And indeed
with very caseful usage one could just get acceptable results.
This may no longer be true with the IAAF rule now saying that the
race course cannot be less than the stated distance.

I have not read Alan Steinfeld's letter on the wheel in RUNNER
MAGAZINE. Your quick study of wheel results are typical of good
results. Many results are very ragged. Some results are "too good"
to be true, as some novices think that to be acceptable an exact
match of lengths are needed and they will report that they taped
a half mile road calibration course at 2640 feet each time and that
the wheel recorded 2640 feet each time. Most members of theStandards
Committee dislike dealing with these results, others do not have such
negative feelings towards the wheel results.

Have you checked the Burlingame, California Calibration Mile
(I believe that this is the calibration course that Jack Leydig
used) which was used to lay out a number of certified courses in that
neck of the country?

You mentioned the danger from traffic in walking the wheel. The
time needed is one of the arguments that we have used to persuade
measurers to abandon the wheel. The danger thing exists in all of
the measurements. The practice has been to remeasure the NY MARATHON
Course each year and it is done on a Sunday morning in August. The
section going over the Queensboro Bridge connecting Manhattan and
Queens has a one lane side road with cars coming down into Queens
while the cylists are pedalling uphill and not much clearance. That
is a nightmare for an amateur cyclist. One of two methods used for
the 1976 Montreal Olympic Games marathon course was the calibrated
Bicycle Method and they were out around 3 or 4 AM and I believe that
they had a police escort as a means of beating the traffic and
for some safety.

I think that course measurers who can get a motorized police
escort-automobile or motorcycle, or any official car or a vehicle
with overhead flashing lights to alert  motorists, should get this
help. Your point of the extra tough position for those walking
wheels is correct. We still get applications of people who tow wheels
in vehicles and they are even less likely to permit the instrument to
traverse the shortest route.

We need to do more studies of the wheel as to accuracy, and at
various speeds. Perhaps a wheel with apneumatic tire and with more
weight to keep the wheel plastered to the road would produce an
accuracy comparable to the bicycle. The slow measuring pace would
still be a negative. Two years ago a middle aged man attempted to
measure a course with a bicycle but he couldn't ride in a staight
line and had to use a wheel. A very hilly course may need to be
measured by wheel, or get a fit racing cylist to measure.

-~ <
s b @el-dtf

Ted Corbitt

cc: Carl Wisser; and R.A.L.
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JACK'S ATHLETIC SUPPLY

) P. 0. Box 459
_ ,? San Carlos, CA 94070
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bov. 13, 1982 11/29/82 -3Mr. Jones indicated he had sold interest
---+m*his counters to the NEYRRC. Can you send

me 2 units "COD", or call me if you give me
a wholesale discount on a larger number of

g}]goai?dwood Or units and 1'11 probably order more. Thanks!
Endwell, NY 13760 Sincere]y,A;‘{’Q/ Jack Leydig

Dear Mr, Jones:

e are interested in selling your bicycle calibration device (Jones Counter) to meet
directors and other interested individuals in Horthern California (and elsewhere).

We are in the business of supplying road races and organizations with various supplies
(see enclosed flier) and would like to add your valuable device to our list of items.

I realize that your markup (profit) is probably not great, but perhaps you could give

us a small discount for wholesale purchase? If not on a single unit, drop-shipped, then
at least perhaps after an initial investment of say 10-15 units? Please write or call
me at your earliest convenience so that we may discuss this further. I'm not aware of
the current price of your device, but I'd like to have you send me two immediately (I'll
be happy to pay COD...I hope company check is ok or let me know by phone the exact amount
if you need "cash only" or Money Order).

Hope that I can push your fine device on individuals who are interested in making sure
of the accuracy of their training courses. I advertise a lot in California Track &
Running Hews (I'm scheduling editor there also so have contactwith most of the race
directors in the state as well as Nevada) and would put in an ad in an upcoming issue
as soon as I know what kind ofprice you could give us. Thanks very much.

Stncerely,

Jack Leydig

PS - I think it's cheaper to send the counters by Ist class maii, rather than UPS, but
if you'd rather send it UPS (easier for you), that's fine...my street address for
UPS delivery is: 125 Dale Av., San carlos, CA 94070,



New York Road Ruiniers Club

international Running Center Mailing Address:
9 East 89th Street P.O. Box 881, FDR Station
New York, NY 10028 . ’ New York, NY 10150
{212} B60-4455

6 December 1982

Jack Leydig
JACK'S ATHLETIC SUPPLY
Box 459
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San Carles,
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Dear Mr. Leydig:
Thank you for your inquiry of 29 November.

The NYRRC purchased the JONES DEVICE business from Clain Jones
just before he went away to college. These items are priced at
$20 each, and they are sold at cost. The JONES DEVICE is not
mass produced, and we are not set up to produce large quantities
of them - in fact, they are produced in no regular fashion, but
as time permits.

The club prefers to retain exclusive distribution of tHe JONES
DEVICE to assure that will be used by individuals and organ-
izations following the prescribed measuring and calibrating
techniques. The JONES DEVICE is not a measuring device per se,
but a counter that must be calibrated upon each measuring
occasion. Calibration courses are few and far between, and
establishing them is a very exacting procedure that should

not be attempted by somecne without experience .

I am flattered that you wanted to "push" this item in your
business, but at this juncture I'll say thanks, but no thanks.

I have enclosed a bit of information on the JONES DEVICE and

w AL CA . - .
suggest that anyone&ﬁn{erested 1n roaq course measuring or
setting out a calibration course contact:

Carl Wisser, comL — \ RS ‘-—(\‘\‘S Aend,
Chairman o o Wi CéOV
PA/TAC Standards Committee U¢;Q§> Ny (S
2608 Ninth Street AT A TeuEo .

Berkeley, California 94710 LCam0S,

”E%Q\J
Sincerely,
Bill Noel,
Executive Director

N
R

Organizers of the New York City Maratnon
Hosts of tne 1932 Nationai Cross Country Championsnips. and the World Cross Country Championships, 1984
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Robert A. Letson
4369 Hamilton Street #4 /@Lg/aa‘ ./
San Diego, CA 92104 ) jk;iiéef

Dear BRob:
Thank you for the letter concerning Tolerances and Salazar's World
Record. There have not been rumors of last year's course being
108 yards short,

Last year's course was measured in Central Park in the recreation
lane. We were forced to use this lane by the Parks Department so
that the blue line would not adversely affect automobile traffic
patterns. Unfortunately, the crowds were so large in the park
that Alberto was forced to run down the center of the roadway. By
running down the center of the roads in Central Park he actually
ran 7 yards longer than the way the park was measured.

In order to avoid that situation in 1982 and to be sure that when
the crowds thinned out runners did not run tangent-to-tangent and
possibly cut off 40-50 yards within the park, we received permission
from the Parks Department to measure the course differently.

We measured the park from tangent-to-tangent (the prudent runner's
path) and painted the blue line down the middle of the roadway. We
notified the runners that the blue line was only a guideline and
that they could run the prudent runner's path.

We cut some tighter corners on the course and added 26 yards, 1 for
each mile. Adding the shortened distances in the park, the tight
corners plus the 1 yard per mile, that distance is 108 yards.
Therefore, if the crowd permitted the runners to run the shortest
distance possible, the runners would run 26 miles 385 yards + 26
yards.

So much for the New York City Marathon course.

Organizers of the New York City Marathon
Hosts of the 1982 National Cross Country Championships, and the World Cross Country Championships, 1984.




~

Ne\!v York Road Runners Club

Inter ] ing Center Malling Addrass
9 East 89th Street P.O Box 881, FDR $tatior
New York, NY 10028 b New York, NY 101 5¢
{212) B60-4455 6

. . (2)

N

I would reccommend that the certified base line be at least 80
meters. I believe people who are measuring courses (especially
neophytes) require a longer length to calibrate their wheels.

As for the tolerances and the IAAF .

The IAAF game plan as of 1983 is to require all International
Competitions (Road Races) to obtain an IAAF permit (sanction). In
order to receive the permit the race organizers will have to meet
certain standards. Among these will be criteria associated with

the methods of timing and recording; aid stations; course super-
vision and especially course measurement and certification. The
tolerance proposed is % 1/1000. 1 happen to agree with their
stringent tolerance. They are concerned with high caliber competi-
tion. It is only right that these raccs mcet the toughest standards.

It is important that all race directors, no matter how small their
race, have their courses measured properly. The message must be’
transmitted to the directors emphasizing the importance of every
runner receiving their correct time and finishing place and compe-
tency at the correct distance. To do less would violate the trust
that a runner places in a race director.

In order to encourage properly measured courses, I would reccommend
a lesser standard of % 1/500. For those events that wish to follow
a more stringent standard, the standard should be £ 1/1000.

It is important that the average runner understand the relationship
between distance and time. The average runner is responsible for

the growth of our sport. To say that a 2:08:45 and a 2:08:50 are
equivalent would only confuse the runners and the press,-even more,
the times of the average runner would need to be adjusted. Once you
begin using an equivalent system it will have to be adjusted for wind,
elevation, number of turns, etc. Who will make these judgements?

Are we, you or others to develop a mathematical medel for the various
parimeters? I don't believe it is in the best interest of the sport.

I agree with your proposed rules except the section on Standard
Records.

1 hope this has not added to the continuing good work needed to be
done on measuring courses and keeping it simple in order to

encourage all races to be measured properly. 1 applaud your
efforts. 7

Respectfully,

Allan Steinfeld

P.S.

Please excuse the delay in answering your letter. We've all
been averaging 10-16 hour work days preparing for the TAC National
Cross Country Championships at the Meadowlands.

A.S.
AS:mp
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" *"That you never sheuld tamper with the tire pressure once the bike
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s N” San Francisco Marathon

December 29, 1982

Ken Yeung

Natienal Running Data Center
P.o. Box h2888

Tucson, Az, 85733

Dear Ken:

Enclosed is a copy of the propesed standards for the set up and
Certification of an AIMS member Marathon.

I'11 be sending Ray Oliu, the Auther, a detailed analysis. Just
some comments on several sections in his text, which I feel must
be looked at more clesely and changed/strengthened for the final
draft,

SECTION 5.2, :

I'm glad to see he is taking pains to be as exact as pessible with
the basic unit of measurement fer a Road Race Course "The Calibrate
1KM/1MILE/880YD. Distances", I weuld suggest, however, that rather
than four separate steel tapings; that the current U.S. Standard
of two tapings within acceptable errer would suffice., Those results
should then be cross checked by EDM Meter, This would give the
safest and mest accurate result,and still be less time consuming,

SECTION 5.be

This could be confusing to novice certifiers, They might interpert
this te mean the bike is calibrated only twice before your measure-
ment ride. A notation should be inserted in this section advising

is calibrated",

Again, it should be clgarly indicated that at least U4 rides are
meeded to calibrate yourabefore your measurement ridej even mere
if you are not getting acceptable correlation between your
calibratien rides, It's recommended te ride your bike at least

a mile en a warmup before starting te calibrate, and at least 2
rides at the end of your course measurement for re-calibration.
Then you average these two figures ( The pre-measure calibratien
average and the post-measure calibratien average) this will give
you your days censtant,

SECTION 6.a,

This statement should leave no room for misinterpretatien, Unless
certain streets will only be partially clesed te traffici THE
SHORTEST POSSIBLE ROUTE (§2§) the runner will be able to legally
run on race day must be the measured line, I can't emphasize this
point te strengly, B

[+%

CONDUCTED BY PAMAKID RUNNERS

P.O.Box 27385 (445) 681-2322 - Ofc. San Francisco, California 94427
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SECTION 6,a., cont.

The Pacific Associatien Course Certification Committee of TAC,

has found that misinterpretation and lack of knowledge of this
concept to be by far the leading culprit in the many short courses
we've measured teo date., Not only has it's quantatative effect been
significant, but more
importantly is it's qualatative effect on each short course; We
have found,that by far the most gross errors in a Road Race Courses
accuracy, are made through less than rigid adherence and lack of
knowledge of this concept, It is at the heart eof the problem of
almest every short course we have come across,

The certifiers must be made to understand that the course has to

be measured this way inspite ef the inconvenience/legalities/danger
it places the certifier, This is the reason that Pelice/Vehicle
Protectien, Safety Vests and Nelmet, and an early starting time for
measuringj are essential to measuring safely and accurately in an
urban environment,

Also note that the 1 meter from the curb rule indicated, should
be changed te cénform more closely with current NSC and TAC Track
requirements, 12" frem curbed roadway egge, and 8" from the edge
ef uncurbed roadwaysjy

SECTION 6.b,

Again this section must leave no doubt that the certifier must
measure thw SPR legally able to be run on race day, We must dump
petentially ambiguous phrases when describing this concept (ie.
"Shortest Probable Route","Shortest Route Avg, Runner is Likely to
Take", "Prudent Runners Path" etc, It must be spelled out in the
most unambiguous phrase possible (SPR), Te belabor a p#int} in
our course verifications, it's not been the calibrated 1km/880YD
course er the inexperience of the certifier nearly as much as the
lack of strict adherence te the SPR concept that has produced the
most prodigious errors,

SECTION 6.c.
Again the SPR concept be clearly articulated in this sectien, as
well as the replacement ef the 1 meter from the curb concept,

SECTION 6.f.

The technical advisor's background sheuld be broadened te include
anyene with a demonstrated competenee through practical experience
in course certification, There can be no substitute for experience,
Just being an Engineer er Scientist does not necessarily lead to
the most accurately measured course, I think Tem Knight and Bob
Letson would both agree en this peint, The mathematical expertise
required to certify a ceurse is easily learned when taught in clear
simple format by any reasonably intelligent individual, The

CONDUCTED BY PAMAKID RUNNERS
P.C Box 27385 {415)681-2322 - Ofc. San Francisco, California 94427
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SECTION 6.f. cont,

members of the National Standards Committee (NSC), however, should
have a Scientists' or Engineers grasp for figures/formulas, as they
are the people who have to carry en a more detailed dialogue in
updating and redefining course certification procedures,

SECTION 7.8,

Again it would be faster and more accurate with two measurements
with steel tape cross checked with an EDM Electronis Meter, or
twe EDM measurements cross checked by 1 steel taping,

SECTION 8, TABLE &,
Added to these 4 causes for errer, must be the current major culprit,
less than strict adherence to the SPR concept. This section should
be fleshed out, by indicating that any and all areas that can be cu
by a runner, which are not part ef the race route, must be barracaded
and monitored to prevent eutting.

THE MAP

Much more than a simple map should be included., Just as a certifier
must write up his findings as documentation for future use as
reference material to answer possible questions on his particular
courseyand as an evaluation tool to be used by the wvarious
authorities in his particular Course Certification Organization;
se it is with the map, It should be of sufficient detail so that
the evaluator can determine,with a reasonable degree of accuracy,
howjwas measured and run, Now the Tangents were cut, where monitors
and barracades were used to insure runners could not cheat, etc,
This would give the course evaluator a much more detailed feel fer
the course in question, In the case of the S.F. Marathon a 91 page
Course Atlas was produced which broke the entire course down into
2 and 3 block segements on a scale of 1"=100', This scale was much
more useful in determining how tne course was measured, run, and
monitered, While this might be somewhat more elaborate tnan is
needed for the average race, The competative prestige, size, and
intricate tecnnical necessities of staging an International
Maratnon demand a similar type document by tne Maratnon and it's
various committee?s, As well as supplying in different and greater
detail, information an evaluator of tnat particular course snould
mave)to make the best evaluation pessible, but it can also be used
as a technical tool for Medical, Aid Statien, Course Centrol,
Split Timing, and all the various legistical agencies that need

to mesh if the race is to come off properly,

IN CONCLUSION

Y 'm relieved to hear that the AIMS Standards Committee is Setting
up its own structures Nopefully this will indeed spur the IJAAF

to make some decisions, so that eur spert can have a semblence

CONDUCTED BY PAMAKID RUNNERS
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IN CONCLUSION cont, ,
of International uniformity, and accuracy.

While not an expert on International Course Certification progressj
with the exception of John Jewell and now Ray Oliu, I'm not aware
of much activity en the U.S. scale of accuracy, Internatienally,

It would be my hope that the standards eventually drawn up for the
AIMS Standards Committee Members, the JAAF, and the U.S.NSC be as
uniform as possible, Nence it is wvital that the experience and
knowledge gained by the NSC and its members throughtout this countr
be evaluated thoroughly by any new Standards Committee for their
proposed guidelines, If the AIMS group and the IAAF fail to devise
guidelines which are not at least as strict ( and practical ) as
the current NSC Standards were in for real trouble,

Now, seems to be the time, to standardize a set of comphrehensive
course certification guidelines, Rather than starting from scratch,
it seems to meythe current KSC guidelines.should be used as the
basic structure,Vith modificatiens made on the structure only where
a proven need for change exists, This would enable the AIMS group
to proceed almost immediately in implimentation, and put the
pressure on the IAAF to do likewise, To try to devise a whole new
set of guidelines when a proven sét already exists,seems counter-
productive and potentially more time consuming than nemessary’

Mopefully from all this, a commen approach can be reached,and a
potentially chaotic area of our sport can be uniformily standard-
ized to the much greater benefit of us all,

Regards, .
‘ ‘G~
/Tom Benj

Course Cdordinator S.,F, Marathon
Member PA-TAC Standards Committee
P.O, BOX 8715
cciScott Thomason San Francisce, Ca, 94128
Tom Knight
Bob Letson

CONDUCTED BY PAMAKID RUNNERS
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tl C STANDARDS COMMITTEE--NEW MEASUREMENT STANDARDS /RULES ;

1.COURSE MEASURING PATH:Study course by map and otherwise. Determine how
much of road will be available to the runners: all, half, or one lane.
Decide if there are local laws or police restrictions which define where
runners will be allowed to race, such as with traffic or against traffic
or at will,

MEASURE THE SHORTEST PATH possible on the race course, including all
short cuts.

2.The old one meter rule is dead. Measure 12 inches from curbs, or 8
inches from edge of curbless roads or lines, where applicable.

3.The IAAF now says that a course cannot be less than the stated distance.
It may be longer, e.g. 50 meters for the 42,195 meters marathon.

ADD AN EXTRA 1/1000th of race course distance to the standard length.
This extra distance may be added en route, for instance measuring each
kilometer one meter long, or each mile a bit long, or add extra distance
at the start or finish, or turn around point.

4.All courses should be measured at least twice. Use the longer
measurement. The two measurements should be reasonably close. If a
10,000 meters course measurements differ by more than 8 meters, or if
marathon course measurements differ by more than 37 yards, take a third
measurement.

5.In writing a report (application) of the course measurement, state the
exact length of the course, plus the added distance, for instance: 26
miles 385 yards, plus 50 meters. You will still use 26 miles 385 yards
on entry blanks and in press releases.

6.If an open American record, or a "world's best® time is made in a road

race, it must be confirmed that the correct, measured course was the one

raced, and an independent measurement of the race course will be made.

If the course is found to be short of the stated distance, no record will
be allowed. . :

o — - o ——— — — — e <t s —————— S e e s s —— i s —— e — —
__—==== =_——==== ===== ===== —_—_———== _———=== =—=====

ADDITIONAL POINTS: The Race Director , or someone delegated to make
decisions as to course route, and the start and finish points, should
be on hand during the course measurement.

Someone who has run the course angd who knows the shortest path taken
by the runners should guide the course measurer: or should operate
the measuring device.

Measure the course when the traffic 4s light. 1In dangerous
situations, try to get a police escort, or a municipal vehicle with
flashing lights on the roof, to be driven along to alert motorists
and so protect the course measurers.

Safety of the runners, traffic problems, safety of course measurers,
and other practical factors help to determine the course route and
configuration.

After measuring a race' course, verify the actual running route
'S taken by the runners guring the following race(s). Compare the

actual route run, with the measured or certified route. In case of
discrepancies, measure the actual running route, including all
noted short cuts, and get the course re-certifijed.

Ted Corbitt, Chairman TAC Standards Committee, 1/13/83
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PA-TAC CERTIFICATION COMMITTEE COURSE MEASUREMENT SEMINAR & CLINIC

On the morning of Saturday, February 19th at precisely 8:15 this
first of its kind seminar was convened in Oakland, California with
no less than thirty-six participants from all corners of the Great-
er Bay Area complete with bikes and calculators. Five committee
members acted as instructors.

The all day, somewhat disorganized but definitely enthusiastic
clinic was conducted in three stages: A morning discussion on the
philosphy and procedure of course measurement; a "hands on" measure-
ment of a nearby two mile course with bikes and Jones Counters (a
very precise measuring device); and the day ended with a session
covering the mathematics of course measurement and certification.

As part of the course measurement excercise each of the riders de-
termined how "tightly" they rode the course by how closely their
two mile mark matched an "official"” two mile mark. (The idea is to
ride the shortest possible legal route.)

A great deal was learned by all and not the least was learned by the
Committee itself in its first seminar.

We wish to give special thanks to Cherie Swenson of the Oakland
Marathon for making the meeting room and her office available for
our clinics use.

Carl Wisser, Chairman

PA - TAC

COURSE MEASUREMENT
SEMINAR

‘The GREATER BAY AREA CERTIFICATION COMMITTEE will
hold it's first of two seminars this year on Course
7 Nsurement and Certification.

FEBRUARY 19, 1983

at 8:00 a.m. Sharp!!

770 Edgewater Drive, (near airport)
Oakland, California

This seminar will be a "Hands on Experience". We
will cover all facets of course measurement for
certification. |f possible, bring a 10 speed bike,
pocket calculator and notebook. Lunch will be

available at the snack bar at a near by fitness center.
Please R.S.V.P. to Carl Wisser at (415) 549-3688,




Adapted from an article written in the January 1983 issue of
the National Running Data Center News Letter (NRDC), by David
Katz, a member of the National Standards Committee (NSC); the
recognized authority for Road Race Measurements Standards by the
governing bodies of the RRCA and TAC in the United States.

CALIBRATED BICYCLE METHOD

The calibrated bicycle incorporates a small counter known as the Clain
Jones Assembly (available only through the New York RRC, PO BOX 881 FDR
Station, N.Y., N.Y. 10050, attention: Bill Noel. Price is $20.00 postpaid).
This device is mounted on the front axle of the bicycle (see blue hand-

out). The counter counts fractions of revolutions of the bicycle wheel
and reads from 00070-99999. The techniaue for usin~ this device is as
follows:

BEFORE MEASURING -To Calibrate your bike before your m=asurement ride.

This known as your RIDING CONSTANT .

1
2

8.

9.

.Check your tires for proper pressure.
.Ride your bike at least a mile to stabilize the temperature and

.Line up the axle of the front wheel of the bike with the exact

.Ride the Calibration course at the same speed you plan to

.Try to ride as straight a line between the two calibration points

pressure. The same person who calibrates the bike must also
measure the course.

starting point of the Calibration course. Note the starting
count (reading) of the Jones Counter. (you can spin the bike
wheel so the counter reads an even number if you wish).

measure the race course.

as possible. If you have to deviate from this line because of
auto traffic or other obsticles on the calibration course,the
ride should be thrown out and done over. The accuracy of your
calibration rides must be as exact as possible.

.Stop the bike at the exact end of the calibration course, lining

up the front axle with the end mark on the ground. Note the counts
on the Jones Counter.

.Repeat the riding of the Calibration course at least three more

times for a total of at least four rides.

To get your calibration count simply subtract your finishing
count from your starting count on each calibration ride.
FOR EXAMPLE:

finishing count 42681
starting count 35000
total counts 7681 over an 880yd/% mile course.

After the four trials (rides), calculate the average of the four.
FOR EXAMPLE:

trial #1 7681 counts

trial #2 - 7678 counts

trial #3 7682 counts

trial #4 7679 counts

total 30720 counts,or 7680 per trial
: for ¥ mile, or 15,360 per mile.
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BEFORE MEASURING - CONT.

15,360 counts equals 1 mile for this particular measurement ride
and is known as your RIDING CONSTANT.

*10.The Standards Committee requests that all courses be measured
with a short course prevention factor of 0.1%, i.e., lengthening
EE NOTE A. the course by 0.1%. This margin should be calculated and added
to your Riding Constant.
FOR EXAMPLE:

riding constant 15360 counts/mile
0.1% to be added x.001

15.36 counts/mile
rounded off to 15 counts/mile
then
riding constant 15360 counts/mile
the added 0.1% +15 counts/mile

new riding constant is 15375 counts/mile
THE BIKE IS NOW CALIBRATED AND THE RACE COURSE CAN BE MEASURED.

AFTER MEASURING - The recalibration of your bike, known as the
RECALIBRATION CONSTANT .

1. On the same day as the calibration and actual measuring, the
bike must be recalibrated over the calibration course. This
procedure should be carried out immediately after you have
finished measuring the course. This recalibration number or
constant must be compared with your riding constant used to
measure the course. You must recalibrate your bike on the
calibration course at least twice, average those two figures
which will give you your recalibration figure.

FOR EXAMPLE: trial #1 7683 counts

trial #2 7685 counts

13368 counts, or avg. of 7684
per trial for ¥ mile, or
15368 counts per mile.

AFTER RECALIBRATING - Average your Riding Constant and Recalibration
Constant, which will give you your—-—-—---

CONSTANT FOR THE DAY.

FOR EXAMPLE : ]
1.Riding Constant(less 0.1%) 15360 counts per mile

Recalibration Constant 15368 counts per mile

Total 30728 divided by two
equals 15364 counts
per mile which is
your Constant for

Day.

2.Therefore your Riding Constant (15360) was 4 counts
per mile shorter than your Constant for the Day(15364).
A cumulative correction of 4 counts/mile must be
added to each mile. For example: the 1st mile
must be retracked 4 counts from the original mile mark.
The 2nd mile must be moved ahead 4+4 or 8 counts
from the original 2 mile mark, etc. Also remember to
multiply this 4 count per mile figure times your total course
length,to determine your total course adjustment factor.
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MEASURING THE COURSE ITSELF

The race course can be mapped out first using aerial photo's,large
scale maps, or even a car odometer. Note: most car odometers will
produce a short course by 2 to 5%. Methods other than the calibrated
bike or measuring wheel should only be used to obtain an
approximate measurement of the course and ARE NOT ACCEPTABLE FOR
CERTIFICATION. This includes an ED! Meter when used to measure
anything other than a straight calibration course.

Perform all calculations including desired mile/kilometer points
and start and finish points prior to measuring the course. Use

6.21371 miles = 10 kilometers as your standard for all for all metric
calculations.Please keep a written copy of all your calculations

and turn in these field notes with your application. It is also
advised that you do all calculations twice to guard against errors.

It is advisable to ride your course as if you were certifying it ,Ride
at least once before you actually ride for certification. This will
enable you to accurately determine your start and finish points
before your actual rides for certification. This SET UP ride can
save you alot of headaches later on if done as precisely as possible.

Measure the course with two riders if possible.This will give you
your two rides of the course while giving you both a double check
on your calculations and measuring technique. Sometimes it is not
always possible to ride with someone else. Remember, if you do the
two course measurement rides they should both be done on the same
day. If for any reason you can't ride the course twice on the same
day,you MUST CALIBRATE and RECALIBRATE your bike for each days ride.

Proceed to measure the course following the SHORTEST POSSIBLE ROUTE
(SPR) the runner will legally be able to take without being dis-
qualified. Ted Corbitt says, ''give the runners a chance to cut a
corner and they'll take it, therefore this is how you should
measure.'" Try to use the whole roadway whenever possible, this will
help to eliminate otherwise needed coning and barracading of the
unused portion of the roadway. Care must also be taken at corners
on a course. If not properly barracaded and monitored, many runners
will cut the course short by cutting the corner. Again it is helpful
to first ride or run the the course to get a better understanding
of the turns, corners, and terrain; before you get on your bike

for your preliminary measurement.

Careful note taking is essential in all aspects of measuring. Many
measurers use a standard spiral pocket notebook. This type of book
prevents the measurer from losing pages. Detailed landmark, as

well as calibration information should be included for all measured
points.

The National Standards Committee requires a minimum of two
measurements for certification. If two measurements are made, the
measurement producing the longer adjusted course should be used.
If more than two measurements are used you should still use the
longest measurement which you are able to confirm as being
accurately done.

)
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MEASURING THE COURSE ITSELF - cont.

Since the set of measurements that will be used as the course
measurement is not known until all measurements have been completed
and the likelihood of slight adjustments (4 counts per mile in our
example)being required following the set of recalibration trials,
initial paint marks on the roads should be minimized to simple coded
lines or letters. Once the final determinations have been made, a
combination of landmark notations, painted mileage markers, and
masonary nails hammered into the pavement should serve as your

final permanent marks for the start/finish mile/kilometer points.

Once all measuring has been completed, a detailed report and
certification questionaire including all calculations, fieldnotes
and maps must be submitted to the nationally designated certifier
in your area (for northern and central ca. Carl Wisser PA-TAC Office
2608 Ninth St., Rerkeley Ca. 94710. Phone 415-549-3687). These
individuals will review the report and correspond with the measurer
if there are errors or questions. The regional certifier will then
forward the report to Ted Corbitt for final approval. Ted Corbitt
is the only individual in the United States authorized by the TAC
and RRCA to award certification to a race course that appears to
him " to be measured with reasonable accuracy'". Ted will
return a certificate to the regional certification chairman,with
his signature stating the course is Nationally Certified. Only in
this way may a course be added to the list of Nationally Certified
Courses kept by the record keeping organ--The National Running Data
Center, run by Ken and Jennifer Young in Tucson, Az.

In 1981, a validation program was started by the National Running
Data Center (NRDC) to verify the accuracy of race courses where
American records were established. For a performance to stand as

a record, the course must be remeasured and the findingsibe short
of the measured and certified race route by more than the following
short tolerances:

1. Races held prior to Apr 1981-they can be short by 0.5%

2. Races held from 1 Apr 1981 thru 31 Dec 1983--no more than 0.2°
3. Races held from 1 Jan 1984 thru 31 Dec 1984--0.1%

4. Races held on or after 1 Jan 1985-no short tolerance allowed.

These tolerances apply only to the findings of an independent
measurer, assigned to validate performances for a particular race
by the NRDC and Ken Young(the chairman of the National Standards
Committee's course validation and remeasurment committee). This
revalidation of the course to establish the credibility of any
National Age Group record set on the course can only be done after
the race has been run and the record set. In this validation, the
manner in which the runners ran the course may also be reviewed to
determine if the proper course was actually followed. Once a course
has been remeasured and found short, the required distance must be
added.

=

The intent of the short course prevention factor(adding 0.1% to the
measured length of your course) is to reduce the likelihood that a
remeasurement will find it short by more than the allowed short




PA-TAC COURSE CERTIFICATION SUPPLIES LIST

PRICE
: 10 speed bicycle.

$20.00 i Jones Counter measuring device for bike.
Pocket calculator.
Pocket size spiral notebook for field notes.

$2.65 ea.
$12.00 ea. *

Orange safety vest. (Model #1100)
Bike helmet.

$18.95 ea. + Rike pump and tire pressure gauge.(price for the cycle-pro)

1.
2.
3.
4.
$30.00 case * 5. Flourescent marking spray paint.(12 cans to a case)
6.
7.
8.
9. Thermometer.
$6.80 bx. * 10. Masonary PK nails.(100 nails to a box).1%"long.
$7.65 bx. * 11. Surveyor's flasher/spinner disks. (#8431 Lietz)

12. Hammer.
$50.66 a tap# 13. 100 foot professional steel tape and reel.(Lufkin#05100B tape
$2~ 68 for reel and #31-100 reel).
¢4 .20 301b.* 14. Tension guage for steel tape.(Model #IN-30).
$85.50 a whe#115. Surveyor's walking wheel.(Rolatape 415 walking wheel).
16. Tables on metric/english conversions.

@ 17. Masking tape(2”wide) and pencils for steel tape measurements.

@ 18. Black ink pens (one fine, one bold)and straight edge for maps.

* Available through Haselbach Surveying Instruments
1447 Rollins Rd., Burlingame, Ca. 94010 (415) 348-7247
Take the 1st. exit south of the airport on Hwy. 101 heading
west. First left turn is Rollins Rd. proceed almost to end of
Rollins past Hiram Walker warehouse and Burroughs,its on the rt.

@ Available at any stationary store/art supply store.

+ Available at most good bike shops.

Available through New Road Runners Club att: Bill Noel
- 9 East 89th St. New York, N.Y. 10028 (212) 860-4455.

=
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COURSE CERTIFICATION CHECK LIST

You must Calibrate your bike at least four times over a known
Calibration Course before your measurement rides of the Race
Course. The average of these four rides is known as your
Riding Constant.

You must make at least two good measurement rides of the Race
Course. Remember, if you measure on separate days, you must
Calibrate and Recalibrate vour bike for each day.

Remember when you measure the course, always ride the straightest
line/shnrtest possible route (SPR) that a runner could lepally
run your course. This is most important.

At the end of each davs ride, ycur bike must be Recalibrated
on your Calibration Course, at least twice. The average of these
two rides will be your Recalibration Constant.

You must then find the numerical average between your
Recalibration Constant and your Riding Constant. This figure

will give you your overall average number of counts per mile

for that particular dayv. This is called your Constant for the Day.
You then find the numerical difference between your Constant for the
Day and the Constant you used while measuring the course (Your Riding
Tonstant). This figure, multiplied by the length of vour course,

Ts the amount you have to re-adjust (backwards or forwards) your
Start/Finish Line, to get vour FINAL Finish Point.

Remember to keep all your field notes, and submit a copy of them
with your application form.

Finally, on the Course Map, remember to include blow up diagrams
of the Start, Finish, and Turnaround lines of your Race. These
should include the Exact distance of these lines from a visible
fixed object (ie. FInish Line is 21°10" West of light pole #25
on South Dr. just West of the intersection of South Dr. and
Metson Rd.). Also indicate on the map, a blow up drawing of
potentially confusing areas. Remember, this map should indicate
visually, how all the Roads/Bike Paths/Trails were cut to get the
SPR. This map should be able to give someone unfamiliar with
your course, little trouble in reverifying the exact length cof
your course if a reverification measurement becomes necessary.

Call Carl Wisser or any member of the Course Certification
Committee if you are in doubt on any point in the Course
Certification process.

Lastly, remember if you change your course in any fashion, it
must be Recertified.
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Regional Representatives of the LDR Standards Committee

NY,New England Allan Steinfeld, 9 E 89th St, New York NY 10022

DC,MD, VA, WV A J VanderWaal, Rte 6 Box 154, Martinsburg WV 25401
NJ,DE,PA George Delaney, 1012 Merrymount So, Turnersville NJ 08012
MI : Allan Phillips, 7833 Hillcrest Blvd, Westland MI 48185
[0]:1 Peter Riegel, 3354 Kirkham R4, Columbus OH 43221

IL Len Evens, 2026 Orrington Av, Evanston IL 60201

WI Raymond Hintz, 1119 Elizabeth St, Madison WI 53703

LA Carl Jeansonne, PO Box 66424, Baton Rouge LA 70896

OK Bob Baumel, 129 Warwick Rd, Ponca City OK 74601

AZ,sthn CA Bob Letson, 4369 Hamilton St- #4, San Diego CA 92104

cntl/nthn CA Carl Wisser, 2608 Ninth St, Berkeley CA 94710

OR Donna Phillips, Providence Hospital, 1111 Crater Lake, Medford
: OR 97501

WA : Tom Duranti, 9907 NE 124th St, Kirkland WA 98033

HI Gordon Dugan, 704 Ainapo St, Honolulu HI 96825

All regions not listed here, foreign courses and other courses measured by
non-standard methods should be sent to:

Ted Corbitt, Apt 8H Sect 4, 150 W 225th St, New York NY 10463
NOTE: All course certifications reviewed and approved by the regional represen-
tatives MUST be finally approved by Ted Corbitt before the course can be placed
on the official list of certified courses and can qualify for US records.

All persons listed above are VOLUNTEERS. They have full-time jobs. They have
offered their time and expertise to help people obtain accurate courses.

Kew Voung

NATIONAL RUNNING DATA CENTER
P. O. BOX 42888
TUCSON AZ 85733

SubscrigTion EaTe #15.00 yR. fov NED.C. NewsleTler

TOM BENJANMIN

SUBR TO MAY 1983

FQ BOX £71%

SAN FRANCISCC CA 9412¢

first class mail



IMPORTANT:

INSTALLATION INSTRUCTIONS

FOR JONES COURSE MEASURING DEVICE

between fork and front wheel.

As you sit on your bicycle, in riding position, device is installed on LEFT SIDE of front wheel,

BRACKET

FENDER —*]

BUSHING

WASHERS
(if necessary)

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Turn bicycle upside down and
remove front wheel. Use a proper
size wrench (not pliers} to re-
move the wheel nuts.

Slide washers onto axle to pre-
vent device from touching spokes
when placed on axle.

Slide unit onto axle and insert
drive hook between any two
spokes. If cilearance between
spokes and drive gear face is
greater than 1/32" (width of a
penny), remove one washgs at a
time until 1/32" distance bet-
ween spokes and drive gear is ob-
tained. See Figures 1 and 2.

Insert washer between unit and

fork if necessary to give clearance
and keep device vertical. Place
front wheel with device into
fork. It may be necessary to
spread the fork slightly to make
room for the unit.

Replace front wheel nuts re-
moved in Step 1 and tighten.

Make sure whee! turns freely. If
not, it may be necessary to add a
washer as shown,

FIGURE 1

V2 L I W

DRIVE GEAR FACE L

A
N
_k IR

FIGURE 2

NOTES: Attach counter in such a posi-

tion that the numbers can be
seen while riding.

The counter is not designed for
continual use in wet weather. if
bike is to be used a great deal for
other than measuring, it is recom-
mended that the counter be re-
moved and only mounted while
measuring courses,




INSTRUCTIONS FOR USE OF
JONES COURSE MEASURING DEVICE

For course measurement, refer to Ted
Corbitt’s bookiet, *“Measuring Road Run-
ning Courses.” This is available from:

Mr. Ted Corbitt, Chairman
RRCA/AAU Standards Committee
150 W. 225th Street

Apt. 8H Sect. 4

New York, NY 10463

The price of the booklet is $1.00.

To calibrate the counter, measure a half
mile or one kilometer course using a steel
tape with 10 Ib. (4.5 kg) tension. See Ted
Corbitt’s pamphlet for details. Record the
reading of the Course Measuring Device at
the beginningand end of the-course. Only
read when the bike is advancing to the
mark. If you overshoot by a few inches,
back up behind the mark so that the
counter is advancing as you come again to
the mark. This will eliminate “’backlash’’.
Ride over the course at least twice. Record
the results as shown in the example:

Run 1 Run 2

sTOP 86590 94449
START - 78735 - 86592
Difference 7855 7857

Subtract and take the average. If a half-
mile course, multiply by two for counts
per mile. If a mile or kilometer course use
the average. For this example we get (if
from a half-mile course):

counts per mile = 15712 (9763 per km)

Then we use this to figure the number of
counts for the desired distance. For ex-
ample, for a 10 milte course it would be
157120 counts. Since the counter only
records 5 digits, note that it will ““turn
over’’ about every 6.4 miles {(10.2 km).

For a 20 kilometer course (12.4274. . .
miles) it would be 12.427424 x 15712 =
185260 counts or 20 x 9763 = 195260
counts. (We recommend the use of a cal-
culator to aid in these computations.)
When measuring the actual course, read
the counter as the bike is set at the starting
point and add the desired counts to get
the number to obtain at the finish. You
may . ant to compute the count for
each nile {or kilometer) mark. Then each
mile can be marked for use by the runners
during the race. '

if you measure an existing course and
want to find its length, determine the
total number of counts and divide by the
counts per mile. For example, using the
counts per mile from above, if the total
counts for the course was 166734 this
would be:

166734/15712 = 10.6119 miles = 10
miles 1077 yds )
or 166734/9763 = 17.0782 km = 17 kin
78 Meters

For your convenience, the following con-
version factors are given:

1 mile = 1.609344 kilometers (exact)
1 kilometer = 0.62137119. .. miles
5 kilometers = 3.106856. .. "

10 kilometers = 6.213711... ”

15 " = 9.320568... o

20 g = 12427424,

25 "\: = 15.534280... "

Marathon = 42195 meters
= 42.195 kilometers
= 26 miles 385 yards
= 26.21875 miles

The Jones Course Measuring Device is available from:

NEW YORK ROAD RUNNERS CLUB

Attention: Bill Noel
9 East 89th St.
New York, N.Y. 10028
(212) 860-4455.

Price $20.00



PERSONAL DATA ' PA-TAC Certification Committee

/ v . - .

NAME ST DATE
ADDRESS ' Z1P
PHONE: Home Work Other

Enter an X if you have training of experience in:
Measuring via calibrated bicycle

Using a Jones counter |

Measuring via surveyor's steel tape
Measuring via calibrated walking wheel
Measuring via electronic meter

Map drawing

Applying for certification

Designing and creating a calibration course

Designing a road race course

00030000400

o

Measuring a track oval (440 yards, 400 meters, or indoor)

List all calibration courses, road race courses, and track ovals
that you have personally designed, measured, or had certified:

YEAR NAME OF COURSE LENGTH |DESIGNED?|MEASURED? |CERTIFIED?
e —

9




Page 2.

YEAR

NAME OF COURSE

LENGTH

DESIGNED?

MEASURED?

CERTIFIED?

\{/\\




TDK 1

ENGLISH - METRIC COMVERSIONS

I inch = 2,54 centimeters = ,0254 meters
1 foot = 30.48 centimeters = ,30L8 meters
1 yard = S1.44 centimeters = .9144 meters
1 mile = 1,760 yards = 5,280 feet
1 mile = 1,609.344 meters 1.609344 kilometers

Note: 1 centimeter = .01 meter

1 kilometer = 1,000 meters

5 kilometers

i

¢ kilometers
10 kilcmeters
15 kilometers
1/2 Marathon
1/2 Marathon
Full Marathon
Full Marathon =

1}

I

Others: 20 KM
25 KM
20 KM
50 KM
60 KM
100 KM

0.1%2 = .00l
0.2% = .002
0.5% = .005

3
4
6
S

. 106856 miles
670970 miles
213712 miles
.320568 mi les

13.106375 miles =

2

1,097,404 meters

26.21875 miles = 2
42,184,988 meters

]

]

12.427424 miles
15,534280 miles
18.641136 " miles
31 .068560 miles
37.282272 miles
62.137120 miles*

1 KM

13 miles + 192.5 yards

6

21.097494 kilometers
miles + 385 vyards
42.,194988 kilometers

*rounded last digit up

FRACTIONS & PERCENTAGES

171,000
1/500
1/2G0
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SAMPLE EXERCISES

UK £

1,) If I am reauired to add 0.1% to courses of the following lengths,
how much distance should I add? |
(a) 10,000 meters

2.

)

,001 X 10,000 meters = 10 meters

(b) Full Marathon

,001 X 26.21875 miles = ,02€21&75 miles
02621875 miles X (1,7€0 vards/mile) = 46.1 vards

or .001 X 42,194928 meters = 42.2 meters
Suppose my calibration constant (riding constant) is 15,100 counts/mile
and my recalibration constant is 15,020 counts/mile; I ride an 8 KM
course from a fixed finish line to the start and place down a start

mark.

(g) How many counts must I ride?

(b)

(15,100 counts/mile) X (& KM/ 1.609344 KM/mile) =
= (15,100 counts) X (4,970970) = 75,061.6 counts

How for should my start mark be moved after recalibration

to place it at 8,000 meters from the finish?

(5 counts/mile) X (4.970670 miles) = 24.9 counts
this is because the day‘s constant is the average of
15,100 & 15,080 or 15,095 counts/mile

since the day’s constant is less than the riding constant, we

would move the start mark in the race diréction which will

shorten the course.

(24.9 counts/ 15,095 counts/mile) x (1,609,344 meters/mile) =

= 2,65 meters in the race direction

e - — —— g AT v

}

I
1}
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TDK 3

SAMPLE EXERCISES (cont’d)

2.) (c) How far in meteriﬁiiygpe course from the finish to the
unadjusted course¥mark?
8,000 meters + 2.65 meters = 8,002.65 meters
(75,061.6 counts/ 15,085 counts/mile) x (1,609,244 meters/mile) =
8,002.6% meters
3.) Suppose 1 will set up a 10,000 meters course but have been told to
to make it 0.1% or 10 meters lona. If I have a calibration constant
(riding constant) of 15,100 counts/mile and want to lengthen the
course evenly throushout., ( I will ride from fixed finish to start.)
(a) What actual riding cohstont should I use?
15,100 +(.001 X 15,100) = 15,115.1 counts/mile
(b) How many counts should I ride from the finish to the start?
15,115.1 X €.213712 = 93,920.9 counts
(c) If my recalibraticn constant is 15,092 counts/mile ,
what should I do to make the 10,010 meters long?
day’s constant = 1/2 ( 15,100 + 15,092) = 15,096 counts/mile
(93,920.9 counts/ 15,096 counts/mile) x (1,609,344 meters/mile) =
10,012.7 meters.
therefore to make the course 10,010 meters long I should move
the start toward the finish ( in the race direction ) by

2.7 meters,
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TOM BENJAMIN
ASSOCIATION CERTIFIER

qthl@hcs COﬂgreSS " 895 34th Ave

SR | SAN FRANCISCO CA. 94121
415-221-2195 (&
CARL WISSER CHAIRMA v \ ot
PA LDR CERTIFICATION COMMITTEE \
2608 Ninth Street, Berkeley, CA 94710 (415) 549-3688

Dear Ken: (YOL”QGA

Enclosed is a copy of the certificate of course certification

for the 1982 San Francisco Marathon. The course was run as measured
by Tom Knight and myself. I drove the lead pace car, Tom Knight

ran the race, I had 8 cyclists'spread through the lead open man to
the first masters women. The course was also monitored by 378 people
covering all turns and corners on the course, they had a total 772
barracades w/rope plus 550 cones to assist them in out and back
sections of the course, as well as other potential trouble spots.

From all reports gathered, all runners ran the measured course.

Scott indicated that you didn't have the distance between the start
and the finish measured on a straight line. Unfortunately, it was

2.8 miles I tried for 2.62 but it was logistically unworkable.

I've also included a copy of the Ted Corbitt memo, which we discussed
recently on the phone. Point number 4 in the memo is the point that
concerned me the most. The .087% difference allowed between your two

ad justed finish points is iﬁformation critical to all course measurers,
and hopefully you can insert this item in thé next NRDC NEWSLETTER.

Item 6 in this same memo seems to be in error, it's my understanding

‘that the .00% error on a remeasurement was not to take effect until

1985 thus given Race Directors some grace period to bring all their
courses up to scratch. This coupled with several statements made

by David Katz in his recent article on course measurement in the
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CARL WISSER CHAIRMAN
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The Road Race Management Newsletter [ The IAAF accepting the TAC

and NSC rules for course measurement, as well as the'point about

the acceptability of the bike measurement on a gravel surface].

point out again one of the major probleﬁs most certifiers have had

in the past few years and that i%:;ﬁgentral point of communication

of the current acceptable methods for certification. Unfortunatél&,
even with your efforts,this is not yet the case. We still get
conflicting theories on accepted techniques from various people on

the NSC [ie. Letson's ideas on using the bike on gravel vs. Katz's].
We also find out about changes in the NSC meausrement standards|rules
by word of mouth [ ie. the .08% allowable difference in two course
rides before another ride must be made]. The only way to thourghly
saturate the course certification world with these new rules and
standards is through the NRDC NEWS,as you've suggested. Enough of this
tiradé, I'm sure you are only to well aware of the problems which can
develope from conflicting ideas being published by various members

of the NSC, as well as rule changes not receiving the widest possible
distribution. On a more positive note: While there have been several
minor points of error and disagreement in David Katz's articles, every-
one on our committee extends their thanks to David and you for providing
this much needed informational tool to the huﬁdreds of course
certifiers around the country who aren't plugged into the small course
certification communications network, as we are. In all of our

ON the - :
remeasurements of courses West Coast, the most glaring culprit

has been lack of knowledge of current accepted measuring techniques
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Hence my sensitivity to these communications problems.

On to another topic; The Photo Verification of Finish Line Systems.
Enclosed you'll find information on the Minolta X-700 camera and

The Quartz Data Back system which attaches and produces the six digit
time encoded on the film negative. Currently thé Minolta system

is the only one that produces'the time in an hour/minute/second format
with the race clock flexibilty to readjust the device to actual race
time in the evenﬁ the clock was not started at the starting line.

I've included several examples,both original and photo copy, of what
this device can do. I think it could have a great potential, both

as a select timing device for finish line systems, and as a verification
tool use to check the accuracy of a particular finish line syétem.

As the lines between racing/racers on the track and those on the road
continue to blurr, it seems one of the most important elemehts to
continue this trend will be confidence of track and field officals

in the accurécy of the road race course and its timing systems. I think
we are making major strides in both these areas. To further facilitate
confidence in these two areas with the track and field people it

will probably become neceséary to institute some form of Official
supervision over major road race events ( eg. TAC Officiating at major
Track and Field Events ). We have already unofficially instituted

a policy in the Pacific Association of TAC to have members of the

our certification committee ride and.verify major races in our area

to help confirm they were indeed run on the course certified. This

independent official verification can be extended to the finish line
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system through the use of the Minolta X-700 and it's Quartz Data Back

system. I feel it could be feasible to institute these requirments

on a limited basis initially, say at all TAC National Championship
Events. You would receive a stafemént from the TAC Course Verification
riders that they independently verified the course was run on the
course as certified. You would also receive select photo's shot

with the Minolta X-700 system by the independent TAC Finish Line Official
which you would be able to then use in comparison to the finish results
you received from that,partiéular race. This duel verification system
coula go along way in helping to legitimize our spbrt in the eyes of
the various skeptics (both Media and Track and Field) that our sport
now has. Since the 1983 San Francisco Marathon is the National Open
Mens TAC Championship, I'm sure Scott Thomason would be more than happy

to serve as a test of this proposal,if you see any merit in it.

I've also enclosed a check for $15.00. It's paymént for the booklet
“CERTIFIED RACE COURSES 1983~, the Jan. and Feb. issues of NRDC NEWS,

and reimbursement for last weeks phone call.

It looks as if the Ave. of -the Giants Marathon is not interested in
remeasuring|recertifying their course. The PA/TAC/LDR Chairman John
Mansoor has made repeted attempts to contact them, and they have not
returned his calls. The Sacramento Marathon is beiﬁg much more
réponsive and should comply with all your requests. If you could let
Carl know the names of the races which have not responded to yourletter

we can put pressure on them locally. ----- THAT'S ENOUGH, ----------mu— '
running out of paper. Warmest Regards, \7;Z;h% ‘éi;ik& ‘




National Governing Body for Athletics in the United States

Please Reply To:

THE PACIFIC ASSOCIATION

P.0. Box 1495

Fair Oaks, California 95628

(916) 966-6185

The following is a list of some of the Nationally Certified Courses in the Pacific Association.

As a service to the athletes in the Pacific Association, we will be periodically publishing courses
that have been certified by the National Standards Committee in THE SCHEDULE. Please note that the
lists are by no means complete, since we are constantly certifying new courses. If you do not see your
course listed here, and you think it should be, please contact either the Certification Chair, Carl
Wisser (415-549-3687) or Tom Benjamin (415-221-2195). Please also note the two symbols used on these
lists: Number one is the ** symbol. This indicates that to our knowledge, this particular race is not

currently being run,

hence the course is inactive. Number two,

is the ## symbol. This indicates that

their has been a change in the Certified Race Route and the course, while still being run, has not been
recertified. Finally, we would appreciate information on some of the race courses that were certified
prior to 1982, most specifcally, wether or not the race is still being run on the same course as the
one that was certified; or more generally, wether the race has been run on the same course year after

year

(This information is most crucial to the "upkeep” of certification due to race director changes,

small course changes, etc. We would like to have this information included as part of the TAC sanction-

ing process).

NATIONALLY CERTIFIED COURSES..........AS OF 5/8/83

5 KILOMETER

10 KILOMETER

CITY RACE NAME DATE CERTIFIED CITY RACE NAME DATE
Atherton Sri Chinmoy 20 March 1982 Alameda Run for the Parks June 1982
Berkeley Great Berkeley 11 Oct 1981 Atherton SCRC June 1982
Palo Alto Corporate Cup 18 July, 1980 Berkeley Solomon Grundy April 1981
San Fransico Golden Gate Park 18 Nov ° 1982 Danville Devil Mt. Run April 1982
San Fransico Hook & Ladder SFPD 21 June 1981 Foster City Sri Chinmoy June 1981
San Fransico Run to Home Plate 17 Aug 1981## Grass Valley Memorial Run Feb 1980
Oakland Lake Merritt 2 Oct 1982 Guernville Watermelon Run May 1979
San Fransico Over and Under 22 March 1983 Hayward, Run for the Health May 1982
San Fransico Crystal Light 4 April 1983 Kelseyville KXonocti Winery Sep 1982
San Bruno S.F.I.A.-Hot Pursuit S April 1983 Kentfield Pacific Sun May 1982
Modesto YMCA of Stanislaus 18 May 1983 Lakeport Run for the Health April 1981
8 KILOMETER Modesto S0S Natural Light Oct 1982
Calistoga Great Calistoga Race 23 June 1982 :gg::zg ¥;g;n:¥ :ﬂgnZ;lgizpus :gv i;:%
San Fransico Chinatown YMCA 16 Jan 1982 Oakland Lake Merrit Oc{ 1982
Mt. View Corporate Cup Road Test 3 March 1983 Palo Alto Stanford June 1982
12 KILOMETER Palo Alto Streets of Palo Alto March 1983
San Fransico Bay to Breakers April 1983 Pleasanton Heritage Days June 1981
San Fransico Golden Gate Park Nov 1982
15 KILOMETER San Fransico Bonnie Bell 1481/82 Nov 1980**
San Fransico Bonnie Bell 1983 Jan 1983
ierkeley Great Berkelgy . 31 Oct 1982 San Fransico Christmas Charity Run Dec 1982
os Altos PA-TAC Championship 13 June 1981 San F : s 4 q p 1
Los Gatos Los Gatos 17 Feb 1975%* ransico St. Judes Hospital June 1981
- San Fransico Hook & Ladder Run June 1981
Oakland Lake Meritt 2 Oct 1982 s F . Big H t Big F July 1981
San Fransico Bay Pacific 21 Mar 1982** an rransico Big Heart Big Foot uly
. San Fransico Over & Under March 1983
Santa Rosa Heart of the Empire 10 July 1977
- San Jose Center for Employment Sep 1982
San Fransico aAvon 6 Mar 1983
San Jose Earthquake Aug 1982
San Jose San Jose Mercury News March 1983
20 KILOMETER San Jose Hyatt Jan 1983
Oakland Lake Meritt 2 Oct 1982 Santa Rosa McCarthy Postal Nov 1979
Santa Rosa McCarthy Postal 29 Nov 1979 Santa Rosa Spring Lake July 1977
Sacramento PA-TAC Championships 15 Jan 1982 Santa Rosa The Last 10K Ooct 1979
Stanford The Great Race Sep 1982
25 KILOMETER Stanford Corporate Cup July 1980
1 L]
Guerneville Fools Run 18 Feb 1978 Woodside Women's P.A. Feb 1980
Oakland Lake Merritt 2 Oct 1982
San Fransico TAC Championships S Jun 1983 30 KILOMETER
Oakland Lake Meritt 2 Oct 1982
50 KILOMETER
Oakland Lake Merritt 2 Oct 1982 LQQ_EIEQEEEE&_
San Fransico Challenge Cup 6 Nov 1982 Oakland Lake Merritt 2 Oct 1982
San Mateo West Valley TC Racewalk 1 Feb 1980

)
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> This is your course.me asurement and certific at.;LQ,QJ.E@.QB_G,E.1-“,.”1,1‘-,._'1}19.}3@%5.,..,..‘

1, _Suggested procedure sheet.
2. Course measurement diagram.

3. Aj@@;&ggggliwg,é_*_;,ip_,&.ew,...,.,;

4. A sample map.
5. Application form. . ol
6. ->Steel tape Method for measuring calibration Courses.
,__X_gu_,.g_e,e,slmtg,,béyg,;__y__h_ﬁ,,._u-‘___A.._.“_,,,_&_,_,,A,,ﬂ.._m___ﬂ._.,___w,r,,__,ﬁ
' 1. Bicycle w/high pressure, quick release tires.
' 2. A Jones counter. .

For purchase: Write to

-0xr- N.Y. 13766 $%47eﬁﬁgggtage paid o
For loan: This office has a few vailable for Ioan.
3 Dedi o .

1f you have any questions, please call me at the above number.
include a $§10.00 check with your appIication made payable to
____ SIGNED

e R

[ PLEASE rRepLy [ NO REPLY NECESSARY -

——wawil LLE imi nt . Thie will
preliminary constant. This will givgngothen
u

your da 's a iqi
final agjust;:§:g§t2$gigs per mile. (From which you will
you measured the course -)ChYOE must recalibrate on thé saﬁzkg o as
. eck tire fir ; ay as
8. Please use th *Do n mness from time t ;
ot . o time¥
for filling Oitezﬁéozgglgiaﬁgle' appligégignygg§ ﬁéﬁeagrsgﬁure'-d
depicts ; : ation and for d i your guide
P the running course. Neatness couiiglngeacgiglwleh ctearly
.. ete.

If you have an i
Y questions cC
of your application. ontact any of the certifiers on the back




PA/TAC/LDR .~
CERTIFICATION COMMITTEE

2608 Ninth Street
Berkeley, California 94710

SUGGESTED COURSE MEASUREMENT PROCEDURES

Schedule course measurement at time of minimum vehicular activity.
Make sure your tires have good air pressure.

Calibrate your Jones Counter at a local certified half mile, one
mile or kilometer calibration course.* Record date, time of day
and temperature. Ride the course four (4) times. This gives you
a preliminary constant in digits per mile. (Approximately 15,000
digits/mile.) *Course must have a certificate & registry number.

Before measuring the race course in question, be sure you are very
familiar with the entire route. This means that you must know ex-
actly where the runners can (and will) legally run-be it with
traffic, 1 lane, 2 lanes, the whole street? . -Which side of the
traffic islands? Across the vacant lot? etc. etc. Leave no route
detail to chance!

At the course start, record your Jones Counter starting digits and
with a calculator work out the various mileage counts using your
preliminary constant. Carefully ride the course in as short a
manner as is possible. Cut every corner to within 12" of the curb
and where legally possible, ride a straight line when the street
curves across your path-see accompanying diagram. This is the most
important step in the application process.

After recording date, time of day and temperature, ride the course
twice, being careful to record the differing ride results-both in
your notebook and on pavement with spray can or crayon. It's a
good idea to mark your mile markers at the same time (record their
exact location-"10' south of light pole No. 1362 on Elm Street").

A good idea is to ride the course only once but with a partner¥ You
catch each others mistakes and generally perform to a higher stand-
ard. ’ *Partner with Jones Counter

Return to the calibration course, record date and time of day and
recalibrate by riding the course twice. Obtain an average and then
average it in with the preliminary constant. This will give you
your day's average digits per mile. (From which you will make your
final adjustment-Item 17.) You must recalibrate on the same day as

you measured the course. Check tire firmness from time to time¥
*Do not alter your tire pressure.
Please use the enclosed "sample" application”and map as your guide

for filling out the application and for drawing a map which clearly
depicts the running course. Neatness counts..Be complete.

If you have any questions contact any of the certifiers on the back
of your application.



APPLICATION FOR CERTIFICATION OF ACCURACY

Name of course: Date:
Location (place, city, state):
Measuring method used: Bicycle? Walking wheel? Steel tape? Electronic meter?

Describe the measuring device (make, model, dimensions, etc.):

Who was responsible for measuring the course?
Name: . Address:

Who will be responsible for locating the start/finish points, marking the course, measuring
future changes and reporting them to the National Standards Committee:

Name: Address:

DESCRIPTION OF THE COURSE

1. Is the course flat? rolling? hilly?‘ mountainous? uphill? downhill?
Elevation (feet above sea level): START ___ Highest Lowest FINISH
2. How much of the course.is paved? - grass? dirt?

3. Straight-line distance between the START and FINISH:

4. Describe exactly where the START, FINISH, TURNAROUND, and MILE/KM points are located
with reference to unique permanent landmarks (e.g. 17 yds W of 934 Beach St. mailbox):

S. Submit a complete, detailed map of the course with names of all streets/trails, showing
all dirt/grass stretches, and including a north arrow., Indicate which side/half of each -
road was measured, and how all turns were taken. Use additional sketches or writeups to
clearly communicate the running/measured route.

COMPARISONS WITH A KNOWN STANDARD DISTANCE., Certification requires two comparisons of each
measuring device with a known standard distance. If steel tape is used, the standard must
have been created with utmost accuracy by other survey instruments. If a wheel is used, the
standard must have been created via steel tape or electronic meter, and must be at least 880
yards long on a straight, flat, paved surface,

6. Describe the known standard distance:
Name:

Location:
Length:

How measured:
Certified?

If the known standard distance is not certified, apply now
by ‘answering all appropriate questions on another APPLICATION
FOR CERTIFICATION OF ACCURACY for the known standard distance.

7. Describe how each measuring device was compared with the known standard distance.
List the date, time, and raw data for each comparison:



8. If steel tape or walking wheel was compared, what is the average correction factor?

9. If a bicycle was compared, what is the average digits/mile for all of the comparisons

for each person for each day:

Date: Name: Average digits/mile:
Date: Name: Average digits/mile:

COURSE MEASUREMENTS. Certification requires two measurements.
standard distance and the race course must both be ridden during the same day by the same person

for each measurement (comparisons from a previous day are not acceptable).

10. Was the measuring route identical to the shortest route that can be permitted to be

run by the winner of the race?

11. Were all left/right turns measured to within one yard of the inside edge of all turns?

If not, explain.

12. If part of the race course is on dirt or grass, how were these stretches measured?

14, If steel tape was used, answer the following questions:

a. How many people were in the‘survey party? List their specific duties:

b, How was the tape tension maintained during measuring?
¢. How was the tape increments count maintained?
d. How were the curves measured?

15. If a bicycle was used, answer the following questions:

a. Was the bicycle ridden over the known standard distance and over the race course
both during the same day by the same person for each measuring occasion?

b. Was the known standard distance compared before and after measuring the race course?
If not, explain.

16, List the date, time, and raw data for each measurement of the course:

17. Describe any adjustments (calculations, measurements) made to create an exact length

ie. What is the average length of the final course?
19. What is the difference between all of the measurements?

RETURN THIS FORM WITH ALL QUESTIONS ANSWERED TO ONE OF THE FOLLOWING PA-TAC CERTIFIERS:

Tom Benjamin:
Ron Grayson:
Dick HRughes:
Carl Wisser:
John Mansoor:
Tom Knight:
Pete Shandera:

P.0. Box 8715, San Francisco, CA 94128 221-2195

2510 Greer St., Palo Alto, CA 94303 856-3743 Work/Home

3462 Laurel Ave., Oakland, CA 94602 482-5212 Home 763-0500 Work

2608 Ninth St., Berkeley, CA 94710 549-3687

10513 Fair Oaks Blvd. Apt. J, Fair Oaks, CA 95628 (916)-966-6185

724 Arastradero Rd., $#107, Palo Alto, CA 94306 856-3349 854-3300 X2065
40 Sante Fe, Pt. Richmond. CA 94801 234-8322 Home 845-5200 X234 Wnrk

If a bicycle is used, the known

~
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S Movie/Shopping Canter antry rcal.

-FOR THE PARKS IOK

Nor?rer!y' edge of crosswalk on Shera Li=e Crive at
(*L2233in3 2dge 3Cing
nor?h on Shore 'tne)

{0Q' short of Falrhaven an Srora Line.

On Otis Orive 15" shart of light post numter 1250, north

ot Grand.

£ East West Shopaing Can*ar Rwad crosseaik =est of Uarket,

130 yds past star?t on 3hora Lira.
Hal fway batwean Sand Beach & Harbdor Light on Shore Lire.
20" past 1234 Otis Crive driveway rear Rock Is'e.

Shopoing centar East west Road at light pole 73' short of
flag poles.

10K FINISH 30' short aof south pcst atfice parkirg lot
antranca on North.South interior shopeing
cantar rcad (turn rignt ar cirera)

Soutd sudze.



APPLICATICN FOR CERTIFICATICN CF ACCURACY

Vaze of course: -"ALAMEDA RUN FOR THE PARKS"

Lacation (place, city, state): SOUTH SHORE SHOPPING CENTER, ALAMEDA,

Yeasuring wethod used: Bicycle? “alking wheel? Steel taje?

Jescride the 1essuring device (2ake, madel, dizeasions, ete.):
“JONES COUNTER

- ) l
. . N » C,“RL WI1SSER
Yhe was rcsponslbll far 2¢ISJ713‘ the Ccourse? BICK UG ES
Address:

Mo i1l be resgonsidle for locating the stare/fintsh polnts, =arkiag the course, neasuring
future changes and reporting thes to the National Standards Joamittee:

Date:_6/26/82
CA.

Electranic szeter?

Naaze: -r»

Nase: CARL WISSER Address: -
DESCRIPTICN OF THE COUSE
" I, Ts the course flat? rolling? Nilly? sountainous?  LpAillP  downhille?
Elevation (fest adove sem level): S?Aﬁ‘_f‘s' Highese Lowest FINISH 15!
2. How wuch of the course is paved? 100% grass? dire?

3.
4.

Straizjht-line dtstance botvynn the STARY and FINISH: 750" #

Tescride exactly where the START, FINISH, TURNAROUND, ani4
with reference to Lnique jernareat lanZsarks (e.g.

PLEASE SEE MAP

MILE/ XM poiats are lacated
17 yds W of 334 3each St. 3sildox):

h S. Suitmie @ cz‘:p:cco, detailed ug of the course vith naves 2f all streets/trails, showing
o all d{re/grass stretches, 1nad including a north srrsw, Indicate which stde/Nalf of each
- r:ad <88 easursd, ind “aow all turs wers takem., Use additisnal sketches ar writeups to
clearly coemunicate the running/zeasured route. )
CIMPARISCNS WITH A ENCWN STANDARD DISTANCE. Certificatios requires %ve cawparisons af each
2essuring device with a Xncwm scandard distance, If steel tine is dsed, the staniard sust
Yave Deen created with utiast accuraly %y ather survey {nstr.vencs. I[f @ vhesl is ssed, the
stazdard sust Nave deer cresced vis steel t3p@ ar elecCtronic 1eter, and Fust Yo at least 159
rards long m & streighe, fla®, ;aved surface, - X
o, Jucr'xbo“ the @awe staniard distance:
Vase: EDGEWATER HALF MILE® g ®cagTaAY- MiLEY ;
_ “3cacdon: EDGEWATER DRIVE QAKLAND CA
Lengths_3 MILE & | MILE
“ow zessured: _ . - .
PSA SroepaPriie) Peh 2757 (HIlE)

) T Certifled? YES

If the swn staniard 4iscanze t9 <3¢ certifiez, a:2ly -2w
Sy irsver.ag all n;;r:prin:o 3-03%i:19 Jm anst-ep PPLICATICW
FOR JZRTIFICATION P iCCLAACY Ssp tNe kmowm st.o-2a-4 distaace.

7, Cescride Nsw ecach xuurtn("‘:!-ni:o vas 3ezared wizh :he k=awn staciard iistance.

List he late, tize, and caw 2sta f3r esch <swparisaorn:

Carl Wisser 6/26/82 7:25 A.M.-Mild Dick Hugses RECALIBRATI(?N
"EASTBAY MILE" = RECALIBRATION "EASTBAY MILE" 3726732 11:15 A.M.
1. B. 26612\ 15403 = ©6/2678Z 11:15 A.M. WARM | 1. B. 44345~ 8. 72168y 15,34

A. 11209> ' HALFMI LE : " AL 2520019195 37 615007 >15130
2. B. 42013\ 15401 B. 98593\15386: "EDGEWATER HALFMILE"|<|8. 64562% 15124 .
A 266122 A 903007 2. B. 52073, {A. 570007

= 15388 500~ 15146

3. B. 57413\ 15400 |} B.106295%15390 | A4

A. 42013 - AL 9860 T 3. B. 59772 5144
"EDGEWATER HALFMILE"LT” ) A. 522007 7

4. B. 80699y, 15398
A. 73000+

B. 88399> 15400

F
A A. 80699

=

SR T -

ied 180y

-
mﬂ 3




3.

[ steel tipe or walking ~heel wis com;ared <hat is'cHe average carracsian fictor?

.9. If a bicycle was compared, <hat is the averige digits/mile for all of the camparisons

£ae each person for each day

Cate: 6/26/82 C. WISSER
nate: 6/26/82 D. HUGHES

’ O

15394.0
15137.5

Na=e: Average dizits/mile:

Average digits/aile:

Naze:

COURSE “EASUREMENTS.

standard distance and the race course wust doth be ridden during zhe sane day by the sane person .
for each zeasurenent. (camparisons frcm & previous day are not icceptable),
13. #as the zeasuring route identical to the shortest route that can »e peritted 20 de
run by ‘the witner of the race? YES
11, ¥Yere all left/right turms measured to within one yard of the inside eize of all turns?
. I£ not, explain, ﬂ
N/A12. [f part of the race course is on diret or grass, how vere these stretches measured?
N/A14. If steel tape was used, ansver the following questions:
8, How 1aay jeople were ia the surveéy jarty? List their specific duties:
b, How was the tape tensicn azaintafned during measuring? .
C. How was the tape increzents count maintained?
d. How were the curves aessured?
15, If a dicycle wvas used, inswver the following questions:
s8. Yas the dicycle ridien aver the known standard distance and over the rice course
Soth during the saze day by the same person for eich =easuring occasion? YES
Y., ¥as the kacwn standard distance csmpared bdefore and after reasuring the race course?
I[£ not, oxpltxn»YEs
18, List the Jate, tizne, ind raw data for each lcasure:c1t of the course:
CARL WISSER - 81CK HUGHES
START 90,000 + 15400 60,000 + 15145 ‘
1 MILE 105400 75145
2 MILE 120800 90290 Wisser Distance Calculations
3 MILE 136200 105435 6-mile mark to finish; 15400 x .213711 = 3291
SK MILE 137855 - - . digi
4 MILE 151600 120580 - . 182400 + 3291 = 183691
5 MILE 167000 135725 . total "distance: 15400 x 6.213711 + 90,000
6 MILE 182400 150870 _ = 185691
ICK FINISH ?5569‘ 154107 Hughes Tofal distance calculatior: .
N + 154107 digits
ADJUSTMENTS 15145 x § 213711 60,000 = igitfs
A6.213711 x 13400 = 395631 i - A, 6.213711 x 15145 = 24107
8.6.213711 x 15394 =-95654 S _ B. 6.212711 x }5137.5 =-94750 Ccursa wiil be
37 digits ' 47 long by 14.
37 = 15394 x 5280 = 12.7° 47+ 15137.5 x 52 80 = 16.4!
17. Zescride any adjustzents (:alculations, Teasurements) ~ade %0 :ITeaZe an exact leagih:
. i ;
18, “~at is the avérage lengeh af :he final course? 10*@5 + 15ft. °
i3,

-
Certification requires two measurements,

I1f s bicvcli ts used, 2he knowm

shat is the difference Teteesn all of the zeasurerents? 3.7 FT.

ONE OF

RETURN THIS FORM WITH ALL QUESTICONS ANSWERED TO THE FOLLOWIVG PA-TAC CERTIFItRS %ﬁ\
Tom Benjamin; PO Box 8715, San Tancisco, CA 94128, 22I- 2!95
Ron Grayscn; -ZEIO Graer 3t., Fals Alto, CA 354303 835-3743 Home/Work

Jick Hughes; " 3462 Laurs! Ava.
Seter Shandera; 7849 Gresnly |

Carl Wisser; 2608 Ninth.Stree
John Mansoor;

, C2xland, CA

Orive, Cakland,

T,

34602 482-5212 (bome)
CA 94605

763-0500
845-5200 x234 636-098!

3arkaley, CA 94710 549-3687
10513 Fair Oaks Bivd. Apt. J,

Fair Oaks, CA 95628 (916) 9€6-6185

\
b
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g 3 A
PSS b M
TMWM& 1ati WMA wr 3
£ .m._aﬂ uthwest Association Inc. mw_." & | mw .
b4 . San Diego and tmperial Countles, Californla . 3, ) w 1 Ly
=§=®aa nOnd@amm 1135 Garnet St . : W/ﬂu m by ¢ 3
X of the cms San Diego, Colifornia 92109 . L m l_ 3 . V3 w o
C ' (714)275.1292 ' . o umn : m. ol3d B .
g , , . mrmxm\ N Rl v um w i
ectification Jass |2 afgsl b ey
oo rby ] rALE!
¥ % o 5. u ' y
(ANY MULTIPLE oF § kM) i’ & 9 8 5 N
_ NAME OF CoURSE:_LAKE MERRITT 5, 10,15, 20,25, 30,50,100 km ,rnwvmw 3 | UWM hy
TYPE: P road race. []cross-country {] calibration Dnnmnw m mwam 3 ,w 6 ..m;
LOCATION: _LAKE MERRITT, OAKLAND, CA T 2 W, ey B¢ |
TERRAIN: " paved_ 10O % dirt % grass % y E ml.m_’ a7 _

) [ f1at [J rol1ing [Jnirty W muw m_/xwwh
STRAIGHT-LINE DISTANCE BETWEEN START AND FINISH: - 26 FEET PER Skm W - mw |
ALTITUDE: START: HIGHEST: \ Bl
(fect above sea level) FINISH: " LOWEST: » -M 4
MEASURED BY (name, address, phone): CARL (JISSER % PeTe SHONDERA \ , w <

WISSER: 2608 NINTH ST, BERKELEY, CA 94710 (415)549-3687
MEASURING METHOD: Ezn%nno D walking wheel
[Jsteel tape : D electronic meter
NUMBER OF MEASUREMENTS OF THE ENTIRE COURSE: &
DATES WHEN COURSE WAS MEASURED: 3O JANUARY '82
EXACT AVERAGE MEASURED LENGTH OF THE COURSE: U993 METERS.PER LAP®
DISTANCE BETWEEN THE SHORTEST AND LONGEST MEASUREMENTS: 2 METERS
CERTIFICATION CODE: PSA- B208
¥ NSIDE LANE ONLY, WITH CARS PARKED NEXT To CuRB

The course described above and defined by the attached map is hereby
certificd to fulfill national standards for accurate measurement,
A copy of this letter and map should accompany race results mailed
to the National Running Data Center, PO Box 42888, Tucson, AZ B85733.

-

mAR 4 BN

5oV
LAKE MERRITT

foker? 7 Eam * breeasy U] 1982

Association certilicr, Bob Letson Assoc, Cfrt. date
4369 Hamilton St. #4; San Dicpo, CA 92104

/\.V\Q’ Q@ég Febatany 1, \¢ 3: - § by

Yational Certiticr, Ted Corhitt National Cert. date e - ?
Apt 81t Sect 4; 150 W 225 St; NY, NY 10363 — TR

AL _AND
AL P TOR UM
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h H
APPLICATION FOR CERTIFICATION OF ACCURACT . ! uu.“""u_n“"w"nw"ou.H“...u.u...._ VAs compared, what {5 the
Nime of course: 10, If the bicycie method wos vsed, vhat were the avevage digits/mile
b for the first measurement: .
City and :...:% P for the second surement OHONDERA = _MOOW\BZ.R 30T B2
RACE Speasor: WALENTIBS DAY RUNT B A 42_AMeT 4es0csATen) WISSER = 15546.5 e
bhat type of n_:ﬁcq...:wla”‘%om_!n:nac:u. R 1 ) COURSE MEASUREMENTS. fertificotion requires tyo measurements of the
cthod? Walking Wheel? Steel Tape? Electronic Meter? 1034 course. If the bicycle method §3 used, the knovn standard distence
u:n:a_a am.-w nsonhb..m_:- device (make, ®odel, dimensions, erc.): ond the race course must be ridden all during the same day by the some .
' . person for each messuresent,
Who was responsible far measuring the course?
Name : Cart wigeea Address: 0 W&, g N 549-268 . R
Who will be vesponsible for locating .unw .0.-41\::_; print .\Nw.;ﬂ:\-\\.w%\%v 7 - "“u..“."..nn“-_n.“.nu ““~n<.unun._.ﬁn._.-"oo",":“’ﬂumu“.«.uvo.««.om Bes] of e s Ty .
the course, measuring future changes, and reporting future changes to 12, Were 011 left/right turns measured to within one yerd of " ?.ﬂ
the Nationa) Standards Committee: . the inside edge of curve? It not, explain, yes o WE ouTkICE Cusns
Name: corp Wiscae Address: . . . . Trappic Vs)ﬂb PrROBLEN ON THE INCIw ﬁﬁ-& -wiS RN Witl CoNB hnﬁ“g
DESCRIPTION OF THE COURSE ‘ e . M. If part of the race course is on dirt or gress, how were these .
... Mhat is the advertised length of the race course: (13 ] ' honpaved stretches weasured? P
2. w-vhwm “:H?ﬂ:: wa in .mw:“wr;ma M1y, up or down? T & 15, If steel tepe wos vsed, snswer the ~o:et.=-<a=::§:
3. How much of the courne i3 paved? Tow grass? Cdire? . unu.-unw.eq"w“" unnm,“.,.a.uu.ﬂ...u«: party
4. Describe exactly where the START, FINISH, !.ul.qnz;ézaluﬂ...GN¢mmlb\vv ; N
are Jocated z:ﬂ Teference to unique permsnent iandmairks, . . .
Drav maps/diagrams if necessary, v b, Mow was tho tape tension msintained during wessuring?
START = ANWWHERE o ) : ) ’ » A
Skm = START + 23 FeeT ' €. How was the tapa {ncrements count msintafned?
X-S5km= START+ 23X F€EET S 4 d. Hov were the curves .-.:v:m,'t\@ ’ .
$. Liat the nanes of 211 streets/trails from stare to finish, o 16, T the bicycle sathod was used, snsver the followin questions:
indicating all lefe/right turns and which side:nail of shih S BRI AN A L over the knovn standard §ierenciont: ‘
road s used, SEEMN- : ’ . over the race ccurse all during the same day by the same . 1
. . . ‘ person for esch messuring enn:.e:*vslﬁ ber @ at .
§. Submit & complete, detailed ®ap of the course with al) nanes, E b n“n-...un‘_":m,n” "““na“““nuhunwﬁmﬂ n.—ﬁwn“” .nv._.nuaw: sfrer o™
showing 11 dirt/grass stretches, and fncluding s north arrow, : : ’
COMPARISONS WITH A KNOWN STANDARD DISTANCE, Certification requires ’ : w““h m”..:u“.. time, and raw data for each messurement of :.Mrm o oD
two comparisons of each measuring device with a known standard distance, . o . - —m:_g or ‘LooP AR
If steel tape is used, the standard wuse have been mess:red with wemost . N30T B2 53°F 9-l1o0 AM Azm.pmpvwm ‘LAKE MERRQITT oN ROAD |
pccuracy by other survey topes, If o wheel iy used, the standard must . o ~iNSIDE LAME oNLY—
have been certified vis sree] tape or electronic meter end must be at .Wxgﬁvm.wy . WISSER . 1
Jeast 280 yards long on s strafghe, flat, paved surface. : . g . T
) . 101854 - 55600 = 46SSY - L N7289- 69069 = 4p220
7. aanmnuw. %:o known :-:J-Z_ b.:-:nnv” e ) ot 4ai12- 01554 =HL55h A 65537-17289 = 4yp 248
Location: TZaVezs o ~ T 94660 -481i2 = 4o S5YR 114160 - 5900 = 48260 .
tth: ) .
 CnIRLTT e e I (MAS2rGy DY s WG, = 46553 - : MG, > 48243 .
I{ the known standard distance is not certified, apply now ALQJN 3/v AE&&& Sv
by answering al) 3ppropriate questions on another AFPLICATION : - . :
FOR CCRTIFICATION OF ACCURACY- for the known standard distance, : .
P. Describe how esch measuring device was corpz with the - - ' .
known standard distance. m—: the date, wa_ snd raw dats
now esch comparison, ‘ ’ 19, Descride any sdiustments An._n_;-:os-. Seasuresents) made to
wOQPZ 82 MIOZUmN) Eﬂmwmm : €reate an exsct dfstancer "
. - — e - P :
8 —W?S _MWM“M MWW%II —.WM._M \» WMMMLMS\WM“_W&. = 585G} (W ’ 19, What 19 the ave:-age corrected distance of the rosd 2ourse? &J&H M PER LAP  AVERAGE
. - v ] v
53 - 3ROIS ~23000 * 1501 q 5157~ 25966 = 15561 ) 0. What 15 the dir-erence batween all of the neasurements? k) 13101040 \u‘t
53015 -28000= (50151~ (7068~ 51517 = (556! . { METERS : Y
HAM 56603~ 41600 = 150038 J8376- 62835 = ISS4I o ! TRTURN TUIS FOAM WITH ALI QUESTIONS ANSWERED T0 THE REGIOVAL CERTIFIER .. N.ﬂ.?u».»vmv&
Mer2- 56615= NS 93319~ 7837¢ = (58435 . : 33101590
=z 0 n.—..:m.x»...:..,d.-—.cq = Allsn Steinfeld: Sox 111, FOR Ses; NY, MY j0022
><®.u 15008/ ><QI—WW£OW\§=M . . ILIN ML NS O, PA, W . bavid Kats; Box 811; Pore Wsshington, NY 11080 w‘k s.w\zmvv ¢
. e . . DE,DC,MD, VA, WY - &, J. Vander ¥azl: 73 E Wayme Av 310; Silver Springs, Z 2 ’ vaw
' : MD 20901 ,w..&wouv )
Al and southern CA « Beb Letson; 4389 Mamilton St f4; San Diego, CA 9210¢ w.w._oa_u$ 4
s . -~ - al)l others - Vo4 Corblitsi: Ape. oM Sect. &; 130 w 2% St; WY, MY j04e3
. . . . .- egr, e o -~ *
: . e s v o\ amth e . o




u; Thc ' - PA/TAC/LDR

CERTIFICATION COMMITTEE

ﬂﬁ'\lGUCS co-ngress , 2608 Ninth

Street

BERKELEY, CA 94710
ot Usn | |
‘ ' -(415)5493688

V@Bttlfltatlﬂn

NAME OF COURSE:

TYPE : [] road race [ ]cross-country | [] calibration [Jtrack

LOCATION:

TERRAIN: - paved $  dirt 3

[] f1at [] rolling [(Jhilly

STRAIGHT-LINE DISTANCE BETWEEN START AND FINISH:

ALTITUDE:. ; START:
(feet above sea level) FINISH ¢

' grass %

HIGHEST:

" LOWEST:

MEASURED BY (name, address, phone):

MEASURING METHOD: : [Jbicycle

[Jsteel tape
NUMBER OF MEASUREMENTS OF THE ENTIRE COURSE

[ ] walking wheel

[:]electronic meter

DATES WHEN COURSE WAS MEASURED:

EXACT AVERAGE MEASURED LENGTH OF THE COURSE'

DISTANCE BETWEEN. THE SHORTEST AND LONGEST 'MEASUREMENTS :
CERTIFICATION "CODE: PA-

The course described above and-defined by the attached map is hereby
certified to fulfill national standards for accurate measurement.

A copy of this letter and map should accompany

race results mailed

to the Vatlonal Runnlng Data Center, PO Box 42888, Tucson, -AZ 85733,

Association Certifier, Tom Benjamin .
P.0. Box 8715, San Francisco, CA 94128

Assoc. Cert. date

-

Association Certification Chalrman ;
.Carl Wisser, 2608 9th St., Berkeley, CA 94710

==

Assoc. Cert. date

National Certifier, Ted Corbitt
150 W. 225th St., Sect. 4, Apt 8H, NY,NY 10463

National Cert. date




SA
Name of course/ race . Date course measured
Lo’ ‘on {(place, city, state): Date of race

[

APPLICATION FOR CERTIFICATION OF ACCURACY

Measuring method used: Bicycle? Walking Wheel? Steel Tape? Electronic Meter?

Describe the measuring device (make, model, dimensions, etc.):

Who was responsible for measuring the course?--NAME(S):
ADDRESS(S) : PHONE(S) :

Who will be responsible for locating the Start/Finish points, marking the course, measuring future changes
and reporting them to the Road Running Technical Committee/Certification Sub-Committee:

NAME: ADDRESS: PHONE :

DESCRIPTION OF THE COURSE

1.

Is the course Flat? Rolling? Hilly? Mountainous? Uphill? Downhill?

Elevation (feet above sea level): Start Highest Lowest Finish

How much of the course is: Paved? Grass? Dirc? Other?
Straight-line distance between the Start and Finish:

Submit a complete, detailed MAP of the course indicating the START/FINISH/TURNAROUND points from I
from a fixed object (e.g. Start Line is 17 yards W. of 934 Beach St. mailbox):Then list all the
Streets/Trails, in order that they will be run (see example map),showing all dirt/grass stretches
and including a North arrow. Indicate how each one of these Street/Trail segments was measured,

( Beach St. use the shortest possible route using the whole road-SPR-WR). (Jefferson St. measured
to the centerline only, which will be coned and monitored to keep runners from crossing line).
Also indicate how all turns were measured. (e.g. all turns measured 12 from curbs and 8 from
uncurbed areas ). Use additional sketches or writeups to clearly communicate the running/measured
route, so that someone unfamiliar with your course would be able to do an accurate remeasurement
if the need arouse. ( see example MAP to help explain what we need, this map need not be to

e |

scale ). ‘
6./7.Describe known standard distance. Then describe how each measuring ?
device was calibrated and recalibrated using the known standard

distance. Listing date, time, temperature, and raw data for each.

Name of Certifier:

Name of Certifier: ‘
Calibration| Name: Distance: ‘ . Calibration!| Name: Distance: :
Course: Certified?  How? : - Course: Certified? How? :
Date: Temp: Time: Wx: ‘ Date: Temp: Time: Wx: i
Sgéi}:ration Start Finish (xDZi ffi)err?iclee ) giéi:ration Start Finish (xDZi fft;’erre;iclee )

Ride 1. Ride 1.

Ride 2 Ride 2.

Ride 3. Ride 3.

Ride 4 Ride 4.

Avg. of 4 Rides or Riding Constant

Avg. of 4 Rides or Riding Constant
Avg. of 4 Rides Adding .1% '

Avg. of 4 Rides Adding .1% -

Recalibration !
g:g::ibration Temp: Time: Dif¥z;ence . ~ . |Rides Temp: Time: Dif?:;ence '
Ride No. Start Finish [(x? for Mile) - Ride No. Start Finish |(x2 for Mile)

Ride 1 Ride 1

Ride 2 Ride 2

Ride 3. Ride 3.

Ride 4. Ride 4.

Avg. of 2/4 Rides Recal. Constant . Avg. of 2/4 Rides Recal. Constant
Avg. of 2/4 Rides Adding .1% £ Avg. of 2/4 Rides Adding .1%

Constant for Day (Avg. of Riding & Recal.) Constant for Day (Avg. of Riding & Recal.)

" {Equals .Adding .1% Equals -Adding .1%
| > Correction Factor(Dif. btwn.Riding & Days Av
Correction Factor(Dif. btwn.Riding & Days Av 13 y 3
- Counts per Mile| F%_/Yd_%,eteg :‘_Counts per Mile| Ft./Yd./Meter i
- ceeenoes .

- E —




6. If steel tape or walking wheel was compared, what is the average correction factor?

7. If a bicycle was compared, what is the average counts/mile for all of the comparisons for eaca
person for each day:

Date: Name: - Average counts/Mile:

Date: Name: Average counts/Mile:

COURSE MFASUREMENTS. Certification requires TWO measurements. If a bicycle is used, the known standard RN
distance and the race course must both be ridden during the SAME DAY by the SAME person for each
measurement. Your bike must also be recalibrated the same day. (comparisons Trom a previous day
are not acceptable).

8. Was the measuring route identical to the shortest possible route (SPR) that can be permitted
to be run by the winner of the race?

9. Were all left/right turns measured to within 12"inches of the inside edge of all turns?
If not, explain.

10. If part of the race course is on dirt or grass, how were these stretches measured?

11. If steel tape was used, answer the following questions:
a) How many people were in the survey party? List their specific duties:

b) How was the tape tension maintained during measuring?

c) How was each segment of the tape measuring process marked and done?

d) How were the curves measured?

12. If a bicycle was used, answer the following questions:

a) Was the bike ridden over the known standard distance before and after the actual course
measurement, as well as the course measurement itself on the same day by the same person
for each measuring occasion?

13. List the date, time, and raw data for each measurement of the course or at least the best two.

MEASUREMENT DATA: Desired Distance of Course Riding Constant used %&i}' .1% add on factor.
Start . e #1
TIME STARTED TIME FINISHED TEMP.p i op—— ¥ . Ride #2 ~
Start/Finish yaje: Name:
’;g}f‘ﬁ"‘”““ jide #1 Ride #2 LOCATION FROM A FIXED POINT
TOTAL COUNTS- Dif. in counts hetween Riding Constant and Constant for D i
DIF. BETWEEN -
THE TWO RIDES- RIDE# 1____ . RIDE# 2___ . Total Course length must
then be adjusted ahead/b
LONGEST ADJUSTED RIDE WAS | byl lFT/YD/MJ e adjusted ahead/ ac}éounts Ride #1.
THE DIFFERENCE BETWEEN YOUR TWO LONGEST ADJUSTED RIDES __. |FT/YD/M. Counts Ride #2.

17. Describe any adjustments made to create your exact course length.




4

MEASUREMENT DATA: Desired Distance of Course Riding Constant Cmma“ﬂﬂﬂl .1% add on factor.
Start . e #1
IME c 25 5 . ]
TIME STARTED TIME FINISHED TEMP Finish X Ride #2
Start/Finish y . Name:
Mile/Km/Turn ame
Points Ride #1 Ride #2 LOCATION FROM A FIXED POINT e
TOTAL COUNTS- Nif. in counts hetw Riding &
DIF. BETWEEN ween Riding Constant and Constant for Day.
THE TWO RIDES- RIDE % HI.IIII. RIDE % 2 . Total Course HOSWHT— must
LONGEST ADJUSTED RIDE WAS | byl _E\é\i then be adjusted m:mma\cmomocﬁm Cde #1
THE DIFFERENCE BETWEEN YOUR TWO LONGEST ADJUSTED RIDES _. | FT/YD/M. Counts Ride #2
17. Describe any adjustments made to create your exact course length.

{

: . |
RETURN THIS FORM TO THE PA-TAC OFFICE:c/o Car]l Wisser 2608 Ninth St. Berkeley, Ca. 947107415-54vy-368/.




Name of Certifier:

Calibration| Name: Distance:
4 Course: — Certifigg? How?

IDate: Temp: Time: Wx:
Calibration .. Difference I
Rides Start Finish (x2 for Mile)
Ride 1. I
Ride 2. I
Ride 3.

IRide 4,

Avg. of 4 Rides or Riding Constant
Avg. of 4 Rides Adding .17% I
Recalibration
Rides Temp: Time: Wx:
Difference

Ride No. Start Finish [(x2 for Mile)
Ride 1
Ride 2

e

: Ride 3.
Ride 4
Avg. of 2/4 Rides Recal. Constant

Avg.

of 2/4 Rides Adding .1%

Constant for Day (Avg. of Riding & Recal.)

Equal

S

.Adding .1%

Correction Factor(Dif. btwn.Riding & Days Avg
Ft./Yd./Meter

Counts per Mile|
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E ThG | PA/TAC/LDR I

ﬂthkz . CERTIFICATION COMMITTEE

tics congmss BERKELEY, CA 54710 _
d!:hc

/ : = (815) 549-3638
@erttftcattnn '

NAME OF CIURSE JOHN MUIK 10,000 MeETER
TYPE: | road race [ Jcross- country D calibration track
LOCATICN :_CAVIC, CENTER, WALNUT m&ww
TERRAIN: . paved (OO 1 4 dirt___ % grass

B f1atbﬂ,n rolling2g/ [Jhilly

{
STRAIGHT-LINE DISTANCE BETWEEN START AND FINISH: Q;o

ALTITUDE: START: 300" HIGHEST: Soo!
(feet asove sea level)  pryion. =750 LOWEST: BoO!

MEASURED BY (name, address, phone): PETE SHANDERA -40 SANTA FE, RicHMa
Mlﬁk‘g_?@samér BERKELEY, cA . 94710 cALF. 948
MEASURING METHOD: b1cyc1e D walking wheel

' Dsteel tape D electronic meter
NUMBER OF MEASUREMENTS OF THE ENTIRE COURSE: ’TQVQ?

DATES WHEN COURSE WAS MEASURED: OCTOBERZ Bl 198D
EXACT -¥ErAeE MEASURED LENGTH OF THE COURSE: 10,000 MGETER S
DISTANCE BETWEEN THE SHORTEST AND LONGEST MEASUREMENTS: |.9 ET.

CERTIFICATION CODE: __ PA- 8554
LEALACES PA 8345

The course described above and defined by the attached map is hereby
certified to fulfill national standards for accurate measurement.

A copy of this letter and map should accompany race results mailed
to the National Running Data Center, PO Box 42888, Tucson, AZ 85733.

w'faaaz}: 1982

7 Assoclation Certifier, Carl Wisser Asdoc. Cert. ddte
2608 Ninth Street, Berkeley, CA 94710

\ratmnal Certifier, Ted Corbitt” - : National Cert. date
Apt 8H Sect 4; 150 W 225 St; NY, NY 10463 '
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THE JOHN MWK K UN

A TEN KILOMETER COURSE

WALNUT CREEK. , CALIFORNIA

" ROUTENOTE: RUN 6N FoLL STREET

E ON GRS COURSE ATV
3 B O S ey, AT P
\ 4i09,¢ T ANI
=\ ¥ ( NNERS TURN ONTD CIVICAND
B St To $OUTHSIDE OF STREET
2 AT CoNE mczmew.orsmsa .
>\ % £ LINE iaTH MBTER 27/28.
2 %-Hnsaousmm(slpeopcmc

< KESP T> Wes[
/aoea?nsww\ \

MILE LOCATI ONS

Mu,E |  CORNER OF NORTH MAIN AND ARRSTD (6N ARROYOD)
2 AT MAIL Box TO IS0 SREENWAT DRivE
e R 30'W. oF MAILEX T IS WALKER,
w 4 ONVIARZ, 76' 5. OF € SL YNNG TERRACE
“w & 60'€.0F MALBAX T 1666 HACIENDA DRINE ‘
W ( ON ARROY INFRONTOF TELERONE SERVICE cENTER,, _&

DETAIL. OF START AND F'/NISH AREA




APPLICATION FOR CERTIFICATION OF ACCURACY

Name of course: JOHP‘ MU 10K—

Date: IO/E‘/%

Location (place, city, state): Wi 4 B oA\NAY WALNUT aREEK

Measuring method used: Bicycle? Walking wheel? Steef tape? Electronic meter?

Describe the measuring device (make, model, dimensions, etc.): _JOMN C&U’\JT%
(G WieR] 2008 qﬂ/erﬁayzkzl%/ A axTio
Who was responsible for meaguring the course?
(BB SHEMTE N sadress: L0 SONTP FE BICHNOND Ch . A130]

Who will be responsible for locating the start/finish points, Jarking the course, measuring

future changes and reporting them to the National Standards Committee:

Name: $AVD? NICHASE  Mdress: 3440 wirweesed <

WE 15739 - 372

whALNar CRE=K, CA T4598 weeT

DESCRIPTION OF THE COURSE

1. Is the course % hilly? mountainous? uphill?

7’

downhill? {

Elevation (feet above sea level): STAR‘I‘_@‘_ Highest_&‘ LowestZ1S! FINISH 220

2. How much of the course.is paved? ‘0020 grass? dirt?

3. Straight-line-distance between the START and FINISH: Z;&' :t-

4. Describe exactly where the START, FINISH, TURNAROUND, and MILE/KM points are located

with reference to unique permanent landmarks (e.g. 17 yds W of 9

cee Ve

34 Beach St. mailbox):

5. Submit a complete, detailed map of the course with names of all streets/trails, showing

all dirt/grass stretches, and including a north arrow. Indicate
~ road was measured, and how all turns were taken. Use additional
clearly communicate the running/measured route.

which side/half of each
sketches or writeups to

COMPARISONS WITH A XNOWN STANDARD DISTANCE, Certification requires two comparisons of each

measuring device with a known standard distance. If steel tape is used,

the standard must

have been created with utmost accuracy by other survey instruments. If a wheel is used, the
standard must have been created via steel tape or electronic meter, and must be at least 880

yards long on a straight, flat, paved surface,

6. Describe the known standard distance:
Name: ol Caleg
Location: [INBET RoAD ’ Z

A

Length: ZMO PT.' ’ )

/

How measured:é‘f%fé&@r, Wﬂ?’?ﬁ@ WHKS Cv'ﬁl ’(;W

Certified? Fis 5>33]

by answering all appropriate questions on another APPLICAT

- {f the known standard distance is not certified, apply now ’

FOR CERTIFICATION OF ACCURACY for the known standard distance.

ION

7. Describe how each measuring device was ‘compared with the known standard distance.

List the date, time,- and raw data for each comparison:
1B Wik W0fafez & eoprt SHATERA

|96 | L dzeos ez
“ \oosB 113 ; 11702

. 7700
77 Pl 'g az
?;;mnn A4 P 74

, 772l

L 6594 Nizgger[ 12294 T
55°% 10/10/86% (2:30AH 7 MDD

G2 5 )3"92 Uil
363 420 77649 7. ' 7222 (70

;




A 8. If steel tape or walking wheel was compared, what is the average correction factor?

9, If a bicycle was compared, what is the average digits/mile for all of the comparisons
o for each person for each day:

wins, | 74
pate: /O / Name: W/% Average digits/mile: g[ﬂzhfi _%27%1.;
Date: O, Name:_M_ Average digits/mile:;fjﬁ‘/ﬂz / ‘/036

COURSE MEASUREMENTS. Certification requires two measurements. If a bicycle is used, the known
standard distance and the race course must both be ridden during the same day by the same person
for each measurement (comparisons from a previous day are not acceptable).

10. Was the measuring route identical to the shortest route that can be permitted to be
run by the winner of the race? Yg< Cot

11, Were all left/right turns measured to within one peed of the inside edge of all turns?
If not, explain. Yo

. . 1 £
12, If part of the race course is on dirt or grass, how were these stretches measured? Nﬁ

14, If steel tape was used, answer the following questions: H/A,
a. How many people were in the survey party? List their specific duties:

b. How was the tape tension maintained during measuring?
c. How was the tape increments count maintained?
d. How were the curves measured?

15. If a bicycle was used, answer the following questions:

NDTEi WAl a. Was the bicycle ridden over the known standard distance and over the race course
both during the same day by the same person for each measuring occasion?
WAL AFTEE M- . , P : yEe

b. Was the known standard distance compared before and after measuring the race cour:
NI - o TEH - If not, explain. VES

N ITQ (16. List the date, time, and raw data for each measurement of the course:
o LB A Wiee 1080 . B SHONDERA Oizo pHy 527

’xf,-é%@ 27_%2%7@ “Edrz% (0= A5]oF Dels

S. 29500
wieT %Z?ff/% [ 14202
2. 211186 2. 1A %04
3 245517 3. 406
4. 2|l 036 | 4. 90 (0% NETE:
5. 220 S0 5. 20550 _pa__ WIEE

G. 24208 | G. 220A12. 3 ] s

+ 3318 | +224Z ' |5 4+10-13.
7 Laslfl - 2ysHo2 Foasna LA = L4

NOTEZE: WISERS Ripe Wit THE: LINGERZ. - FINAL PIkicl Bee His Fi

17. Describe any adjustments (calculations, measurements) made to cgeate an exact lepgtl..
A@dﬁ'ﬂ% |, AUD 15,8 To WiksEr!s RiTE- (T2y% Col - <68 \TeH! 7,

2. wop 228 (| %) Fer cHel2T Covree PRaVEN]Io] R
j’ 18. What is the -awewrege length of the final course? ‘O/OOO HEW 'F{% 32-5 o
/—\ 19. What is the difference between all of the measurements? [l,ﬂ’ Agjd%fﬁb)

Ll
X : E
RETURN THIS FORM WITH ALL QUESTIONS ANSWERED TO ONE OF THE FOLLOWING PA-TAC CERTIFIERS: é:;vaggzj

Tom Benjamin: P.0. Box 8715, San Prancisco, CA 94128 221-2195 ’ [0/;1&_?‘;)
Ron Grayson: 2510 Greer St., Palo Alto, CA 94303 B856-3743 Work/Home l
Dick Bughes: 3462 Laurel Ave., Oakland, CA 94602 482-5212 Home 763-0500 Work

Carl Wisser: 2608 Ninth St., Berkeley, CA 94710 549-3687

John Mansoor: 10513 Fair Oaks Blvd., Apt. J, Fair Oaks, CA 95628 (916)-966-6183

Tom Knight: 724 Arastradero RA., #107, Palo Alto, CA 94306 856-3349 854-3300 X206S

Tl _ Pete Shandera: 40 Sante Fe, Pt. Richmond, CA 94801 234-8.‘{2‘; Home gg;-szoo X234 Work
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Mile ¢~

Je=

b~

Se=
6.~

Te=
8.«

Do
10,~
11
12,
1e-

Nalf-Way
1en

15~
16.~
17¢=
185-
19.=
20.=
21,=
22,~
23e~
24,-
250=

26.~

NOTE: SEE COURSE ATLAS FOR _MORE EXACT LOCATIONS

. PAGE 1,
__San Francisco Marathon

1982 S,F. MARATHON SPLITS~ START AND FINISK PTS

Opposite 1701 Oak st, en Oak,

Intersection ofNee and Duboce sts, at sewer grate;

Directly epposite Missien Doleres frent doors en

Deleres st,

Just south of cormer of Mission st. and 22nd st, By

Leeds Shoe Sters,

Right in middle of intersectien of Bryant and Army sts|
20yds. West of intersection of Army and Indiana sts,

on Army.

On Evans st, epposite west edge of the new U,S, Post Of
On Cargo Way oppesite East edge of Salmon colored shed(
(see Map)

On 3rd st, 30! north ef imtersestiun of 22nd st & 3rd 4
w: China Bagin ¥Way 120' north of Rayview Beat Club.
ust Seuth ef Pier 36 en the Embarcadere.

On California st, 15' west of intersectien of olH»honﬂAm-ou

On Grant Ave, Seuth side ef imtersnsction of Grant & vIL
Or Coluubus im front of the Selumbus Boek Stere.

On Battery st, just North ef Levi Strauss Plaza acress
Mildred's Pierces Baré& Grill,

ifie st:

froem

On Jeffersen st, by Pier 47 oppesite Capurre!s Restaurdnt,

On Bay st, eppesite driveway at 1550 Bay st,
On sidewalk leading through Palace of Fine Arts next tg
notthern most sodkumn,
On Mason st im the Presidie 30! frem end ef bend in rod
west end of road,
On Marine Dr, at Ft. Peint 4 cement pylems west of whex
road opens up.
At feot of bike path/sidewalk on pr-omenade route 15' we
of the 3 white posts at the start ~f the sidewalk,
Eastern edge of intersection of Marina Blvd and Baker s
on sidewalk north shde of Marina Bivd,
On gravel rd, in Ft, Masen at 2nd junctien on gravel rd
On Jefferson st, eppesite the Wax Museum sign,

On the Embarsadero between Piers 19-17,

On Market st, by 2nd Muni power pole weast of Ist, st.&
Market st., intersection,

On Market st, eppesite front door ~f Carl's Jr. Restaugant,

START: On Jehn F3' Kemnedy Dr. in Gelden Gata Park between 8th¥ 4
Avenues,; The exaet peint is 141! Eas: ef the stop sigam o1
on the N,E, cormer of Bth Ave., and 254! West of the stop
on the N.,¥, corner of 6th Ave., mid way 4in the rosd whiok
78' across at this point,

TURN«A=ROUND POINT ~ Turn is at Ft, Peint making the turn as
tight as pessidle 1 yd, from cement pyloms cssisted by directior
meniters at this point ( SEE MAP 74B. for v!sual )

FINISH = At edge of the RBastern most white line of Cresswalk
at the imtersection of Larkin and Fulten Sts, At the Civie
Center Plaza at City Nall in S.F. Califoraias. { SEE MAP FOR
BETTER VISUAL PERSPECTIVE- MAP NO, 97+

6th

the
sign
is

PO Box 27385

CONDUCTED BY PAMAKID RUNNERS

[415)684.2322 - Ofc Son Froncisco, Cotdornic 94127

1982 San Franciscc Marathon

START = 47
Proceced E,
E.
S.
L.

yards E. of 8th Av, on FJK Dr.

on
on
on
on
on
on
on
on
on
on
on
aon
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
at

JFK Dr.,

Oak St.,

Scott St.,

Duboce Ave.,

Noe Et.,

Market St,,

14th St,,

Dolcres St,,

18th St.,

Mission St.,

24th St,,

Bryant St.,

Army St., .

3rd St.,

Evans Av, (right half of road only),
Jennings St.,

Cargc Way (right half of road only),
3rd St.,
Mariposa St.,
China Basin St,,
China Basin St.,
3rd St.,

Berry St.,
Embarcadero,
Spear St,,
California St,,
Kearny St.,

Bush St,,

Grant Av.,
Broadway, .
Colunbus Av,,
Washington St,,
Battery St.,
Embarcadero, 1
Jefferson St., !
Hyde St.,

Beach St.,

Polk 3t.,

Bay St., X
Cervantes Blvd.,
Beach St.,

Baker St.,

Bay St.,

Lyon St, onto walkway along E. side of Palace of Fine Arts,

around north end of Palace of Fine Arts,

along W. side of Palace of Fine Arts to 2nd gate of pkng. lot,
thru parking lot to Rook St.,
n

on Rook St,,
on Mason St.,
at Halleck St..(Halleck St. becomes Mason St.),

on
on
on
to

Mason St, to Motor Pool Rd.,

Motor Pool Rd. (Presidio Maintenance Yard),
Marine Dr. . (left half of road only),

Fort Point,(left half of road only),

~ last concrete pylon in parking lot S. of Fort Point
from Fort Point (left half of road only),

on

Marine Dr. (left half of road only).to bldg. 983,

from W. side of bldg. 983 towards pier,

on
on
on

gravel road next to San Francisco Bay,
nn—«m:»w W. of U. S, Coast Guard Station,
Marine Dr, to sidewalk to gravel road (GGNRA Promenade),

on Lyon St. steps thru parking lot across grass to
hot dog stand,

on
on
on
on
on
on
on
on
on
on
on
on

Baker St, sidewalk,

Marina Blvd. sidewalk.(north side),

Marina Blvd., sidewalk (north side),

Beach St. to dirt path above Ft. Mason tunnel
dirt path to McDowell St.,

McDowell St,,

Van Ness Av. to S. side of hot dog stand,
dirt road to Acquatic Park sidewalk,
Jefferson St, (left half of road only),
Embarcadero (left half of road only until Battery St.)
Market St., ’
Fulton St. (United Nations Plaza) to FINISH.

FINISH = E. edge of crosswalk at E. side of Larkin St., on Fulton St,
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o The - PA/TAC/LDR

® CERTIFICATION COMMITTEE e
oN . 2608 Ninth S : Q)
ﬁth!ebcs c gmss BERKELEY, CA 94710 N - R

= [JSA

{(415) $49-3688 -
- @ertification

: C : »1 L
NAME oF course: CALTIFORNTIA TEN 10 MI'LER’%/Z‘,%
TYPE: Dd road race [Jcross-country = []calibration : [Jtrack

LocaTION: S TOCKTON, CALTFORVIA  [LincolnSeutor Eleseitary Avegq]

TERRAIN: paved 100 % dirt ) grass )

.

B f1at [] rolling [Jhilly o
STRAIGHT-LINE DISTANCE BETWEEN START AND FINISH: 300 Feet

AL TITuDE: " START: ) " HIGHEST:_
(feet above sea level) 5 - }.5

FINISH: )§ LOWEST: '%5
MEASURED BY (name, address ghone):thng 9gy+¥"33§§’§%“%§Q’g","ﬁ"'gsfg“m;"”a"
TornKn I+'124— Tu‘i’r eroRoo tb? 2749 T, Bominms 29+ "‘”“§44;_z_1
MEASURING METHOD: B bicycle s [Jwalking wheel 25} q.
[]steel tape D electronic meter
NUMBER OF MEASUREMENTS OF THE ENTIRE COURSE: 3 | '
DATES WHEN COURSE WAS MEASURED: |1/2¢/82 Hagerty)2/1282 Kn!ght & Bansa inin
EXACT AVERAGE MEASURED LENGTH OF THE COURSE:10,0028*M:lesr =loHilert4.9™Yard.
DISTANCE BETWEEN THE SHORTEST AND LONGEST MEASUREMENTS: 10.6 *Ya.rd.s

CERTIFICATION CODE: PA- g823|

The course described above and defined by the attached map is hereby
certified to fulfill national standards for accurate measurement.
A copy of this letter and map should accompany race results mailed
to the National Running Data Center, PO Box 42888, Tucson, AZ 85733,

Smdeigtt - Dscerfe 12,1982

Association Cert'ifier, Tom Knight Assoc. Cert. date
724 Arastradero Rd._ #107, Palo Alto, CA 94306 ,
. ra .
- WZJ/W ~ ¥cer (P 31, |12
- Association Certification Chairman Assoc. Cert. date

Carl Wisser, 2608 9th St., Berkeley, CA 394710

w C&W d3uuayry 151983

Natioi-xal Certifier, Ted Corbitt - National Cert. date
18N W 278¢+h S+ . Sect. 4. Ant /8H. NY.NY 10463 b
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KEY TO ABBREVIATIONS
SPR= Shortest Possible Route a runner can take. *\gf;%
WR= Whole Road. | e

SPR-WR.=The Shortest Possible Route a runner can take using the Whole Road.
RACE ROUTE DESCRIPTION

START - On WEST MIDDLE DRIVE heading West.
WEST MIDDLE DR.-SPR-WR.
SOUTH DR.-SPR-WR.
NO NAME RD.-SPR-WR.
JFK DR.-SPR-WR.
CHAIN of LAKES DR. WEST-SPR-WR.
CHAIN of LAKES DR. EAST-SPR-WR.
JFK DR.-SPR-WR.
36th AVE.-SPR-WR.
SPRECKLES LAKE RD.-SPR-WR.
30th AVE.-SPR-WR.
JFK DR.-SPR-WR.
STOW LAKE DR. WEST-SPR-WR.

SIDEWALK CONNECTOR (between Stow Lake drive's West and East)
SPR-Whole Sidewalk. ~

STOW LAKE DR. EAST-SPR-WR.

JFK DR.-SPR-WR.

CONSERVATORY DR.-SPR-WR.

JFK DR.-SPR-WR.

EAST MIDDLE DR.-SPR-WR.

SOUTH DR.-SPR-*To Centerline only(should beconed & monitored)

SIDEWALK CONNECTOR (between Stow Lake Drive's East & West)
SPR-Whole sidewalk ’

STOW LAKE DR. WEST-SPR-WR.
JFK DR.-SPR-WR.

TRANSVERSE DR.-SPR-WR.
WEST MIDDLE DR.-SPR-WR.

SIDEWALK CONNECTOR TO BIKE TRACK IN POLO FIELD STADIUM-SPR-
whole sidewalk. '

FINISH-ON BIKE TRACK counter clockwise around Bike Track to Finish
in front of West end of North Bleachers.-SPR- Whole Bike Trac

— e aas mar em e e e e e v e an G e e e e i v e e e e e mmn e e e e e e e mum e e e c—— e

**NOTE: The course was measured 12 from the curb roads and 8 from uncurbed areas
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!:!EZ_;ZEf‘Tdeas for Discussion at Certification Meeting of 1/13/83

Thomas D. Knight IS

1.) Should we start adding 0.1% to all our courses for shortness
prevention; if so, should we always use the longest course to
add the 0.1% to?

2.) We need a phone answering machine for the office phone!

3.) Why shouldn't our phone #s appear in the Schedule in addition
to our addresses? Should we send information to other running
media?

4.))More EDM calibration courses are needed, particularly in the East Bay,
Danville, etc.

535) Our committee chairman should write a letter to several race directors
asking for copies of their certification paperwork; perhaps we can
develop a form letter; of course, this will be samewhat intimidating
to some race directors but if written in the proper way as an offer
of help and a channel of communication we can expect a good response.

In particular since through all of 1983 the NSC & Ken Young are

allowing 0.2% error, but then tightening up, there is never going to be

a better chance to correct any course shortness that exists. Carl Wisser
told me that Ken Young wouldn't allow any records on courses that

haven't been measured after December 31,1978.

(Napa Valley & Avenue of Giants Marathons should be written to immediately)

6.) Scheduling a race to make money for the Committee.
7.) We need some women measurers & committee members.
8.) A 9-10 Week delay in signing a certification is way too long. If all that
is needed is signing, then I think 2 weeks should normally be sufficient.
9.) Redesign of our 2 page form to leave more space for the data etc.
10.) How come Tom Knight keeps grabjng all the headlines in the press???

L ) YOS R YA
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77452 HILLSMONT Dr. SEFT 3, 180

- EL CATON CA 42070
o S TND:33 |

Ke: CALBRATION CONSTANTS for GRASS, DIRT, e,

IN NAT |a76, T PeREoRMED A STUDY URING UOG ET:
SEEL TRPED INTERVALS o VARIGOS SUREACER T
OBSERVE THE VARIATION, (N CALRRATION CoNSTANT
OSING JBNES GONTER & BICRCLE, )TH THE FollLown.
ResULTS (AL NOMEERS Afe  JONES CouNTS ):

| CALIBRATION CONSTANT g eepce) = CRURB. CONST. groneeer®) +A | %’u;@ o
pHeRe A= © ~loo ‘ ~zo i

‘l‘

Leose SAND:

I FirM SAND =
+— PINE NEEDES \

I Y

]
T

2
~500 -1

3 8
v | !
DEPRRENTLY CONCRETE GWES THE MoST COONTS/MILE.

THIE MERNS THAT IE & ConcRete (Ged) 880 D @URSE

0Sep > CALIBRATE, MEASUREMENTS WILL ALWAYS  PRODUCS
[PURSES THAT ARE ERUAL o oR  LonGerR THAN HS
[NTEUDED  DISTANCE. . | | | |
THEREFoRE , T AXEPT MU -SURFACE COURRE  MERSOREMENT
COSING PAVED CALRRATIONS  ©OTH CR THOUT /' CoMian)SHTIoNS
e THe RFACeS. | |

THE oNLY DISRDVANTAGE OF NST  COMPUTING  CoMAENSATIGNR
PR SUREACE (S THAT THE CoLRSE IS LoNeerR THAN

NecesSaRY. .

42¢q Hanetens St #d
SAan Dieco, A 9z
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So, You THINK You'RE A Good MeASLRER Y
OR, MAYBE vou'Re JUST cuURIOUS To SEE HoOw
DACCORATE %YoL BRE?C OoR How ACLRATE You
cAN BE 7

Now THAT RoAd RACING (s ATTEMPTING To ACHIEVE
THE SAME DEGREE OF CREDIRILITY ATTRINED &Y
TRACK, IT IS TimME THAT WE “MEASURED UP".
We NVEED To TEST oWR ABILITY To PeERFOERM
SURVEYS ACEPTARIE FoR TRACK ReroRDS.

How™@ BY TesTinG oue MEARSUREMENTS O AN
EXTREMELY ACCURRTE SLALOM TEST COURSE,

o A CoURSE wWE CAN CRERTE cLose T Homve.
AND (OHERE IS THAT? ON TOUR owN LoCAL
H4o TYARD TRACK ovAaL ! (sine TRASH cAn LIDS/
(D A STEEL TRPE T& (ocATE THE LbS EXACTLY)

THE FIRST STEP IS To FIND A 440, TRACK THAT
IS PAVED, HAS A 2-INH-HIGH CURE, AND 230-FT
STRAIGHTWAYS, (IT IS ADVISRBLE & CERTIFY (TR
LENGTH RY STEEL TAPING THE CURR (ENGTH , AND
ADD 2T, Te DETERMINE THE -LAP LENGTH), —THE
RTTACHED SLALOM DESIGN MDD 78.57 FEeT To
THE LBAP (ENGTH.

Nexr, FIND NivE () TRASH can Lids Giameree=22"),
AND USE A MEASURING TRPE (STee) To FoSITION THEM
EXACTLY AR SHOWN IN THE FouswiNe. DIARGRAM.

FINALLY, Cou CAN MERSURE THIS CIRCOIT WA CAURRRATED
LOHEEL. METHODS, AMID SEE How alose T (LAP+78.07)
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IAAF HANDBOOK
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Road Racing is an actxvxty which is dependent on many parameters such as weather, ,

4

number of participating athletes, the area of the oompetition, the course, the time

of day, etc.

Accordingly, a set of Rules and a series of recommendations have been adopted to
assist Race Directors, Sponsors, and Games Committees to comply to the standards

of an International Road Racing Event.

a. The following distances are contested at international road racing meetings:

3,000 meters

5,000 meters ~“-:%f-}j 0 g'a';‘ A L
10,000 meters s K
15,000 meters Ipn F wo£ ‘Aﬁ
20,000 meters ; ay m'ﬂﬂ 57?00"‘4

25,000 meters i 1PAF ‘f"l.ﬂumt

30,000 meters mmmf.
,.,ff,,jp UN LI
Coutdn -t #rnd oI b seiT

e Revised Hawdlbook (5

All road courses shall be certified by the I.A.A.F. Cross Country and Road

Marathon
50,000 meters

50 miles
Racing Standards Sub-Committee.

Other road races may be held at various distances of one mile or greater,

b. The course shall be mostly on paved roads (including: asphalt, concrete,

brick, land all weather running tracks). All other surfaces shall not exceed

-1 --



10% of the total race distance. example: not more than 1000 meters of a

10,000 meter course shall be on grass.

i. A loop course in which the length of each loop exceeds at least one
fifth of the contested distances. This is recommended for distances of
the marathon or greater.

ii. A one way course also known as a point to point course.

ii. A fwo-way course on the same roadway. In this instance, the turning
point shall be clearly marked and the radius of the turn shall be made as
wide as possible.

iv. A two-way course using adjacent roads wherever possible.

v. A single loop course usually around a park or lake or on city streets.

The single loop or point to point course is recommended for races with

large numbers of entries.

Sharp turns, climbs, turns or descents shall be avoided. Where necessary
markers will be used to define the path. It is highly recommended that

race officials monitor all turns and potential hazards.

\

water and refreshments must be provided throughout the course at regular

intervals. Distances between refreshment stations shall not exceed 2 miles/3 kilo-

meters. In addition, water must be provided near the start and the finish.

i. Sponging points are recommended at regular intervals throughout the race.

Sponging stations must be provided in races with distances greater than

v
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races, sponging stations can be unpractical - but are recommended.

ii. In warm weather, additional water stations shall be provided equiped
with hoses and showers.
e. For distances of a half-marathon (13.109 miles) or less, distance markers
must be displayed every mile and kilometer. For distances greater than
a half-marathon, distance markers must be displayed every mile and every five

kilometers.

The distances markers shall be large enough to allow large numbers of

participants high visibility.

f. ©  The elapsed time (split times) shall be called out or displayed at:

For distances of less than 13.109 miles at every mile and every five km.

or : .

For distances of less than 13.109 miles at every kilometer and five miles.

For distances longer than 13.109 ate every mile and every five km.

g. The race route shall be traffic free except for official vehicles. Dangerous
intersections should be adequately staffed to regulate traffic and spectators. Every

.‘"""" effort should be made to insure the athletes a clear and unobstructed path.

--h. A lead v/ehicle shall be provided. All race vehicles shall be equipped with a

vertical exhaust-pipe. An electrical Jead vehicle is recommended. The lead

'. % venhicle must maintain a minimum of 100 meters distance from the lead runner(s).

i. Transportation shall be provided to assist the athletes who desire to

e leave the competition or who may be ordered to stop by monitors or

<

1

medical advisors.

=

ii. Additional official vehicles may be provided to assist in monitoring the

event, timing or other required functions. 3



_ (\ i. A road calibration course is available. (See e below for details).
ii.. The measurement has been repeated a minimum of two times.

c. AExperience indicates that the Bicycle Method lends itself easily to preliminary
measurement and layout. Maps and aerial photographs are of a great value
at this stage. Automobile odometers can be helpful but yield inaccurate

G
course by as much as 3-10%.
d. Once the course has been layed out the procedure is to:
i. Establish a calibration course.

o ii. Calibrate the bicycle or surveyor's wheel.

iii. Measure the course.

iv. Recalibrate the bicycle or }survey‘or's wheel.
v. Check the course by a ‘different method or a second méasurement.
vi. Establish refreshment st"ations, sponging stations.
vii. Define areas of difficﬁlty requireing special consideration (start, finish,
traffic).
e. Road Calibration Course

i. The road course must be paved, straight, level and free of possible
/"’“’T — . .
from traffic or pedestrians. Its length should be between one half to

one mile.

ii. The distance must be measured by steel tape using a team of three or more
men. A professional surveyor is recommended to measure the calibration

-— 5 -
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iii. The measurement must be done at least four times preferably on

different days.

v, The spread between the shortest and longest measurement must not exceed

two parts in 10,000 0f the measured distance. This corresponds to 2/10

meter in a kilometer or 6.3" per half mile.

V. To obtain this acéuracy', measurement must be conducted in clear days and the
tape tension must be maintained with proper temperature correction incor-

porated.

It is recommended that a 100 foot steel tape is used with a twenty pound

tension. Longer steel tape measures may 5e more difficult to work with.

Bicycle or surveyor's wheel calibration consists of riding the bicycle (the sur-
veyor's wheel must be walked at slower than three miles per hour) over the
road calibration course a minimum of four times and éalculating the bicyclés

or wheels or wheels constant. The bicycle is fitted with a counter mounted

to the front wheel that reads revolutions (or parts of revolutions). The
widely used Clain Jones Counter registers approximately: 15,000 counts per

mile and is the recommended counter for all bicycles.

This calibration must be .doné before and after course measurement and on the
same day by the same rider. An acceptable bicycle calibration requires that

the greatést error be within £ 5 parts in 10,000. For a 27" bicycle this requires
that the difference between the two extreme readings be within 1/3 of a revoiution
per mile. !

The chaining method uses a 100 foot steel tape with a spring balance

and tape thermometer. Care must be used to record the number of

100 foot lengths.
The course is to be measured along the path the runner is expected to take.

-—- 6 -=



3. COURSE MONITORING AND MARKING

e.

During the race there must be markers and/or people at strategic

points to keep the runners on course and to attend to their needs.

Every turn and intersection must be marked (we must assume that every
runner will be a total ’stranger to the area and that he will remember little
if any pre-race description of the course). The best marks consists of
white arrows on both sides of the road. The arrows should be large and
easily seen from either side of the street, when approaching a corner. It

is highly recommended that race officials be stationed at these points.

All signs should be used with caution. If used, they should be large and
easy to see from 100 meters away and monitored. Orange traffic cones are

helpful but must be monitored periodically to insure their proper position.

All course monitors and sentries must be in position at their posts 1/2 hours
prior to the start of the race and should be wearing vests or attire that clearly

indicates their role. Sentries located at intersections and corners should be

~“visible to the runners as they approach that area.

Scorers shall keep a continuous record of the run at specific points. Because
of the high density races today, it is recommended that tape recorders, video
tape recorders and additional methods be used. In most cases during high
density races, it is recommended that the top 10% of the men's and women's

field be monitored with accuracy.

Refreshment stations must be located at intervals of 2 miles/3 km or less.

=
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e 8 ==
These stations should be equipped with drinking water and baccesisory
/\ equipment - paper cups, tables and trashv teceptacles. I;l addition to the>
basic ingredients of water and cups, additional fluids such as electrolyte
replacement fludis and orange slices can be provided. Any other drinks
than water should be clearly marked in avdifferent colored cup for easy

identification by the runner.

i. Large visible signs should indicate each water station.

ii. The density of the race should dictate the number of workers needed at

eacn refreshment station. ‘
iii. The refreshment station should be set up and manned at least one half

hour before the start.

iv. For international championships and world championship, the runners must

pick up their own refreshments from the tables.

Recommended a minimum of 4 ounces per runner for en:}\ Aid station
IDENTIFICATION OF THE FINISHERS

'f”j:c-

There are various successful methods used to identify the runners. The size

and density of the event should dictate the method used.

Density is determined by the number of participants and the distance of the race.
A density of 1500 runners in a 10 km race is equivalent to 3000 runners in a 20 km

race. Experience indicates that this particular density (1500.@ 10 Km) is important

in determining various finish line systems.

. a. Numbers. Probably the most common method is to have each runner pin a

f number on his/her chest and or back. If only one running bib is used it

. should be pinned on the front for easy identification by the course monitors. The
number must be visible at all times. In races where. age group awards are given,
the numbers can be coded with a letter prefix or issued within a number block

example #'s 1-100) for a specific age group and sex. Pre-race registration lists

the names that corresponds to the various numbers. The number should be

made of light and strong material so as not to fall apart if it rains. Running.



.

ii. .o0rs must be exposed at all times.

b.  Tags. In many cases tages are used that are pinned to the runners shirts contain-
ing all the required information (nafne-age—sex—team,etc.). These tags are

valuable for scoring the event but make coﬁrse‘monitoring difficult (and if used

I
‘ alone, impossible). If tags are used, it is recommended that they be used in
conjunction with the numbers. Experience indicates that a combination of the
tag and number system is one of the most accurate available without utilizing
expensive computer services.

c. Electronic Recording Devices. Pull tags are available today that can be
scanned  electronically. These methods are expensive, but accurate. It
eliminates many transcribing errors at the finish but should be used along
with running numbers.

In some large participation events, ‘the low numbers are reserved for the top
male andhf"emale competitors. These low numbers are easy to identify by course
c;t_"ficials during the race.

~ RECORDING TIMES AND FINISHERS AT THE FINISH LINE

There are Qarious methods of recording the times of finishers in conjunction with -

the identification of these individuals. The range of equipment can vary from the ﬁse

of a stopwatch to the in_corp'oration of expensive computers and timing devices.

The basic finish line system times runners as they cross the finish line, directs the

runners in order (that they crossed the finish line) into a long roped off lane called

a chute. The runner's number or tag is recorded at the end of the chute where the

runners are walking or moving at a slower pace than at the finish. Most finish

line systems utilize sé;reral lanes to accomodate the large numbers of runners.

- ——’"“"4;-’ S
-~The runners can be timed in various ways:
s |

a. By using stopwatches and recording sheets. This requires a team of two people.

Utilizing a clipboard and stopwatch, one acts as a caller and the other as a

-— 9 -
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recorder. As each runner crosses the finish line, the caller calls out the time
and the recorder wﬁtes that time. At the same time, another team of recorder
and caller write down the run‘ners numbers in order. The two lists (time and
runner's numbers) are then matched. This method should only be used with
densities of 100 runners or less at the 10 kilometer distance. Usually no

chute is used for this size event.

In higher density events, the same equipment can be used to produce fairly
accurate results. In this case, Select tirping is incorporated. A team of
recorder and caller at the finish line with a stopwatch and clipboard will select
a runner as he or she is approaching the finish line. The caller will call out the
runner's number to the recorder and the recorder will wirte down that nwﬁber.
When that runner crosses the finish line, th_e‘caller will call out the time to the
Individual timing usiné a printinﬂg ‘timer éﬁd select timing is the most highly
recommended method. In this case, a timer utilizing a printing timer ( an
instrument that has a push-button switch which records and prints time and
sequential place) will press the switch every ti_me a finisher crosses the finish
line. All runners will be directed (in the order in which they finished) into

the chute system where their running number will be recorded. Select timing is
utilized as reference points to maintain the integrity of the times from the
electronic timer. Some adjustments of the timeés from the printing timer wil

be necessary from information obtained from the select timers.
i. A minimum of two teams of select timers are required for all finish lines.
ii. Every finisher must receive his/her time and place.

iii. All records require a minimum of three official times. In the event of two
of three watches agreeing and the third disagreeming, the time shown by the two
shall be the official time. If all three-watches disagree, the watch with the

mid_dle time shall be used. If only two watches are used, the watch showing

U I



the slower time is used.

iv. The time shall be taken from the flash of'the pistol or approved appara-
tus to the moment at which any part of the body of the competitor (i.e.
torso, as distinguished from the head, neck, arms, legs, hands, or feet)

reaches the perpendicular plane of the nearer edge of the finish line.

v. Mechanical movement watches must be calibrated by the manufacturer. Times
are read to the next highest tenth of a second for races less than twenty

._./ ‘ kilometers.

vi. For races twenty kilometers or longer, times are read to the next highest full

second (example: 1 hour 2 minutes 32.2 seconds, 1'32.2" is read 1'33".)

vii. As most electronic apparatus times to 1/100 second, all times for distances
under twenty kilometers are read to the next highest tenth of a second:

.00 1is read .00

.01 .10
.02 .10
.03 .10
only .00 stays .00
viii. When a printing timer is used, all times shall be adjusted by the first

official watches and select timing.

d. High Density Races.
- Races with densities greater than 1500 runners at the 10 km distance are nearly
impossible to individually time all runners. Timers using printing timers are

only capable of pressing the timing fmtton at 2-3 times per second for short
' L. 11_--



periods of time (with varying degrees of accufacy). It is highly recommended
that in races of this nature two or more finish line ‘'systems constructed adjacent
to each other serve to time the high densities. The method is to split the =

finishers as they approach the finish area to one of .the two finish lines

(which to the untrained eye appears as only one). Each finish line is indepen-
dent of the other and requires its own set of officials. This system is usually
put into operation after fhe first 10% of the finishers have crossed only one of
the finsih lines. This allows for easy scoring of the top finishers. Practice
and timing is needed to successfully switch the system from one to two (or more)

finish lines during the race.

RECOMMENDED FINISH LINE CHUTE SYSTEM

The following system is capable of handling a density of approximately 1000
finishers or less at the 10 km distance (equal to about 4200 finishers at the

marathon distance).

a. - The basic system utilizes four lanes or chutes. The lerigth of the chute is

v

determined by the density and temperature of the day.
i. On warm days, the chute length should be under 100 meters.

ii. The chutes should always be monitored by chute officials to assist
runners through the chutes. It is recommended that additional chute
workers be used for the longer distance such as the marathon. The chute

workers also maintain the integrity of the order of finish.

iii. The ideal situation is to have the ruﬁners who have just finished moving
continuously through the chute. this can be achieved by using several
chutes and not filling each to its capacity. Practice will. allow the chute
captain to switch chutes at the proper time to allow free movement through the

chute. -- 12 -
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A jJuinel arca (Space oco.ween (nd fnisn lmne te ing eniranas o1 the chutes
should be a minimum of 15-20 meters. Races such as the marathon with
runners crossing the finish line at a relatively slower rate than in a 10 km run
would require a slightly shorter funnel area. Races wth high densities .such

as 2000+ in a 10 km would require a funnel area of 20-25 meters.
1. The funnel area is manned by funnel area. workers. who maintain

the order of finish from the. time the: ruiners cross the finish line

until the time they enter the chute.

v. The recommended finaih line system splits the funnel area into two sides.

ii.

Each side may be constructed with IV,V 2, 3 or more chutes. By splitting
the finish line funnel area, two funnel areas are formed enabling a smoother

finish line and alternate funnel areas in case of a fallen athlete.

As runners approach the finish line, the following will occur:

fo— Finish line traffic controllers positioned in front of the finish line will direct

| the approaching runners to one of the two sides of the funnel area.

/7/'

As each runner crosses the finish line, he/she is timed with the recommended
printing timer or other form and select individual runners will be "select

timed".

Funnel area w.orke;rs will direct the runners to one of the chutes. The first
runner will be lead with a messenger carrying an alphabetically sequenced
card (A or B or C) which will be taken to the recorder and caller at the end
of the chute. The cards enable the scorer of the race to determine the order

in which the chutes were filled.

Fnl s DT

~ iv. At the end of the chute the caller will call out the card letter to the recorder .

The information will be recorded. The caller and recorder will then proceed
to record the runners number and/or tag in the order in which they come
through the chute. Care must be taken by the chute workers to maintain

the order of finish and to assist and/or take the place of a runner who cannot
- 13 --



go through the chutes on their‘own.

Just before the flow of traffic is about to stop in that chute, the chute

captain will call for a "switch"”, to switch the incoming runners to the

other funnel area. The configuration of the funnel area is that which will not

permit the mixing of the two groups of runners (the chute just filled and the
one being filled). The first runner down thié second chute used is led |
with a messenger card indicating the "B" chute. At the end of the ;xute.
the recorder and caller will record the necessary data. This system allows

more than one chute to empty at a time while only one chute is filled at a time.

Two main scorers are needed to assist in the result tabulation:

One scorer will match the times from the finish line with the tags and/or
runners numbers utilizing the select timing system. Experience shows
that the matching occurs more quickly with runners numbers recorded on
sheets of paper than working ‘#ith many tags.

<
The second scorer. will scan t}';e sheets énd determine the award winners.
Besides for the obvious first few finishers, the age group winners (if there

are awards in this category) can be de_tei'mined by previously coded numbers.

The following chart may assist in determining the density of an event and the

~ proper number of chutes needed. It should be noted that above 1500 finishers

at the 10 km distance, a human cannot press the button on a printing timer with

prolonged efficiency.. In this case, two or more finish line s may be used con-

structed next to one another appearing as only one finsih line to the untrained

eye. Each finish line is manned with its own set of officials and works

—— 14 -=



independently of the other. When a multiple finish line system is used,
the first 5-10% of the finishérs- can be directed down a single finish line and
the.mass can be split to the two finish linevs as the density increases. By

. - doing this, the first finishers canbe scored quicl::ly. All other finishers

s from the two finish lines will eventually have to be meshed according to time.

- -In:many races a separéte finish line is used for female competitors. This’

L

- practice greatly speéds up race results.

. Finish Line Density Chart

e
Mumber of finishers
marathon .. 20 km 10 km 5 km # of chutes or finish lines recommended
100 47 24 12 one chute
500 237 119 60 2 "
1000 470 240 120 2 "
2000 948 474 237 2 "
3000 1422 711 355 4 "
4000 1896 948 474 4
5000 2370 1190 600 6
6000 2844 1422 711 6
. 7000 3318 1659 . 829 8 chutes or 2 finish lines of 4 chutes
8000 3791 1896 948 2 finish lines of 4 chutes each
9000 4265 2133 1066 2 finish lines of 4 chutes each
10000 4739 2370 1185 2 finish lines of 4 chutes each
12000 5687 . 2844 1422 2 finish lines of 6 chutes each
14000 6635 3318 1659 2 finish lines of 6 chutes each
16000 7583 3791 1896 3 finish lines of 4 chutes each
—18000 " 8531 4265 2133 3 finish 1ines of 6 chutes each
20000 9479 4739 2370 3 finish lines of 6 chutes each
22000 10427 5213 2607 3 finish lines of 6 chutes each
24000 11374 - 5687 2844 3 finish lines of 6 chutes each
26000 12322 6161 2920 3 finish lines of 6 chutes each
-28000— 13270 6635 3318 4 finish lines of 6 chutes each
30000‘A,; 14218 7109 3555 4 finish Tines of 6 chutes each
) BSOQOAI;l_.1§§888 8294 4147 4 finish lines of 6 chutes each

it

- 15 --



.~ Standard Finish Line Chute- System -

fhis chute design is adequate for densities of 1000 finishers or less at the 10 Km

distance. The chutes would be filled in the following order:

2-3-1-4 & repeat of the

cycle: 2-3-1-4, It is highly recommended that fencing be used to keep the spectators
away from the finish line system to allow freedom of movement by off1c1als ‘
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g. Metric Distance in Imperial Distances:
One inch = 2.54 cm exactly
One meter = 1.09 361 329 8337 yards

One yard = 0.9144 meters exactly

PR

Distance Yards (equivalent) Yards Feet Inches Miles

- 1,000 meters 1,093,613 298 337 1/2'mile plus 213 1 10.07 0.621
1,500 meters 1,640.419 947 5055 1 mile plus 119 1 8.88 0.932
2,000 meters 2,187.226 596 674 1 mile plus 427 8.15 1.2427

3,000 meters 3,280.839 895 011 2 miles less 239 5.76 1.864

5,000 meters  5,468.066 491 685 3 miles plus 188 2.39 3.107
8,00_9 meters  8,748.906 386 696 | 5 miles less 51 3.37 4.971.

" 10,000 meters 10,936.132 983 370 6 miles plus 376 4.78  6.214
12 km __ 13,123.359 580 044 7 miles plus 803 1 . 0.82  7.457

15 km - 16,404.199 475 055 9 miles plus 564 7.17 9.321

20 km 21,872.265 966 740 12 miles plus 752 9.56  12.428

25 km 27,340.332 458 425 15 miles plus 940 11.95  15.535

30 km . 32,808.398 950 110 18 miles plus 1128 1 2.34  18.642

—" 35 ki 38,276,485 441 795 21 miles plus 1316 1 4.73  21.749
“ 40 km 1 43,744.5317 933 480 24 miles plus 1504. 1 7.12 24.856
/4;;;,;50,km - 54,680.664 916 850 31 miles plus 120 1 11.9 31.070

R — 17 --



SCORING

a. The IAAF under Rule 167 paragraph 5.6.7 suggests a number of permissable
scoring methods for team races: The method of scoring shall be optional

and may be any one of the following:

i. By scoring the least number of points, according to the positions in
which the scoring members of a team finish. The finishing positions
of the nqnscoring members of a team shall be scored in computing the

scores of other teams, but when a team fails to finish the req‘uisite

number to score, it shall be eliminated; or

ii. By scoring the least number of points according to the scoring positions
- in which the -scoring..members -of -a‘.team.uﬁnish.._...The.-positions of the ...Mm

s nonscoring members of a team, whether it finishes all its members or not,

shall be scored in computing the scores of toher teams; or

iii. By scoring the least number of points according to the positions in which

the scoring members of a team finish. The finishing positions of the

. o
nonscoring members of a team, and the members of a team which fails. _ :%:;
to finish the requisite number to score, shall be eliminated; or o ,
iv. By scoring the lowest aggregate of the times recorded by the scoring .
members.
v.- If two or more competitors tie for any place the points for the places N
~ concerned shall be aggregated and divided equally among the competitor_s;____._._;‘_._'_-.7;‘1;?_

so tying. - 18 --



vi.- In case of a tie on points, the team whose last scoring member finished

nearest to first place shall be the winning team.

b. When individual athletes are permitted to enter the recommended socring systems

L Loare:

i. Score each team 'accordix.lg to the positions in which the scoring members
-
of a team finish without deleting the unattached runners or the nonscoring
team members.
ii. Score each team according to the positions in which the scoring members
of a team finish deleting the unattached runners but retaining the nonscoring

team me mbers.

P
—

R

iii. Deleting from-the-scoring-both unattached.-and .nonscoring. team members.

iv. When scoring is limited to team competition, it is recommended that a sepcial
w=——.__  set of numbers be assigned to the unattached athletes for quick identification.

Four (4) digit numbers are recommended.

v. Scoring cards should be numbered in groups of 25 finishers. A typical scoring

sheet in Figure 2.

C.. In lap courses scoring must be done after establishing that each athlete has
. .———completed the-event. This requires a review of the scoring cards from the various
checking -stations established for this purpose. An athlete who fails to appear in

ﬂéhecking stations must be eliminated from the competition.

d. | Weatherproof numbers shall be used in all championships to prevent

a loss of the competitor numbers during heavy rainfall.
- 19 --



“ZASURING TAPES

A A steel tape is considered as standard when it has been calibrated by the
- ' ' : :
Bureau of Standards and found to conform to the following specifications:

i. It shall be made of a single piece of metal ribbon.

ii.. None of the graduations shall be on pieces of solder or on sleeves attached
. —
to the tape or wire loops, spring balances, tension handles, or other attach-

ments liable to be detached or changed in shape.

iii. The error in the total length of the tape, when supported horizontally
throughout its length at the standard temperature of 68°F (20°C) and at
standard tension, shall not be more than 0.1 inches per 100 feet (2 mm per

25 m).

iv. The standard tension is 10 lbs. (4.5 kg) for tapes 25 to 100 feet or from
10 to 30 m in length and 20 lbs (9 kg) for tapes longer than 100 feet or

30 m.

o. Tapes conforming to the above spec&f{i_ﬁc_gtions will be certified by the Bureau and
a precision seal showing year of standardization will be placed on each tape so
certified. The Bureau's serial number on a tape signifies that it has been tested

by the Bureau and either a certificate or a report issued.

i. Ordinarily, the length of a steel tape is certified or reported by the Bureau

to the nearest 0.001 ft. or 0.0002 m (0.2 mm).

a horizontal flat surface. No standard teasion has been officially adopted for

-— 20 ~--

,(A ii. The standard tension given in the specification is for a tape when supported on




a tape when supported in any other manner.
iii. It is suggested that, dependent on the length of the tape and its
weight per unit length, tensions in the range of 20 to 40 lbs. (9 to 18 kg)
be used for tapes used in single catenary type of suspension. Tapes weighing
0.018 lbs. /ft. or more may be considered as heavy tapes. Tapes weighing

~=T 0.009 to 0.0011 lbs. /ft. may be considered as light tapes.

iv. In the standardization of invar tapes, the following tensions are used unless
otherwise specified: - 20 lbs. for 50, 100, and 150 feet tapes, and 15 kg.

for 30 and 50 m tapes.

c. Tapes made?by ‘the manufacturers that supply the surveying and engineering

, trade with high grade steel tapes are almost universally correct for total
D S

length and standard tension and temperature within 0.01 ft., and ordinarily

within 0.006 ft. Hence, for most work not requiring an accuracy better than

0.01 ft., it is not necessary to submit the tape to the Bureau for a calibration. As
high grade tapes are ordinarily uniformly graduated within a few thousandths of

a foot, the calibration of subintervals of a tape is not required except when

rather precise measurements are to be made with the tape, that is, measure‘ments

—
to a few thousandths of a foot. The owner of a tape can check the uniformity

of division of the tape by measuring, for eécample, a 25 foot distance by using

the intervals from 0 to 25 feet, 25 to 50 feet, 50 to 75 feet, and 75 to 100 feet

on the tape.. . — "~

- —

a. ~* ‘Based on”the above considerations; ‘all measurements' of a standard 400 m-or 440 -

// -
yard track must be made with a certified tape as the basic standard.
e

-i. At least four independent measurements must be made. The maximum

- 21 --



..o lerence between any two measurements cannot exceed 10 cm for the

perimeter of the inside lane.
ii. The measurements of the start of distance events (in a 440 yard or 400 m

track may not differ by more than 5 cm between any two measurements.

ili. Similar tolerances apply for 220 yard tracks used for indoor competition.

STANDARDS OF LENGTH

a. The primary standard of length in the United States is the United States
~ Portotype  Meter 27, a platvinvum—iridium (90% platinum, 10% iridium) line
standard having an X-shaped cross section. The length of this bar, whici{”is
deposited at the National Bureau of Standards in Washington, is known in terms
of the International Prototypeb Meter at thé International Buvreau of Weights and

Measures at Sevres, near Paris, France.

i. The U.S. yard is defined following the policy stated in the Mendenhall
Order of April 5, 1893 as follows:

_ 3600
1 U.S. yard = 1577 meter

ii. The relation one (1) U.S. yard = g—g%g meter, derived from the Law of
1866 that made the use of the metric system legal in the United States,
was confirmed by later comparisons of copies of the British yard with the
U.S. national copies of the meter. Since the Mendenhall Order it has been
used as an exact relation. From this it follows that one (1) U.S. inch

is slightly larger than 0.025 400 05 meter, or 25.400 02 millimeters.

ii. For industrial purposes, a relation between the yard and the meter has
been adopted by the American Standards Association (ASA B48.1-1933),

and by similar organizations in 15 other countries. This relation is:

1 inch - 25.4 millimeters (exactly), that is, 0.025 4 meter (exactly), from

which 1 yard - 0.914 4 meter (exactly), or 914.4 millimeters (exactly).
_ W




Suledr oritamn the timpeoisar 18ru Lc representied 4Dy & -« o . 0 made

bronze in 1844. The relation between that vard and the meter according
to the most recent published determinations is:

.- _ s vanag - 3600 000 -
1 British Imperial Yard = T9537 014 meter

v. Based on these considerations, it is recommended that for measurements
of long distance events the relation one inch = 2.54 centimeters exactly

be considered in all calculations.

1. LONG DISTANCE AND ROAD RUNNING TRACK STANDARDS

a. One inch = 2.54 centimeters exactly. One yard = 0.9144 meters.

b. The perimeter of the track (for all long distance track events) shall be 400
- meters or 440 yards for out-of-door competition and 220 yards or less for

indoor competition.

i.  The direction of running shall be left-hand inside (counter-clockwise).

ﬁ\( e

ii. The track shall allow at least six lanes 1. 22 meters wide. Width of lanes

shall not exceed 1. 25 meters.
. The deviation for lateral inclination is 1:100 of the width and for the
''''' —inclination in the running direction 1:1000 of the length.

iv. The race must be conducted on the perimeter of the track with the exception
of the steeplechase where the path leaves the perimeter to include the water
jump. Refer to IAAF Rule 164.

c. The running track shall not be less:than 7.32 meters in width (six lanes) and
preferably 9.76 meters (8 lanes), and,
v F\?

>

i. Dbe bordered on the inside with cement, wood or other suitable material, -

5 centimeters in height, and not more than 5 centimeters in width.

1



ii. Where it is not possible for the inner edge of the running track to have a
raised border, the inner edge shall be marked with lines 5 centimeters in

width. .
4 ii. Where it is a grass track it shall also be flagged at intervals of 5

meters. Flags must be so placed on the line as to prevent any

competitor running on the line, and they shall be placed at an angle

of 60 degrees with the ground‘awgy from the track. Flags approximately
25 centimeters by 20 centimeters in size mounted on a. staff 45 centimeters

‘ long are the most suitable for the purpose.

4. Measurement of the inner lane shall be taken 30 centimeters outward fi‘on"x'-
the inner border of the track, and where no border exists, 20 centimeters from
the line marking the inside of the track. The remaining lanes are also measured
20 centimeters from the outer edges of the lines marking the lanes. The line
on the right of each lane only shall be included in the measurement of the

width of the lane.

{ﬁ e. A maximum of twelve competitors may start from a single starting line.
f. A maximum of 18 competitors may start if more than one starting line is used.
g. The start, as defined in Paragraphs e and:f above, shall be staggered that

the distance from the start to the finish shall be the same for each competitor.

h. Qualifying times fro long distance competition shall be made only on a track which

meets the criteria outlined in Paragraphs b and ¢ and subparagraphs thereof.

1. Qualifying. times for indoor may be made on a 220 yard perimeter -track (or
: .less..'in.length) or outdoor as defined‘by the Standards Subcommittee and

must comply with Paragraphs b and c above.

ii. Qualifying tirr>s made on a 300 yard “track or longer up to and including

_— 24 ~-
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. 440 vards shall be considered the same as outdoor performances.
e iii. Qualifying times for International competition may be made only on

a track 400 meters or 440 yards in length with a 5 centimeter raised
bqif_q_er and complying with Paragraphs b and c in their entirety. (These

/ .
eriteria are subject to change by the IAAF Council or Congress).

R

iv. World records for long distance events must be made out-of-doors and must

not have been made on a wooden -surface.

v. Track records may be made on a 400 meter or 440 year perimeter track
(which is not banked) meeting the inclination requirements of Paragraph
(b) (iii) above and will be recognized only if the track has a raised

border as specified in Paragraph c above.

e vi. World records for long distance events conducted on the roads may be
made only on courses certified by the Standards Sub-Committee of the

IAAF X-C and Road Racing Committee.

pbpiiper
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RULE I8
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1~ The running track should be not less tha 742
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$ centinsetres 12 in) in height, and not more than ¢
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Road Racing:is an activity which is dependent on many parameters such as weather,
number of perticipating athletes, the area of the competition, the course, the time of day,

etc.

Accordingly, a set of rules and a series of recommendations have been adopted to assist
Race Directors, Sponsors, and Games Committees to comply to the standards of an Inter-

national Road Racing Event.

a. The following distances are contested at international road racing meegtinas:
5,000 meters | Mﬁ—l

i Aglaced ey ieal
H;lf-marathon A’/‘ﬂ S :‘C Y Vi 4
30,000 meters * w&-’bﬂ‘ ﬂ" ,J

Marathon '. . ‘/‘0 “"; d / h y ¢
100 kilometers (no. .f) Alse OQISIIU’

100 miles :
All road courses shall be certified by the LA.A.F. Cross Counﬁandﬂ%’iﬁ% anF—
dards Sub-Committee.
SEE NOTE A.

Other road races may be held at various distances.

b. The course shall be mostly on paved roads (including: asphalt, concrete, brick and run-
ning tracks). All other surfaces should not exceed |%_of the total race distance.

SEE NOTE B.

See Appendix: A for typical courses.

“¢. Where necessary markers will be used to define the path. It is highly recommended that

race officials monitor all turns and potential hazards.

d. Water and refreshments must be provided throughout the course at regular intervals.
Distances between recommended refreshment stations shall approximate 3 kilometers/2
miles. In addition, water must be provided near the start and the finish.

SEE NOTE C. -



i. Sponging points are recommended at regular intervals tthl‘Jg‘hO.l_Jt the race.
Sponging stations must be provided in races with distances greater than the
marathon. Due to the bopularity of the marathon and shorter races, sponging sta-
tions can be impractical—but are recommended. '

SEE NOTE D. |

ii. In warm weather, additional water stations shall be provided equipped with hoses
and showers.
SEE NOTE E.

e. For distances of a half-marathon (21.0975 km) or less, distance markers should be
displayed every kilometer. For distances greater than a half-marathon, distance markers
should be displayed every five kilometers. ‘

SEE NOTE F.

The distances markers shall be large enqugh to allow large numbers of barticipants high

visibility. , T

f. The elapsed time (split times) shall be called out or displayed at: A minimum of every 5
km or more frequently where possible. '
SEE NOTE G.

g. The race route should be traffic free except for official vehicles. Dangerous intersec-
tions should be adequately staffed to regulate traffic and spectators. Every effort should
be made to insure the athletes a clear and unobstructed path.

SEE NOTE H.

h. A lead vehicle shall be provided. All race vehicles in close proximity to the athletes
should be equipped with a vertical exhaust pipe. An electrical lead vehicle is recommend-

ed. The lead vehicle must be maintained at a safe distance from the lead runner(s).

i. Transportation should be provided to assist the athletes who desire to leave the
competition or who may be ordered to stop by monitors or medical advisors.
ii. Additional official vehicles may be provided to assist in monitoring the event, tim-

ing or other required functions.

i. The health and safety of runners is of paramont importance in road races, especially in
mass events. ‘ ' '
i. Medical facilities shall be available at the start, along the course at various aid sta-
tions, and especially at the finish. Medical doctors, nurses and ambulances should

be present at medical stations.



ii. Toilets should be available in sutficient quantities at the start, along the course at

various locations, and at the finish.

3

~OURSE CERTIFICATION

A course is said to be satisfactorily measured if it is measured with an accuracy of one
sart in one thousand (1:1000). This results in a maximum allowable tolerance of plus
12.195 meters at the marathon distance and 10 meters at the 10,000 meter distance. It is
aighly recommended that 1/2000 of the distance be added to the course to make it slight-
ly longer.

SEE NOTES 1 & J

All international championship courses must be certified by a member of the I.A.A.F.
Cross Country and Road Racing Standards Sub-Committee: - - °

a. There are a number of methods of measuring available to achieve this accuracy. The
simplest being: '

Calibrated Bicycle Method*

Calibrated Surveyor's Wheel*

*Calibrated refers to calibration of the equipment before and after each measurement on
that particular day. A
A more exact method of measurement is chaining or. measurement with a steel tape. Ad-

ditionally, the measurements may be performed using the Electronic Distance Measure

(EDM).

The Allowable Tolerance of 1:1000 can be achieved through the use of the calibrated bicy-
cle and or the calibrated surveyor’s wheel, and accordingly, these shall be considered the

standard methods of measurement for course certification for all long distance road

races.

NOTE: Other methods such as map reading and aerial photographs are helpful in laying

out race courses but are unacceptable for certification.

b. To satisfactorily measbre a course requires that the following conditions be met:
i. A road calibration course is available. (See.e below ‘for details).

ii. The measurement has been repeated a minimum of two times.



c. Experience indicates that the Bicycle Method lends itself easily to preliminary

measurement and Itayout. Maps and aerial photographs are of a great value at this stage.

Automobile odometers can be helpful but yield inaccurate courses.

d. Once the course has been layed out the procedure is to:

iii.

iv.

V.

vi.

Establlsh a calibration course.

Calibrate the bicycle or surveyor’s wheel (minimum diameter of 50 cm).
Measure the'course.

Recalibrate the bicycle or surveyor's wheel.

Check the course by a different method or a second measurement.

Define areas of difficulty requiring special consideration (start, finish, traffic).

Note: The bicycle is the preferred method for distances 10km or greater.

e. Road Calibration Course.

The road course must be paved, straight, jevel and free if possibie from traffic
or pedestrians. Its length should be between one kilometer and one and one-
half kildmeters or between one-half to one mile.

The distance must be measured by steel tape using a team of three or more
men. A professionai surveyor is recommended to measure the calibration
course.

The measurement must be done at least four times preferably on ditferent
days.

The spread between the shortest and lon.gest measurement must not exceed
two parts in 101000 of the measured. distance. This corresponds to 2/10 meterin
a kilometer or 6.3" per half mile. '

To obtain this accuracy, measurement must be conducted in clear days and

.the tape tension must be maintained with proper temperature correction incor-

porated.

It is recommended that a 30 meter (100 foot) steel tape is used with a 9kg (20 pound) ten-

sion. Longer steel tape measures may be more difficult to work with.

f. Bicycle or surveyor's wheel cahbratlon consnsts of riding the bicycle (the surveyor’'s

whee! must be walked at slower than 5 kllometers (three miles) per hour) over the road

calibration course a minimum of four times and then calculating the bicycle's or wheel's



e. Scoreréi should keep a continuous record of the run at specific points. This should in-
clude runners number and split times. Because of the high density races today, it is
recommended that tape recorders, video tape recorders and additional methods beused.
In most cases during high density races, it is recommended that the topA 10% of the men's

and women's field be monitored with accuracy.

f. Refreshment stations should be located at intervals of 3 km/2 miles or less. These sta-
tions should be eduip"ped with drinking water and accessory equipment—paper cups,
tables and tras-h receptacies. In addition to the basic ingrédients of water and cups, addi-
tional fluids such as electrolyte replacement fluids and orange slices can be provided.
Any other drinks than water should be clearly marked in a different colored cup for easy

identification by the runner.

1. Large visible signs should indicate each water station.

ii. The density of the race should dictaté the number of workers needed at each
refreshment station. ‘ ‘

iii. The refreshment station should be set up and manned at least one half hour
before the start. '
iv. For international championships and world championships refreshments should
be placed in such a manner that they are easily accessible for the competitors or so
they may be put into the hands of the competitors.

SEE NOTEK.

Recommended a minimum of 4 ounces per runner for each aid station.

IDENTIFICATION OF THE FINISHERS

There are various successful methods used to identify the runners. The size and density

of the event should dictate the method used.

“Density is determined by the number of participants and the distance of the race. A densi-
ty of 1500 runners in a 10 km race is equivalent to 3000 runners in a 20 km race. Ex-
perience indicates that this pérticular density (1500 @ 10 km) is important in determining

various finish line systems.

a. Numbers. Probably the most common method is to have each runner pin a number on
his/her chest and or back. If_only one running bibts used it should be pinned on the front
for easy identification by the course monitors. The number must be visible at all times. In

races where age group awards are given, the numbers can be coded with a letter prefix or
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issued within a number biock (exémple -1-100) for a specific age group and sex. Pre-race
registration lists the names that corresponds to the various numbers..The number should
be made of light and strong material so as not to fall apart if it rains. Running numbers

must be exposed at all times.

b. Tags. In many cases tags are used that are pinned to the runners shirts containing all
the required information (name-age-sex-team, etc.). These tags are valuable for scoring
the event but make course monitoring difficult (and if used alone, impossible). If tags are
used it is recommended that they be used in conjunction with the numbers. Experience
indicates that a combination of the tag and number system is one of the most accurate

available without utilizing expensive computer services.

c. Electronic Recording Devices. Pull tags are available today that can be scanned elec-
tronically. These methods are expensive, but accurate. It eliminates many transcribing er-

rors at the finish but should be used aiéng with running numbers.

In large participation events, the low numbers should be reserved for the top male and
female competitors. These low numbers are easy to identify by course officials during the

race.

RECORDING TIMES AND FINISHERS AT THE FINISH LINE

There are various methods of recording the times of finishers in conjunction with the
identification of these individuals. The range of equipment can vary from the use of a
stopwatch to the incorporation of expensive computers and timing devices.

The basic finish line system times runners as they cross the finish line, directs the run-
ners in order (that they crossed the finish line) into a long roped off lane called a chute.

The runner's number of tag is recorded at the end of the chute where the runners are walk-

ing or moving at a slower pace than at the finish. Most finish line systems utilize several

lanes to accomodate the large numbers of runners.
The runners can be timed in various ways:
a. By using stopwatches and recording sheets. This requires a team of two people. Utiliz-

ing a clipboard and stopwatch, one acts as a caller and the other as a recorder. As each

runner crosses the finish line, the cal'er calls out the time and the recorder writes that



time. At the same time, another team of recorder and caller write down the runners
numbers in order. The two lists (time and runner's numbers) are then matched. This
method should only be used with densities of 100 runners or less at the 10 kilometer

distance. Usually .no chute is used for this size event.

b. In higher density events, the samé'eq-uipment can be used to produce fairly accurate
resuits. In this case, Select timing is incorporated. A team of recorder and caller at the
finish line with a stopwatch and clipboard will select a runner as he or she is approaching
the finish line. The caller will call out the runner’'s number to the recorder and the recorder
wil write down that number. When that runner crosses the finish line, the caller will call
out the time to the recorder who will write the time down next to the number. Then the
team will pick another incoming finisher. The key to this system is that the team will not
try to time every individual finisher. The team should work at a continuous ‘pace only
recording the times of the runners that they are positive of. All of the finishers will be
directed into the chutes. The select times will act as reference point times and all runners
who finished between these points will have their time interpblated. Using several select
timing téams, this system is accurate for high density races (over 1500 at the 10km
distance). It is not recommended for use with lower density events unless incorporated

with other timing methods.

c. Individual timing using a priniing timer and select timing is the most highly recom-
mended method. In this case, a timer utilizing a printing timer (an instrument that has a
push-button switch which records and prints time and sequential place) will press the
switch every time a finisher crosses the finish line. All runners will be directed (in the
order in which they finished) into the chute system where their running number will be
recorded. Select timing is utilized as reference-points to maintain the integrity of the
times from the electronic timer. Some adjustments of the times from the printing timer

will be necessary from inform,ation'.obtained from the select timers.
i. A minimum of two teams of select timers are required for all finish lines.
ii. Every finisher must receive his/her time and place.
iii. All recordé re.quire a minimum of three official times. In the‘event of two of three
watches agreeing and the third disagreeing, the time shown by the two sr)all be the

official time. If all three watches disagree, the watch with the middle time shall be

used. if only two watches are used, the watch showing the slower time is used.



iv. The time shall be taken from the flash of the pistol or abproved apparatus to.the
moment at which any part of the body of the competitor {i.e. torso, as distinguished
from the head, neck, arms, legs, hands, or feet reaches the perpendicular plane of
the nearer edge of the finish line.

v. Mechanical movement watches must be calibrated by the manufacturer. Times

are read to the next highest tenth of a second for races less than twenty kilometers.

( vi. For races twenty kilometers or longer, times are read to the next highest tull se-

cond (example: 1 hour 2 minutes 32.2 seconds, 1 hr. 2'32.2 is read 1 hr. 2'33".)

vii. As most electronic apparatus times to 1/100 second, all times for distances
under twenty kilometers are read to the next highest tenth of a second:

.00 is read .00

01 is read .10

.02 is read .10

.03 is read .10

only .00 stays .00

viii. When a printing timer is used, all times shall be adjusted by the first official wat-

-ches and select timing.

(World records for loﬁg distance events conducted on the roads may be made only on
courses certified by the Standards Sub-Committee of the IAAF X-C and Road Racing

Committee.
d. High Density Races.

Races with densities greater than 1500 runners ét-the 10 km distance are nearly impossi-
ble to .individually time all runners. Timers using printing timers are only capable of press-
ing the timing button at 2-3 times per second for short periods of time (with varying
“degrees of accuracy). It is‘ highly recommended that in races of this nature two or more
finish line systems constructed adjécent to each other serve to time the high densities.
The method is to split the finishers as they approach the finish area to one of Ithe two
finish lines (which to the untrained eye appears as only one). Each finish line is indepen-
dent of the other and requires its own set of officials. This system is usually put into
operation after the first 10% of the finishers have crossed only one of the finish lines.
This allows for easy scoring of the top finishers. Practice and timing is needed to suc-

cesstully switch the system from one to two (or more) finish lines during the race.

7



RECOMMENDED FINISH LINE CHUTE SYSTEM

The folloWing system is capable of handling a'density of approximately 1000 finishers or ,Lo
less at the 10 km distance (equal to about 4200 finishers at the marathon distance).

a. The basic system utilizes four lanes or chutes. The length of the chute is determined by
the density and temperature of the day (SEE APPENDIX B FOR DIAGRAM,).

i. On warm days, the chute length should be under 100 meters.

ii. The chutes should always be monitored by chute officials to assist runners
through the chutes. It is recommended that additional chute workers be used for the
longer distance such as the marathon. The chute workers also maintain the. integrity

of the order of finish.

iii. The ideal situation is to have the runners who have just finished moving con-
tinuously through the chute. This can be achieved by using several chutes and not
filling each to its capacity. Practice will allow the chute captain to switch chutes at

the proper time to aliow free movement through the chute.

c. The following chart may asist in determining the density of an event and the proper
number of chutes needed. It should be noted that above 1500 finishers at the 10 km
distance, a human cannot press the button on a printing timer with prolonged efficiency.
In this case, two or more finish lines may be used constructed next to one another ap-
pearing as only one finish line to the untrained eye. Each finish line is manned with its
own set of officials and works independently of the other. When a multiple finish line
system is used, the first 5-10% of the finishers can be directed down a single finish line
and the mass can be sblit to the two finish lines as the density ;ncreases. by doing this,
the first finishers can be scored quickly. all other finishers from the two finish lines will
eventually have to be meshed according to time. ln_'m‘any races a separate finish line is

‘used for female competitors. This practice greatly speeds up race results.



.
,-’ Finish Line Density Chart.

-\

Number of finishers

marathon 20 km 10 km S km # of chutes or finish lines recommends
100 47 24 12 one chute
500 237 119 60 2 "

1000 470 240 120 2 "

2000 948 474 237 2 "
. 3000 1422 711 355 4 "

4000 1896 948 474 4

5000 2370 1190 600 6

6000 2844 1422 711 6

7000 3318 1659 - 829 8 chutes or 2 finish lines of 4 chu
8000 3791 1896 948 2 finish lines of 4 chutes each
9000 - 4265 2133 1066 2 finish lines of 4 chutes each
10000 4739 2370 1185 2 finish lines of 4 chutes each
12000 5687 2844 1422 2 finish lines of 6 chutes each
14000 6635 3318 1659 2 finish lines of 6 chutes each
16000 7583 3791 1896 3 finish lines of 4 chutes each
18000 8531 4265 2133 3 finish lines of 6 chutes each
20000 9479 4739 2370 3 finish lines of 6 chutes each
22000 10427 5213 2607 3 finish lines of 6 chutes each
24000 11374 5687 2844 3 finish lines of 6 chutes each
26000 12322 6161 2920 3 finish lines of 6 chutes each
28000. 13270 6635 3318 4 finish lines of 6 chutes each
30000 14218 7109 3555 4 finish lines of 6 chutes each
35000 165888 8294 4147 4 finish lines of 6 chutes each



SCORING

a. The IAAF under Rule 167 paragraph 5.6.7 'suggestsv a number of permissable scoring
methods for team races. The method of scoring shall be optional and may be any one of

the following:

i. By scoring the least number of points, according to the positions in which the
scoring members of a team finish. The finishing positions of the nonscoring
members of a team shall be scored in computing the scores of other teams, but

when a team fails to finish the requisite number to score, it shall be eliminated; or

ii. By scoring the least number of points according to the scoring positions in which
the scoring members of a team finish. The positions fo the nonscoring members of a
team, whether it finishes all its members or not, shall be scored in computing the

scores of other teams; or

iii. By scoring the least number of points according to the positions in which the
scoring members of a team finish. The finishing positions of the nonscoring
members of a team, and the members of a team which fails to finish the requisite

number to score, shall be eliminated; or

iv.. By scoring the lowest aggergate of the times recorded by the scoring members.
SEE NOTE L

v. If two or more competitors tie for any place the points for the places concerned

shall be aggregated and divided equaily among the competitors so tying.

vi. In case of a tie on points, the team whose last scoring member finished nearest to

first place shall be the winning team.

b. When individual athletes are permitted to enter the recommended scoring systems are:

i. Score each team according to the positions in which the scoring members of a

team finish without deleting the unattached runners or the nonscoring team

members.

ii. Score each team according to the positions in which the scoring members of a
team finish deleting the unattached runners but retaining the nonscoring team

members.

=

_iii. Deleting from the scoring both unattached and nonscoring team members.



. iv. When scoring is limited to team competitibn, it is recommended that a special set

of numbers be assigned to the unattached athletes for quick identification. Four (4)

digit numbers are recommended,

v. Scoring cards should be numbered in groups of 25 finishers.
‘c. Inlap courses scoring must be done after establishing that each athlete has completed
the event. This requires a review of the scoring cards from the various checking stations
established for this purpose. An athlete who fails to appear in checking stations may be
eliminated from the competition.
d. Weatherproof numbers shall be used in all. championships to prevent a loss of the com-
petitor numbers during heavy rainfall.

SEE NOTEM

APPENDIX A
TYPICAL ROAD RACE COURSES

a. A loop course in which the length of each loop exceeds at least one-third of the con-

tested distances. This is recommended for distances of the marathon or greater.
b. A one-way course also known as a point to point course.

¢. A two-way course on the same roadway In this instance, the turning point shall be
clearly marked and the radlus of the turn shall be made as wide as possible.

€. A two-way course using adjacent roads wherever possible.
f. A ‘singlevloop course usually around a park or lake or on city streets.

The single loop or point to point course is recommended for races with large numbers of

entries.

Sharp turns, climbs, turns and descents shall be avoided.
APPENDIX B

As runners approach the finish iine, the following will occur:

a. Finish line traffic controllers positioned in fr?)nt of the finish line will direct the ap-

proaching runners to the appropriate finish lane.
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‘ b. As each runner crosses the finish line, he/she is timed with the recommended printing
timer or other form of f?ms@g system and select individual runners will be “select
timed.” o - h ”‘"‘3, ' Lo
C. Finish line personnel will direct the runners to one of the chutes. The first ruhner will be
lead with a messenger carrying an alphabetically sequenced card (A or B or C) which will
be taken to the recorder and caller at the end of the chute. The cards enable the scorer of

the race to determine the order in which the chutes were filled.

d. At the end of the chiute the caller will call out the card letter to the recorder. The infor-
~mation will be recorded. The caller and récorder will then proceed to record the runners
number and/or tag in the order in which they come through the chute. Care must be taken
by the chute workers to maintain the order of finish and to assist and/or take the place of

a runner who cannot go through the chutes on their own.

e. Just before the flow of traffic is about to stop in that chute, the chute captain will call
for a “‘switch,” to switch the incoming runners to another chute. The configuration of the
finishing area is that which will not permit the mixing of the two groups of runners (the
chute just filled and the one being filled). The first runner down this second chute used is:
led with a messenger card indicating the “B” chute. At the end of the chute, the recorder
and caller will recard the necessary data. This system allows more than one chute {o

~ empty at a time while only one chute-is filled at a time.

APPENDIX C
MEASURING TAPES

a. A steel tape is considered as standard when it has been calibrated by the Official

Government Standards Bureau and found to conform to the following specifications:

i. It shall be made of a single piece of ribbon.

ii. None of the graduations shall be on pieces of solder or on sleeves attached to the
tape or wire loops, spring balances, tension handles, or other attachments liable to

be detached or changed in shape.

iti. The error in the total length of the tape, when supported horizontally throughout
its length of the tape, when supported horizontally throughout its length at the stan-
dard temperature of 20°C (68°F) and at standard tension, shall not be more than

2mm per 25 meter (0.1 inches per 100 feet). = .



iv. The standard tensuon is 4.5kg (10 Ibs.) for tapes 10 to 30 mor from 2510 100 feet in
length and 9 kg (20 ibs.) for tapes Ionger that 30 m or 100 feet.

b. Tapes conforming to the above specifications will be certified by the Government Stan:
dards Bureau and a precision seal showing year of standardization will be placed on each
tape so certified. The Bureau’s serial number on a tape signifies that it has been tested by

the Bureau and either a certificate or a report issued.

i. Ordinarily, the length of a steel tape is certified or reported by the Bureau to the
nearest 0.0002m (0.2mm) or .001ft.

ii. The standard tension given in the specification is for a tape when supported on a
horizontal flat surface. No standard. tension has been officially adopted for a tape

when supported in any other manner.

-iii. it is suggested that, dependent on thé length of the tape and its weight per unit
length, tensions in the range of 20 to 40 Ibs. (9'to’18 kg) be used for tapes used in
single catenary type of suspension. Tapes weighing 0.018 Ibs./ft. or more may be
considered as heavy tapes. Tapes weighing 0.009 to 0.0011 Ibs./ft. may be con-
sidelred as light tapes. (Aldo note: this needs to be converted totally to metric—)

iv. In the standardization of invar tapes, the following tensions are used unless
otherwise specified: 15 kg. for 30 and 50 m tapes (20 Ibs. for 50, 100, and 150 feet

tapes).

c. Tapes made by the manufacturers that supply the surveying and engineering trade with
high grade steel tapes are aimost universally correct for total length and standard tension
and temperature within 3mm(0.01 ft.), and ordinarily within 2mm (0.006 ft.). hence, for
most work not requiring an accuracy better than 3mm (0.01 ft.) it is not necessary to sub-
mit the tape to the bureau for a calibration. As high grade tapes are ordinarily uniformly
graduated within a few thousandths of a foot, the calibration to subintervals of a tape is
not required except when rather precise measurements are to be made with the tape, that
is, measurements to a few thousandths of a foot. The owner of a tape can check the
uniformity of division of the tape by measuring, for example, a 30 meter distance by using
the intervals from 0 to 10 meters, 10 to 20 meters, 20 to 30 meters, on the tape.

SEE NOTEM





